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NERC's Mission

to ensure

the reliability of the

bulk power system

The North American Electric Reliability Corporation (NERC) is an international regulatory authority
established to evaluate reliability of the bulk power system in North America. NERC develops and
enforces Reliability Standards; assesses adequacy annually via a 10-year forecast and winter and
summer forecasts; monitors the bulk power system; and educates, trains, and certifies industry
personnel. NERC is the electric reliability organization for North America, subject to oversight by the U.S.

Federal Energy Regulatory Commission (FERC) and governmental authorities in Canada.’

NERC assesses and reports on the reliability and adequacy of the North American bulk power system,
which is divided into eight Regional areas as shown on the map below and listed in Table A. The users,
owners, and operators of the bulk power system within these areas account for virtually all the

electricity supplied in the U.S., Canada, and a portion of Baja California Norte, México.

Note: The highlighted area between SPP and SERC
denotes overlapping regional area boundaries. For
example, some load serving entities participate in one
region and their associated transmission owner/operators
in another.

Table A: NERC Regional Entities

FRCC
Florida Reliability
Coordinating Council

MRO
Midwest Reliability
Organization

NPCC
Northeast Power
Coordinating Council

RFC
ReliabilityFirst
Corporation

SERC

SERC Reliability
Corporation

SPP

Southwest Power Pool,
Incorporated

TRE

Texas Reliability Entity

WECC

Western Electricity
Coordinating Council

! As of June 18, 2007, the U.S. Federal Energy Regulatory Commission (FERC) granted NERC the legal authority to enforce

Reliability Standards with all U.S. users, owners, and operators of the BPS, and made compliance with those standards
mandatory and enforceable. In Canada, NERC presently has memorandums of understanding in place with provincial
authorities in Ontario, New Brunswick, Nova Scotia, Québec, and Saskatchewan, and with the Canadian National Energy
Board. NERC standards are mandatory and enforceable in Ontario and New Brunswick as a matter of provincial law. NERC
has an agreement with Manitoba Hydro making reliability standards mandatory for that entity, and Manitoba has recently
adopted legislation setting out a framework for standards to become mandatory for users, owners, and operators in the
province. In addition, NERC has been designated as the “electric reliability organization” under Alberta’s Transportation
Regulation, and certain reliability standards have been approved in that jurisdiction; others are pending. NERC and NPCC
have been recognized as standards-setting bodies by the Régie de [’énergie of Québec, and Québec has the framework in place
for reliability standards to become mandatory. Nova Scotia and British Columbia also have frameworks in place for reliability
standards to become mandatory and enforceable. NERC is working with the other governmental authorities in Canada to
achieve equivalent recognition.
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Executive Summary

Executive Summary

With the economic recession affecting electricity demand throughout North America, forecasts
of future electricity demand are less certain for both short- and long-term planning horizons (See
Figure A). This report assesses the potential reliability impacts of a high demand growth
scenario, with a rapid peak demand increase to the 2008 demand forecasts occurring after four
years (2014) of lower demand growth reflected in the 2009 projections, which represents a steep
economic recovery.? The design of this Special Reliability Assessment includes the following:

1. The 2009 Long-Term Reliability
Assessment® summer and winter
peak demand and capacity

Figure A: Recession Effects and Lifecycle

projections for the 2010-2013 ‘ B P M i
timeframe forms the basis of the
Reference Case.
Peak
2. The 2008 Long-Term Reliability =
Assessment® summer and winter §
peak demand projections for the o b
2014-2017 timeframe forms the s
basis for the Scenario Case. i mr— ]
Time .

The key findings from this reliability assessment are as follows:

Significant Increases in Peak Demand Observed in Regions that
are the Most Affected by the Current Economic Recession
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WECC and FRCC are among the most potentially affected Regions in this
scenario. In particular, within WECC, the Rocky Mountain Power Area (RMPA)
and Arizona-New Meéxico-Southern Nevada (AZ-NM-SNV) subregions each
experience more than an 11 percent increase. For the portion of WECC in the
United States, the demand increased 8,300 MW, almost six percent, in the 2014
Scenario Case. For FRCC, a 10-percent increase was experienced in the
Scenario Case.

While summer peak demand increases are identified in the WECC-México
subregion (almost 30 percent), this equates to only 700 MW. Other affected
subregions with significant increases are the NPCC-Maritimes, SERC-Central,
and RFC-PJM subregions, all with approximately an eight-percent increase in
peak demand.

2 The design of this study calls for comparisons between a Reference Case and a Scenario Case. See Introduction section for
background on each case.

® http://www.nerc.com/files/2009_LTRA.pdf

* http://www.nerc.com/files/L TRA2008v1_2.pdf

2010 Special Reliability Scenario Assessment:
1 Potential Reliability Impacts of Rapid Demand Growth after a Long-Term Recession
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Executive Summary

In Canada, Projected Scenario Peak Demands are Nearly ldentical

The projected peak demand (mostly winter peaking) in Canadian provinces were
not forecast to decrease significantly in the Reference Case compared to the
Scenario Case, reflecting smaller effects on peak demand from the economic
recession. The overall potential impacts on the winter planning reserve margins
in Canada are small, resulting in a 1,000 MW increase in peak demand for the
Scenario Case in 2014. Furthermore, in some of the Canadian Regions, peak
demand actually decreased in the Scenario Case. Increases were observed in the
Maritimes and Ontario subregions of NPCC, and the WECC-Canada subregion.

Unexpected Demand Increases Result in Reduced Planning

Reserve Margins

Planning Reserve Margins could rapidly decrease during the latter portions of
the planning horizon (4-8 years) as the 2009 projected addition of resources
(e.g., generation and demand-side management) do not match the rapid increase
in seasonal peak demand in the Scenario Case. Because Planning Reserve
Margins are sensitive to changes in peak demand, increases may mean more
resources are needed to reliably balance supply and demand. For example, when
calculating Planning Reserve Margins with Adjusted Potential Resources, the
WECC-CA-MX-México subregion and the RFC-MISO subregion were below
NERC'’s Reference Margin Level® in 2014.

Further, FRCC and the SERC-Central subregion are below NERC's Reference
Margin Level in 2015. Reductions in Planning Reserve Margins are as much as
16 percentage points (WECC-RMPA) and average approximately six percentage
points across all Regions and subregions.
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In addition, Regions and subregions already highlighted in the 2009 Long-Term
Reliability Assessment (Reference Case) to be below NERC'’s Reference Margin
Level decreased further. For example, WECC-Canada and MRO-US Planning
Reserve Margins were below NERC'’s Reference Margin Level in the Reference
Case, and these margins were further reduced in the Scenario Case.

This Scenario Reliability Assessment is designed to stress system planning reserve margins
based on industry preparations documented in NERC’s 2009 Long-Term Reliability Assessment.
The conceptual reliability assessment is based on an assumed rapid increase in peak demand
occurring in a one-year timeframe, providing no time for industry to obtain additional resources.

® NERC’s Reference Margin Level represents either the Target Reserve Margin provided by the Region/subregion or NERC
assigned based on capacity mix (i.e., thermal/hydro). Each Region/subregion may have its own specific margin level based on
load, generation, and transmission characteristics as well as regulatory requirements. If provided in the data submittals, the
Regional/subregional Target Reserve Margin level is adopted as the NERC Reference Reserve Margin Level. If not, NERC
assigned a 15 percent Reserve Margin for predominately thermal systems, and 10 percent for predominately hydro systems.

2010 Special Reliability Scenario Assessment:
Potential Reliability Impacts of Rapid Demand Growth after a Long-Term Recession 2




Introduction

Introduction

Background

Beginning in December 2007 (and with much greater intensity in the United States since
September 2008°), much of the industrialized world was affected by a recession—a pronounced
decline of economic activity. This global recession now affects almost every economic decision
made by residential, commercial, and industrial consumers—including electricity usage.

With the economic recession affecting electricity demand throughout North America, forecasts
of future demands for electricity have resulted in greater uncertainty for both short- and long-
term planning horizons. Accordingly, NERC’s 2009 Long-Term Reliability Assessment Demand
forecasts showed that recession affects electric demand at varying degrees, depending on the
Region. While not all changes between 2008 and 2009 seasonal peak forecasts result from the
economic recession, about 80 percent of the reduction in peak demand forecasts could be
attributed to it.”

Reacting to the recent decline in demand growth projections, industry may retire or “mothball”
generation earlier than expected.® As a result, resource capacity projections could be
subsequently reduced to meet the forecast operational levels. However, this demand growth and
generation retirement may result in a supply and demand imbalance if demand growth increases
unexpectedly due to a swift economic recovery. Therefore, Planning Reserve Margins could
rapidly deteriorate during the latter portions of the planning horizon (4-8 years) if the addition of
resources (e.g., generation and demand-side management) cannot keep up with the rapid increase
in demand.
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To measure the sensitivity of the resource plans provided in the 2009 Long-term Reliability
Assessment to this potential condition, NERC’s Planning Committee requested that the
Reliability Assessment Subcommittee assess the reliability of the bulk power system if there was
to be a swift, unexpected rise in demand. This rise in projected demand was modeled by using
the 2008 Long-Term Reliability Assessment demand projections and the 2009 Long-Term
Reliability Assessment resource plans, with the swift recovery beginning in 2014.

Reliability Assessment Study Design®

This reliability assessment includes studying slowed peak demand growth for four years from
2010, followed by swift increase in peak demand, providing little time to respond within the
horizon. This severe increase is meant to measure the robustness of the 2009 resource plans for
unexpected increases in peak demand and identify areas where additional resources may be
required in the case of rapid demand growth due to economic recovery effects. This scenario
represents a “worst case’ situation designed to stress industry preparations.

® According to the National Bureau of Economic Research at http://www.nber.org/.

7 http:/iwww.nerc.com/files/2009_L TRA.pdf; the other 20 percent was attributed to increases in Demand-Side Management.

8 This report does not study other factors that may contribute to early retirement of generation, such as pending environmental
regulations.

® For more detailed information, please refer to the Terms Used in This Report, Further Reading, and Endnotes sections of this
report. These sections include important concepts that are essential to clearly understand the findings in this report.

2010 Special Reliability Scenario Assessment:
3 Potential Reliability Impacts of Rapid Demand Growth after a Long-Term Recession
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Introduction

The design of this Special Reliability Assessment includes the following:

1. The 2009 projected summer peak demand and capacity for the 2010-2017 timeframe
forms the basis of the Reference Case.

2. The Scenario Case demand growth patterns are based upon summer- and winter peak-
demand forecast assumptions provided by the Regions in the 2008 Long-Term Reliability
Assessment.*°

Refer to the “Terms Used in This Report” section for detailed descriptions and
definitions of the terms used for this scenario report.

All resource comparisons to these peak demands follow the Reference Case projections. Further,
all demand and resource projections are based on the assumptions made when the data was
provided in 2008 and 2009. The summer- or winter peak-demand! and resource supply pattern
will reflect the Reference Case projections through 2013, followed by the growth in summer
peak demand in the Scenario Case for the second four years, with resource and margin
calculations unchanged from the Reference Case. Using these projections, a range of potential
outcomes can be measured by applying the different supply categories currently used by NERC,
which represent different layers of certainty of projected resources (i.e., Existing, Future, and
Conceptual). A graphical representation of the concept is shown in Figure B, with the inflection
year indicated by the blue arrow.

Therefore, a combination of the 2008 and 2009 peak demand forecasts is used: the 2009 forecast
will be used until the inflection year (2014) and the 2008 peak forecast will be used for the 2014
through 2017 Scenario Case. By simulating a discrete change in the seasonal peak demand
changing from the 2009 forecast to the 2008 forecast, effects from a one-year rapid increase in
demand can be assessed.

This Scenario study will assess and identify:
¢ the magnitude of peak demand impacts (MW and percentage),
o the effects to Planning Reserve Margin, and
e when more resources ma%/ be needed in the Scenario Case based on the NERC
Reference Margin Level.*

Planning Reserve Margin®® is designed to measure the amount of generation capacity available to
meet expected demand within the planning horizon,* and can be used to gauge the ability to

10 http://www.nerc.com/files/L TRA2008v1_2.pdf

For summer-peaking Regions/subregions, summer peaks are included in this report. For winter-peaking Regions/subregions,
winter peaks are included.

2 NERC’s Reference Margin Level represents either the Target Reserve Margin provided by the Region/subregion, or NERC
assigned based on capacity mix (i.e., thermal/hydro). Each Region/subregion may have its own specific margin level based on
load, generation, and transmission characteristics as well as regulatory requirements. If provided in the data submittals, the
Regional/subregional Target Reserve Margin level is adopted as the NERC Reference Reserve Margin Level. If not, NERC
assigned a 15 percent Reserve Margin for predominately thermal systems, and 10 percent for predominately hydro-electric
systems.

13 Planning Reserve Margin equals the difference in supply resources (changes depending on resource/supply category, and Net
Internal Demand, divided by Net Internal Demand).

4 The Planning Reserve Margin indicated here is not the same as an operating reserve margin that system operators use for near-
term operations decisions.

2010 Special Reliability Scenario Assessment:
Potential Reliability Impacts of Rapid Demand Growth after a Long-Term Recession 4
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Introduction

balance capacity and seasonal peak demand. Coupled with probabilistic analysis, Planning
Reserve Margin is an industry standard as a relative indication of resource adequacy.

Generally, the projected seasonal peak demand is based on a 50/50 forecast.'® Planning Reserve
Margin is the difference between available capacity and peak demand, normalized by peak
demand and shown as a percentage. Based on experience, Planning Reserve Margin indicates the
amount of capacity needed to maintain reliable operation while meeting unforeseen increases in
demand (e.g., extreme weather or economic effects) and unexpected outages of existing capacity.
Therefore, from a planning perspective, Planning Reserve Margin trends identify whether or not
capacity additions are projected to keep pace with demand growth during the timeframe of the
assessment.

Figure B: Example of Study Analysis Method — 2008 and 2009 Supply and Demand Forecasts

interpolated demand

values for middle and \

endyears of Scenario

Case demand forecast r \ 2008 Demand Forecast
A —

-
- 2009 Supply Forecast

MwW

_ - A 2009 Demand Forecast

— =
== == Scenario Case Demand Forecast
o - Scenario Scenario Case Supply Forecast
Inflection Year
2010 2011 2012 2013 2014 2015 2016 2017

Data presented above is for illustration purposes only--it does not reflect actual supply or demand values.

For this assessment, Regional/subregional data will be analyzed to identify whether rapid
economic recovery might cause Planning Reserve Margins to fall below NERC’s Reference
Reserve Margin Level after the year of inflection in 2014 — see Figure C.

15 These demand forecasts are based on the “50/50” forecast assumption. This is defined as a forecast that has been adjusted to
reflect normal weather, and is expected on a 50% probability basis (i.e., a peak demand forecast level that has a 50% probably
of being under- or over-achieved by the actual peak). This forecast can then be used to test against more extreme conditions.

2010 Special Reliability Scenario Assessment:
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Introduction

Figure C: Example of Study Analysis Method — Reserve Margin Analysis

=== Scenario Reserve Margin Forecast

A 2008 Reserve Margin
— Forecast
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NERC Reference Margin 2009 Reserve Margin

Level T Forecast
Scenario
Inflection Year focus of
T T T T T T T discussion
2010 2011 2012 2013 2014 2015 2016 2017

Data presented above is for illustration purposes only--it does not reflect projected reserve margin values.

The assumptions used for this scenario study interpolate peak demand forecasts from the 2008
and 2009 Long-Term Reliability Assessments, including the supply/demand side assumptions
identified in these reports. Further, this report identifies many areas in high-industrial centers that
may have potential reliability concerns, though in many cases, a portion of this demand has been
closed permanently. Therefore, assuming that this demand will return can be misleading. That
said, the demand might return in a different form as the economy recovers and new economic
opportunities arise that use large amounts of electricity. This scenario is designed to be a
sensitivity analysis to identify when Planning Reserve Margins go below NERC’s Reference
Level indicating that additional resources may be needed.

Potential Reliability Considerations

The economic recession that began in 2007 has become a major global recession and has had an
indelible impact on the electric power industry. While there is currently substantial uncertainty
on the time, rate, and breadth of an economic recovery in the coming years, it is certain that its
potential arrival may present risks and challenges to the bulk power system on several levels.
Here, the following two issues are explored in detail:

)} Seasonal Peak Demand Forecast

« The recession has caused significant impacts in seasonal peak demand forecasts.

} Rapid Demand Growth after a Flat Period

« When and how fast an economic recovery occurs is uncertain, but if the economy
recovers quickly, the bulk power system must be ready to balance supply and
demand to maintain the reliability.

2010 Special Reliability Scenario Assessment:
Potential Reliability Impacts of Rapid Demand Growth after a Long-Term Recession 6
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Introduction

Seasonal Peak Demand Forecasts

The recession that has taken place throughout North America affects seasonal peak and electric
energy demands to varying degrees, depending on the Region and end-user base. Long-term
effects (structural) of the current recession may remain so that a decline in short- and long-term
load forecasts is likely. The contribution of the economic component is a primary factor in load
forecasting. Typically, the electricity use in North America closely tracks the performance of the
Gross Domestic Product (GDP) along with regional employment and income. The severity of the
current recession, coupled with the uncertainty of the recovery magnitude, renders near-term
seasonal peak demand estimates particularly suspect. However, data suggest that in the first two-
to three-year period, economic uncertainty will prevail. Whether changes are cyclical, structural,
or both, seasonal peak demand forecasts are entering an uncertain phase and close monitoring of
the recession’s influence on electric demand is recommended.

For the U.S., the 2009 forecasts include an average downward revision for the 2009-2017
timeframe of about 3.4 percent in terms of Net Energy for Load, and 4.1 percent in terms of
summer peak demand when compared to the 2008 forecast. In Canada, this downward revision is
about 1.8 percent (from 2.9 percent in 2009 to 0.9 percent in 2017) in energy and 0.5 percent in
winter peak demand for 2017.*°

A recovery pattern, not much different from that which followed previous slowdowns, is
anticipated by the majority of the Regions. However, in the first two- or three-year period, major
economic uncertainty will prevail. Additional uncertainty about deferral or cancellation of major
industrial projects will not be easily quantifiable and will make both short- and long-term
demand forecasting more challenging than within a steady economic growth cycle.

The economic recession has already impacted the seasonal peak demand forecast, which has in
turn driven short-term Planning Reserve Margins up. In the longer run, generation projects and
transmission infrastructure investment may also be affected. Regions should continue to monitor
the impact of the recession, the economic recovery, and their impacts on the bulk power system
reliability.

