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S.0 Volume Il Summary
This supply-side volume of Empire’s 2010 Integrated Resource Plan (IRP) contains:

e information on Empire’s existing resources including opportunities to upgrade or
retire specific resources

e assumptions used for the optimization modeling and risk analysis

e the supply-side resources — both conventional and renewable — that were available
for the model to consider in the optimization

e information on transmission system additions and associated smart grid plans

e the screening analysis with the resulting rankings used prior to resource modeling
in the optimization models.

S.1 Existing Resources

Empire’s existing resources to meet customer obligations include coal-fired units, natural
gas-fired combustion turbines (CT), a hydroelectric facility, ownership shares in coal-
fired units, an ownership share in a combined cycle (CC) unit, and long-term PPAs for
coal and wind. Modifications and upgrades to Empire’s existing units have occurred
periodically in the past. Other modifications and upgrades are expected to occur in the
future:

e Selective catalytic reduction equipment was installed in Asbury in 2008. In the
future, it may be necessary to install additional air pollution control equipment at
Asbury including a baghouse, scrubber, and powder activated carbon system
(collectively referred to as the Asbury Air Quality Control System (AQCS)).

**

**

**

e When Riverton 12 was installed, adequate natural gas piping and transmission
were designed and built to accommodate its conversion to a combined cycle unit
at some point in the future. The potential Riverton 12 conversion to a combined
cycle unit was considered as a candidate resource in this IRP.

e No major upgrades or environmental equipment are expected for either State Line
or the Empire Energy Center units during the planning horizon.

e New water wheels were installed at Ozark Beach during the 2002-2004 time
frame. If the U.S. Army Corps of Engineers implements the White River
Reallocation Project, the amount of energy that Ozark Beach will provide in the
future will be reduced.

e Empire’s normal, ongoing maintenance program at each of its plants addresses
critical operational and mechanical issues to ensure the longevity of the units.

Empire District Electric 2010 IRP S-1 Supply-Side Resources Analysis
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S.2 Assumptions

A wide variety of data assumptions must be made for IRP modeling. These assumptions
include fuel price forecasts, market price forecasts, capacity margin requirements,
financial parameters, and emission costs. Parameters for generating resources, e.g., heat
rates, operating and maintenance (O&M) costs, maintenance schedules, and forced
outage rates, must also be specified. The load and energy forecast, an important series of
assumptions, is described in Volume I1.

Two of the most significant assumptions underlying this IRP are the natural gas price
assumptions and the costs for various forms of air emissions. These assumptions are
shown in Table S-1, Figure S-1, and Table S-2. Four levels of carbon regulation,
including a no carbon regulation case, were evaluated. Empire has assumed that if
carbon regulation were implemented, it would be in the form of a cap and trade system.

Table S-1
Natural Gas Price Forecast ($MMBtu)

Year Base CO; No CO, Case | Low CO, Case High CO,
Case Case
2010 6.16 6.16 6.16 6.16
2011 6.30 6.30 6.30 6.30
2012 6.12 6.13 6.12 6.12
2013 6.35 6.37 6.35 6.35
2014 7.07 7.11 7.07 7.07
2015 7.63 7.58 7.59 7.92
2016 8.03 7.95 7.98 8.47
2017 8.34 8.27 8.31 8.90
2018 8.94 8.84 8.90 9.58
2019 9.39 9.23 9.33 10.06
2020 10.49 10.29 10.45 11.19
2021 11.00 10.68 10.89 11.60
2022 11.17 10.78 11.00 11.70
2023 11.72 11.20 11.49 12.16
2024 12.17 11.55 11.90 12.51
2025 12.56 11.80 12.21 12.77
2026 13.13 12.28 12.77 13.22
2027 13.59 12.69 13.25 13.57
2028 14.23 13.29 13.89 14.06
2029 14.99 14.02 14.63 14.73

