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REGIONAL MARKET DEFINITION AND OVERVIEW

SPP OVERVIEW

The Southwest Power Pool (“SPP”) is a founding member of the North American Electric
Reliability Council (“NERC”). NERC develops and maintains reliability standards, which apply to
bulk power system owners, operators and users. SPP became a NERC Regional Entity (“RE”")
in 2007 and has the responsibility to enforce reliability standards for users, owners and
operators of the bulk power system in the SPP RE footprint. The SPP RE is bordered by four
NERC REs which include the SERC Reliability Corporation (“SERC”), the Midwest Reliability
Organization (“MRO”), the Western Electric Coordinating Council (“WECC”), and the Texas
Regional Entity (“TRE”). The SPP RE footprint includes all or part of Arkansas, Kansas,
Louisiana, Missouri, Mississippi, Nebraska, New Mexico, Oklahoma and Texas, as outlined in
Exhibit 1.

Exhibit 1: Southwest Power Pool Footprint

Regional Transmission
Organization

Independent Coordinator
| D of Transmission I

Source: www.spp.org

All Registered Entities of SPP must comply with the Federal Energy Regulatory Commission
(“FERC")-approved NERC and SPP Regional Standards. Regional Entities include SPP
Members, as well as users, owners and operators of the Bulk Electric System in the SPP
Region.

The SPP was approved by the FERC in 2004 as a Regional Transmission Organization (“RTO”)
in order to ensure reliable supplies of power, adequate transmission infrastructure and
competitive wholesale prices of electricity. The SPP RTO consists of 26 balancing authorities
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and manages transmission in eight states including Arkansas, Kansas, Louisiana, Missouri,
Nebraska, New Mexico, Oklahoma and Texas. There are 53 members included in these eight
states as well as Mississippi, highlighted in Exhibit 1, which serve approximately 5 million
customers. Members consist of a mix of Investor Owned Utilities (“lOUs”), cooperatives,
municipalities, state agencies, independent transmission companies, independent power
producers, and marketers. In 2007, three members based in Nebraska joined SPP: Nebraska
Public Power District (“NPPD”), the Omaha Public Power District (“OPPD"), and Lincoln Electric
System (“LES”). NPPD and OPPD are state agencies, while LES is a Municipality.

Pace simulates the SPP market area as two distinct congestion zones based on the NERC sub-
regions of SPP North and SPP South. This does not include the Entergy regions in Arkansas,
Louisiana, Missouri and Mississippi that are part of the SPP RE footprint. These two regions,
outlined in Exhibit 2, are evaluated separately due to the presence of expected significant and
persistent transmission congestion and price divergence.

Exhibit 2: Pace SPP Modeling Regions

SPP North

SPP South

Source: Pace and Energy Velocity®

SPP Operational Overview

SPP launched the SPP Energy imbalance Service (“EIS”) in February of 2007. The EIS helps
manage the difference between the scheduled and actual delivery of energy to and from the
transmission system over any single hour. All Market Participants (“MPs") must purchase this
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service from SPP. A Market Participant (“MP”) is defined as any Transmission Customer that
has signed a service agreement under SPP’s Open Access Transmission Tariff (“OATT”) or that
has generation or load connected to SPP transmission facilities. The MP is responsible for
submitting resource plans, ancillary service capacity plans, offer curves, and is financially
responsible to SPP for settlements.

Currently, Locational Imbalance Prices (“LIP”) are calculated on a real time basis. This is done
every five minutes and then averaged to an hourly settlement price. Hourly prices are reflective
of the incremental cost of delivering energy to specific locations on the grid. The LIP is the price
to provide the least-cost incremental unit of energy at a specified location. SPP is also in the
process of developing a Day-Ahead Market and an Ancillary Services Market, which are
tentatively scheduled to begin in the second half of 2012.

TRANSMISSION INTERCHANGE

Pace develops its price forecasts based on regional designations that represent areas with
persistent and significant transmission congestion, which are the cause of long-term price
divergence. For purposes of simulating the market area, Pace models two distinct pricing zones
in SPP: SPP North and SPP South. Pace also simulates the interconnection of additional
congestion zones to SPP. Exhibit 3 provides a representation of Pace’s modeling regions for
the Mid Continent and the inter-regional transfer capability between SPP and the neighboring
states/regions.
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Exhibit 3: Inter-Regional Transfer Capability

Source: Pace and Energ_y Velocity®

Significant build out of wind in the Region is expected to lead to regional transmission
expansion over the next several years. Pace has reviewed all proposed transmission projects
in the region, including the SPP Extra High Voltage (“EVH") Overlay Plan which would transfer
up to 20 GW of wind generation to eastern SPP. Based on this analysis, and Pace’s
expectations for wind expansion throughout SPP, the following transmission upgrades are
included in Pace’s Reference Case:

¢ SPP to Gateway: 1,500 MW in 2017
e SPP to Entergy: 1,500 MW in 2020
¢ SPP to Gateway 1,500 MW in 2025
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REGIONAL DEMAND

Electricity prices in a given market are highly dependent on electricity demand. Pace developed
an independent energy and peak demand forecast for each of its model regions, including the
SPP zones. This section presents Pace's forecasting methodology as well as the projected
national and SPP demand forecasts.

SPP REGIONAL DEMAND PROFILE

The peak load of major utilities in SPP is shown in Exhibit 4. Oklahoma Gas & Electric had the
highest peak load in 2008 at 6,590 MW followed by Southwester Public Service Co. at 5,502
MW. Both utilities serve regions in SPP South. These two make up approximately 43% of the
peak load in SPP.

Exhibit 4: Major Utilities’ Peak Load in 2008 (MW)
o Peak Load NERC Sub
Utility MW) Region

Oklahoma Gas & Electric Co 6,590 SPP South
Southwestern Public Service Co 5,502 SPP South
Kansas City Power & Light Co 3,580 SPP North
Waestar Energy 2,868 SPP North

CLECO Power 2,839 SPP South

Kansas Gas & Electric Co 2,628 SPP North
KCP&L Greater Missouri Operations Co 2,219 SPP North
Empire District Electric Co 1,152 SPP North
Midwest Energy 362 SPP North

Golden Spread Electric Coop 220 SPP South

Source: Pace and Energy Velocity®

PACE’'S INDEPENDENT LOAD FORECASTING METHODOLOGY

Pace’s independent demand forecast was developed according to the methodology illustrated in
Exhibit 5. As shown, the foundation of Pace’s load forecasting methodology is an econometric
approach. This methodology has two primary components. The first is the use of econometric
models to forecast annual peak demand and energy levels based on changes in GDP. The
second component of the methodology is the translation of historical hourly demand levels and
forecasted peak demands to create predicted hourly load for each forecast year.