Rapid Demand Growth after Slowed Growth

Maintaining adequate reserves is vital to sustaining reliable electric service and ensures operators
have the flexibility to withstand a variety of contingencies that may occur in real time. No
forecast can say, with certainty, how peak-demand and electricity use will change over the
coming years. A demand growth sensitivity case (or Scenario) involves seasonal peak demand
growth as forecast in the Reference Case until 2014, followed by an abrupt change to normal- or
high demand growth. The result of this seasonal peak demand growth pattern and 2009 supply
projections may result in supply and demand imbalances. While the industry is certainly
prepared to handle increased demand growth over a long-term period, potential rapid growth in a
short-term period can position the industry in a situation where resources cannot be fully
deployed to meet resource adequacy requirements.

18 hitp://www.nerc.com/files/2009 LTRA.pdf
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Analysis of Scenario Results

Analysis of Scenario Results

Peak Demand Impacts

Due in large part to the economic recession, peak demand forecasts in 2009 were significantly
reduced from the previous year forecasts, according to the NERC 2009 Long-Term Reliability
Assessment.” While some Regions, including Texas, continue to see record peak demand,
overall peak demand forecasts for 2009 have decreased by four percent from forecasts projected
in 2008. The most significant change in projected peak demand occurs in Florida, where demand
previously projected to be realized in 2010 is now not expected until 2015.

A theoretical increase in electricity use in 2014 (simulating an economy in rapid recovery), as
referenced in this Scenario Case, may result in a 4.3 percent increase in summer peak demand,
or just over 35,400 MW, in the United States (Figure 1). By 2017, the difference in the Reference
Case and Scenario Case peak demand forecasts would increase to 41,800 MW (4.9 percent) due
to a slightly higher annual growth rate for the Scenario Case.

Figure 1: 2009-2017 US Summer Peak Demand Effects of

Rapid Economic Recovery
950,000

900,000

P—

;850,000 — - -
S 800,000 =

750,000 - _

700,000

650,000 . . . . . . . . .

2009 2010 2011 2012 2013 2014 2015 2016 2017

e Scenario Case == == Reference Case

Overall, impacts in Canada (winter peaking) are smaller in the Scenario Case with an overall
increase of about one percent, or almost 1,000 MW. However, by 2017 the impact (the demand
increase) in the Scenario Case is reduced to about 550 MW (Figure 2).
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Figure 2: 2009-2017 Canada Winter Peak Demand Effects
of Rapid Economic Recovery
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Analysis of Scenario Results

At a more granular level of analysis, Regions and subregions sensitive to demand increases are
identified in Table 1, which shows the impacts during an assumed year of rapid demand increase.

Table 1- 2014 Annual Peak Net Internal Demand Impacts of Scenario

Scenario Case

Annual Peak Net Annual Peak Net
Internal Demand Internal Demand Change in Annual
Reference Case - Scenario Case - Peak Net Internal Percent Change
2009 Forecast (MW) 2008 Forecast (MW) Demand (AMW) (A%)
United States
FRCC - 45,581 50,202 42,6210 10.14%
MRO - 45,062 46,455 1,3930 3.09%
NPCC - 63,840 66,016 2,176l 3.41%
NPCC New England 29,750 30,510 7600l 2.55%
n NPCC New York 34,090 35,506 1,4160 4.15%
= RFC - 185,900 194,300 8,400/ 4.52%
= RFC  MISO 63,515 66,700 3,185 5.01%
8 RFC  PJM 122,264 131,600 9,336/ 7.64%
o SERC - 215,585 223,378 7,793 3.61%
o SERC  Central 43,180 46,607 3,42710 7.94%
= SERC  Delta 30,019 31,807 1,788l 5.96%
G SERC  Gateway 20,127 20,396 269! 1.34%
- SERC  Southeastern 54,189 56,238 2,049[! 3.78%
Q SERC  VACAR 68,070 68,330 260/ 0.38%
8 SPP - 46,699 47,655 955! 2.05%
o3 TRE - 69,722 71,453 1,7310 2.48%
) WECC - 146,240 154,572 8,332/ 5.70%
N WECC AZ-NM-SNV 32,926 36,627 3,701/ 11.24%
7 WECC CA-MX 60,788 62,305 1,517/ 2.50%
> WECC NWPP 44,713 45,127 414/ 0.93%
O WECC RMPA 11,860 13,681 1,821 00 15.35%
<% United States Total 818,629 854,030 35,4011 4.32%
Canada
MRO - 8,282 8,032 -250 -3.02%
NPCC - 63,991 63,971 -20 -0.03%
NPCC Maritimes 5,158 5,611 4530 8.78%
NPCC Ontario 22,932 24,312 1,38000 6.02%
NPCC Quebec 37,391 37,023 -368 -0.98%
WECC - 23,948 25,173 1,225 01 5.12%
Canada Total 96,221 97,176 955/ 0.99%
Mexico
WECC CA-MX 2,402 3,086 es4 28.48%
NERC Total 917,252 954,292 37,0400 4.04%

Note: Blue bars indicate the reduction magnitude relative to other Regions/subregions; Yellow bars indicate an increase.

2010 Special Reliability Scenario Assessment:
9 Potential Reliability Impacts of Rapid Demand Growth after a Long-Term Recession




Analysis of Scenario Results

Due to higher assumed annual growth rates in the Scenario Case, demand increases are
exacerbated by the end of the assessment period, 2017 — see Table 2.

Table 2 - 2017 Annual Peak Net Internal Demand Impacts of Scenario

Scenario Case

Annual Peak Net Annual Peak Net

Internal Demand Internal Demand Change in Annual

Reference Case - Scenario Case - Peak Net Internal Percent Change

2009 Forecast (MW) 2008 Forecast (MW) Demand (AMW) (A%)

United States
FRCC - 48,655 53,733 5,0780 10.44%
MRO - 46,901 48,625 1,7240 3.68%
NPCC - 65,579 67,711 2,132/ 3.25%
NPCC New England 30,695 31,250 5551 1.81%
NPCC New York 34,884 36,461 1,5771 4.52% >
RFC - 191,400 201,700 10,300k 5.38%| [
RFC  MISO 64,614 68,900 4,286 6.63% Q)
RFC  PJM 126,666 137,000 10,334/ 8.16%| NU
SERC - 225,423 236,070 10,647/ 4.72%| %
SERC  Central 44,613 49,673 5,060 11.34% wn
SERC  Delta 31,062 33,144 2,082/ 6.70% @)
SERC  Gateway 20,643 20,997 354/ 1.71% D
SERC  Southeastern 57,555 60,156 2,601 0 4.52% g
SERC  VACAR 71,550 72,100 550 0.77%| e
SPP - 47,846 49,853 2,0071 4.19% =S
TRE - 73,756 75,201 1,445/ 1.96% Q)
WECC - 154,288 162,763 8,475\ 5.49% .
WECC AZ-NM-SNV 35,547 39,442 3,895/ 10.96% o
WECC CA-MX 63,104 64,598 1,494/ 2.37% P
WECC NWPP 46,582 46,858 2761 0.59% ¢
WECC RMPA 12,574 14,747 2,173 17.28% (é’
United States Total 853,848 895,656 41,808/ 4.90% e
Canada %
MRO - 8,410 8,179 231 2.75%
NPCC - 65,526 64,663 -863 -1.32%
NPCC Maritimes 5,291 5,749 4580 8.66%
NPCC Ontario 22,538 23,960 1,422 6.31%
NPCC Quebec 39,000 37,814 -1,186 -3.04%
WECC - 25,148 26,796 1,6480 6.55%
Canada Total 99,084 99,638 553/ 0.56%
Mexico
WECC CA-MX 2,586 3,598 1,012 [l 39.13%
NERC Total 955,518 998,892 43,374l 4.54%

Note: Blue bars indicate the reduction magnitude relative to other Regions/subregions; Yellow bars indicate an increase.

2010 Special Reliability Scenario Assessment:
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Analysis of Scenario Results

Planning Reserve Margin Assessment

Three subregions are expected to fall below the NERC Reference Margin Level during the four-
year period before the Scenario Case assumes a rapid increase in demand: MRO-US (2012),
WECC-Canada (2013), and SERC-Southeastern (2013). While new resources are expected in the
coming years to ensure that planning reserve margins remain adequate throughout the ten-year
period, NERC will be closely monitoring the situation in these three areas (Figure 3). Because
these subregions already have potential resource adequacy issues, even slight increases in peak
demand can cause margins to further slip below the NERC Reference Margin Level.

Figure 3: Deliverable and Adjusted Potential Resources Reserve Margins

(Scenario Case) Compared to NERC’s Reference Margin Level

Québec : o
>2017/>2017 * , Maritimes
’ (Winter) s >2017/>2017
¥ (Winter)
S ST oL
WECC-CAN Ontario U
2013/>2017 2015/>2017 1/ <A, 7
(Winter) A 0 T e ™ g5y i New England
N ' ; : 2014/>2017
NWPP o b T T T MRO T e
>2017/>2017 : [ % N e L RN . | - New York
Winter) /A 0 NCOE L L R A~ >2017/>2017
e )~
2014/2016 | el
California _
>2017/>2017 e G
AZ-NM-SNV - -
...... 2oisp207 N
SPP &K
2014/>2017
When Deliverable Capacity ) . .
Resources drop below the -..including Adjusted
NERC Reference Margin Level Potential Resources FRGG
2015/2015

Overall, this Scenario would advance the need for even more resources (e.g., generation or
demand-side management) two years earlier than identified in the Reference Case. However, an
advancement of as much as four years was identified in RFC, SERC-Central, and the AZ-NM-
SNV subregion of WECC. These Regions and subregions would require additional resources at a
much faster rate than other Region, and may be susceptible to unexpected resource adequacy
issues.

Other notable areas of concern include SERC-Delta and WECC-RMPA, where the need for more
resources advances about three years and falls within the five-year forecast period.

2010 Special Reliability Scenario Assessment:
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While the change in Planning
Reserve Margins from the
Scenario Case compared to
the Reference Case may not
directly indicate a resource

adequacy concern,
understanding the potential
magnitude, as well as

sensitivities to demand, are
critical to determine how
prepared the industry should
be to deal with extreme or
rapid changes in electricity
usage. Additionally,
neighboring Regions and/or
subregions must be aware of
the implications these extreme
conditions may cause to their
systems.

Regions and/or subregions
most affected by this Scenario
are the CA-MX-México and
RMPA subregions of WECC,
as well as FRCC and the
Maritimes subregion of NPCC
(Table 3). A majority of the
Regions and subregions can
expect Planning  Reserve
Margins to decrease from one
to nine percentage points.
Unexpectedly, Reserve
Margins for some subregions
actually increased in the
Scenario Case assumptions,
indicating these areas have not
realized any  significant
reductions in seasonal peak
demand through the recent
economic recession.

Analysis of Scenario Results

Table 3: Change to Reserve Margins in Scenario
Case for 2014

CA-MX MEX
RMPA
RFC-MISO
Southeastern
WECC CA
MRO US
TRE
RFC-PJM
SPP

VACAR

RFC

SERC
Central
Québec
New England
FRCC

Delta
AZ-NM-SNV
New York
Gateway
MRO CA
NWPP
Maritimes
WECC US
Ontario
CA-MX US

Deliverable
Reserve
Margin -

Reference
Case
15.7%
19.1%
12.0%
12.3%
5.8%
12.0%
14.1%
20.5%
14.3%
13.3%
18.2%
17.3%
22.3%
12.7%
17.1%
27.1%
24.1%
19.9%
27.0%
23.8%
21.4%
28.5%
39.1%
41.9%
45.3%
51.3%

Deliverable
Reserve
Margin -
Scenario

Case
-9.9%
3.2%
6.7%
8.2%
8.6%
8.6%
11.3%
12.0%
12.0%
12.9%
13.1%
13.3%
13.3%
13.8%
14.1%
15.4%
17.2%
18.2%
20.9%
22.2%
25.2%
27.3%
27.9%
34.0%
37.1%
41.8%

@@

101 1Ol

W
4

\. 7
| !
& %,

—
N

:|O|

\. 7
| !
S %,

\. 7
| !
& %,

x #
| !
o %,

\. r
| I
& %,

—
s

0000 0!

o
-

I
%,

O

Net Change
(percentage
points)
-25.6
-15.9
-5.3
-4.1
2.8
-34
-2.8
-8.5
-2.3
-0.4
-5.1
-4.0
-9.0
1.1
-3.0
-11.7
-6.9
-1.7
-6.1
-1.6
3.8
-1.2
-11.2
-7.9
-8.2
-9.5

Reserve Margin decrease less than 10 percentage points

‘ Reserve Margin increase

Regions in the Northeast show an increase in Reserve Margins in the Scenario Case. The NPCC-
Québec subregion shows an increase of about one percentage point. Additionally, an increase of
almost four percentage points is observed in MRO-Canada.

While WECC-CA shows an increase in Reserve Margins for the Scenario Case, the subregion
appears to be below sufficient reserve levels in both the Reference Case and the Scenario Case.

2010 Special Reliability Scenario Assessment:
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Analysis of Scenario Results

Industry Actions
Fast Solutions for Unexpected Capacity Shortfalls

A variety of enhancements and solutions can help mitigate the capacity concerns created by this
Scenario. While not all areas would be able to realize many of these enhancements, the
Reliability Assessment Subcommittee is confident that Regional Entities and NERC stakeholders
would continue to operate reliably. The enhancements include the following:

Increase in transfers from areas of available capacity where transfer

capability is sufficient and deliverability is confirmed

» Regions\subregions that have access to a larger pool of generation may be able
to increase the amount of import capacity.

¢ Additional transmission or upgrades may enable additional transactions to
provide additional resources across operating boundaries.

e Accelerated siting and permitting may be possible.

Advancing in-service dates of Future or Conceptual resources

e Generation resources may be able to advance their in-service dates where
sufficient lead time is given.

¢ Accelerated siting and permitting may be possible.

Addition of new resources not yet proposed

e Smaller, mobile generation units can be added to maintain local reliability
where additional capacity is needed.

¢ Additional distributed generation may also mitigate local reliability issues.

Increased Demand-Side Management and conservation

¢ Increased Energy Efficiency may offset future demand growth.

¢ Increasing available Demand Response resources can provide planning and
operating flexibility by reducing peak demand.

Special Operating Procedures or Special Protection Systems

¢ Implementing new operating procedures may alleviate potential capacity
deficiencies by increasing transmission capabilities and reconfiguring flows to
optimize system performance.

The enhancements listed are all options for consideration to offset potential reliability concerns
identified in this Scenario Assessment. The industry should closely monitor load forecasts and,
in particular, economic development and recovery actions occurring not only in their area, but in
neighboring areas. Appropriate actions should be taken to mitigate any potentially unexpected
capacity deficits and maintain the reliability of the bulk power system.

2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

Regional Scenario Assessment

Results in this section are organized by Regional Entity — see Figure 4. Where applicable, a
subregion assessment is included, as well as aggregations of Regional portions within individual
countries — see Figure 5. The primary purpose of this Scenario report is to assess the resource
adequacy of Regions and subregions after the point of inflection (2014). Regions or subregions
already below the NERC Reference Margin Level in the Reference Case prior to 2014 will be
identified. Adequacy concerns in the Reference Case have already been assessed in the 2009
Long-Term Reliability Assessment.
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Figure 4. NERC Interconnections Figure 5: NERC Subregions

For summer-peaking Regions/subregions, summer peaks are assessed in this report. For winter-
peaking Regions/subregions, winter peaks are assessed.

Table [Region/subregion]-3 Notes (pgs. 15-89):

A Planning Reserve Margin is a measure of available capacity over and above the capacity
needed to meet normal peak demand levels. Planning for reserve capacity is needed to provide an
operator with flexibility in case resources are unexpectedly unavailable during the time of peak
demand or when demand exceeds the forecast.

e Reserve Margins are rounded to the nearest tenth of a percentage (0.1%).

e Color-coding for each cell is as follows:
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Less than 2 percentage points above the NERC Reference Margin Level

Above NERC Reference Margin Level

e The NERC Reference Margin Level is Region/subregion-specific. This value can be
found in the top-left corner of each table.

e Falling below the NERC Reference Margin Level provides an indication to NERC that
there may be less operator flexibility in a certain Region/subregion and that more
resources may be needed to maintain reliability. Action may need to be taken if the
Planning Reserve Margin is forecast to below the NERC Reference Margin Level.

2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

FRCC

Resource projections (Table FRCC-1) for the FRCC Region for 2010
through 2017 show Deliverable Resources increasing from 53,198 MW to
61,680 MW during the Scenario timeframe. FRCC does not include
Adjusted Potential Resources in their forecast, therefore, there is no impact
on Adjusted Potential Resources.

The Scenario Case assumes a rapid e L ool BRI VAT T e Nt e e

increase in demand for the 2014 summer Existing-
peak — see Figure FRCC-1. Certain
Resources Adjusted
For 2014, peak demand projections in and Net Firm Deliverable Prospective  Potential
the Scenario Case represent Transactions Resources Resources Resources
i ly a 4,600 MW increase, or ) () () )
approximately a 4, : 2010 48,875 53,198 53,198 53,198
10.1 percent, over the Reference Case 557 48737 54,830 54,830 54,830
— see Table FRCC-2. For 2017, the 5o 49,350 55,611 55,611 55,611
increase in the Scenario Case is slightly 2013 49 330 57,464 57,464 57,464
more at 5,100 MW, or 10.4 percent. 2014 48,379 57,956 57,956 57,956
2015 48,380 58,235 58,235 58,235
2016 47,101 59,558 59,558 59,558
2017 48,004 61,680 61,680 61,680

Figure FRCC-1: Demand & Capacity Projections
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Table FRCC-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Annual
Demand Reference Case Demand Scenario Case Peak Net Internal  Percent Change
(2009 Forecast) (2008 Forecast) Demand in Scenario Case
2014 45,581 50,202 4,621 10.14%
2017 48,655 53,733 5,078 10.44%

For the 2010 to 2017 assessment period in the Reference Case, FRCC Reserve Margins are not
projected to be under the NERC Reference Margin Level — see Figure FRCC-2 and Table

2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

FRCC-3. In the Scenario
Case, when considering

Figure FRCC-2: Reserve Margin Projections Comparison -

h Deliverabl
;[Dr?)spective elive agn?:i 2014 Inflection Point
: : 30.00%
Adjusted _ Potential J— \ -
Reserve Margin, FRCC | 20.00%

will fall S|ight|y below s T it W

the NERC Reference | 10:00% \
Margin Level in 2015. 0.00% . | | | | | | B
51%?3326 e 23?35?;; -10.00% 2010 2011 2012 2013 MM 2017

Potential Resources in |, agy
their forecast, FRCC

SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin

will  remain  slightly SCENARIO CASE - Deliverable Reserve Margin
below the NERC = == SCENARIO CASE - Adjusted Potential Reserve Margin
Reference Margin Level ——— REFERENCE CASE - Deliverable Reserve Margin
through the assessment |  ----- NERC Reference Reserve Margin Level

timeframe of 2017 in the
Scenario Case.