Source: Ventyx
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Figure S-1
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Table S-2
Emissions Costs — Base Environmental
Year SO, ($/ton) NO ($/ton) Hg ($000/ton) CO, ($/ton)
2015 153 1,006 40,000 21.48
2016 162 1,035 40,000 24.12
2017 170 1,063 40,000 27.04
2018 177 1,090 40,000 30.09
2019 182 1,106 40,000 32.21
2020 186 1,120 40,000 34.66
2021 188 1,131 40,000 37.22
2022 188 1,131 40,000 40.19
2023 188 1,131 40,000 43.23
2024 188 1,131 40,000 46.87
2025 188 1,131 40,000 50.18
2026 188 1,131 40,000 53.90
2027 188 1,131 40,000 58.00
2028 188 1,131 40,000 62.35
2029 188 1,131 40,000 67.18

Source: Hg developed by Empire. Other costs developed by Ventyx

S.3 Conventional Future Supply-Side Resources

Empire considered a broad range of conventional resources as options for the future.
These included: supercritical coal (ownership and power purchase agreement (PPA)),
combustion turbine (CT), combined cycle (CC), nuclear (PPA only), distributed

Empire District Electric 2010 IRP S-3
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generation, and integrated gasification combined cycle (IGCC). To take advantage of
economies of scale, Empire assumed that the nuclear option involved a PPA from a unit
built by one or more other utilities in the region. The supercritical coal option was
modeled as an ownership share of a unit built in the region. Combined cycle options
included both new units as well as the conversion of Riverton 12 to a CC unit.

Resources using carbon capture and sequestration (CCS) were not assumed to be
commercially viable within the planning horizon for the IRP. Parameters were developed
for each of supercritical coal with CCS, combined cycle with CCS and IGCC with CCS
and are presented in the tables containing data on each of the options. However, these
resources were not options considered in the optimization modeling as they were not
available during the twenty-year planning horizon of this IRP.

S.4 Renewable Future Supply-Side Resources

A range of potential renewable resources were considered as possible future supply-side
resources. These included wind, landfill gas, biomass and solar thermal. Solar
photovoltaics (PV) was considered as a demand-side option but did not pass the cost
effectiveness screening and was therefore not considered further in the modeling.

S.5 Transmission and Smart Grid

Empire believes that at least some of the resources that will be required over the planning
horizon may have significant transmission costs associated with them. Empire is a
member of the Southwest Power Pool (SPP) and, as such, is now reliant on the SPP’s
determination of which transmission lines will be built and on what schedule. As a
member of SPP, Empire is assigned a cost sharing allocation of all lines that are built in
the SPP. That cost allocation varies per line.

The SPP conducts three studies directly associated with transmission planning: Large
Generation Interconnect Studies, Aggregate Transmission Service Studies, and the SPP
Transmission Expansion Plan (STEP). The Large Generation Interconnect Study
determines all of the modifications needed to connect a new generator into the
transmission system. The Aggregate Transmission Service Studies determine system
upgrades required to grant transmission service from a generation source to a load. The
STEP determines upgrades required for a reliable transmission system and provides a
screening of potential economic projects. Until a specific line is submitted to the SPP, it
is not possible to estimate what the actual cost to Empire will be. Therefore, Empire
modeled a generic transmission cost adder for each alternative resource examined in this
IRP.

As of January 2005, the SPP uses a Federal Energy Regulatory Commission (FERC)-
approved process called an Aggregate Transmission Service Study. In this process, SPP
combines all long-term point-to-point and all long-term network resource transmission
service requests received during a sequential four-month open season into a single
aggregate transmission service study. Such an aggregated analysis should result in a

Empire District Electric 2010 IRP S-4 Supply-Side Resources Analysis
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more optimal expansion of the SPP transmission system than occurred previously with
less aggregated analyses.

Empire actively participates in transmission planning in the SPP through committee
membership, attending meetings, participation as a customer and a transmission owner in
the development and implementation of SPP’s transmission studies, and other methods.
In two recent cases involving the Open Access Transmission Tariff in the SPP, Empire
filed protests with the FERC. These cases involved the OATT “Highway/Byway” cost
allocation methodology and the modified transmission planning process referred to as the
Integrated Transmission Plan (ITP).