To generate this demand forecast, Pace:

o Established the historical relationship between net energy for load and GDP. Pace used
the best-fitting econometric relationship between these two variables in order to project a
national load over the Study Period. Pace’s regression analysis indicated a strong
correlation between electricity demand and GDP. Specifically, the analysis produced an
adjusted R2, or “it”, of 0.997.
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e Forecasted demand based on the historical trends of GDP and energy consumption and
projected GDP growth.

e Calculated regional load growth based on historic growth patterns in all modeled
regions.

o Defined bounds around resulting regional growth rates based on regional characteristics
and known drivers of historic energy demand trends.

e Calculated seasonal energy and summer/winter peaks according to historical usage
patterns and load factors.

Exhibit 5: Pace Load Forecasting Methodology

Efficiency
Standards

Regional
’ PUP Forecosy Seasonalities Hourly Load
: Profiles

Historic GDP

Polynomial
Regression
Analysis

L 2 Peak and Energy Hourly Load

Forecast Forecast

Historic
Energy
Consumption

Source: Pace

Pace’s near term load forecast is greatly impacted by the current economic recession. Pace
used an independent GDP forecast (Moody’s) and the best-fitting econometric relationship
between GDP and electricity consumption to project national load over the Study Period. Based
on Moody's GDP forecast, the economic recession is not expected to last beyond 2009. By
2011 GDP growth is expected to be well above 3.5 percent and remain high until 2014. Long-
term GDP growth is assumed around 2.5 percent.

Pace reviews existing state-level efficiency mandates, historic penetration levels for Demand
Response (“DR”) programs in all modeled regions, as well as the potential for federal programs
when assessing future demand growth trends. For the Reference Case assumptions, limited
additional efficiency improvements in the form of mandated state or federal programs are
assumed as part of the demand forecast. The uncertainty surrounding the penetration level of
these programs, however, is fully captured in the stochastic bands constructed around the
Reference Case assumptions for regional energy and peak demand. Details on this
methodology are provided later in this section.
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Demand Forecast Results

As mentioned above, Pace’s load forecast methodology explicitly captures historical trends in
the energy intensity of the economy. Historically, electricity consumption has grown at a lower
rate than GDP. Pace’s forecast assumes that the rate of electricity consumption will continue to
grow at a much lower rate than the GDP.

Based on Pace’s load forecast methodology and underlying GDP growth assumptions, Pace
forecasts SPP demand to grow at an average rate of 1.53 percent per year between 2009 and
2015. The forecasted demand is then expected to slow to 0.65 percent from 2015-2030. Over
the course of the forecasted Study Period, average load in SPP is expected to grow at a rate of
0.9 percent per year.

Pace projects an annual load factor based on historic trends and efficiency assumptions. These
load factors are applied to the average energy forecasts in order to derive a peak load forecast.
For SPP, peak load is projected to grow similarly to the average load under the Reference Case
assumptions.
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Exhibit 6: Energy Forecasts for SPP

SPP
Year Energy Peak
(GWh) (MW)
2004 180,396 36,719
2005 188,090 37,449
2006 189,105 39,280
2007* 218,405 44,792
2008 222,128 46,300
2009 219,508 45,878
2010 222,567 46,411
2011 227,142 47,473
2012 232,662 48,491
2013 235,998 49,320
2014 238,848 49,801
2015 240,476 50,254
2016 242,497 50,537
2017 244317 51,055
2018 246,428 51,378
2019 247,390 51,696
2020 248,921 51,875
2021 250,459 52,337
2022 252,580 52,659
2023 253,554 52,982
2024 255,111 53,160
2025 256,675 53,634
2026 258,837 53,959
2027 259,824 54,290
2028 261,408 54,470
2029 262,999 54,951
2030 265,203 55,283
Growth Rate (2004-2006) 2.39% 3.43%
Growth Rate (2007-2009) 1.70% 3.37%
Growth Rate (2009-2015) 1.53% 1.53%
Growth Rate (2015-2030) 0.65% 0.64%
Growth Rate (2009-2030) 0.90% 0.90%

Source: Pace
*Nebraska members join SPP in 2007

LOAD UNCERTAINTY AND RISK

Electricity demand is subject to several known and quantifiable risk factors and any forecasting
and planning processes should account for the those risks. Historically, those risks can be
separated into:

e Long-term risk factors, mainly the growth in the population and economic activity which
drive the acquisition and use of electricity using equipment, the amount of commercial
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and residential floor space and the general level and demand for electricity from
manufacturing and other industrial processes
e Short-term risk factors mainly driven by the weather.

The nature and magnitude of these risks can be analyzed and understood using historical data
to derive the relationship between various measures of economic activity, historical weather,
and observed energy sales and peak demand.

Going forward, the size and success of ongoing and expected future initiatives to reduce energy
demand by encouraging energy efficiency creates significant risk to power demand that cannot
necessarily be understood by analyzing historical data.

Pace’s methodology for the development of load stochastics incorporates specific analysis
aimed at capturing all quantifiable sources of load uncertainty, both from historic relationships
and from analysis on expected future trends. The first step focuses on establishing the historic
relationship between weather, economic drivers, and load. The second step is designed to
capture uncertainty around the trend of decline of the energy intensity of the economy, and the
level of penetration of efficiency and DR measures.

Exhibit 7 presents a schematic of process, and a detailed description follows.
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Exhibit 7: Demand Risk Modeling Overview
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Step 1: Establish Historic Relationship between Weather,
Economic Drivers, and Load

The relationship between energy sales (MWh), peak load (MW), and economic activity is well
understood and the parameters of those relationships can be estimated using historical data.
Exhibit 8 and Exhibit 9 below show scatter plots of monthly energy sales and monthly average
temperature and quarterly personal income for MWE's territory. As can be seen, the
relationships are strong (as measure by the R? statistic, but there is considerable unexplained
variation.