Table FRCC-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain
Certain Resources
NERC Resources Adjusted and Net Adjusted
Reference | and Net Firm  Deliverable Prospective  Potential Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
15% Margin Margin Margin Margin Margin Margin Margin Margin
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Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable, Prospective, and Adjusted Potential Resources, in 2015 — see
Table FRCC-4). In order to meet the NERC Reference Margin Level in 2015, an additional 831
MW may be needed. By 2017, the need for more resources is less, with only 113 MW needed to
meet the NERC Reference Margin Level.

2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

Table FRCC-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve

Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve

Margin Level at End of Analysis (2017) — MW

When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve

Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve

Margin Level at End of Analysis (2017) — MW

When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2015

831

113

831

113

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

831

113
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Regional Scenario Assessment

MRO

For MRO, the U.S. and Canada portions are assessed separately, due to the
different peaking natures of these subregions; MRO-US is a summer-
peaking subregion, while MRO-Canada is a winter-peaking subregion.

MRO US (United States)

Resource projections (Table MRO US-1) for the MRO-US subregion for 2010 through 2017
show Deliverable Resources decreasing from 49,836 MW to 49,612 MW during the Scenario
timeframe. Additionally, approximately 5,000 MW of Adjusted Potential Resources may be
available by 2017, increasing total supply projections.

The Scenario Case assumes a rapid R YN IoRVES BT LA i R ke L e
increase in demand for the 2014 summer Existing-
peak — see Figure MRO US-1. Certain

Resources Adjusted
For 2014 peak demand projections in and Net Firm Deliverable Prospective  Potential

Transactions Resources Resources Resources

the  Scenario  Case represent (MW) (MW) (MW) (MW)

approximately a 1,400 MW increase, or

2010 49,390 49,836 49,891 51,794
3.1 percent, over the Reference Case — | 5011 49 669 50266 50357 53 354
see Table MRO US-2. For 2017, the 2012 49:388 50:286 50:377 54:151
increase in the Scenario Case is slightly 2013 49,159 50,218 50,309 54,299
more at 1,700 MW, or 3.7 percent. 2014 49,191 50,464 50,555 54,773
2015 47,977 49,952 50,080 54,312
2016 47,727 49,707 49,835 54,344
2017 47,627 49,612 49,740 54,250

Figure MRO US-1: Demand & Capacity Projections
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== Deliverable Resources
=== REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

Table MRO US-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 45,062 46,455 1,393 3.09%
2017 46,901 48,625 1,724 3.68%

2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

For the 2010 to 2017 assessment period in the Reference Case, MRO-US Reserve Margins are
projected to be under the NERC Reference Margin Level by 2012 if only Future-Planned and
Prospective Resources are added — see Figure MRO US-2 and Table MRO US-3. Because
MRO-US falls below the Reference Margin Level prior to the assumed point of rapid demand in
the Scenario Case, this intensifies the situation in 2014. Even with the addition of the Adjusted
Potential Resources, MRO-US will fall below the NERC Reference Margin Level in 2016 in the
Scenario Case.

Figure MRO US-2: Reserve Margin Projections

Comparison - 2014 Inflection Point
30.00%

20.00%

10.00%

0.00%

0.00% 2010 2011 2012 2013 2014 2015 2016 2017
-10.00%

SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

== == SCENARIO CASE - Adjusted Potential Reserve Margin

e REFERENCE CASE - Deliverable Reserve Margin

----- NERC Reference Reserve Margin Level

2010 16.7% 17.8% 17.9% 22.4% 16.7% 17.8% 17.9% 22.4%
2011 15.1% 16.5% 16.7% 23.7% 15.1% 16.5% 16.7% 23.7%
2012 23.5% 23.5%
2013 22.1% 22.1%
2014 21.6% 17.9%
2015 18.9% 15.1%
2016 17.3%

2017 15.7%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable and Prospective Resources, in 2014-Adjusted Potential Resources
in 2016 — see Table MRO US-4. In order to meet the NERC Reference Margin Level in 2014,
an additional 2,958 MW may be needed. By 2017, the need for more resources intensifies, with
6,307 MW needed to meet the NERC Reference Margin Level. Additionally, with the addition of
Adjusted Potential Resources, the NERC Reference Margin Level would still not be met through
2017. An additional 1,669 MW would be needed by 2016 to meet the NERC Reference Margin
Level.
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Regional Scenario Assessment

Table MRO US-4: Planning Reserve Impacts

When Considering Deliverable Resources
Drops Below NERC Reference Reserve Margin Level in 2014

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve

Margin Level at End of Analysis (2017) — MW

When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve

Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve

Margin Level at End of Analysis (2017) — MW

When Considering Adjusted Potential Resources
Drops Below NERC Reference Reserve Margin Level in 2016

2,958

6,307

2,867

6,179

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level in 2016 — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

807

1,669
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Regional Scenario Assessment

MRO CA (Canada)

RESI (RIS Q L R XOM Table MRO CA-1: Supply Resource Projections

CA-1) for the MRO-Canada Existing-
subregion for 2010/2011 through Certain
2017/2018  show  Deliverable Resources Adjusted
Resources increasing from 7,695 and Net Firm  Deliverable Prospective  Potential

. Transactions Resources Resources Resources
MW to 9_,451 MW durl_ng the (MW) (MW) (MW) (MW)
Scenario timeframe. Additionally,

' 2010/2011 8,341 7,695 7,695 7,782
approximately 300 MW of | 5519/5012 8,725 7,784 7,784 7,932
Adjusted Potential Resources may  012/2013 8,725 8,012 8,012 8,333
be available by 2017/2018. 2013/2014 8,798 8,414 8,414 8,735

2014/2015 8,761 8,442 8,442 8,763
The Scenario Case assumes a  2015/2016 9,411 9,161 9,161 9,482
slight decrease in demand for the 2016/2017 9,211 9,221 9,221 9,542
2014/2015 winter peak — see 2017/2018 9,211 9,451 9,451 9,772

Figure MRO CA-1.

Figure MRO CA-1: Demand & Capacity Projections

Comparison
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== Deliverable Resources
=== REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

For 2014/2015, peak demand projections in the Scenario Case represent approximately a 250
MW decrease, or minus 3 percent, below the Reference Case — see Table MRO CA-2. For
2017/2018, the decrease in the Scenario Case is slightly less at negative 230 MW, or minus 2.8
percent.

Table MRO CA-2: Demand Comparison Between Reference and Scenario Cases with a
2014/2015 Inflection Point

Annual Peak Net Internal ~ Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014/2015 8,282 8,032 (250) -3.02%
2017/2018 8,410 8,179 (231) -2.75%

For the 2010/2011 to 2017/2018 assessment period in the Reference Case, MRO CA Reserve
Margins are projected to remain above the NERC Reference Margin Level — see Figure MRO
CA-2 and Table MRO CA-3. In the Scenario Case, when considering Deliverable, Prospective,
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Regional Scenario Assessment

and Adjusted Potential Reserve Margins, MRO CA remains above the NERC Reference Margin
Level through the assessment period.

Figure MRO CA-2: Reserve Margin Projections Comparison -
2014/2015 Inflection Point

40.00%
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SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

== == SCENARIO CASE - Adjusted Potential Reserve Margin

== REFERENCE CASE - Deliverable Reserve Margin

----- NERC Reference Reserve Margin Level

Table MRO CA-3: Projected Planning Reserve Margins for Reference and Scenario Cases
Reference Case Scenario Case

Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference and Net Firm  Deliverable Prospective  Potential | and Net Firm Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
10% Margin Margin Margin Margin Margin Margin Margin Margin
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Additional resources may not be needed to meet the peak demands in the Scenario Case forecast.
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Regional Scenario Assessment

NPCC

For NPCC, the subregion are assessed separately due to the peaking nature
of each; New England, New York, and Ontario are summer-peaking
subregion, while the Maritimes and Quebec are winter-peaking subregions.

New England

ACSV (e Io] Wi [Ty N QLI CREN WA Table New England-1: Supply Resource Projections
England-1) for the New England Existing-

subregion for 2010 through 2017 show Certain

Deliverable Resources increasing from Resources Adjusted
32,873 MW to 34,499 MW during the and Net Firm  Deliverable Prospective  Potential

Scenario  timeframe.  Additionally, Trar("f:x;ms Re(s’\‘jl‘\‘/\r/;es Re(sl\c/’ll\‘/\rges Re(s[\‘/’ll\‘/\rlc)es

approximately 2,700 MW of Adjusted 577 32,648 32,873 33,091 33,561
Potential Resources may be available by 2011 ‘ ' ’ ’

35,849 37,198 37,416 38,466

2017. 2012 35,442 36,791 37,009 38,779

2013 33,478 34,827 35,045 37,122
The Scenario Case assumes a slight 2014 33,478 34,827 35,045 37,358
increase in demand for the 2014 summer 2015 33,428 34,777 34,995 37,487
peak — see Figure New England-1. 2016 33,256 34,605 34,823 37,315

2017 33,150 34,499 34,717 37,209
For 2014, peak demand
projections in  the Figure New England-1: Demand & Capacity Projections
Scenario Case 40,000 Comparison
represent a 760 MW ’

e~

increase, or 2.5 percent, |z 35,000 —
over the Reference |2 30,000 —
Case — see Table New ’
England-2. For 2017, 25,000
the increase in the
Scenario Case is
slightly lower at 555

== Deliverable Resources
MW, or 1'8percent' === REFERENCE CASE - Net Internal Demand

=== SCENARIO CASE - Net Internal Demand

20,000

2010 2011 2012 2013 2014 2015 2016 2017

Table New England-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 29,750 30,510 760 2.55%
2017 30,695 31,250 555 1.81%

For the 2010 to 2017 assessment period in the Reference Case, New England Reserve Margins
are projected to be under the NERC Reference Margin Level by 2016 if only Deliverable
Resources are added — see Figure New England-2 and Table New England-3. In the Scenario
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Regional Scenario Assessment

Case, the Deliverable Reserve Margin for this projection would advance the year of the need for
more resources to 2014. However, when considering Adjusted Potential Reserve Margins, New
England remains above the NERC Reference Margin Level through the assessment period.

Figure New England-2: Reserve Margin Projections
Comparison - 2014 Inflection Point

40.00%

/7= =~
30.00% ~

20.00%

10.00%

0.00%

2010 2011 2012 2013 2014 2015 2016 2017
SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin
== = SCENARIO CASE - Adjusted Potential Reserve Margin
== REFERENCE CASE - Deliverable Reserve Margin
----- NERC Reference Reserve Margin Level

Table New England-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain
Certain Resources
NERC Resources Adjusted and Net Adjusted
Reference | and Net Firm  Deliverable Prospective Potential Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
15% Margin Margin Margin Margin Margin Margin Margin Margin
15.9% 16.7%

17.1%
15.5%
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Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable and Prospective Resources, in 2014— see Table New England-4.
In order to meet the NERC Reference Margin Level in 2014, an additional 260 MW may be
needed. By 2017, the need for more resources intensifies, with 1,439 MW needed to meet the
NERC Reference Margin Level. However, with the addition of Adjusted Potential Resources,
New England would remain above the NERC Reference Margin Level through 2017.
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Regional Scenario Assessment

Table New England-4: Planning Reserve Impacts

When Considering Deliverable Resources
Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

260

1,439

41

1,221

N/A

N/A
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Regional Scenario Assessment

New York

Resource projections (Table New York- [ ey N S A ]t S ERa T e A g L e e

1) for the New York subregion for 2010 Existing-

through 2017 show  Deliverable Certain

Resources increasing from 42,578 MW Resources Adjusted

to 43,281 MW during the Scenario and Net Firm  Deliverable Prospective  Potential

timeframe. Additionally, approximately Trar("‘:‘:x;ms Re(s"\‘;ll\’/\r/;es Re(s'\‘jll\’/\rges Re(s'\‘jll\’/\rljes

700 MW of Ac!justed Potential %5514 39,112 42,578 42,578 43,542

Resources may be available by 2017. 2011 39,030 42,664 42,664 43,814
2012 39,746 43,381 43,381 43,957

. . 2013 39,746 43,381 43,381 43,957

The Scenario Case assumes a rapid g4 39 696 43,281 43,281 43,977

increase in demand for the 2014 summer 2015 39,696 43,281 43,281 43,977

peak — see Figure New York-1. 2016 39,696 43,281 43,281 43,977
2017 39,696 43,281 43,281 43,977

For 2014, peak demand

projections  in  the .

Scenario Case represent 45,000 Comparison

approximately a 1400

MW increase, or 4.2 |z 40,000
2

Figure New York-1: Demand & Capacity Projections

percent, over the

Reference Case — see 35,000 — E—
Table New York-2. For

2017, the increase in the 30,000

Scenario Case is slightly
higher at 1,600 MW, or )
= Deliverable Resources

4.5 percent. —— REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

2010 2011 2012 2013 2014 2015 2016 2017

Table New York-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal  Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014 34,090 35,506 1,416 4.15%
2017 34,884 36,461 1,577 4.52%

For the 2010 to 2017 assessment period in the Reference Case, New York Reserve Margins are
projected to be above the NERC Reference Margin Level — see Figure New York-2 and Table
New York-3. In the Scenario Case, when considering Deliverable, Prospective, and Adjusted
Potential Reserve Margins, New York remains above the NERC Reference Margin Level
through the assessment period.
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Regional Scenario Assessment

Figure New York-2: Reserve Margin Projections
Comparison - 2014 Inflection Point

40.00%

30.00% e

20.00%

10.00%

0.00%

2010 2011 2012 2013 2014 2015 2016 2017
SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin

SCENARIO CASE - Deliverable Reserve Margin

== == SCENARIO CASE - Adjusted Potential Reserve Margin
e REFERENCE CASE - Deliverable Reserve Margin
----- NERC Reference Reserve Margin Level

Table New York-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain
Certain Resources
NERC Resources Adjusted and Net
Reference | and Net Firm  Deliverable Prospective Potential Firm Deliverable  Prospective
Margin Transactions Resources Resources Resources | Transactions Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve
16.5% Margin Margin Margin Margin Margin Margin Margin

17.7% 17.7%
16.6% 16.6%
18.0% 18.0%

17.4% 17.4%

18.8% 18.8%

17.7% 17.7%

Adjusted

Potential

Resources
Reserve
Margin

Additional resources may not be needed to meet the peak demands in the Scenario Case forecast.
However, Reserve Margins approach the NERC Reference Margin Level in the latter part of the

assessment period.
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Regional Scenario Assessment

Maritimes

Resource projections QE I Table Maritimes-1: Supply Resource Projections
Maritimes-1) for the Maritimes
subregion for 2010/2011 through

Existing-

2017/2018 show  Deliverable e
Resources increasing from 6,944 Resources Adjusted
MW to 7,176 MW during the and Net Firm Deliverable Prospective  Potential
Scenario t|meframe The Mant'mes Transactions Resources Resources Resources

does not include Adjusted Potential (L) (M) {aw) (M)

Resources in  their  forecast: 2010/2011 6,066 6,944 6,944 6,944
therefore, there is no impact on 2011/2012 s Al e s
. ' . 2012/2013 6,266 7,176 7,176 7,176
Adjusted Potential Resources. 2013/2014 6.266 7176 7176 7176
. . 2014/2015 6,266 7,176 7,176 7,176
The Scenar_lo Case assumes a rapid 2015/2016 6.266 7176 7176 7176
increase in demand for the ,416/5017 6,266 7,176 7,176 7,176
2014/2015 winter peak — see | 2017/2018 6,266 7,176 7,176 7,176

Figure Maritimes-1.

Figure Maritimes-1: Demand & Capacity Projections

8,000 Comparison
3
2 6,000
—
4,000

2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18

== Deliverable Resources
== REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

For 2014/2015, peak demand projections in the Scenario Case represent approximately a 500
MW increase, or 8.8 percent, over the Reference Case — see Table Maritimes-2. For 2017/2018,
the increase in the Scenario Case remains flat at 500 MW, or 8.7 percent.

Table Maritimes-2: Demand Comparison Between Reference and Scenario Cases with a 2014/2015
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal  Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014/2015 5,158 5,611 453 8.78%
2017/2018 5,291 5,749 458 8.66%

For the 2010/2011 to 2017/2018 assessment period in the Reference Case, Maritimes Reserve
Margins are projected to be above the NERC Reference Margin Level — see Figure Maritimes-2
and Table Maritimes-3. When considering Deliverable, Prospective, and Adjusted Potential
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Reserve Margins, Maritimes will remain above the NERC Reference Margin Level through the
assessment timeframe of 2017/2018, in the Scenario Case.