In March 2010, Empire assembled a team to develop a pilot program that would research
and test the available metering products and technologies for an advanced metering
infrastructure system such as would be required for Smart Grid. The main benefits of
such a system are automated meter reading, on-demand meter reads, and instant outage
notification. The proposed pilot program will include residential, commercial, and
industrial customers, and will cover single-phase and three-phase applications. The plan
is for the pilot program to implement two different communication technologies via two
separate phases. The details of the pilot program are pending completion as this IRP was
being finalized.

S.6 Screening Analysis

In accordance with the IRP supply-side rules, screening cost curves were developed
under base environmental costs and probable environmental costs for baseload,
intermediate, intermittent, and peaking resources (a total of eight screening cost curves).
Rankings can be deduced by examination of those curves for any given capacity factor.
As an example, the screening cost curve for baseload resources under the base
environmental assumptions is presented in Figure S-2. Note that resources are compared
for the capacity factors from 50% to 100% and that supercritical coal is the top resource
across the entire range.
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Figure S-2
Baseload Screening Curves — Base Environmental

Comparison of Base Load Resources
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1.0 Introduction
1.1 Background

The Empire District Electric Company (Empire) is an operating public utility engaged in
the generation, purchase, transmission, distribution and sale of electricity in parts of
Missouri, Kansas, Oklahoma and Arkansas. Empire’s service territory includes an area
of about 10,000 square miles with a population of over 450,000. The service territory is
located principally in southwestern Missouri and also includes smaller areas in
southeastern Kansas, northeastern Oklahoma and northwestern Arkansas. The principal
activities of these areas include light industry, agriculture and tourism.

Empire’s total 2009 retail electric revenues were derived approximately 89.1% from
Missouri customers, 5.1% from Kansas customers, 3.0% from Oklahoma customers and
2.8% from Arkansas customers. Empire supplies electric service at retail to 120
incorporated communities and to various unincorporated areas and at wholesale to four
municipally owned distribution systems. The largest urban area served is the city of
Joplin, Missouri, and its immediate vicinity, with a regional population of approximately
157,000. Empire’s system hit a new maximum hourly demand of 1,199 MW on January
8, 2010 during extreme cold weather. The previous maximum demand of 1,173 MW was
set on August 15, 2007. Empire’s 2009 native customer load was 5,263,206 MWh (net
system input or NSI). Empire’s electric operating revenues in 2009 were derived as
follows: residential 41.6%, commercial 31.4%, industrial 15.2%, wholesale on-system
4.2%, wholesale off-system 3.3% and other 4.3%.

1.2 Regulatory Requirements
1.2.1 4 CSR 240-22.040 Supply-Side Resources Analysis

PURPOSE: This rule establishes minimum standards for the scope and level of detail
required in supply-side resource analysis.

(1) The analysis of supply-side resources shall begin with the identification of a variety
of potential supply-side resource options which the utility can reasonably expect to
develop and implement solely through its own resources or for which it will be a
major participant. These options include new plants using existing generation
technologies; new plants using new generation technologies; life extension and
refurbishment at existing generating plants; enhancement of the emission controls at
existing or new generating plants; purchased power from utility sources, cogenerators
or independent power producers; efficiency improvements which reduce the utility’s
own use of energy; and upgrading of the transmission and distribution systems to
reduce power and energy losses. The utility shall collect generic cost and
performance information for each of these potential resource options which shall
include at least the following attributes where applicable:

(A) Fuel type and feasible variations in fuel type or quality;
(B) Practical size range;

Empire District Electric 2010 IRP 1 Supply-Side Resources Analysis
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(C) Maturity of the technology;

(D) Lead time for permitting, design, construction, testing and startup;

(E) Capital cost per kilowatt;

(F) Annual fixed operation and maintenance costs;

(G) Annual variable operation and maintenance costs;

(H) Scheduled routine maintenance outage requirements;

() Equivalent forced-outage rates or full and partial-forced-outage rates;

(J) Operational characteristics and constraints of significance in the screening
process;

(K) Environmental impacts, including at least the following:

1. Airemissions including at least the primary acid gases, greenhouse gases,
0zone precursors, particulates and air toxics;

2. Waste generation including at least the primary forms of solid, liquid,
radioactive and hazardous wastes;

3. Water impacts including direct usage and at least the primary pollutant
discharges, thermal discharges and groundwater effects; and

4. Siting impacts and constraints of sufficient importance to affect the screening
process; and

(L) Other characteristics that may make the technology particularly appropriate as a
contingency option under extreme outcomes for the critical uncertain factors
identified pursuant to 4 CSR 240-22.070(2).