10
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Exhibit 8: Load vs. Temperature
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Exhibit 9: Energy Demand vs. Personal Income 1979-2009
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The first step in the process is to estimate a statistical relationship between historical energy
sales (or peak load) and the economic and weather variables that drive demand. Specifically,
for MWE’s load we have estimated an equation of the form:

1
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Where

The estimated regression parameters are shown in Exhibit 10.

Exhibit 10: Regression Equation-Peak Load and Energy Sales
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Source: Pace

With MWE’s load forecast as a guide, the results of the regression equation were used to
simulate future electricity sales and peak demand across multiple scenarios using simulated
temperature, personal income, residential meters, and commercial employment. Simulated
series for personal income are derived using the following process

Where:
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Exhibit 11: Simulated Personal income
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Source: Pace

Residential meters and commercial employment are simulated in a similar manner.

Monthly average temperatures are simulated as

drawn from a normal distribution with zero mean and historical standard deviation.

The mean and standard deviation of the temperature distributions for each month are shown in
Exhibit 12.
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Exhibit 12: Average Monthly Temperatures and Standard Deviations

Month Mean g;i?;?;ﬂ
January 29.45 5.20
February 30.42 3.23
March 40.17 4.45
April 50.57 2.49
May 60.46 1.71
June 67.58 6.25
July 77.57 222
August 72.80 217
September 63.17 4.12
October 52.10 3.22
November 39.99 2.05
December 30.72 2.61

Source: Pace

This process results in a range of stochastic paths around the Reference Case average energy
and peak demand (provided by MWE). The stochastic bands for MWE’s total energy sales in
average MW are illustrated in Exhibit 13. A table with the corresponding annual sales in GWh is
also shown in Exhibit 13. The peak demand stochastics (in MW) are shown in the graph and
table in Exhibit 14. The Reference Case and 95" and 5™ percentiles are provided for context.

14
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Exhibit 13: Total Energy Sales Stochastic Bands for MWE (Average MW and GWh)
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Sales Stochastic Bands (GWh)
Year | poronite | Forecast | po o0
2010 1,704 1,474 1,279
2011 1,730 1,493 1,278
2012 1,745 1,511 1,274
2013 1,773 1,520 1,260
2014 1,817 1,531 1,266
2015 1,876 1,541 1,253
2016 1,897 1,553 1,258
2017 1,921 1,555 1,221
2018 1,980 1,561 1,210
2019 2,014 1,569 1,191
2020 2,050 1,577 1,208
2021 2,102 1,579 1,206
2022 2,144 1,586 1,190
2023 2,162 1,594 1,163
2024 2,215 1,603 1,139
2025 2,277 1,604 1,156
2026 2,280 1,613 1,151
2027 2,309 1,621 1,159
2028 2,380 1,633 1,123
2029 2,418 1,637 1,133
2030 2,440 1,648 1,148

Source: Pace
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Exhibit 14: Total Peak Demand Stochastic Bands for MWE (MW)
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Peak Stochastic Bands (MW)
Year Pergcset:tile Forecast Perg::ltile
2010 396 339 304
2011 397 342 303
2012 395 344 301
2013 394 346 299
2014 412 348 301
2015 406 349 289
2016 413 350 294
2017 416 351 279
2018 432 352 282
2019 428 353 273
2020 445 354 279
2021 446 355 282
2022 448 356 273
2023 462 356 266
2024 468 357 270
2025 485 358 273
2026 473 359 275
2027 482 360 274
2028 491 361 264
2029 496 362 266
2030 507 364 274

A similar methodology was used to define the uncertainty around regional load (SPP-North) and
the load of the simulated counterparty of MWE'’s PPAs.
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Step 2: Define Uncertainty around the Trends in the Energy
Intensity of the Economy and Efficiency

In some cases, the simulated monthly peak load and energy sales derived in Step 1 are
adjusted to reflect potential drift in the overall efficiency of energy consumption. The size of the
adjustment is simulated using an approach in which each load forecast simulation incorporates
a continuous improvement in usage efficiency based on a random draw for that simulation.

Where:

The application of Step 2 of the load forecast methodology depends on the expected
vulnerability of a specific region to changes in efficiency measures. Pace’s Reference Case
load forecast for SPP incorporates expected changes in the energy intensity of the economy. It
captures trends and projected efficiency improvements based on historical data and Pace’s
regression analyses. Pace recognizes, however, that there is significant uncertainty around the
trend and level of further efficiency improvements. Under the current regulatory environment,
for example, the advent of a federal efficiency program is increasingly likely. On the other hand,
a slowing economy might result in the abandonment of any incremental conservation and DR
measures. To capture this range of uncertainty Pace developed an additional range of
uncertainties based on market knowledge, historical data, and judgment for the regional load
stochastics.

The probability distribution for these draws is defined by the subjective likelihood of various
efficiency improvement scenarios. Specifically the scenarios include

e 19 percent reduction in energy use by 2030 (5" percentile) — Based on estimates of
technically feasible efficiency reductions

e 14 percent reduction in energy use by 2030 (25" percentile) — Based on estimates of
economic efficiency reductions

e 23 percent increase in energy use by 2030 (75" percentile) — Based on the electricity
consumption growth rates in SPP over the last 7 years

The projected path of energy demand changes from for SPP-North under each of these
scenarios is illustrated in Exhibit 15.

17
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Exhibit 15: Load Growth under Various Efficiency Scenarios
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The load used in month m for a simulation scenario is equal to the sum of the load (based on
simulated economic and weather variables) and the efficiency adjustment

For some regions, therefore, the load stochastics are the combination of two independent
distributions (the one created in step 1 and the additional distribution created in step 2). The
use of the second distribution depends on Pace’s assessment of the vulnerability of a region or
utility to uncertainty around efficiency measures. In the case of the regional demand used for
this analysis, Pace has combined the weather and economic-driven distribution (step 1) with the
additional efficiency uncertainty distribution (step 2) to get to the final bands around SPP load.
The resulting energy and peak demand stochastics for SPP-North are shown in Exhibit 16 and
Exhibit 17, respectively.
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Exhibit 16: SPP-North Combined Monthly Energy Stochastics (GWh)
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Exhibit 17: SPP-North Combined Monthly Peak Demand Stochastics (MW)
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No additional efficiency uncertainty was embedded into the load stochastics used for MWE’s
load. For this analysis, the uncertainty bands around MWE's load are based solely on the

historic relationship between weather, economic drivers, and average and peak demand
outlined in Step 1 above.
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HOURLY LOAD FORECASTING

The characterization and replication of daily, weekly, and seasonal load variations significantly
impact the usage, type, and cost of resources required by a utility system. Therefore, Pace
projects hourly demand profiles in order to account for seasonal variations in load.