Figure Maritimes-2: Reserve Margin Projections Comparison -
2014/2015 Inflection Point

60.00%

40.00% e V
20.00% — we=aa- \ -

0.00%

2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18

SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

= == SCENARIO CASE - Adjusted Potential Reserve Margin

e REFERENCE CASE - Deliverable Reserve Margin

===« NERC Reference Reserve Margin Level

Table Maritimes-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference and Net Firm  Deliverable  Prospective  Potential | and Net Firm  Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
20% Margin Margin Margin Margin Margin Margin Margin Margin

20.3%

22.4%
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Additional resources may not be needed to meet the peak demands in the Scenario Case forecast.
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Regional Scenario Assessment

Ontario

Resource proje_ctions (Ta_ble OUIEUTRIVIN Tahle Ontario-1: Supply Resource Projections
for the Ontario subregion for 2010

through 2017 show  Deliverable

i Existing-
Resources decreasing from 29,015 MW Certain
to 24,681 MW during the Scenario Resources Adjusted
timeframe. However, approximately and Net Firm  Deliverable Prospective  Potential
4400 MW of Adjusted Potential Transactions  Resources  Resources Resources
Resources may be available by 2017, (MW) (MW) (MW) (MW)
bringing the total capacity in 2017 to the _29%° 25,990 29,015 29,123 29,123
same levels of 2010 2011 25,856 31,230 31,038 31,061
' 2012 26,710 32,978 32,805 33,309
The Scenario Case assumes a rapid 2013 26,467 33,410 33,205 33,988
increase in demand for the 2014 summer 2224 26,282 33,326 33,098 33,935
K Fi Ontario-d 2015 19,920 27,606 27,331 29,606
peak — see Figure Lntario-1. 2016 19,243 26,718 26,373 29,998
2017 17,350 24,681 24,239 29,069
For 2014, peak demand
projections in the Figure Ontario-1: Demand and Capacity Projections
Scenario Case represent Comparison

approximately a 1,400

. 35,000
MW increase, or 6 \

percent,  over  the §3o,ooo ,/

Reference Case — see \
Table Ontario-2. For 25,000 —
2017, the increase in the
Scenario Case remains
relatively flat at 6.3

percent. —— Deliverable Resources
=== REFERENCE CASE - Net Internal Demand
SCENARIO CASE - Net Internal Demand

20,000
2010 2011 2012 2013 2014 2015 2016 2017

Table Ontario-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal  Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014 22,932 24,312 1,380 6.02%
2017 22,538 23,960 1,422 6.31%

For the 2010 to 2017 assessment period in the Reference Case, Ontario Reserve Margins are
projected to be under the NERC Reference Margin Level by 2016 if only Deliverable Resources
and Prospective Resources are added — see Figure Ontario-2 and Table Ontario-3. In the
Scenario Case, the Deliverable and Prospective Reserve Margin projections would advance one
year to 2015. However, with the addition of the Adjusted Potential Resources, Ontario will
remain above the NERC Reference Margin Level through the assessment timeframe of 2017,
though appearing tighter in the latter years.
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Regional Scenario Assessment

Figure Ontario-2: Reserve Margin Projections
Comparison - 2014 Inflection Point

60.00%

40.00%

20.00%

0.00% _/_\ . . S
2000y 2010 2011 2012 2013 2014 20452016 2017
= . (]

-40.00%

SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

== = SCENARIO CASE - Adjusted Potential Reserve Margin

= REFERENCE CASE - Deliverable Reserve Margin

= === NERC Reference Reserve Margin Level

Table Ontario-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain

Certain Resources
NERC Resources Adjusted and Net Adjusted
Reference | and Net Firm  Deliverable Prospective Potential Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve

18.2% Margin Margin Margin Margin Margin Margin Margin Margin

‘ 20.1% 20.5% 20.5% 20.1% 20.5%

| |
| |
| 200% 208% |

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2015 — see Table Ontario-4. In order to meet the
NERC Reference Margin Level in 2015, an additional 1,161 MW may be needed. By 2017, the
need for more resources intensifies, with 4,086 MW needed to meet the NERC Reference
Margin Level. However, with the addition of Adjusted Potential Resources, the NERC Reference
Margin Level would be met through 2017.
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Table Ontario-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve 1161
Margin Level in 2015 — MW !
Additional Capacity Needed to Meet NERC Reference Reserve 4086

Margin Level at End of Analysis (2017) — MW
When Considering Prospective Resources
Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

1,436

4,529

N/A

N/A
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Québec

Resource projections (Table Québec-1)
for the Quebec subregion for

Table Québec-1: Supply Resource Projections

2010/2011 through 2017/2018 show e
Deliverable Resources increasing from Resources Adjusted
40,190 MW to 42,709 MW during the and Net Firm Deliverable Prospective  Potential
Scenario timeframe. Québec does not Transactions  Resources  Resources Resources
include Adjusted Potential Resources (MW) (MW) (MW) (MW)
in its forecast, and therefore, there is no _2010/2011 40,120 40,190 40,169 40,169
impact on  Adjusted  Potential 2011/2012 39,285 40,013 39,992 39,992
RESOUTCES. 2012/2013 40,239 41,402 41,381 41,381
2013/2014 40,239 41,452 41,431 41,431

) ) 2014/2015 40,239 42,124 42,103 42,103
The Scenario Case assumes a rapid | 5015/2016 40,223 42,108 42,087 42,087
increase in demand for the 2014/2015  »p16/2017 40,186 42,331 42310 42,310
winter peak — see Figure Québec-1. 2017/2018 40,186 42,709 42,688 42,688
For 2014/2015, peak
demand projections in Figure Québec-1: Demand & Capacity Projections
the Scenario Case Comparison
represent approximately 45,000
a 350 MW decrease, or
minus 1 percent, below |Z 40,000 —
the Reference Case — - —
see Table Québec-2. For 35,000 =
2017/2018, the decrease
in the Scenario Case is 30,000 - - - - - - - -
greater at negative 1,200 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18
MW, or minus 3 percent. == Deliverable Resources

== REFERENCE CASE - Net Internal Demand
SCENARIO CASE - Net Internal Demand

Table Québec-2: Demand Comparison Between Reference and Scenario Cases with a
2014/2015 Inflection Point

Annual Peak Net Internal ~ Annual Peak Net Internal  Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014/2015 37,391 37,023 (368) -0.98%
2017/2018 39,000 37,814 (1,1286) -3.04%

For the 2010/2011 to 2017/2018 assessment period in the Reference Case, Québec Reserve
Margins are projected to be under the NERC Reference Margin Level by 2016/2017 with a slight
dip in 2011 — see Figure Québec-2 and Table Québec-3. In the Scenario Case, the Deliverable
Reserve Margin this projection would defer the need for more resources beyond the assessment
timeframe, though appearing tighter in the latter years.
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Figure Québec-2: Reserve Margin Projections Comparison -
2014/2015 Inflection Point
15.00%

10.00%

5.00%

0.00%
2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18

SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

= == SCENARIO CASE - Adjusted Potential Reserve Margin

e REFERENCE CASE - Deliverable Reserve Margin

----- NERC Reference Reserve Margin Level

Table Québec-3: Projected Planning Reserve Margins for Reference and Scenario Cases
Reference Case Scenario Case
Existing- Existing-
NERC Certain Certain

Reference Resources Adjusted Resources Adjusted
Margin and Net Firm  Deliverable Prospective  Potential | and Net Firm Deliverable Prospective Potential
Level Transactions Resources Resources Resources | Transactions Resources Resources Resources
10.4%— Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
11.7%" Margin Margin Margin Margin Margin Margin Margin Margin
13.5% 13.7% 13.6% 13.6% 13.5% 13.7% 13.6% 13.6%

14.0% 14.0% 14.0% 10.8% 14.0% 14.0% 14.0%

10.8%

13.0% 13.0% 13.0% 13.0% 13.0% 13.0%
12.7% 12.6% 12.6% 13.8% 13.7% 13.7%
11.8% 11.7% 11.7% 13.2% 13.1% 13.1%
12.8% 12.8% 12.8%
12.9% 12.9% 12.9%

Additional resources may not be needed to meet the peak demands in the Scenario Case forecast.
However, Reserve Margins remain tight through the assessment period.

18 The NERC Reference Margin Level for Québec increases during the assessment timeframe. For 2010, the NERC Reference
Margin Level is 10.4 percent; for 2011, it is 10.8 percent; for 2012 it is 11.4 percent; and from 2013-2017 it is 11.7 percent.
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Regional Scenario Assessment

RFC

The RFC Region is primarily comprised of portions of the Midwest ISO
and the PJM RTO. Because these areas have access to resources outside
the RFC area, the Planning Reserve Margin assessment does not
completely indicate the resource adequacy of RFC, the Midwest 1SO, or
the PJIM RTO. The analysis of RFC is constrained to the RFC footprint
and does not include those parts of MISO and PJM external to RFC.

Resource projections (Table RFC-1) for Table RFC-1: Supply Resource Projections

the RFC Region for 2010 through 2017 Existing-
show Deliverable Resources increasing Certain
from 217,300 MW to 219,800 MW Resources Adjusted
during the Scenario timeframe. and Net Firm  Deliverable Prospective  Potential
Additionally, approximately 10’250 Transactions Resources Resources Resources
MW of Adjusted Potential Resources (L5 [[055) ) )
. 2010 214,900 217,300 219,100 220,180
may be available by 2017. 2011 214,800 220,100 221,800 225,450
. ) 2012 214,000 219,600 221,300 227,137
The Scenario Case assumes a rapid 555 214,000 219,600 221,300 228,502
increase in de_mand for the 2014 summer 5514 214,000 219,800 221,500 229,063
peak — see Figure RFC-1. 2015 214,000 219,800 221,500 229,546
2016 214,000 219,800 221,500 229,753
2017 214,000 219,800 221,500 230,054

For 2014, peak demand

orojections in the Figure RFC-1: Demand & Capacity Projections

Scenario Case represent 260,000 Comparison
approximately an 8,400

MW increase, or 45 |z

percent, over the |2 210,000

Reference Case — see
Table RFC-2. For 2017, -
the increase in the
Scenario Case is greater

at 10,300 MW, or 5.4
percent. == Deliverable Resources

=== REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

160,000

2010 2011 2012 2013 2014 2015 2016 2017

Table RFC-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 185,900 194,300 8,400 4.52%
2017 191,400 201,700 10,300 5.38%
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Regional Scenario Assessment

For the 2010 to 2017 assessment period in the Reference Case, RFC Reserve Margins are
projected to be under the NERC Reference Margin Level by 2017 if only Deliverable Resources
are added — see Figure RFC-2 and Table RFC-3. In the Scenario Case, considering the
Deliverable Reserve Margin, the need for more resources would advance three years to 2014.
Even with the addition of the Adjusted Potential Resources, RFC will fall slightly below the
NERC Reference Margin Level in 2017.

Figure RFC-2: Reserve Margin Projections Comparison -
2014 Inflection Point
30.00%

20.00%

10.00%

0.00%

2010 2011 2012 2013 2014 2015 2016 2017
SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin

SCENARIO CASE - Deliverable Reserve Margin
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Table RFC-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm  Deliverable Prospective  Potential | and Net Firm  Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
Margin Margin Margin Margin Margin Margin Margin Margin

|
|
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16.0% 16.9% |
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17.1%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table RFC-4. In order to meet the
NERC Reference Margin Level in 2014, an additional 3,645 MW may be needed. By 2017, the
need for more resources intensifies, with 12,155 MW needed to meet the NERC Reference
Margin Level. However, with the addition of Adjusted Potential Resources, the NERC Reference
Margin Level would be met until 2016. For 2017, an additional 1,901 MW of resources would be
needed in the Scenario Case.
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Regional Scenario Assessment

Table RFC-4: Planning Reserve Impacts

When Considering Deliverable Resources
Drops Below NERC Reference Reserve Margin Level in 2014

Additional Capacity Needed to Meet NERC Reference Reserve

4
Margin Level at Inflection Point (2014) — MW 3,645
Additional Capacity Needed to Meet NERC Reference Reserve 12 155
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources
Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 1945
Margin Level at Inflection Point (2014) — MW !
Additional Capacity Needed to Meet NERC Reference Reserve 10.455

Margin Level at End of Analysis (2017) — MW
When Considering Adjusted Potential Resources
Drops Below NERC Reference Reserve Margin Level in 2017
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

1,901

1,901
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Regional Scenario Assessment

RFC-MISO

BRI ZOR\VINORSTI = IIRTEI (=Sl Table RFC-MISO-1: Supply Resource Projections
portion of the Midwest 1ISO contained

within the RFC Region. Because this Eé;igi
area has access to resources outside the Resources Adjusted
RFC area, the Planning Reserve Margin and Net Firm Deliverable Prospective  Potential
assessment does not completely indicate Transactions  Resources  Resources  Resources
the resource adequacy of the Midwest (MW) (MW) (MW) (MW)
1SO. 2010 70,714 71,138 72,732 72,815
2011 70,714 71,138 72,732 73,200
Resource projections (Table RFC- 2012 /0,714 /1,138 72,732 /3,510
MISO-1) for the RFC-MISO subregion ;gij ;8;13 ;ig: ;;;g; ;3'54‘2‘
for 2010 through 2017 show Deliverable e 70'71 I 7 1’ 50 72'732 73'§i0
Res_ources remain flat at 71,_138 MW 5016 70,714 71,138 72,732 73,710
during the Scenario timeframe. 15917 70,714 71,138 72,732 74,011

Approximately 2,900 MW of Adjusted
Potential Resources may be available by
2017.

The Scenario Case assumes a rapid increase in demand for the 2014 summer peak — see Figure
RFC-MISO-1.

Figure RFC-MISO-1: Demand & Capacity Projections
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For 2014, peak demand projections in the Scenario Case represent approximately a 3,200 MW
increase, or 5 percent, over the Reference Case — see Table RFC-MISO-2. For 2017, the
increase in the Scenario Case is greater at 4,300 MW, or 6.6 percent.

Table RFC-MISO-2: Demand Comparison Between Reference and Scenario Cases with a
2014 Inflection Point

Annual Peak Net Internal Annual Peak Net Internal  Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014 63,515 66,700 3,185 5.01%
2017 64,614 68,900 4,286 6.63%
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Regional Scenario Assessment

For the 2010 to 2017 assessment period in the Reference Case, RFC-MISO Reserve Margins are
projected to be under the NERC Reference Margin Level by 2011 — see Figure RFC-MISO-2
and Table RFC-MISO-3. In the Scenario Case, Reserve Margins, already below the NERC
Reference Margin Level, are further reduced, exacerbating potential reliability issues in 2014.
Even with the addition of the Adjusted Potential Resources, RFC-MISO will fall below the
NERC Reference Margin Level in 2014, decreasing to 7.4 percent in 2017.

Figure RFC-MISO-2: Reserve Margin Projections
Comparison - 2014 Inflection Point
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----- NERC Reference Reserve Margin Level

Table RFC-MISO-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm  Deliverable Prospective  Potential | and Net Firm  Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
15.4% Margin Margin Margin Margin Margin Margin Margin Margin

15.7% 15.7% 16.4%
16.3% 15.6%
16.4%
16.3%
15.8%
15.5%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2011 — see Table RFC-MISO-4. In order to meet
the NERC Reference Margin Level in 2014, an additional 5,834 MW may be needed. By 2017,
the need for more resources intensifies, with 8,373 MW needed to meet the NERC Reference
Margin Level. Even with the addition of Adjusted Potential Resources, the NERC Reference
Margin Level would still not be met by 2017. An additional 5,499 MW of resources would be
needed in 2017 for the Scenario Case.
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Regional Scenario Assessment

Table RFC-MISO-4: Planning Reserve Impacts

When Considering Deliverable Resources
Drops Below NERC Reference Reserve Margin Level in 2014

Additional Capacity Needed to Meet NERC Reference Reserve

4
Margin Level at Inflection Point (2014) - MW >83
Additional Capacity Needed to Meet NERC Reference Reserve 3373
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources
Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 4240
Margin Level at Inflection Point (2014) — MW !
Additional Capacity Needed to Meet NERC Reference Reserve 6.779

Margin Level at End of Analysis (2017) — MW
When Considering Adjusted Potential Resources
Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

3,420

5,499

The RFC-MISO area is only a portion of the entire Midwest ISO, so it must be noted that this
area does not indicate the resource adequacy of the Midwest ISO. Using Midwest ISO data
consistent with the other data in this Scenario, the Midwest 1ISO Reserve Margin based on
Adjusted Potential Resources would exceed the Midwest ISO target through 2016. In 2017 an
additional 900 MW of resources beyond the Adjusted Potential Resources would be needed to
satisfy the Midwest ISO Reserve Margin target (also the NERC Reference Margin Level).
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Regional Scenario Assessment

RFC-PJM

The_ RFC-PJM subregion CHCECUSNCI Table RFC-PIM-1: Supply Resource Projections
portion of the PJIM RTO contained within

the RFC Region. Because this area has Existing-
access to resources outside the RFC area, certain :

. . Resources Adjusted
the Plannmg Reserve_ Margln assessment and Net Firm  Deliverable Prospective  Potential
does not completely indicate the resource Transactions  Resources  Resources  Resources
adequacy of the PJM RTO. (MW) (MW) (MW) (MW)

2010 142,687 144,627 144,797 145,788
Resource projections (Table RFC-PJM-1) 2011 142,812 147,645 147,736 150,944
for the RFC-PJM subregion for 2010 2012 142,022 147,228 147,319 152,413
through 2017 show  Deliverable 2013 142,022 147,228 147,319 153,732
Resources increasing from 144,627 Mw 2014 142,022 147,368 147,459 154,231
o 167358 MW g the Suenario 1205 M2 wirae ardse s
timeframe. Additionally, approximately S o e s EA 77

7,400 MW of Adjusted Potential
Resources may be available by 2017.

The Scenario Case assumes a rapid increase in demand for the 2014 summer peak — see Figure
RFC-PJM-1.

Figure RFC-PJM-1: Demand & Capacity Projections
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For 2014, peak demand projections in the Scenario Case represent approximately a 9,300 MW
increase, or 7.6 percent, over the Reference Case — see Table RFC-PJM-2. For 2017, the
increase in the Scenario Case is greater at 10,300 MW, or 8.1 percent.

Table RFC-PJM-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal  Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014 122,264 131,600 9,336 7.64%
2017 126,666 137,000 10,334 8.16%
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Regional Scenario Assessment

For the 2010 to 2017 assessment period in the Reference Case, RFC-PJM Reserve Margins are
projected to remain above the NERC Reference Margin Level — see Figure RFC-PJM-2 and
Table RFC-PJM-3. In the Scenario Case, considering the Deliverable Reserve Margin, this
projection would advance at least four years to 2014. Even with the addition of the Adjusted
Potential Resources, RFC-PJM will drop below the NERC Reference Margin Level in 2015,
decreasing to 13 percent in 2017.

Figure RFC-PJM-2: Reserve Margin Projections
Comparison - 2014 Inflection Point

40.00%

30.00% — ———

\ — - N
20.00% -~ m\_\t~ s A== TTwe
10.00% :

0.00%

2010 2011 2012 2013 2014 2015 2016 2017
SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin

SCENARIO CASE - Deliverable Reserve Margin
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Table RFC-PJM-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Existing-
NERC Certain

Reference Case
Existing-
Certain

Scenario Case

Reference Resources Adjusted Resources Adjusted
Margin and Net Firm  Deliverable  Prospective  Potential | and Net Firm  Deliverable Prospective Potential

Level Transactions Resources Resources Resources | Transactions Resources Resources Resources
15.5%— Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
Margin Margin Margin Margin Margin Margin Margin Margin

17.7% 17.8%
16.3% 16.4%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table RFC-PJM-4. In order to meet the
NERC Reference Margin Level in 2014, an additional 5,551 MW may be needed. By 2017, the
need for more resources intensifies, with 11,826 MW needed to meet the NERC Reference
Margin Level. Even with the addition of Adjusted Potential Resources, the NERC Reference
Margin Level would not through 2017. An additional 4,422 MW would be needed in 2017 for
the Scenario Case.

® The NERC Reference Margin Level for PIM-RFC increases during the assessment timeframe. For 2010-2011, the NERC
Reference Margin Level is 15.5 percent; for 2012-2017 it increases to 16.2 percent.
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Regional Scenario Assessment

Table RFC-PJM-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 5 551
Margin Level at Inflection Point (2014) — MW !
Additional Capacity Needed to Meet NERC Reference Reserve 11826
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 5 460
Margin Level at Inflection Point (2014) — MW !
Additional Capacity Needed to Meet NERC Reference Reserve 11735
Margin Level at End of Analysis (2017) — MW !
When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve 552
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve 4422
Margin Level at End of Analysis (2017) — MW !

Although the RFC-PJM area is a large portion of the entire PJM RTO, it must be noted that this
area does not necessarily indicate the resource adequacy of the PJIM RTO. Using PJIM RTO data
consistent with the other data in this scenario, the PJIM RTO Reserve Margin based on Adjusted
Potential Resources would exceed the PJIM RTO target through 2016. In 2017 an additional
1,400 MW of resources beyond the Adjusted Potential Resources would be needed to satisfy the
PJM RTO Reserve Margin target (also the NERC Reference Margin Level).
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Regional Scenario Assessment

SERC

Resource projections (Table SERC-1) for the SERC Region for 2010
through 2017 show Deliverable Resources increasing from 246,543 MW to
259,732 MW during the Scenario timeframe. Additionally, approximately
14,000 MW of Adjusted Potential Resources may be available by 2017.

The Scenario Case assumes a rapid

] ) Table SERC-1: Supply Resource Projections
increase in demand for the 2014 summer R !

. Existing-

peak — see Figure SERC-1. Certain
o . Resources Adjusted
For 2014, peak demand projections in and Net Firm  Deliverable Prospective  Potential

the Scenario Case represent Transactions Resources Resources  Resources
approximately a 7,800 MW increase, or (MW) (MW} {Mw) (MW)

3.6 percent, over the Reference Case — 2010 242,982 246,543 258,396 258,396

;chgaﬁsgolrllﬂmvi g?in?rpl)gr((::eanie Is greater 2013 240,012 253,404 267,483 267,583

! ! 2014 239,337 252,979 266,954 267,179

2015 239,471 254,371 268,672 268,997

2016 241,583 259,050 273,351 273,351

2017 241,824 259,732 274,033 274,033

Figure SERC-1: Demand & Capacity Projections
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Table SERC-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 215,585 223,378 7,793 3.61%
2017 225,423 236,070 10,647 4.72%
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Regional Scenario Assessment

For the 2010 to 2017 assessment period in the Reference Case, SERC Reserve Margins are
projected to remain above the NERC Reference Margin Level — see Figure SERC-2 and Table
SERC-3. In the Scenario Case, considering the Deliverable Reserve Margin the need for more
resources would advance at least four years to 2014. However, with the addition of the
Prospective or Adjusted Potential Resources, SERC will remain above the NERC Reference
Margin Level through the assessment timeframe of 2017, though appearing tighter in the latter
years.

Figure SERC-2: Reserve Margin Projections Comparison -
2014 Inflection Point
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Table SERC-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm  Deliverable Prospective  Potential | and Net Firm  Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
Margin Margin Margin Margin Margin Margin Margin Margin

16.1% 16.1%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014, — see Table SERC-4. In order to meet the
NERC Reference Margin Level in 2014, an additional 3,906 MW may be needed. By 2017, the
need for more resources intensifies, with 11,749 MW needed to meet the NERC Reference
Margin Level. However, with the addition of Prospective or Adjusted Potential Resources, which
are included as Adjusted Potential Resources, the NERC Reference Margin Level would be met
through 2017.
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Regional Scenario Assessment

Table SERC-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 3906
Margin Level at Inflection Point (2014) — MW !
Additional Capacity Needed to Meet NERC Reference Reserve 11,749
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at End of Analysis (2017) — MW

When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at End of Analysis (2017) — MW

=0
0

cich
@)
-
-2
v
(@)
0
-
o
ES,
@)
>
wn
wn
(D
wn
wn
3
D
-
(T

|

v
rm
=0
(@)

2010 Special Reliability Scenario Assessment:
Potential Reliability Impacts of Rapid Demand Growth after a Long-Term Recession 46




Regional Scenario Assessment

Central

Resource projections (Table Central-1) REIEXSEIE BT VA el e o e

for the Central subregion for 2010 Existing-
through 2017 show  Deliverable Certain
Resources increasing from 51,054 MW Resources : : Adjusted
to 53,302 MW during the Scenario and Netflrm Deliverable  Prospective Potential
. .. . Transactions Resources Resources Resources
timeframe. Additionally, approximately
! i (MW) (Mw) (MW) (MW)
1,500 MW of Adjusted Potential 55, 50,152 51,054 51,422 51,422
Resources may be available by 2017. 2011 50,911 51,815 52,183 52,183
) ] 2012 50,982 52,156 52,953 52,953
The Scenario Case assumes a rapid 013 49,607 52,473 53,990 53,990
increase in demand for the 2014 summer 3014 49,075 52,806 54,222 54,222
peak — see Figure Central-1. 2015 49,151 52,882 54,399 54,399
2016 49,133 52,864 54,381 54,381
2017 49,113 53,302 54,819 54,819

Figure Central-1: Demand & Capacity Projections
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For 2014, peak demand projections in the Scenario Case represent approximately a 3,400 MW
increase, or 7.9 percent, over the Reference Case — see Table Central-2. For 2017, the increase
in the Scenario Case is greater at 5,000 MW, or 11.3 percent.

Table Central-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point
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Annual Peak Net Internal Annual Peak Net Internal  Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014 43,180 46,607 3,427 7.94%
2017 44,613 49,673 5,060 11.34%

For the 2010 to 2017 assessment period in the Reference Case, Central Reserve Margins are
projected to remain above the NERC Reference Margin Level — see Figure Central-2 and Table
Central-3. In the Scenario Case, considering the Deliverable Reserve Margin projections, the
need for more resources would advance at least four years to 2014. Even with the addition of the
Prospective or Adjusted Potential Resources, Central will fall below the NERC Reference
Margin Level in 2015, to 10.4 percent in 2017.
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Regional Scenario Assessment

Figure Central-2: Reserve Margin Projections
Comparison - 2014 Inflection Point
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Table Central-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm  Deliverable  Prospective  Potential | and Net Firm  Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
Margin Margin Margin Margin Margin Margin Margin Margin

16.3% 16.3%
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Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table Central-4. In order to meet the
NERC Reference Margin Level in 2014, an additional 792 MW may be needed. By 2017, the
need for more resources intensifies, with 3,822 MW needed to meet the NERC Reference
Margin Level. Even with the addition of Adjusted Potential Resources the NERC Reference
Margin Level would be not be met by 2017. An additional 2,305 MW of resources would be
needed in 2017, for the Scenario Case.
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Regional Scenario Assessment

Table Central-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 792
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve 3822
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve 449
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve 5305
Margin Level at End of Analysis (2017) — MW !
When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve 449
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve 2305
Margin Level at End of Analysis (2017) — MW !
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Regional Scenario Assessment

Delta

Resource projections (Table Delta-1) for Table Delta-1: Supply Resource Projections

the Delta subregion for 2010 through Existing-

2017 show Deliverable Resources Certain

decreasing from 38,476 MW to 36,161 Resources Adjusted
MW during the Scenario timeframe. and Net Firm  Deliverable Prospective  Potential

However approximately 1.000 MW of Transactions Resources Resources Resources
Adjusted Potential Resources may be (W) (M) (MW) (MW)

. i 2010 38,340 38,476 38,497 38,497
available by 2017, still less than the E 37,638 38,314 39,320 39,320
2010 forecast. 2012 37,499 38,175 39,181 39,181
. . 2013 36,823 37,499 38,505 38,505

The Sce_narlo Case assumes a rapid ., 36,588 37,264 38,270 38,270
increase in demand for the 2014 summer 5515 35.906 36,582 37,588 37,588
peak — see Figure Delta-1. 2016 35,638 36,314 37,320 37,320
2017 35,485 36,161 37,167 37,167

Figure Delta-1: Demand & Capacity Projections
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For 2014, peak demand projections in the Scenario Case represent approximately a 1,800 MW
increase, or six percent, over the Reference Case — see Table Delta-2. For 2017, the increase in
the Scenario Case is slightly greater at 2,100 MW, or 6.7 percent.

Table Delta-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point
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Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 30,019 31,807 1,788 5.96%
2017 31,062 33,144 2,082 6.70%

For the 2010 to 2017 assessment period in the Reference Case, Delta Reserve Margins are
projected to remain above the NERC Reference Margin Level — see Figure Delta-2 and Table
Delta-3. In the Scenario Case, considering the Deliverable Reserve Margin, the need for more
resources would advance at least three years to 2015. Even with the addition of the Prospective
or Adjusted Potential Resources, Central will fall below the NERC Reference Margin Level
2016, to 12.1 percent in 2017.
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Regional Scenario Assessment

Figure Delta-2: Reserve Margin Projections Comparison -
2014 Inflection Point
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Table Delta-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm Deliverable Prospective  Potential | and Net Firm  Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
15% Margin Margin Margin Margin Margin Margin Margin Margin

|
|

16.1% 16.1%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table Delta-4. In order to meet the
NERC Reference Margin Level in 2015, an additional 642 MW may be needed. By 2017, the
need for more resources intensifies, with 1,955 MW needed to meet the NERC Reference
Margin Level. Even with the addition of Adjusted Potential Resources, the NERC Reference
Margin Level would be not be met by 2017. An additional 949 MW of resources would be
needed in 2017 for the Scenario Case.
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Regional Scenario Assessment

Table Delta-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve 642
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve 1955
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2016
Additional Capacity Needed to Meet NERC Reference Reserve 305
Margin Level in 2016 — MW

Additional Capacity Needed to Meet NERC Reference Reserve 949
Margin Level at End of Analysis (2017) — MW

When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2016
Additional Capacity Needed to Meet NERC Reference Reserve 305
Margin Level in 2016 — MW

Additional Capacity Needed to Meet NERC Reference Reserve 949
Margin Level at End of Analysis (2017) — MW
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Regional Scenario Assessment

Gateway

Resource projections (Table Gateway-1)

Table Gateway-1: Supply Resource Projections

for the Gateway subregion for 2010 Existing-
through 2017 show  Deliverable Certain
Resources increasing from 23,882 MW Resources Adjusted
to 24,916 MW during the Scenario and Net Firm  Deliverable Prospective  Potential
timeframe. Additionally, approximately Transactions Resources Resources Resources
i i (MW) (MW) (MW) (MW)
800 MW of Ac!justed Potential 2010 22,916 23,882 24,693 24,693
Resources may be available by 2017. T 23322 24328 25139 25,139
. . 2012 23,727 24,835 25,646 25,646
The Sce_narlo Case assumes a slight 55:5 23707 24,834 25 645 25 645
increase in demand for the 2014 summer 2014 23,668 24,916 25,727 25,727
peak — see Figure Gateway-1. 2015 23,668 24,916 25,727 25,727
2016 23,668 24,916 25,727 25,727
2017 23,668 24,916 25,727 25,727

Figure Gateway-1: Demand & Capacity Projections
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For 2014, peak demand projections in the Scenario Case represent approximately a 250 MW
increase, or 1.3 percent, over the Reference Case — see Table Gateway-2. For 2017, the increase
in the Scenario Case is slightly greater at 350 MW, or 1.7 percent.

Table Gateway-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point
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Annual Peak Net Internal Annual Peak Net Internal Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014 20,127 20,396 269 1.34%
2017 20,643 20,997 354 1.71%

For the 2010 to 2017 assessment period in the Reference Case, Gateway Reserve Margins are
projected to be above the NERC Reference Margin Level — see Figure Gateway-2 and Table
Gateway-3. When considering Deliverable, Prospective, and Adjusted Potential Reserve
Margins, Gateway will remain above the NERC Reference Margin Level through the assessment
timeframe of 2017 in the Scenario Case.
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Regional Scenario Assessment

Figure Gateway-2: Reserve Margin Projections
Comparison - 2014 Inflection Point
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Table Gateway-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm Deliverable  Prospective  Potential | and Net Firm  Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
12.7% Margin Margin Margin Margin Margin Margin Margin Margin

Additional resources may not be needed to meet the peak demands in the Scenario Case forecast.
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Regional Scenario Assessment

Southeastern
Resource projections (Table Table Southeastern-1: Supply Resource Projections
Southeastern-1) for the Southeastern Existing-
subregion for 2010 through 2017 show Certain
Deliverable Resources increasing from Resources Adjusted
57,166 MW to 67,853 MW during the and Net Firm  Deliverable Prospective  Potential
Scenario timeframe. Additionally, Transactions  Resources  Resources  Resources
approximately 9,200 MW of Adjusted 816 66 56 56
;8§e7ntlal Resources may be available by 2011 56.811 59.383 68.345 68.345
' 2012 56,656 60,337 69,299 69,299
The Scenario Case assumes a rapid 2013 =220 =2el] et e
) X 2014 56,691 60,848 69,810 69,810
increase in de_mand for the 2014 summer ;2 57,893 62,050 71,237 71,237
peak — see Figure Southeastern-1. 2016 60,655 66,262 75,449 75,449
2017 61,146 67,853 77,040 77,040

Figure Southeastern-1: Demand & Capacity Projections
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For 2014, peak demand projections in the Scenario Case represent approximately a 2,000 MW
increase, or 3.8 percent, over the Reference Case — see Table Southeastern-2. For 2017, the
increase in the Scenario Case is greater 2,600 MW, or 4.5 percent.

Table Southeastern-2: Demand Comparison Between Reference and Scenario Cases with a
2014 Inflection Point

Annual Peak Net Internal  Annual Peak Net Internal Change in Annual  Percent Change
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Demand Reference Case Demand Scenario Case Peak Net Internal in Scenario
(2009 Forecast) (2008 Forecast) Demand Case
2014 54,189 56,238 2,049 3.78%
2017 57,555 60,156 2,601 4.52%

For the 2010 to 2017 assessment period in the Reference Case, Southeastern Reserve Margins
are projected to be under the NERC Reference Margin Level by 2013 if only Deliverable
Resources are added — see Figure Southeastern-2 and Table Southeastern-3. In the Scenario
Case, the Deliverable Reserve Margin, already below the NERC Reference Margin Level in the
Reference Case, is further reduced, exacerbating potential reliability issues in 2014. However,
with the addition of the Prospective and Adjusted Potential Resources, Southeastern will remain
above the NERC Reference Margin Level through the assessment timeframe of 2017.
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Regional Scenario Assessment

Figure Southeastern-2: Reserve Margin Projections
Comparison - 2014 Inflection Point
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Table Southeastern-3: Projected Planning Reserve Margins for Reference and Scenario Case

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm  Deliverable  Prospective  Potential | and Net Firm  Deliverable Prospective  Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
15% Margin Margin Margin Margin Margin Margin Margin Margin
15.7%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2013 — see Table Southeastern-4. This need for
more resources is identified not only in the Scenario Case, but in the Reference Case as well. In
order to meet the NERC Reference Margin Level in 2014, an additional 3,826 MW may be
needed. By 2017, the need for more resources improves, with only 1,326 MW needed to meet the
NERC Reference Margin Level. However, with the addition of Adjusted Potential Resources, the
NERC Reference Margin Level would be met through 2017.
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Regional Scenario Assessment

Table Southeastern-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 3826
Margin Level at Inflection Point (2014) — MW !
Additional Capacity Needed to Meet NERC Reference Reserve 1326
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at End of Analysis (2017) — MW

When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at End of Analysis (2017) — MW
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Regional Scenario Assessment

VACAR

Resource projections (Table VACAR-1) R e iy e

for the VACAR subregion for 2010 Existing-

through 2017 show  Deliverable Certain

Resources increasing from 75,965 MW Resources Adjusted

to 77,500 MW during the Scenario and Net Ifirm Deliverable Prospective  Potential

timeframe. Additionally, approximately Tra’("f:\‘;\;;ons Re(s'\‘;l‘\‘/\r/;es Re(s'\‘;l‘\‘/\r;es Re(s'\j‘\‘/\r;es

1,800 MW of Adjusted Potential 75, 74,758 75,965 77,728 77,728

Resources may be available by 2017. 2011 74,031 77.077 78,840 78,990
2012 73,768 78,629 80,412 80,687

_ . 2013 73,569 78,611 80,394 80,494

The Scenario Case assumes a slight 5514 73,315 77.145 78,925 79,150

increase in demand for the 2014 summer 2015 72,853 77,941 79,721 80,046

peak — see Figure VACAR-1. 2016 72,489 78,694 80,474 80,474
2017 72,412 77,500 79,280 79,280

Figure VACAR-1: Demand & Capacity Projections
Comparison
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For 2014, peak demand projections in the Scenario Case represent approximately a 250 MW
increase, or 0.4 percent, over the Reference Case — see Table VACAR-2. For 2017, the increase
in the Scenario Case is slightly greater at 550 MW, or 0.8 percent.

Table VACAR-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 68,070 68,330 260 0.38%
2017 71,550 72,100 550 0.77%

For the 2010 to 2017 assessment period in the Reference Case, VACAR Reserve Margins are
projected to be under the NERC Reference Margin Level by 2014 if only Deliverable Resources
are added — see Figure VACAR-2 and Table VACAR-3. In the Scenario Case, this observation
is consistent with the Reference Case, though slightly less. Even with the addition of the
Adjusted Potential Resources, VACAR will fall below the NERC Reference Margin Level in
2016, to 10 percent in 2017.
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Regional Scenario Assessment

Figure VACAR-2: Reserve Margin Projections
Comparison - 2014 Inflection Point
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Table VACAR-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm Deliverable Prospective  Potential | and Net Firm  Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
15% Margin Margin Margin Margin Margin Margin Margin Margin

|

17.5%

15.9% 16.3% 15.5%

|
|
|
15.2% 15.7%
|

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table VACAR-4. In order to meet the
NERC Reference Margin Level in 2014, an additional 1,435 MW may be needed. By 2017, the
need for more resources intensifies, with 5,415 MW needed to meet the NERC Reference
Margin Level. Even with the addition of Adjusted Potential Resources the NERC Reference
Margin Level would be not be met by 2017. An additional 3,635 MW of resources would be
needed in 2017 for the Scenario Case.
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Regional Scenario Assessment

Table VACAR-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 1435
Margin Level at Inflection Point (2014) — MW !
Additional Capacity Needed to Meet NERC Reference Reserve 5415
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2015
Additional Capacity Needed to Meet NERC Reference Reserve 599
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve 3635
Margin Level at End of Analysis (2017) — MW !
When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2016
Additional Capacity Needed to Meet NERC Reference Reserve 971
Margin Level in 2016 — MW

Additional Capacity Needed to Meet NERC Reference Reserve 3635
Margin Level at End of Analysis (2017) — MW !
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Regional Scenario Assessment

SPP

Resource projections (Table SPP-1) for the SPP subregion for 2010 through
2017 show Deliverable Resources increasing from 51,682 MW to 53,318
MW during the Scenario timeframe. Additionally, approximately 6,800
MW of Adjusted Potential Resources may be available by 2017.