Pace’s methodology applies annual growth factors derived from peak demand and energy
forecasts to the actual 8,760 hours of load occurring in a utility system. In this way, our market
modeling system reflects not only the cost to serve certain levels of load but also how hourly
changes impact the use of different types of generation units.

Pace uses an Hourly Load Module tool to translate annual peak demand and energy growth
factors into future hourly demand for a given Study Period for every case simulated. The
translation process is a two-step process:

e Step 1: The first step involves aggregating actual utility hourly loads as reported to the
FERC. This aggregation creates an integrated hourly system load profile for all relevant
market areas.

e Step 2: The second step involves applying annual growth factors and seasonal peak
demand forecasts to the base system hourly load file (created in step 1) to create an
hourly demand profile for each year in the Study Period.

The result of this process is an hourly demand shape that replicates actual market fluctuations
and allows for representative dispatch patterns of the generating resources in the market. Load
stochastics will alter monthly inputs and will be translated to the hourly profile to simulate hourly
load variation for each iteration, in each year of the Study Period
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REGIONAL MARKET SUPPLY PROFILE

EXISTING GENERATING CAPACITY PROFILE

Exhibit 18 displays the installed capacity profile of the entire SPP region. The region’s capacity
consists of mostly gas and coal resources, comprising approximately 50% and 35%,
respectively, of the total. The remainder is a mix of hydro (4%), wind (4%), nuclear (4%), oil
(3%) and renewables (1%).

Exhibit 18: Installed Capacity Profile - SPP
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For characterization of the existing capacity in Pace’s simulation tools, Pace utilized plant and
unit specific data as reported to FERC and the EIA detailing variable O&M, fixed O&M, fuel
costs (adjusted for market delivered prices), capital expenditures, heat rate efficiency, and
summer and winter capacity. Given that capital costs are not reported at the plant level, Pace
has developed a methodology for allocating utility-level embedded costs to each major power
plant in the region.

Supply Curve

Exhibit 19 displays an existing supply curve for SPP for 2009 based on both the capacity and
capability of the installed resources in the region. While the capacity line represents total
average installed capacity, the capability line represents the average capacity available after
maintenance, forced outage rates, seasonal derates, and capacity factor expectations for hydro
and intermittent resources are taken into account.
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Exhibit 19: SPP 2009 Supply Curve
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Nuclear Unit Assessment

As shown in Exhibit 20, there are three nuclear plants in the SPP region, one of which is located

in Kansas (1,190 MW). The other nuclear plants within SPP are located in Nebraska.

Exhibit 20: SPP-US Nuclear Units

NRC Winter
Name Utility State License Capacity

Expiration (MW)
Cooper Nebraska Public Power District Nebraska 1/18/2014 786.1
Fort Calhoun Omaha Public Power District Nebraska | 8/9/2033 492
Wolf Creek Generating Station | Kansas City Power & Light Co Kansas 3/11/2025 559.3
Wolf Creek Generating Station | Kansas Electric Power Coop Inc Kansas 3/11/2025 714
Wolf Creek Generating Station | Kansas Gas & Electric Co (Westar) Kansas 3/11/2025 5569.3
Total Nuclear Generating Capacity 2,468

Source: Pace, Energy Velocity®, and Nuclear Regulatory Commission
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Pace reviewed unit operations and down-time, historic plant performance, and recent market
trends to assess the future of nuclear capacity in SPP. The operational licenses of most of the
nuclear plants in the SPP region are currently due to expire prior to the end of the Study Period.
However, from 2001 to 2008, the nuclear units shown in Exhibit 20 have run at an average
capacity factor of more than 88%. Given such operations and current license expiration dates,
Pace’s analysis has assumed that all nuclear units will continue to operate throughout the entire
Study Period.

In recent years, the outlook for nuclear power has become more positive due to concerns over
carbon emissions from fossil fuel generated power and the energy balancing complexity
associated with intermittent power from renewable sources. Nuclear units stand to benefit from
changing public opinion and government support for clean power as well as pending climate
legislation, which could allow for the possible utilization of carbon permits as a secondary
income stream for nuclear generation. As a result, a large number of nuclear applications have
been submitted to the Nuclear Regulatory Commission (“NRC”) in the past few years.

The Nuclear Regulatory Commission’s (“NRC") condensed permitting process, which eliminates
the risk that a new permitted plant would not be allowed to operate due to a failure to receive its
conditional operating license, has helped initiate some change in outlook for the industry. Also
supporting the recent surge in planned nuclear expansion are US federal incentives offered in
the Energy Policy Act of 2005.

One major concern with the resurgence of nuclear power is the magnitude of new applicants the
NRC is currently facing. Approximately 34 GW of new capacity have been filed in the last few
years and another 2 GW of applications are expected to be filed in 2010. Currently, the NRC
expects about an 8 year time lapse between an application submittal and the reactor online
date. It is very likely that bottlenecks will occur during the application review process due to the
number of new applications in the queue. In addition to slowed application review, there may be
a large wait for manufacturers to assemble new reactors due to the loss of infrastructure in the
United States over the last 30 years. Furthermore, there are concerns related to security and
waste storage which will need to be addressed before moving forward with nuclear expansion in
the United States. These factors may make it more difficult for new reactors to come online
within the next 10 years.