The Scenario Case assumes a rapid

. . Table SPP-1: Supply Resource Projections
increase in demand for the 2014 summer

” Existing-

peak — see Figure SPP-1. Certain
Resources Adjusted
For 2014, peak demand projections in the and Net Firm  Deliverable Prospective  Potential

Scenario Case represent approximately a Transactions  Resources  Resources  Resources
950 MW increase, or two percent, over the (MW) (MW) (MW) (MW)

Reference Case — see Table SPP-2. For 281(1) 33’2?3 :;'Zﬁ :Z';gi i:';gg

2017, the increase in the Scenario Case is ’ ’ ’ ’
2012 49,646 53,074 59,561 59,678

greater at 2,000 MW, or four percent. 5013 WETES P £0.001 ST
2014 49,516 53,391 59,915 60,092
2015 49,255 53,480 60,004 60,210
2016 49,119 53,344 59,868 60,104
2017 49,093 53,318 59,842 60,108

Figure SPP-1: Demand & Capacity Projections
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Table SPP-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 46,699 47,655 955 2.05%
2017 47,846 49,853 2,007 4.19%
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Regional Scenario Assessment

For the 2010 to 2017 assessment period in the Reference Case, SPP Reserve Margins are
projected to be under the NERC Reference Margin Level by 2016 if only Deliverable Resources
are added — see Figure SPP-2 and Table SPP-3. In the Scenario Case, considering the
Deliverable Reserve Margin, the need for more resources would advance two years to 2014.
However, with the addition of the Adjusted Potential Resources, SPP will remain above the
NERC Reference Margin Level through the assessment timeframe.

Figure SPP-2: Reserve Margin Projections Comparison -
2014 Inflection Point
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Table SPP-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm  Deliverable Prospective  Potential | and Net Firm Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
13.6% Margin Margin Margin Margin Margin Margin Margin
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Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table SPP-4. In order to meet the
NERC Reference Margin Level in 2014, an additional 745 MW may be needed. By 2017, the
need for more resources intensifies, with 3,315 MW needed to meet the NERC Reference
Margin Level. However, with the addition of Adjusted Potential Resources, the NERC Reference
Margin Level would be met through 2017,
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Regional Scenario Assessment

Table SPP-4: Planning Reserve Impacts

When Considering Deliverable Resources
Drops Below NERC Reference Reserve Margin Level in 2014

Additional Capacity Needed to Meet NERC Reference Reserve

74
Margin Level at Inflection Point (2014) — MW >
Additional Capacity Needed to Meet NERC Reference Reserve 3315
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources
Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at Inflection Point (2014) — MW
Additional Capacity Needed to Meet NERC Reference Reserve N/A

Margin Level at End of Analysis (2017) — MW
When Considering Adjusted Potential Resources
Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

N/A

N/A
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Regional Scenario Assessment

TRE

Resource projections (Table TRE-1) for the TRE Region for 2010 through
2017 show Deliverable Resources increasing from 76,049 MW to 79,523
MW during the Scenario timeframe. Additionally, approximately 5,000 MW
of Adjusted Potential Resources may be available by 2017.%°

The Scenario Case assumes a rapid RElERGIESNS At Nt et

increase in demand for the 2014 summer Existing-
peak — see Figure TRE-1. Certain

Resources Adjusted
For 2014 peak demand projections in and Net Firm  Deliverable Prospective  Potential

Transactions Resources Resources Resources

the Scenario Case represent

approximately a 1,700 MW increase, or ;15 204 49 49 717
2.5 percent, over the Reference Case — 5911 72,204 76,714 76,714 79,985
see Table TRE-2. For 2017, the increase 2012 72,204 77,686 77,686 82,301
in the Scenario Case is slightly less at 2013 72,204 79,521 79,521 84,617
1,400 MW, or two percent. 2014 72,206 79,523 79,523 84,967
2015 72,206 79,523 79,523 84,967
2016 72,206 79,523 79,523 84,967
2017 72,206 79,523 79,523 84,967

Figure TRE-1: Demand & Capacity Projections
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Table TRE-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Annual Peak Net

Internal Demand Internal Demand Change in

Reference Case Scenario Case Annual Peak Net  Percent Change

(2009 Forecast) (2008 Forecast) Internal Demand  in Scenario Case
2014 69,722 71,453 1,731 2.48%
2017 73,756 75,201 1,445 1.96%

2 This value is determined by the difference between Adjusted Potential Resources and Deliverable Resources (APR minus DR).
2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

For the 2010 to 2017 assessment period in the Reference Case, TRE Reserve Margins are
projected to be under the NERC Reference Margin Level by 2015 if only Deliverable Resources
are added — see Figure TRE-2 and Table TRE-3. In the Scenario Case, when considering the
Deliverable Reserve Margin, this projection would advance one year to 2014. However, with the
addition of the Adjusted Potential Resources, TRE will remain above the NERC Reference
Margin Level through the assessment timeframe of 2017, though appearing tighter in the latter
years.

Figure TRE-2: Reserve Margin Projections Comparison -
2014 Inflection Point

30.00%
-— -— -— -— -— -— -— -— \
20.00% —_— =
10.00%
0.00%
\
2010 2011 2012 2013 2014 2015 2016 2017
-10.00%

SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

== == SCENARIO CASE - Adjusted Potential Reserve Margin

= REFERENCE CASE - Deliverable Reserve Margin

----- NERC Reference Reserve Margin Level

Table TRE-3: Projected Planning Reserve Margins for Reference and Scenario Cases
Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm  Deliverable Prospective  Potential | and Net Firm  Deliverable Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
12.5% Margin Margin Margin Margin Margin Margin Margin Margin

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable and Prospective Resources, in 2014 — see Table TRE-4. In order
to meet the NERC Reference Margin Level in 2014, an additional 862 MW may be needed. By
2017, the need for more resources intensifies, with 5,079 MW needed to meet the NERC
Reference Margin Level. However, with the addition of Adjusted Potential Resources, the NERC
Reference Margin Level would be met through 2017.

2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

Table TRE-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 362
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve 5079
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 362
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve 5079
Margin Level at End of Analysis (2017) — MW !
When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve N/A
Margin Level at End of Analysis (2017) — MW
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Regional Scenario Assessment

WECC

For WECC, the U.S. and Canada portions are assessed separately, due
to the peaking nature of each of these subregions. WECC-US is
primarily a summer-peaking subregion (NWPP is winter-peaking),
while WECC-Canada is a winter-peaking subregion.

For all WECC subregions, transfers in the Scenario Case were modeled
using the Scenario Case peak demand data.”* Therefore, the supply
resources included in the reserve margin calculations for the Scenario Case are not identical to
those in the 2009 Long-Term Reliability Assessment Reference Case.

WECC US (United States)

RESI (R o] St QLI AN SGIORUAEIN Table WECC US-1: Supply Resource Projections

1) for the WECC-US subregion for 2010 Existing-
through 2017 show  Deliverable Certain
Resources increasing from 184,432 MW HEIDUITEES ACIEER
to 207,137 MW during the Scenario and Net Firm Deliverable Prospective  Potential
timeframe. Additionally, approximately Transactions Resources Resources Resources
) . (MW) (MW) (MW) (MW)
2,600 MW of Adjusted Potential =554 172,266 184,432 184,432 184,438
Resources may be available by 2017. 2011 173,051 193,787 193,787 193,941
2012 173,489 201,597 201,597 202,144
The Scerario Case sssmes o raia 013 22 2008 amoss 2035
increase in de_mand for the 2014 summer o 171:882 207:477 207:477 210:040
peak — see Figure WECC US-1. 2016 171,837 207,293 207,293 209,923
2017 171,801 207,137 207,137 209,727

Figure WECC US-1: Demand & Capacity Projections
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Comparison
225,000
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g /
175,000
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125,000

2010 2011 2012 2013 2014 2015 2016 2017

== Deliverable Resources
=== REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

2! This assessment accounts for the inter-subregional market transactions that would be completed in anticipation of rapid
demand growth. The use of the subregional transfers reported to NERC in the 2009 Long-Term Reliability Assessment while
disregarding the change in demand creates planning margin deficits in some subregions while creating extremely high margins
in other subregions. For this reason, WECC has explicitly modeled the Scenario Case peak demands, thereby adjusting the
transfers associated with the 2009 Long-Term Reliability Assessment supply data.
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Regional Scenario Assessment

For 2014, peak demand projections in the Scenario Case represent approximately an 8,300 MW
increase, or 5.7 percent, over the Reference Case — see Table WECC US-2. For 2017, the
increase in the Scenario Case is slightly greater at 8,500 MW, or 5.5 percent.

Table WECC US-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 146,240 154,572 8,332 5.70%
2017 154,288 162,763 8,475 5.49%

For the 2010 to 2017
assessment period in the Figure WECC US-2: Reserve Margin Projections

Reference Case, WECC Comparison - 2014 Inflection Point

US Reserve Margins are | 50.00%
projected to remain above | 40 00%

the NERC  Reference . = ->
Margin Level — see 30.00% :
Figure WECC US-2 and | 20.00% S C——o————c—mmeeeSSwC--——————————————==-===
Table WECC US-3. In the | 10 0050 T

Scenario  Case, when —
considering  Deliverable, | 090% — - - - : : : .
Prospective, and Adjusted 2010 2011 2012 2013 2014 2015 2016 2017
Potential Reserve Margins, SCENARIO CASE - Exis.ting—Certain & Net Firm Transactions Reserve Margin
WECC US remains above SCENARIO CASE - Deliverable Reserve Margin
the NERC Reference | — = SCENARIO CASE - Adjusted Potential Reserve Margin

. e REFERENCE CASE - Deliverable Reserve Margin
ggsaggsmme%]i\;)eelri:)hdrough the | _____ NERC Reference Reserve Margin Level

Table WECC US-3: Projected Planning Reserve Margins for Reference and Scenario Cases
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Reference Case Scenario Case
Existing- Existing-
Certain Certain
NERC Resources Adjusted Resources Adjusted
Reference | and Net Firm  Deliverable Prospective Potential and Net Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
17.9% Margin Margin Margin Margin Margin Margin Margin Margin
2010 25.1% 33.9% 33.9% 33.9% 25.1% 33.9% 33.9% 33.9%
2011 24.1% 39.0% 39.0% 39.1% 24.1% 39.0% 39.0% 39.1%
2012 22.6% 42.5% 42.5% 42.9% 22.6% 42.5% 42.5% 42.9%
2013 19.6% 41.7% 41.7% 42.6% 19.6% 41.7% 41.7% 42.6%
2014 18.1% 41.9% 41.9% 43.4% 34.0% 34.0% 35.4%
2015 39.6% 39.6% 41.3% 31.9% 31.9% 33.5%
2016 37.3% 37.3% 39.0% 29.5% 29.5% 31.1%
2017 34.9% 34.9% 36.6% 27.3% 27.3% 28.9%

Additional resources may not be needed to meet the peak demands in the Scenario Case forecast.
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Regional Scenario Assessment

AZ-NM-SNV

ACSl (R [Cni{o) S QL EVANNVERE Table AZ-NM-SNV-1: Supply Resource Projections

SNV-1) for the AZ-NM-SNV subregion Existing-

for 2010 through 2017 show Deliverable Certain

Resources increasing from 38,395 MW Resources Adjusted

to 46,225 MW during the Scenario and Net I':irm Deliverable Prospective  Potential

timeframe. Additionally, approximately Trar("‘:‘:\;;;ms Re(s‘h‘;‘\‘/\r/;es Re(sh‘/’ll\‘/\r;es Re(sh‘/’ll\‘/\rges

1,100 MW of A(.iIUSted Potential %5514 35,707 38,395 38,395 38,395

Resources may be available by 2017. 2011 36,341 39,376 39,376 39,520

i 2012 36,496 39,822 39,822 40,057

The Sce_narlo Case assumes a rapid 5.5 36,512 39,157 39,157 39,663

increase in demand for the 2014 summer 37,014 43,294 43,294 44,051

peak — see Figure AZ-NM-SNV-1. 2015 37,064 44,266 44,266 45,369
2016 37,117 45,216 45,216 46,336
2017 37,170 46,225 46,225 47,300

Figure AZ-NM-SNV-1: Demand & Capacity Projections

Comparison
55,000
2 45,000 e —
35,000 E—
25,000

2010 2011 2012 2013 2014 2015 2016 2017
== Deliverable Resources
=== REFERENCE CASE - Net Internal Demand

For 2014, peak demand projections in the Scenario Case represent approximately a 3,700 MW
increase, or 11.2 percent, over the Reference Case — see Table AZ-NM-SNV-2. For 2017, the
increase in the Scenario Case is slightly greater at 3,900 MW, or 11 percent.

Table AZ-NM-SNV-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point
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Annual Peak Net Internal Annual Peak Net Internal Change in Percent

Demand Reference Case Demand Scenario Case Annual Peak Net Change in
Year (2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 32,926 36,627 3,701 11.24%
2017 35,547 39,442 3,895 10.96%

For the 2010 to 2017 assessment period in the Reference Case, AZ-NM-SNV Reserve Margins
are projected to remain above the NERC Reference Margin Level — see Figure AZ-NM-SNV-2
and Table AZ-NM-SNV-3. In the Scenario Case, considering Deliverable Reserve Margin, the
need for more resources would advance at least three years to 2015. However, with the addition
of the Adjusted Potential Resources, AZ-NM-SNV will remain above the NERC Reference
Margin Level through 2017, though tight in the latter years of the assessment timeframe.
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Regional Scenario Assessment

Figure AZ-NM-SNV-2: Reserve Margin Projections
Comparison - 2014 Inflection Point
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SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

== «= SCENARIO CASE - Adjusted Potential Reserve Margin

e REFERENCE CASE - Deliverable Reserve Margin

----- NERC Reference Reserve Margin Level

-10.00%

Table AZ-NM-SNV-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain

Certain Resources
NERC Resources Adjusted and Net Adjusted
Reference | and Net Firm  Deliverable Prospective Potential Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve

17.8% Margin Margin Margin Margin Margin Margin Margin Margin

19.9% 18.2% 18.2% 20.3%
19.8%
19.8%
19.5%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table AZ-NM-SNV-4. In order to meet
the NERC Reference Margin Level in 2015, an additional 7 MW may be needed. By 2017, the
need for more resources intensifies, with 238 MW needed to meet the NERC Reference Margin
Level. However, with the addition of Adjusted Potential Resources, the NERC Reference Margin
Level would be met through 2017.

2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

Table AZ-NM-SNV-4: Planning Reserve Impacts

When Considering Deliverable Resources
Drops Below NERC Reference Reserve Margin Level in 2015

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

When Considering Prospective Resources
Drops Below NERC Reference Reserve Margin Level in 2015

238

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level in 2015 — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2017+

238

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

N/A

N/A
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Regional Scenario Assessment

CA-MX US

RESV (o] [Tl RN U T CRR OGRS V)@l Table CA-MX US-1: Supply Resource Projections

US-1) for the CA-MX US subregion for Existing-

2010 through 2017 show Deliverable Certain

Resources increasing from 72,514 MW Resources Adjusted
to 91,314 MW during the Scenario and Net Firm  Deliverable Prospective  Potential

timeframe. CA-MX US does not include Transactions  Resources  Resources  Resources

) : . . (MW) (MW) (MW) (MW)
Adjusted Potential Resources in their =/ 72,374 72,514 72,514 72,514

forecast, and therefore, there is no 2011

! ' . 72,821 79,593 79,593 79,593
impact on Adjusted Potential Resources. 591> 71,622 85,476 85,476 85,476

2013 71,622 89,293 89,293 89,293
The Scenario Case assumes a slight 2014 72,899 88,325 88,325 88,325
increase in demand for the 2014 summer 2015 72,849 89,289 89,289 89,289
peak — see Figure CA-MX US-1. 2016 72,771 90,322 90,322 90,322

2017 72,718 91,314 91,314 91,314

Figure CA-MX US-1: Demand & Capacity Projections

110,000 Comparison
2 90,000
) / ——
70,000
e
50,000
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== Deliverable Resources
=== REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

For 2014, peak demand projections in the Scenario Case represent approximately a 1,500 MW
increase, or 2.5 percent, over the Reference Case — see Table CA-MX-2. For 2017, the increase
in the Scenario Case remains flat at 1,500 MW, or 2.4 percent. %

Table CA-MX US-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Annual Percent
Demand Reference Case Demand Scenario Case Peak Net Internal Change in
(2009 Forecast) (2008 Forecast) Demand Scenario Case
2014 60,788 62,305 1,517 2.50%
2017 63,104 64,598 1,494 2.37%

For the 2010 to 2017 assessment period in the Reference Case, CA-MX US Reserve Margins are
projected to be above the NERC Reference Margin Level — see Figure CA-MX US-2 and Table
CA-MX-3. When considering Deliverable, Prospective, and Adjusted Potential Reserve Margins,
CA-MX US will remain above the NERC Reference Margin Level through the assessment
timeframe of 2017 in the Scenario Case.

22 The lesser percentage is due to the higher growth rate in the Scenario Case.
2010 Special Reliability Scenario Assessment:
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Regional Scenario Assessment

Figure CA-MX US-2: Reserve Margin Projections
Comparison - 2014 Inflection Point
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== = SCENARIO CASE - Adjusted Potential Reserve Margin
= REFERENCE CASE - Deliverable Reserve Margin
----- NERC Reference Reserve Margin Level

Table CA-MX US-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain
Certain Resources
NERC Resources Adjusted and Net Adjusted
Reference | and Net Firm  Deliverable Prospective Potential Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
22.3% Margin Margin Margin Margin Margin Margin Margin Margin
23.6% 23.8% 23.8% 23.8% 23.6% 23.8% 23.8%

23.9% 23.9%

Additional resources may not be needed to meet the peak demands in the Scenario Case forecast.
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Regional Scenario Assessment

For 2014/2015, peak demand projections in the Scenario Case represent approximately a 400
MW increase, or one percent, over the Reference Case — see Table NWPP-2. For 2017/2018,
the increase in the Scenario Case is slightly less, at 275 MW, or 0.6 percent.

Table NWPP-2: Demand Comparison Between Reference and Scenario Cases with a
2014/2015 Inflection Point

NWPP
Resource projections (Ta_ble Table NWPP-1: Supply Resource Projections
NWPP-1) for the NWPP subregion Existing-
for 2010/2011 through 2017/2018 Certain
show Deliverable Resources Resources Adjusted
increasing from 57,139 MW to and Net Firm  Deliverable Prospective  Potential
57,636 MW during the Scenario Transactions Resources Resources Resources
timeframe. Additionally, (L) i) i) (MW)
approximately 500 MW of 2010/2011 55,817 57,139 57,139 57,149
Adjusted Potential Resources may 2011/2012 56,119 57,529 57,529 57,543
) 2012/2013 55,417 57,056 57,056 57,071
be available by 2017/2018. 2013/2014 55,673 57,240 57,240 57,353 (?
_ 2014/2015 55,956 57,449 57,449 57,941 oQ
The Scenario Case assumes a |[2015/2016 56,325 57,546 57,546 58,061 —
slight increase in demand for the 2016/2017 56,600 57,687 57,687 58,196 o
2014/2015 winter — see Figure  2017/2018 56,577 57,636 57,636 58,148 -
NWPP-1. QL
wn
Figure NWPP-1: Demand & Capacity Projections Comparison 8
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Annual Peak Net Internal  Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014/2015 44,713 45,127 414 0.93%
2017/2018 46,582 46,858 276 0.59%

For the 2010/2011 to 2017/2018 assessment period in the Reference Case, NWPP Reserve
Margins are projected to be above the NERC Reference Margin Level — see Figure NWPP-2
and Table NWPP-3. When considering Deliverable, Prospective, and Adjusted Potential Reserve
Margins, NWPP will remain above the NERC Reference Margin Level through the assessment
timeframe of 2017/2018 in the Scenario Case.
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Figure NWPP-2: Reserve Margin Projections Comparison
- 2014/2015 Inflection Point
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Table NWPP-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain
Certain Resources
NERC Resources Adjusted and Net Adjusted
Reference | and Net Firm  Deliverable Prospective Potential Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
16.3% Margin Margin Margin Margin Margin Margin

Additional resources may not be needed to meet the peak demands in the Scenario Case forecast.
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Regional Scenario Assessment

RMPA

Resource projections (Table RMPA-1) for &g oI YN BT M TRt e e e

the RMPA subregion for 2010 through Existing-

2017  show  Deliverable  Resources Certain

increasing from 14,355 MW to 15,171 MW Resources Adjusted
during the Scenario timeframe. and Net Firm  Deliverable Prospective  Potential

Additionally, approximately 1'100 MW of Transactions Resources Resources Resources
Adjusted Potential Resources may be Ly ki ki Gk

_ 2010 12,871 14,355 14,355 14,355
available by 2017. 2011 13,244 14,548 14,548 14,548
2012 13,563 14,268 14,268 14,566
The Scenario Case assumes a rapid 2013 13,853 14,483 14,483 15,131
increase in demand for the 2014 summer 2014 13,372 15,708 15,708 16,707
peak — see Figure RMPA-1. 2015 13,372 15,437 15,437 16,443
2016 13,372 15,171 15,171 16,209
2017 13,372 15,171 15,171 16,205

Figure RMPA-1: Demand and Capacity Projections
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=== SCENARIO CASE - Net Internal Demand

For 2014, peak demand projections in the Scenario Case represent approximately a 1,800 MW
increase, or 15.4 percent, over the Reference Case — see Table RMPA-2. For 2017, the increase
in the Scenario Case is slightly greater at 2,200 MW, or 17.3 percent.

Table RMPA-2: Demand Comparison Between Reference and Scenario Cases with a 2014
Inflection Point
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Annual Peak Net Internal  Annual Peak Net Internal Change in Percent

Demand Reference Case Demand Scenario Case Annual Peak Net Change in
Year (2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 11,860 13,681 1,821 15.35%
2017 12,574 14,747 2,173 17.28%

For the 2010 to 2017 assessment period in the Reference Case, RMPA Reserve Margins are
projected to be under the NERC Reference Margin Level by 2015 if only Deliverable Resources
are added — see Figure RMPA-2 and Table RMPA-3. In the Scenario Case, considering the
Deliverable Reserve Margin, the need for more resources would advance at least one year to
2014. Even with the addition of the Adjusted Potential Resources, RMPA will fall below the
NERC Reference Margin Level in 2016, to 9.9 percent in 2017.
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Figure RMPA-2: Reserve Margin Projections Comparison
- 2014 Inflection Point
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Table RMPA-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain
Certain Resources
NERC Resources Adjusted and Net Adjusted
Reference | and Net Firm  Deliverable Prospective Potential Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
17.1% Margin Margin Margin Margin Margin Margin Margin Margin

| |
| |
| |
| |
| |

17.2% 17.2%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table RMPA-4. In order to meet the
NERC Reference Margin Level in 2014, an additional 312 MW may be needed. By 2017, the
need for more resources intensifies, with 2,098 MW needed to meet the NERC Reference
Margin Level. Even with the addition of Adjusted Potential Resources, the NERC Reference
Margin Level would not be met through 2017. An additional 1,063 MW of resources would be
needed in 2017 for the Scenario Case.
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Table RMPA-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 312
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve 5098
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 312
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve 5098

Margin Level at End of Analysis (2017) — MW
When Considering Adjusted Potential Resources
Drops Below NERC Reference Reserve Margin Level in 2016

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level in 2016 — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

641

1,063
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Regional Scenario Assessment

WECC CA (Canada)

Resource projections (QELICI Table WECC CA-1: Supply Resource Projections
WECC CA-1) for the WECC-
Canada subregion for 2010/2011 Existings
through 2017/2018 show GEREN
Deliverable Resources increasing
from 24,769 MW to 27,335 MW

Resources Adjusted
and Net Firm Deliverable Prospective  Potential
Transactions  Resources Resources Resources

during the Scenario timeframe. (MW) (MW) (MW) (MW)
Additionally, approximately 3,500  2010/2011 24,354 24,769 24,769 24,769
MW  of Adjusted Potential | 2011/2012 23,805 25,110 25,110 25,330
Resources may be available by 2012/2013 24,365 25,631 25,631 26,188
2017/2018.% 2013/2014 24,352 25,335 25,335 26,520

2014/2015 25,311 27,335 27,335 29,154
The Scenario Case assumes a rapid = 2015/2016 25,311 27,335 27,335 29,777
increase in demand for the 2016/2017 25,311 27,335 27,335 30,320

Figure WECC CA-1.

Figure WECC CA-1: Demand & Capacity Projections

Comparison
30,000
E , : ——
20,000

2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18

== Deliverable Resources
=== REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

For 2014/2015, peak demand projections in the Scenario Case represent approximately a 1,200
MW increase, or 5.1 percent, over the Reference Case — see Table WECC CA-2. For
2017/2018, the increase in the Scenario Case is slightly greater at 1,600 MW, or 6.6 percent.

Table WECC CA-2: Demand Comparison Between Reference and Scenario Cases with a 2014/2015
Inflection Point

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014/2015 23,948 25,173 1,225 5.12%
2017/2018 25,148 26,796 1,648 6.55%

2 Scenario Case resource data was provided by WECC. These resources do not equal those in the 2009 Long-Term Reliability
Assessment Reference Case. Increased transfers were assumed to be provided to the WECC CA subregion under the Scenario
Case. Therefore as demand increases in the Scenario Case, Reserve Margins increased as well, due to available resources
being acquired through a transfer from a neighboring system.
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Regional Scenario Assessment

For the 2010/2011 to 2017/2018 assessment period in the Reference Case, WECC CA Reserve
Margins are projected to be under the NERC Reference Margin Level by 2013/2014 if only
Deliverable Resources are added — see Figure WECC CA-2 and Table WECC CA-3. In the
Scenario Case, the Deliverable Reserve Margins, already below the NERC Reference Margin
Level, are further reduced, exacerbating potential reliability issues in 2014/2015. However, with
the addition of Adjusted Potential Resources, the NERC Reference Margin Level would be met
through 2017/2018.

Figure WECC CA-2: Reserve Margin Projections Comparison
-2014/2015 Inflection Point

20.00%
15.00% o — e — o
10.00% oo oot mmmmmmmmemccmeccccccemeeeee
5.00% R\“\
0.00% : : : \ \
5.00% —
toooy 2010711 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18
-15.00%

SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

== == SCENARIO CASE - Adjusted Potential Reserve Margin

== REFERENCE CASE - Deliverable Reserve Margin

----- NERC Reference Reserve Margin Level

Table WECC CA-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Reference Case Scenario Case
Existing-
Existing- Certain

Certain Resources
NERC Resources Adjusted and Net Adjusted
Reference | and Net Firm Deliverable Prospective  Potential Firm Deliverable  Prospective Potential
Margin Transactions Resources Resources Resources | Transactions Resources Resources Resources
Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve

11.5% Margin Margin Margin Margin Margin Margin Margin
13.4% 13.4% 11.5% 13.4%
13.0% 13.0% 13.0%
12.3% 12.3% 12.3%

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2013/2014 — see Table WECC CA-4. In order to
meet the NERC Reference Margin Level in 2014/2015, an additional 708 MW may be needed.
By 2017/2018, the need for more resources intensifies, with 2,516 MW needed to meet the
NERC Reference Margin Level. However, with the addition of Adjusted Potential Resources, the
NERC Reference Margin Level would be met through 2017/2018.
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Regional Scenario Assessment

Table WECC CA-4: Planning Reserve Impacts

When Considering Deliverable Resources
Drops Below NERC Reference Reserve Margin Level in 2014

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

When Considering Prospective Resources
Drops Below NERC Reference Reserve Margin Level in 2014

708

2,516

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2017+
Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve
Margin Level at End of Analysis (2017) — MW

708

2,516

N/A

N/A
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Regional Scenario Assessment

CA-MX MEX (México)

Resource projections (Table CA-MX [RE e BV @Y 3 & BRI A e T RN g e

MEX-1) for the CA-MX-México Existing-
subregion for 2010 through 2017 show Certain
Deliverable Resources increasing from Resources Adjusted
2,512 MW to 2,788 MW during the and Net Firm Deliverable Prospective  Potential

Additionally, Transactions  Resources  Resources  Resources

Scenario timeframe. (MW) (MW) (MW) (MW)

approximately 600 MW of Adjusted

) ! 2010 2,512 2,512 2,512 2,512
Potential Resources may be available by 5514 2287 2579 2579 2579
2017. 2012 2,287 2,646 2,646 2,959
) ) 2013 2,287 2,713 2,713 3,026

The Scenario Case assumes a rapid 5914 2,287 2,779 2,788 3,101
increase in demand for the 2014 summer ' 2015 2,287 2,788 2,788 3,101
peak — see Figure CA-MX MEX-1. 2016 2,287 2,788 2,788 3,381
2017 2,287 2,788 2,788 3,381

Figure CA-MX MEX-1: Demand & Capacity Projections
Comparison

—

4,000

MW

2,000

2010 2011 2012 2013 2014 2015 2016 2017

== Deliverable Resources
== REFERENCE CASE - Net Internal Demand
=== SCENARIO CASE - Net Internal Demand

For 2014, peak demand projections in the Scenario Case represent approximately a 684 MW
increase, or 28.5 percent, over the Reference Case — see Table CA-MX MEX-2. For 2017, the
increase in the Scenario Case is greater, at 1,000 MW, or 39 percent.

Table CA-MX MEX-2: Demand Comparison Between Reference and Scenario Cases with a
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2014 Inflection Point F_ﬂ)
O

Annual Peak Net Internal Annual Peak Net Internal Change in Percent
Demand Reference Case Demand Scenario Case Annual Peak Net Change in
(2009 Forecast) (2008 Forecast) Internal Demand  Scenario Case
2014 2,402 3,086 684 28.48%
2017 2,586 3,598 1,012 39.13%

For the 2010 to 2017 assessment period in the Reference Case, WECC CA Reserve Margins are
projected to be under the NERC Reference Margin Level by 2013 if only Deliverable Resources
are added — see Figure CA-MX MEX-2 and Table CA-MX MEX-3. In the Scenario Case, the
Deliverable Reserve Margins, already below the NERC Reference Margin Level, are further
reduced, exacerbating potential reliability issues in 2014 to below zero values. Even with the
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Regional Scenario Assessment

addition of the Adjusted Potential Resources, CA-MX MEX will fall significantly below the
NERC Reference Margin Level in 2014, to minus six percent in 2017.

Figure CA-MX MEX-2: Reserve Margin Projections
Comparison —2014 Inflection Point
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SCENARIO CASE - Existing-Certain & Net Firm Transactions Reserve Margin
SCENARIO CASE - Deliverable Reserve Margin

== == SCENARIO CASE - Adjusted Potential Reserve Margin

e REFERENCE CASE - Deliverable Reserve Margin

----- NERC Reference Reserve Margin Level

Table CA-MX MEX-3: Projected Planning Reserve Margins for Reference and Scenario Cases

Existing-
Certain

Reference Case

Scenario Case
Existing-
Certain
Resources

Adjusted and Net
Potential Firm
Resources | Transactions

Adjusted
Potential
Resources

NERC Resources
Reference | and Net Firm  Deliverable Prospective
Margin Transactions Resources Resources

Deliverable  Prospective
Resources Resources

Level Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
15.6% Margin Margin Margin Margin Margin Margin Margin Margin

Additional resources may be needed to meet the peak demands in the Scenario Case forecast,
when considering Deliverable Resources, in 2014 — see Table CA-MX MEX-4. In order to meet
the NERC Reference Margin Level in 2014, an additional 788 MW may be needed. By 2017, the
need for more resources intensifies, with 1,371 MW needed to meet the NERC Reference
Margin Level. Even with the addition of Adjusted Potential Resources, the NERC Reference
Margin Level would not be met through 2017. An additional 778 MW of resources would be
needed in 2017 for the Scenario Case.
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Regional Scenario Assessment

Table CA-MX MEX-4: Planning Reserve Impacts

When Considering Deliverable Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 788
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve 1371
Margin Level at End of Analysis (2017) — MW !
When Considering Prospective Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 779
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve 1371
Margin Level at End of Analysis (2017) — MW !
When Considering Adjusted Potential Resources

Drops Below NERC Reference Reserve Margin Level in 2014
Additional Capacity Needed to Meet NERC Reference Reserve 466
Margin Level at Inflection Point (2014) — MW

Additional Capacity Needed to Meet NERC Reference Reserve 778
Margin Level at End of Analysis (2017) — MW
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Terms Used in this Report

Terms Used in This Report

Planning Reserve Margin Categories:

Figure Margins 1: Example — Margins Chart, including Definitions

Total Potential Resources
Existing-Certain, Existing-Other,
/ Future-Planned, Future-Other,
o — Conceptual Resources,
—
P “~  NetFirm, Expected, and Provisional
i ) \Iransactlons
 Adjusted Potential Resources
Existing-Certain, Existing-Other, = ~_
7 Future-Planned, Adjusted Future-Other, ~
/ Adjusted Conceptual Resources, =~ -
Net Firm, Expected, and Provisional Transactions

Prospective Resources
Existing-Certain, Existing-Other,
/ / Future-Planned, Adjusted Future-Other,

Net Firm and Expected Transactions

/.
. / Deliverable Resources\

/ Existing-Certain Resources, \
Future-Planned Resources,
/ Net Firm and Expected Transactions

\ NERC Reference Margin Level —

Existing-Certain Resources and Net Firm Transacti'> \

Year 1' Year2' Year3' Year4' Year 5 ' Year 6 ' Year 7 ' Year 8 ' Year 9 'Year 10'

Adjusted Potential Capacity Resources — The sum of Deliverable Capacity Resources,
Existing Other Resources, Future Other Resources (reduced by a confidence factor), Adjusted
Potential Resources (reduced by a confidence factor), and net provisional transactions minus all
derates. (MW)

Adjusted Potential Reserve Margin (%) — The sum of Deliverable Capacity Resources,
Existing Other Resources, Future Other Resources (reduced by a confidence factor), Adjusted
Potential Resources (reduced by a confidence factor), and net provisional transactions, minus all
derates and Net Internal Demand, shown as a percentage of Net Internal Demand.
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Capacity Categories — See Existing Generation Resources, Future Generation Resources,
and Conceptual Generation Resources.

Conceptual Generation Resources — This category includes generation resources that are not
included in Existing Generation Resources or Future Generation Resources, but have been
identified and/or announced on a resource planning basis through one or more of the following
sources:
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Corporate announcement

Entered into, or in the early stages of, an approval process

In a generator interconnection (or other) queue for study

“Place-holder” generation for use in modeling, such as generator modeling needed to
support NERC Standard TPL analysis, as well as integrated resource planning resource
studies.

Resources included in this category may be adjusted using a confidence factor (%) to reflect
uncertainties associated with siting, project development, or queue position.

pPONMPE

Deliverable Reserve Margin (%) — Deliverable Capacity Resources, minus Net Internal
Demand, shown as a percentage of Net Internal Demand.

Demand — See Net Internal Demand, Total Internal Demand

Existing, Certain (Existing Generation Resources) — EXxisting generation resources available to
operate and deliver power within or into the Region during the period of analysis in the
assessment. Resources included in this category may be reported as a portion of the full
capability of the resource, plant, or unit. This category includes, but is not limited to, the
following:

1. Contracted (or firm) or other similar resource confirmed able to serve load during the
period of analysis in the assessment

2. Where organized markets exist, designated market resource®® that is eligible to bid into
a market or has been designated as a firm network resource

3. Network Resource,®® as that term is used for FERC pro forma or other regulatory
approved tariffs

4. Energy-only resource® confirmed able to serve load during the period of analysis in the

assessment and will not be curtailed®’

Capacity resources that cannot be sold elsewhere

Other resources not included in the above categories that have been confirmed able to

serve load and not to be curtailed® during the period of analysis in the assessment

SRl

Existing, Certain, and Net Firm Transactions — EXxisting, Certain capacity resources, plus
Firm Imports, minus Firm Exports. (MW)

Existing, Certain, and Net Firm Transactions (%) (Margin Category) — Existing, Certain and
Net Firm Transactions, minus Net Internal Demand, shown as a percentage of Net Internal
Demand.

Existing, Inoperable (Existing Generation Resources) — This category contains the existing
portion of generation resources that are out-of-service and cannot be brought back into service to
serve load during the period of analysis in the assessment. However, this category can include
inoperable resources that could return to service at some point in the future. This value may vary

24 Curtailable demand or load that is designated as a network resource or bid into a market is not included in this
category, but rather must be subtracted from the appropriate category in the demand section.

% Curtailable demand or load that is designated as a network resource or bid into a market is not included in this
category, but rather must be subtracted from the appropriate category in the demand section.

2% Energy Only Resources are generally generating resources that are designated as energy-only resources or have elected to be
classified as energy-only resources and may include generating capacity that can be delivered within the area but may be
recallable to another area (Source: 2008 EIA 411 document OMB No. 1905-0129). Note: Other than wind and solar energy,
WECC does not have energy-only resources that are counted towards capacity.