Currently, only one plant in SPP has submitted a letter of intent to the NRC expressing an
interest in submitting an application. Amarillo Power, a Texas-based utility, has notified the
NRC of an interest in building a 2-unit nuclear plant, but no official application has been
submitted to the NRC at this time. Therefore, Pace does not feel that any new nuclear units will
come online in the next 10-15 years. Pace assumes that one nuclear plant expansion (1,100
MW) will occur in the outer years of the Study Period in SPP.
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Exhibit 21: SPP Proposed Nuclear Units
Name Utility Sub-Region Online Date Wmte(n;vﬁ;;) acity
Amarillo Nuclear Amarillo Power Texas 6/1/2016 2,700

Source: Pace, Energy Velocity®, and Nuclear Regulatory Commission

Consistent with the market approach to capacity additions, Pace has conducted its analysis of
market prices under a scenario that considers publicly announced project development activities
in addition to generic capacity additions in response to market conditions.

CAPACITY EXPANSION ASSESSMENT

Announced Capacity Additions

Pace evaluated all projects based on status of permitting, financing, and construction through a
review of regulatory agency queues and trade press, discussion with market participants, and
general activity in the market.

Exhibit 22 lists the under construction projects in the entire SPP region that Pace included in the
Reference Case forecast. Pace reviews the development stage of all announced units in the
market and includes or excludes resources based on two different criteria: the need for
additional capacity in the region and the stage of development of the units. For this region,
Pace includes all units under construction in its Reference Case.

As shown, approximately 2,700 MW of generating capacity are currently under construction in
the market and scheduled to be online by 2011. Additionally, 3,700 MW of capacity have been
completed since 2008, with the majority of this new capacity coming from wind.

Exhibit 22: Recently Completed and under Construction Plants (in the Reference Case)
. . Winter
Owner Project Name .:.Jyr;; Plant Status o;a"t';e g{:'&: Capacity
(MW)

Lea Power Partners LLC Hobbs Generating Station Gas Operating 9/26/2008 NM 600
Public Service Co of Oklahoma Riverside (OK) Gas Operating 6/1/2008 OK 170
Public Service Co of Oklahoma Southwestern Gas Operating 3/4/2008 OK 170
Westar Energy inc Emporia Power Plant (KS) Gas Operating 6/11/2008 KS 330
Westar Energy Inc Emporia Power Plant (KS) Gas Operating 2/26/2009 KS 340
Midwest Energy Inc Goodman Energy Center Gas Operating 6/5/2008 KS 51

Midwest Energy Inc Goodman Energy Center Gas Operating 9/5/2008 KS 25
Omaha Public Power District Nebraska City Unit 2 Coal Operating 5/1/2009 NE 663
Autry Technology Center Autry Technology Center Wind Operating 1/5/2009 OK 0

Clear Wind Renewable Power Inc | Buffalo Bear Wind Farm Wind Operating 1/26/2009 OK 19
Cloud County Wind Farm LLC Meridian Way Wind Farm Wind Operating 12/1/2008 KS 201
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. . Winter
Owner Project Name 'Il'Jy':; Plant Status OS:t';e g::;: Capacity
(MW)

Cow Branch Wind Power LLC Cow Branch Wind Energy Project Wind Operating 3/3/2008 MO 50
Elkhom Ridge Wind LLC Elkhom Ridge Wind Wind Operating 3/16/2009 NE 81

Farmers City Wind LLC Farmers City Wind Wind Operating 6/30/2009 MO 146
Flat Ridge Wind Energy LLC Flat Ridge Wind Farm Wind Operating 3/5/2009 KS 50
Gilen Coble & Sons Inc Coble & Sons Wind Farm Wind Operating 5/1/2008 NE 0

High Plains Wind Power LLC Wege Wind Energy Farm Wind Operating 3/31/2008 TX 10
JDWind 10 LLC JD Wind 10 Wind Operating 7/1/2008 X 10
John Deere Wind Energy JD Wind 11 Wind Operating 7/1/2008 TX 10
John Deere Wind Energy JDWind 7 Wind Operating 7/1/2008 X 10
John Deere Wind Energy JD Wind 8 Wind Operating 7/1/2008 X 10
John Deere Wind Energy JOWind 9 Wind Operating 7/1/2008 TX 10
Majestic Wind Power LLC Majestic Wind Farm Wind Operating 1/28/2009 X 80
Noble Great Plains Windpark LLC | Noble Great Plains Windpark Wind Operating 12/29/2008 TX 114
Red Hills Wind | LLC Red Hills Wind Project Wind Operating 3/12/2009 OK 80
Red Hills Wind Project Il LLC Red Hills Wind Project Wind Operating 3/12/2009 OK 44
Signal Wind Energy LLC Sunray Wind Farm Wind Operating 2/16/2009 TX 9

Smoky Hills Wind Farm LLC Smoky Hills Wind Farm Wind Operating 1/30/2008 KS 101
Smoky Hills Wind Project || LLC Smoky Hills Wind Farm Wind Operating 10/3/2008 KS 150
Valero Energy Corp McKee Wind Farm Wind Operating 3/31/2009 TX 9

Westar Energy Inc Central Plains Wind Farm Wind Operating 4/14/2009 KS 99
Westar Energy Inc Flat Ridge Wind Farm Wind Operating 3/5/2009 KS 50
Wind Capital Group Loess Hills Wind Farm Wind Operating 4/19/2008 MO 5

Western Farmers Electric Coop Anadarko (OK WFEC) Gas Under Const 8/1/2009 OK 135
Signal Wind Energy LLC Sunray Wind Fam Renew | Under Const 8/1/2009 X 41

Arkansas Electric Coop Corp Elkins Wind Under Const 9/1/2009 AK 60
Dewind Swi Wind Farms LLC Little Pringle Wind Farm Renew | Under Const 9/1/2009 X 20
CLECO Power LLC Rodemacher Coal Under Const 9/1/2009 LA 660
Clear Wind Renewable Power Inc | Sleeping Bear Wind Farm Wind Under Const 9/30/2009 OK 21

Solomon Forks Wind LLC Solomon Forks Wind Farm Renew | Under Const 11/1/2009 KS 108
Community Wind Energy Crofton Hills Wind Farm Wind Under Const 12/31/2009 NE 42
NextEra Energy Resources LLC Elk City Wind (NextEra) Wind Under Const 12/31/2009 OK 99
Red River Environmental Products | Red River Cogeneration Other Under Const 1/1/2010 LA 20
Oklahoma Gas & Electric Co OU Spirit Wind Under Const 3/1/2010 OK 100
Empire District Electric Co (The) latan 2 Coal Under Const 6/1/2010 MO 102
KCP&L, Kansas Electric Coop latan 2 Coal Under Const 6/1/2010 MO 748
Goodland Energy Resources Goodland Energy Resources Wind Under Const 9/1/2010 KS 22

Springfield MO (City of) Southwest Coal Under Const 10/1/2010 MO 300
Nebraska City Utilities Whelan Energy Center Coal Under Const 1/1/2011 NE 220

Total Capacity (MW) 6,393

Source:

Pace, Energy Velocity® and EIA
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Exhibit 23 (below) lists the plants which are proposed to be built in the SPP region, but are not
included in our Reference Case study. Pace assumes that some of the permitted and proposed
plants shown in Exhibit 23 will be built to comply with regional and federal RPS. As discussed
later in this document, Pace expects 15,000 MW of renewable capacity to come on-line in SPP
to satisfy the RPS requirement through the end of the Study Period. Other fossil plants shown
in the exhibit are not included in Pace’s Reference Case due to the uncertainty associated with
their on-line dates. Moreover, coal-fired plants have faced increasing environmental scrutiny
from local bodies and/or environmental groups.

Exhibit 23: Major Permitted and Proposed Plants (not included in the Reference Case)
. Winter
Project Name Owner Unit Type Status ;:::'; ol;'a"t:e Capacity

(MW)

Dewind Swi Wind Farms LLC Big Pringle Wind Farm Wind Permitted 9/30/2009 TX 200
Hays Wind LLC Hays Wind Wind Permitted 12/31/2011 KS 200
Holt County Wind LLC Grande Prairie Wind Farm Wind Permitted 12/1/2009 NE 100
Nacel Energy Blue Creek Wind Energy Project Wind Permitted 7/31/2010 X 10
Nace! Energy Blue Creek Wind Energy Project Wind Permitted 9/1/2010 X 10
Nacel Energy Blue Creek Wind Energy Project Wind Permitted 12/1/2010 TX 10
TradeWind Energy Caney River Wind Farm Wind Permitted 9/1/2010 KS 200
Waste Management Inc Tontitown Landfill LFG Permitted 12/30/2010 AR 5
Amarillo Power Amarillo Nuclear Nuclear Proposed 6/1/2016 X 1,350
Amarillo Power Amarillo Nuclear Nuclear Proposed 6/1/2016 X 1,350
Babcock & Wilcox Technical B&W Pantex Wind Wind Proposed 9/30/2011 X 8
Baryonyx Corp Dallam Ranch Wind Wind Proposed 7/31/2011 TX 150
Baryonyx Comp Dallam Ranch Wind Wind Proposed 8/31/2012 TX 150
Bost1 Hydroelectric LLC Red River Hydro Project Hydro Proposed 8/1/2010 LA 16

Caddo Lake Hydro LLC Caddo Dam Hydroelectric Project Hydro Proposed 12/31/2012 LA 1
Chermac Energy Corp No Mans Land | Wind Proposed 12/31/2010 OK 80
Chermac Energy Corp No Mans Land || Wind Proposed 12/31/2010 OK 80
Chermac Energy Corp Red River Salt Fork Wind | Wind Proposed 12/31/2011 TX 80
Chermac Energy Corp Red River Sait Fork Wind Il Wind Proposed 12/31/2011 TX 80
Cielo Wind Power Lubbock Wind Ranchtm Wind Proposed 6/30/2011 TX 8
Clipper Windpower Inc Clipper Wind Project Wind Proposed 6/1/2010 X 400
Clipper Windpower Inc Shooting Star Wind Project Wind Proposed 1/1/2010 KS 105
Community Energy Inc Community Energy's Atchison Wind Proposed 12/31/2009 MO 400
CPV Renewable Energy Co Keenan Wind Farm Il Wind Proposed 6/30/2010 OK 150
Dempsey Ridge Wind Farm LLC Dempsey Ridge Wind Fam Wind Proposed 6/30/2010 OK 224
Earth Power Energy Co LLC Earth Power Wind Project Wind Proposed 7/31/2010 X 19
Flat Water Wind Farm LLC Flat Water Wind Farm Wind Proposed 10/31/2010 NE 60
General Electric Co Rush County Wind Farm (GE) Wind Proposed 3/31/2011 KS 50
Generation Energy Black Mesa Wind (OK) Wind Proposed 6/1/2010 OK 42
Gestamp Wind North America North Buffalo Wind Farm Wind Proposed 1/1/2012 OK 255
Gestamp Wind North America North Buffalo Wind Fam Wind Proposed 1/1/2013 OK 255
Gestamp Wind North America North Buffalo Wind Farm Wind Proposed 1/1/2014 OK 255
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. Winter
Project Name Owner Unit Type Status glt:;: o; aht:e Capacity
(MW)
Golden Spread Electric Coop Inc Holcomb East Coal Proposed 12/31/2014 KS 510
Goodland Wind LLC Goodland Wind Wind Proposed 12/31/2009 KS 81
Greensburg KS (City of) Greensburg Wind Project (KS) Wind Proposed 3/1/2010 KS 13
Happy Whiteface Wind LLC Happy Whiteface Wind Farm Wind Proposed 12/31/2013 TX 239
Haywood County (TN) West Tennessee Solar Farm Solar Proposed 1/1/2011 TN 5
Higher Power Energy LLC Brock Wind Farm Wind Proposed 3/31/2010 X 20
Higher Power Energy LLC Haynes Wind Farm Wind Proposed 3/1/2010 TX 200
Higher Power Energy LLC Herford Wind Farm Wind Proposed 1/1/2012 TX 200
Higher Power Energy LLC Herford Wind Farm Wind Proposed 1/1/2013 X 200
Higher Power Energy LLC Herford Wind Farm Wind Proposed 1/1/2014 TX 100
Holt County Wind LLC Grande Prairie Wind Farm Wind Proposed 6/1/2011 NE 200
Holt County Wind LLC Grande Prairie Wind Farm Wind Proposed 9/1/2010 NE 200
Horizon Wind Energy Reno County Project Wind Proposed 1/1/2012 KS 200
Hydro Green Energy LLC Louisiana 17 Hydro Proposed 1/1/2013 LA 5
Hydro Green Energy LLC Louisiana 18 Hydro Proposed 1/1/2013 LA 5
Iberdrola Renewable Energies Conestoga Wind Project Wind Proposed 1/1/2010 KS 198
lberdrola Renewables Inc Ness County Wind Farm Wind Proposed 6/30/2012 KS 100
Iberdrola SA Chetolah Crossing Wind Project Wind Proposed 1/1/2011 KS 200
Iberdrola SA Saline Wind Project Wind Proposed 1/1/2011 KS 200
ICG Aeolian Energy Rooks County Wind Farm Wind Proposed 6/30/2011 KS 50
Johnson County Wastewater (KS) | Douglas L Smith Middle Basin Biomass Proposed 12/31/2010 KS 4
JW Prairie Windpower LLC Munkers Creek Wind Farm Wind Proposed 9/30/2010 KS 150
JW Prairie Windpower LLC Nemaha County Wind Farm Wind Proposed 9/30/2010 KS 130
Kansas City Power & Light Co Spearville Wind Energy Facility Wind Proposed 6/30/2010 KS 48
Kiamichi Hydro LLC Hugo Dam Hydroelectric Project Hydro Proposed 10/1/2011 OK 3
Lindale Renewable Energy LLC Lindale Renewable Energy Biomass Proposed 6/1/2012 1B, 50
Lock Hydro Friends Fund XXVIII Red River Lock & Dam No 2 Hydro Proposed 1/1/2014 LA 23
Luminant Briscoe County Wind Project Wind Proposed 1/1/2011 X 3,000
Majestic Wind Power LLC Majestic Wind Farm Wind Proposed 12/31/2009 X 80
Midwest Wind Energy Conestoga Wind Wind Proposed 6/30/2011 NE 80
Midwest Wind Energy Laredo Ridge Wind Wind Proposed 3/30/2011 NE 100
Midwest Wind Energy Oteo County Wind Project Wind Proposed 6/1/2010 NE 80
Morgan City LA (City of) Morgan City Gas Proposed 9/1/2011 LA 100
Nacel Energy Channing Flats Wind Energy Center Wind Proposed 6/1/2010 TX 10
Nacel Energy Channing Flats Wind Energy Center Wind Proposed 11/30/2010 X 10
Nacel Energy Hedley Pointe Wind Farm Wind Proposed 3/31/2010 X 10
Nacel Energy Leila Lakes Wind Wind Proposed 6/30/2011 T 10
Nacel Energy Leila Lakes Wind Wind Proposed 11/30/2011 X 10
Nacel Energy Swisher County Wind Farm Wind Proposed 3/31/2010 X 10
Nacel Energy Swisher County Wind Farm Wind Proposed 5/31/2010 T 10
Nebraska Public Power District NPPD Ainsworth Wind Wind Proposed 12/1/2010 NE 15
Nennescah Wind LLC Nennescah Wind Wind Proposed 9/1/2010 KS 150
Ninnescah Wind Farm LLC Ninnescah Wind Farm Wind Proposed 3/31/2010 KS 150
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Project Name Owner Unit Type Status g::?et O[r; ;'t:e C?&avs;ty