2 Energy only resources with transmission service constraints are to be considered in category Existing, Other.

2 Energy only resources with transmission service constraints are to be considered in category Existing, Other.
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Terms Used in this Report

for future seasons and can be reported as zero. This includes all existing generation not included
in categories Existing, Certain or Existing, Other, but is not limited to, the following:
1. Mothballed generation (that cannot be returned to service for the period of the
assessment)
2. Other existing but out-of-service generation (that cannot be returned to service for the
period of the assessment)
Note: This category does not include behind-the-meter generation or non-connected emergency
generators that normally do not run. This category also does not include partially dismantled
units that are not forecasted to return to service.

Existing, Other (Existing Generation Resources) — EXisting generation resources that may be
available to operate and deliver power within or into the Region during the period of analysis in
the assessment, but may be curtailed or interrupted at any time for various reasons. This category
also includes portions of intermittent generation not included in Existing, Certain. This category
includes, but is not limited to the following:
1. A resource with non-firm or other similar transmission arrangements
2. Energy-only resources that have been confirmed able to serve load for any reason
during the period of analysis in the assessment, but may be curtailed for any reason
3. Mothballed generation (that may be returned to service for the period of the
assessment)
4. Portions of variable generation not counted in the Existing, Certain category (e.g.,
wind, solar, etc. that may not be available or derated during the assessment period)
5. Hydro generation not counted as Existing, Certain or derated
6. Generation resources constrained for other reasons

Expected (Transaction Category) — A category of Purchases/Imports and Sales/Exports
contract. The following considerations apply:
1. “Expected” implies that a contract has not been executed, but is in negotiation,
projected or other. These Purchases or Sales are expected to be firm.
2. “Expected” Purchases and Sales should be considered in the reliability assessments.

Firm (Transaction Category) — A category of Purchases/Imports and Sales/Exports contract.
The following considerations apply:

1. “Firm” implies a contract has been signed and may be recallable.

2. “Firm” Purchases and Sales should be reported in the reliability assessments. The
purchasing entity should count such capacity in margin calculations. Care should be
taken by both entities to appropriately report the generating capacity that is subject to
such Firm contract.

Future Generation Resources (See also Future, Planned and Future, Other) — This category
includes generation resources the reporting entity has a reasonable expectation of coming online
during the period of the assessment. As such, to qualify in either of the Future categories, the
resource must have achieved one or more of the following milestones:

1. Construction has started.

2. Regulatory permits being approved include any one of the following:
a. Site permit
b. Construction permit
c. Environmental permit
Regulatory approval has been received to be in the rate base
Approved power purchase agreement

sw
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5. Approved and/or designated as a resource by a market operator

Future, Other (Future Generation Resources) — This category includes future generating
resources that do not qualify in Future, Planned and are not included in the Conceptual category.
This category includes, but is not limited to, generation resources during the period of analysis in
the assessment that are, or may be, any of the following: (Note: Resources included in this
category may be adjusted using a confidence factor to reflect uncertainties associated with siting,
project development, or queue position.)
1. Curtailed or interrupted at any time for any reason
2. Energy-only resources that may not be able to serve load during the period of analysis
in the assessment
3. Variable generation not counted in the Future, Planned category, may not be available,
or is derated during the assessment period
4. Hydro generation not counted in category Future, Planned or derated

Future, Planned (Future Generation Resources) — Generation resources anticipated to be
available to operate and deliver power within or into the Region during the period of analysis in
the assessment. This category includes, but is not limited to, the following:
1. A contracted (or firm) or other similar resource
2. Where organized markets exist, a designated market resource® that is eligible to bid
into a market or has been designated as a firm network resource
3. A Network Resource,® as that term is used for FERC pro forma or other regulatory
approved tariffs
4. Energy-only resources confirmed able to serve load during the period of analysis in the
assessment and will not be curtailed®
5. Where applicable, included in an integrated resource plan under a regulatory
environment that mandates resource adequacy requirements and the obligation to serve

NERC Reference (Reserve) Margin Level (%) — Either the Target Reserve Margin provided
by the Region/subregion or NERC assigned based on capacity mix (i.e., thermal/hydro). Each
Region/subregion may have its own specific margin level based on load, generation, and
transmission characteristics as well as regulatory requirements. If provided in the data submittals,
the Regional/subregional Target Reserve Margin level is adopted as the NERC Reference
Reserve Margin Level. If not, NERC assigned a 15 percent Reserve Margin for predominately
thermal systems, and ten percent for predominately hydro systems.

Net Internal Demand: Equals the Total Internal Demand reduced by the total Dispatchable,
Controllable, Capacity Demand Response equaling the sum of Direct Control Load
Management, Contractually Interruptible (Curtailable), Critical Peak Pricing (CPP) with Control,
and Load as a Capacity Resource.

On-Peak (Capacity) — The amount of capacity that is expected to be available on seasonal
peak.

Planning Reserve Margin (%) — See Deliverable Capacity Reserve Margin (%) and
Prospective Capacity Reserve Margin (%). Roughly, Capacity minus Demand, divided by

% Curtailable demand or load that is designated as a network resource or bid into a market is not included in this
category, but rather must be subtracted from the appropriate category in the demand section.

% Curtailable demand or load that is designated as a network resource or bid into a market is not included in this
category, but rather must be subtracted from the appropriate category in the demand section.

8 Energy only resources with transmission service constraints are to be considered in the category Future, Other.
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Terms Used in this Report

Demand or (Capacity-Demand)/Demand. Replaced Capacity Margin(s) (%) for NERC
Assessments in 2009.

Potential Capacity Resources — The sum of Deliverable Capacity Resources, Existing Other
Resources, Future Other Resources, Adjusted Potential Resources, and net provisional
transactions, minus all derates. (MW)

Potential Reserve Margin (%) — The sum of Deliverable Capacity Resources, Existing Other
Resources, Future, Other Resources, Adjusted Potential Resources, and net provisional
transactions, minus all derates and Net Internal Demand shown, as a percentage of Net Internal
Demand.

Prospective Capacity Reserve Margin (%) — Prospective Capacity Resources, minus Net
Internal Demand, shown as a percentage of Net Internal Demand.

Prospective Capacity Resources — Deliverable Capacity Resources plus Existing, Other
capacity resources, minus all Existing, Other deratings (Includes derates from variable resources,
energy only resources, scheduled outages for maintenance, and transmission-limited resources),
plus Future, Other capacity resources (adjusted by a confidence factor), minus all Future, Other
deratings. (MW).

Provisional (Transaction Category) — A category of Purchases/Imports and Sales/Exports
contract including transactions that are under study, but where negotiations have not begun.
These Purchases and Sales are expected to be provisionally firm. Note: Provisional Purchases
and Sales should be considered in the reliability assessments.

Purchases/Imports Contracts — See Transaction Categories
Reference Reserve Margin Level — See NERC Reference Reserve Margin Level

Regulation (Controllable Ancillary Demand Response) — Demand-side resources responsive to
Automatic Generation Control (AGC) to provide normal regulating margin.

Total Internal Demand — The sum of the metered (net) outputs of all generators within the
system and the metered line flows into the system, less the metered line flows out of the system.
The demands for station service or auxiliary needs (such as fan motors, pump motors, and other
equipment essential to the operation of the generating units) are not included. Internal Demand
includes adjustments for indirect demand-side management programs such as conservation
programs, improvements in efficiency of electric energy use, all non-dispatchable demand
response programs (such as Time-of-Use, Critical Peak Pricing, Real Time Pricing and System
Peak Response Transmission Tariffs) and some dispatchable demand response (such as Demand
Bidding and Buy-Back). Adjustments for controllable demand response should not be
incorporated in this value.

Transaction Categories (See also Firm, Non-Firm, Expected, and Provisional) — Contracts for
Capacity are defined as an agreement between two or more parties for the Purchase and Sale of
generating capacity. Purchase contracts refer to imported capacity that is transmitted from an
outside Region or subregion to the reporting Region or subregion. Sales contracts refer to
exported capacity that is transmitted from the reporting Region or subregion to an outside Region
or subregion. For example, if a resource subject to a contract is located in one Region and sold to
another Region, the Region in which the resource is located reports the capacity of the resource
and reports the sale of such capacity that is being sold to the outside Region. The purchasing
Region reports such capacity as a purchase, but does not report the capacity of such resource.
Transmission must be available for all reported Purchases and Sales.
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Terms Used in this Report

Further Reading

2008 Long-Term Reliability Assessment — Updated March 26, 2009
http://www.nerc.com/files/LTRA2008v1 2.pdf

2009 Long-Term Reliability Assessment — Updated December 15, 2009
http://www.nerc.com/files/2009 LTRA.pdf

Electricity Supply and Demand Database — Updated November 15, 2009
http://www.nerc.com/page.php?cid=4/38

Glossary of Terms Used in Reliability Standards — Updated April 20, 2009
www.nerc.com/files/Glossary 2009April20.pdf

Instructions for NERC Long-Term Reliability Assessment — Data Reporting Form ERO-
2009LTRA, November 26, 2008

Reliability Assessments Guidebook, Version 1.2, March 18, 2008,
http://www.nerc.com/docs/pc/ragtf/Reliability Assessment %20Guidebook%20v1.2%20031909

-pdf

Reliability Standards for the Bulk Electric Systems in North America — Updated May 20,
2009, http://www.nerc.com/files/Reliability Standards Complete Set 2009May20.pdf
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Reliability Assessment Subcommittee Roster

Reliability Assessment Subcommittee Roster

Chair Mark J. Kuras PJM Interconnection, L.L.C. 610-666-8924
Senior Engineer 955 Jefferson Ave 610-666-4779 Fx
Valley Forge Corporate Center
Norristown, Pennsylvania
19403

Regional Entity Representatives — Members of the Electric Reliability Organization:
Reliability Assessment and Performance Analysis Group (ERO-RAPA Group)

Reliability Assessment Subcommittee Roster
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Dan M. Woodfin
Director, System Planning

Hoa V. Nguyen
Resource Planning
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Peter Wong
Manager, Resource
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Managing Director -
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Planning
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Manager of Transmission
Planning

K. R. Chakravarthi
Manager, Interconnection
and Special Studies
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Regulatory Compliance
Officer

Jesse Moser
Manager, Regulatory
Studies

John Lawhorn, P.E.
Director, Regulatory and
Economic Standards
Transmission Asset
Management

Dan Rochester, P. Eng.
Manager, Reliability
Standards and Assessments
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Electric Reliability Council of
Texas, Inc.

2705 West Lake Dr.

Taylor, Texas 76574

Montana-Dakota Ultilities Co.
400 North 4th Street
Bismarck, North Dakota 58501

ISO New England, Inc.

One Sullivan Road

Holyoke, Massachusetts 01040-
2841

American Electric Power
700 Morrison Road
Gahanna, Ohio 43230-8250

Public Service Electric and Gas
Co.

80 Park PlazaT-14A

Newark, New Jersey 07102

South Carolina Electric & Gas
Co.

220 Operations Way

MC J37

Cayce, South Carolina 29033

Southern Company Services, Inc.
Southern Company Services,
Birmingham, Alabama 35203

Sacramento Municipal Utility
District

6002 S Street

b303

Sacramento, California 95852

Midwest ISO, Inc.
P.O. Box 4202
Carmel, Indiana 46082-4202

Midwest ISO, Inc.
1125 Energy Park Drive
St. Paul, Minnesota 55108

Independent Electricity System
Operator

Station A, Box 4474

Toronto, Ontario M5W 4E5
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512-248-3115
512-248-4235 Fx
dwoodfin@TRE.com

701-222-7656
701-222-7872 Fx
hoa.nguyen@mdu.com

413-535-4172
413-540-4203 Fx
pwong@iso-ne.com

614-552-1600
614-552-1602 Fx
bmpasternack@aep.com

973-430-6731
973-622-1986 Fx
Esam.Khadr@pseg.com

803-217-2030
803-933-7264 Fx
cyoung@scana.com

205-257-6125
205-257-1040 Fx
krchakra@southernco.com

916-732-5357
916-732-7527 Fx
jleighk@smud.org

612-718-6117
jmoser@midwestiso.org

651-632-8479
651-632-8417 Fx
jlawhorn@midwestiso.org

905-855-6363
905-403-6932 Fx
dan.rochester@ieso.ca
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Chair
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MRO
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RFC
Alternate

SPP
Alternate
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Liaison
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Observer
DOE
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Keith N. Collins
Manager, Electric Analysis
Group

Sedina Eric
Electrical Engineer

Bob Mariotti
Supervisor — Short Term
Forecasting

John Odom, Jr.
Vice President of Planning
and Operations

Salva R. Andiappan
Manager — Reliability
Assessment and
Performance Analysis

Paul Kure
Senior Consultant,
Resources

Alan C Wahlstrom
Lead Engineer,
Compliance

Bradley M. Nickell
Renewable Integration and
Planning Director

Jerry Rust
President

James Useldinger
Manager, T&D System
Operations

Patricia Hoffman
Acting Director Research
and Development

Federal Energy Regulatory
Commission

888 First Street, NE
Washington, D.C. 20426

Federal Energy Regulatory
Commission

888 First Street, NE, 92-77
Washington, D.C. 20426

DTE Energy

2000 Second Avenue
787WCB

Detroit, Michigan 48226-1279

Florida Reliability Coordinating
Council

1408 N. Westshore Blvd., Suite
1002

Tampa, Florida 33607-4512

Midwest Reliability Organization
2774 Cleveland Avenue N.
Roseville, Minnesota 55113

ReliabilityFirst Corporation
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Suite 300
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Suite 103
Littlerock, Arkansas 72223

Western Electricity Coordinating
Council

155 North 400 West, Suite 200
Salt Lake City, Utah 84103

Northwest Power Pool
Corporation

7505 NE Ambassador Place, St R
Portland, Oregon 97035

Kansas City Power & Light Co.
PO Box 418679
Kansas City, Missouri 64141

Department of Energy
1000 Independence Avenue
SW 6e-069

Washington, D.C. 20045

202-502-6383
202-219-6449 Fx
keith.collins@ferc.gov

202-502-6441
202-219-1274 Fx
sedina.eric@ferc.gov

313-235-6057
313-235-9583 Fx
mariottir@dteenergy.com

813-207-7985
813-289-5646 Fx

jodom@frcc.com

651-855-1719
651-855-1712 Fx

sr.andiappan@midwestreliability.org

330-247-3057
330-456-3648 Fx
paul.kure@rfirst.org

501-688-1624
501-664-6923 Fx
awahlstrom@spp.org

801-455-7946
720-635-3817
bnickell@wecc.biz
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jerry@nwpp.or
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816-654-1189 Fx
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patricia.hoffman@hg.doe.gov
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Engineer
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Director, Environmental
Policy
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Engineer
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U.S. Department of Energy
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Pittsburgh, Pennsylvania 15236

U.S. Department of Energy
626 Cochrans Mill Road
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Pittsburgh, Pennsylvania 15236

Department of Energy

626 Cochrans Mill Road
MS922-342C

P.O. Box 10940

Pittsburgh, Pennsylvania 15236

Edison Electric Institute
701 Pennsylvania Avenue, NW
Washington, D.C. 20004

Midwest 1SO, Inc.
Carmel Office

PO Box 4202

Carmel, Indiana 46082
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North American Electric Reliability Corporation
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N E R C 116-390 Village Boulevard
_ Princeton, New Jersey 08540
609-452-8060

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION  009-452-9550 Fax

Mark G. Lauby Director of Reliability mark.lauby@nerc.net
Assessment and
Performance Analysis

John Moura Technical Analyst, john.moura@nerc.net
Reliability Assessment
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Endnotes

Note 1: Existing, Certain resources and Net Firm Transactions are reported to be deliverable by the Regions.

Note 2: The WECC-US peak demands or resources do not necessarily equal the sums of the non-coincident WECC-
US subregional peak demands or resources because of subregional monthly peak demand diversity. Similarly, the
Western Interconnection peak demands or resources do not necessarily equal the sums of the non-coincident
WECC-U.S., Canada, and México peak demands or resources. In addition, the subregional resource numbers
include use of seasonal demand diversity between the winter-peaking northwest and the summer-peaking portions of
the Western Interconnection.

Note 3: The Demand-Side Management resources are not necessarily sharable between the WECC subregions and
are not necessarily sharable within subregions.

Note 4: WECC CA-MX represents only the northern portion of the Baja California Norte, México, electric system
that is interconnected with the United States.

Note 5: MISO and PJM information do not sum to the RFC total, as approximately 100 MW of Ohio Valley Electric
Corporation (OVEC)* peak demand is also included in RFC. OVEC is not affiliated with either PJIM or MISO;
however, OVEC’s Reliability Coordinator services are performed by PJM. RFC information is only for the demand
and capacity within its Region. Additionally, the RFC Region and the MISO and PJM subregion demand values are
coincident.

Note 6: These demand and supply forecasts were reported on September 30, 2009.

Note 7: Each Region/subregion may have its own specific Reserve Margin level based on load, generation, and
transmission characteristics as well as regulatory requirements. If provided in the data submittals, the
Regional/subregional Target Reserve Margin level is adopted as the NERC Reference Reserve Margin Level. If not,
NERC assigned a 15 percent Reserve Margin for predominately thermal systems and a 10 percent Reserve Margin
for predominately hydro systems.

Note 8: Based on Midwest 1SO tariff requirements, individual LSE reserve levels in the SERC Gateway subregion
are 12.7 percent. Accordingly, the NERC Reference Margin Reserve Level for SERC Gateway subregion is 12.7
percent.®

Note 9: Where winter-peaking Regions or subregions are assessed, an identified year indicates the start of the winter
season. For example, where the year 2012 is identified in the assessment, this represents the 2012/2013 winter
season.

Note 10: For the NPCC-Canada subregion (Maritimes, Ontario, and Québec), NPCC-Canada values represent the
winter seasonal peak demands. However, Ontario is a summer-peaking subregion. Therefore, values for the
individual NPCC subregions cannot be summed to the Regional value.

The same is true for the WECC-US subregion. WECC-US values represent the summer seasonal peak demands.
However, NWPP-US is a winter-peaking subregion. Therefore, values for the individual WECC subregions cannot
be summed to the Regional value.

Note 11: RFC-MISO is not an official subregion of RFC, but a non-operational boundary used to assess the
reliability within a Regional Entity footprint. The RFC-MISO area does not operate nor plan and use reserves based
upon this boundary, but rather the entire Midwest ISO footprint. The RFC-MISO area is only a portion of the entire
Midwest ISO, so it must be noted that this area does not indicate the resource adequacy of the Midwest 1SO.

2 OVEC is a generation and transmission utility located in Indiana, Kentucky, and Ohio.
3 For more information, see the Midwest 1SO 2009—2010 LOLE Study Report at
http://www.midwestmarket.org/publish/Document/62c6cd_120e7409639 -7f2a0a48324a
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