Noble Great Plains Windpark LLC | Noble Great Plains Windpark Wind Proposed 12/31/2009 T 126
Northwest Arkansas Conservation | Northwest Arkansas Wastewater Biomass Proposed 12/31/2009 AR 50
Oologah Lake Dam Hydro LLC Oologah Lake Dam Hydro Hydro Proposed 1/1/2013 OK 8
Oologah Lake Dam Hydro LLC Oologah Lake Dam Hydro Hydro Proposed 1/1/2013 OK 21
Pacific Winds LLC Bluebonnet Wind Farm Wind Proposed 12/31/2010 X 100
Pacitic Winds LLC Pioneer Wind Farm Wind Proposed 12/31/2010 KS 72
Pacific Winds LLC Revolution Wind Farm Wind Proposed 12/31/2010 KS 95
Pacific Winds LLC Soaring Wind Farm Wind Proposed 3/31/2011 OK 73
Perry Dam Hydro LLC Perry Dam Hydroelectric Project Hydro Proposed 12/31/2012 KS 2
Pomme de Terre Hydro LLC Pomme de Terre Dam Hydroelectric Hydro Proposed 12/31/2012 MO 3
Prairie Breeze Wind Energy LLC Prairie Breeze Wind Wind Proposed 12/31/2010 NE 80
RES Americas Inc Lyon County Wind (Res) Wind Proposed 10/31/2011 KS 131
Rosebud Sioux Commission Owl Feather War Bonnet Wind Farm Wind Proposed 12/31/2009 SD 30
Scandia Wind Southwest LL.C Mariah Wind Project Wind Proposed 1/31/2012 X 999
Scandia Wind Southwest LLC Mariah Wind Project Wind Proposed 1/31/2013 X 999
Scandia Wind Southwest LLC Mariah Wind Project Wind Proposed 1/31/2014 X 999
Sunflower Electric Power Corp Holcomb East Coal Proposed 12/31/2014 KS 385
Taloga Wind LLC Taloga Wind Wind Proposed 6/30/2010 OK 130
Terrebonne Parish Consolidated Houma Gas Proposed 3/1/2010 LA 50
TradeWind Energy Atchison County Wind Wind Proposed 6/30/2010 MO 400
TradeWind Energy Honey Creek Wind Project Wind Proposed 1/1/2012 AR 150
TradeWind Energy Shuteye Creek Wind Project Wind Proposed 9/30/2010 MO 150
TradeWind Energy Shuteye Creek Wind Project Wind Proposed 3/31/2011 MO 150
United States Dept of Energy Pantex Renewable Energy Project Wind Proposed 12/31/2012 X 75
USACE Little Rock District Ozark Hydro Proposed 4/1/2014 AR 20
USACE Little Rock District Ozark Hydro Proposed 4/1/2010 AR 20
USACE Little Rock District Ozark Hydro Proposed 4/1/2011 AR 20
USACE Little Rock District Ozark Hydro Proposed 4/1/2012 AR 20
USACE Little Rock District Ozark Hydro Proposed 4/1/2013 AR 20
Valero Energy Corp McKee Wind Farm Wind Proposed 3/31/2010 X 41
Waste Management Inc Rolling Meadows Landfill LFG Proposed 1/1/2010 KS 6
Wind Capital Group Selkirk Wind Project Wind Proposed 9/30/2010 KS 100
Wind Capital Group Wildcat Ridge Wind Farm Wind Proposed 1/1/2012 MO 300
Windthorst 1 LLC Windthorst | Wind Proposed 12/31/2009 X 51
Wood Products Energy Inc Wood Products Energy Olla Project Biomass Proposed 6/1/2010 LA 21
Wood Products Energy Inc Wood Products Energy Winnfield Biomass Proposed 1/1/2010 LA 3
Total Capacity 19,358 MW

Source:

Pace, Energy Velocity® and EIA

Pace’s capacity expansion process is an iterative process guided by market knowledge,
observed trends, expected regulatory constraints, and detailed analysis on the economic
feasibility of different types of generation assets.
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Pace considered all currently under construction plants in the Reference Case forecast. All
permitted and proposed plants were analyzed to determine development trends in the market.
This, in combination with the economic performance and regulatory feasibility of different plant
additions is used as the building block for Pace’s capacity expansion. This analysis informs the
type and timing of capacity expansion assumed to meet RPS and reliability requirements in the
region.

Dynamic Expansion

In addition to capacity needed to meet RPS requirements and regional reliability standards,
Pace incorporates the dynamic simulation of additional economic capacity in all long-term
forecasts. With this approach, incremental expansion is expected when economic conditions
provide a sufficient rate of return for new units. Where net energy and capacity revenues
together justify build of a new unit on the basis of a historic trend, a new unit is built. Sustained
positive returns, generally stimulated by falling reserve margins and rising prices are expected
to lead to capacity additions. The magnitude of the capacity expansion depends on the
achieved Return on Investment (“ROI”) specific to the type of generating plant.

Pace’s dynamic build logic is illustrated in Exhibit 24. This graphic illustrates how new capacity
comes on according to economic signals — these units are shown under the legend “Economic
Expansion” (the units labeled “Additional Expansion” reflect announced units or units built on the
basis of RPS or reliability requirements). For example, following an expected widening in
system reserve margins over the period to 2009-2011, the system is expected to tighten during
the 2011-2013 timeframe. In this example, we project that rising margins in the period 2011-
2013 will send a signal causing a new plant to come online around the 2015 time frame.

Following a temporary capacity glut, rising plant margins during the 2015-2018 period are
unlikely enough to provide an unequivocal signal to new plant developers. In this case, a full
build phase is not supported until the period from 2023-2026. From 2021, declining plant
margins set in, reflecting the overbuild cycle.

The dynamic expansion methodology is currently applied to incremental gas and wind builds in
the region, and is employed in both the Reference Case and stochastic simulations. This allows
all market simulations, whether deterministic or stochastic, to incorporate the reactive behavior
observed in the market to periods of sustained margins.
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Exhibit 24: Dynamic Build Simulation Logic
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As outlined in Exhibit 25, under the Reference Case simulations, Pace expects that
approximately 28,000 MW of new capacity will come online by 2030 throughout SPP driven by
RPS requirements, reliability requirements, and favorable plant margins. Out of the 28,000 MW
of capacity additions in the SPP market, 17,000 MW of wind capacity are expected to be driven
solely by wind economics. As outlined in Exhibit 26, increasing gas prices and emission
compliance costs result in an increasing ROI for wind over time, resulting in significant wind
expansion over the Study Period.
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Exhibit 25: Expected Capacity Additions
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Exhibit 26: Reference Case Dynamic Wind Additions
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The uncertainty around load, gas prices, and capital costs embedded in the stochastic analysis
results in a corresponding range of wind margins over the Study Period. This uncertainty is
captured in Pace’s simulation and reflected in the range of economic wind additions across all
iterations. Exhibit 27 illustrates the range of wind expansion across a representative set of 250
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iterations from the risk analysis. The expected value of the distribution is around 19,000 MW of
cumulative wind additions by 2030.

Exhibit 27: Dynamic Wind Additions in Risk Analysis
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Announced Capacity Retirements

As outlined in Exhibit 28, there were approximately 90 MW of capacity retirements in 2007, but
there have been no major retirements in the last few years.

Exhibit 28: Recent Capacity Retirements (included in Reference Case)

Project Name Owner Retli;ement L Cvav;;';tcei;y
ate Type (MW)

Ponca City Refinery Conoco Inc 1/31/2007 ST 9
Ponca Diesel Ponca City OK (City of) 4/30/2007 IC 1
Greensburg Greensburg KS (City of) 5/31/2007 IC 7.3
Exxon Hawkins Gas Plant Exxon Mobil Production Co 6/30/2007 IC 10.36
Mangum Mangum Utility Authority 9/30/2007 IC 0.2
Westroads Shopping Center General Growth Properties 11/30/2007 IC 1.81
Ellis (KS) Midwest Energy Inc 12/31/2007 IC 5
Calpine Pryor Inc Calpine Pryor inc 12/31/2007 CcC 54
Westroads Shopping Center General Growth Properties 11/30/2007 IC 0.99
Benkelman Benkelman NE (City of) 12/31/2007 IC 0.2

Total Capacity 1,267.1

Source: Pace, Energy Velocity® and EIA
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In addition to the announced e reme ts, Pace reviews all proposed retirement dates and the
expected operational life spans for olde its Pace anticipates that the older, less efficient
units will be more heav'y i paced by ~ ¢ eased carbon compliance costs. In addition, the
advent of new regulatory policy suro ding e ‘ss'o compliance might create additional
pressure for older, uncontro ed plants to retire rat er an make significant capital investments
to retrofit for pollution contro .

Based on Pace’s assessment of the existing generation fleet in the SPP market, we expect that
approximately 2.9 GW of gas-fired generation will retire by 2030, as outlined in Exhibit 29.
Exhibit 30 illustrates the impact of these retrements on regional reserve margins.

Exhibit 29: SPP Reference as Retir m ts

"

£ 10,000 -

£

g 8,000

® 6,000 -

o0

2 4,000

©

2 2000 -

]

=1 O S — -

° 2 = 2 5§ 8 8§ 8
S S S o o] o S S
& & & & & & & «

Source. Pace