(2) Each of the supply-side resource options referred to in section (1) shall be subjected
to a preliminary screening analysis. The purpose of this step is to provide an initial
ranking of these options based on their relative annualized utility costs as well as their
probable environmental costs and to eliminate from further consideration those
options that have significant disadvantages in terms of utility costs, environmental
costs, operational efficiency, risk reduction or planning flexibility, as compared to
other available supply-side resource options. All costs shall be expressed in nominal
dollars.

(A) Cost rankings shall be based on estimates of the installed capital costs plus fixed
and variable operation and maintenance costs levelized over the useful life of the
resource using the utility discount rate. In lieu of levelized cost, the utility may
use an economic carrying charge annualization in which the annual dollar amount
increases each year at an assumed inflation rate and for which a stream of these
amounts over the life of the resource yields the same present value.

(B) The probable environmental costs of each supply-side resource option shall be
quantified by estimating the cost to the utility to comply with additional
environmental laws or regulations that may be imposed at some point within the
planning horizon.

1. The utility shall identify a list of environmental pollutants for which, in the
judgment of utility decision-makers, additional laws or regulations may be
imposed at some point within the planning horizon which would result in
compliance costs that could have a significant impact on utility rates.

2. For each pollutant identified pursuant to paragraph (2)(B)1., the utility shall
specify at least two (2) levels of mitigation that are more stringent than
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existing requirements which are judged to have a nonzero probability of being
imposed at some point within the planning horizon.

3. For each mitigation level identified pursuant to paragraph (2)(B)2., the utility
shall specify a subjective probability that represents utility decision-maker’s
judgment of the likelihood that additional laws or regulations requiring that
level of mitigation will be imposed at some point within the planning horizon.
The utility, based on these probabilities, shall calculate an expected mitigation
level for each identified pollutant.

4. The probable environmental cost for a supply-side resource shall be estimated
as the joint cost of simultaneously achieving the expected level of mitigation
for all identified pollutants emitted by the resource. The estimated mitigation
costs for an environmental pollutant may include or may be entirely
comprised of a tax or surcharge imposed on emissions of that pollutant.

(C) The utility shall rank all supply-side resource options identified pursuant to
section (1) in terms of both of the following cost estimates: utility costs and utility
costs plus probable environmental costs. The utility shall indicate which supply-
side options are considered to be candidate resource options for purposes of
developing the alternative resource plans required by 4 CSR 240- 22.060(3). The
utility shall also indicate which options are eliminated from further consideration
on the basis of the screening analysis and shall explain the reasons for their
elimination.

(3) The analysis of supply-side resource options shall include a thorough analysis of
existing and planned interconnected generation resources. The analysis can be
performed by the individual utility or in the context of a joint planning study with
other area utilities. The purpose of this analysis shall be to ensure that the
transmission network is capable of reliably supporting the supply resource options
under consideration, that the costs of transmission system investments associated with
supply-side resources are properly considered and to provide an adequate foundation
of basic information for decisions about the following types of supply-side resource
alternatives:

(A)Joint participation in generation construction projects;

(B) Construction of wholly-owned generation or transmission facilities; and

(C) Participation in major refurbishment, upgrading or retrofitting of existing
generation or transmission resources.

(4) The utility shall identify and analyze opportunities for life extension and
refurbishment of existing generation plants, taking into account their current
condition to the extent that it is significant in the planning process.

(5) The utility shall identify and evaluate potential opportunities for new long-term
power purchases and sales, both firm and nonfirm, that are likely to be available over
all or part of the planning horizon. This evaluation shall be based on an analysis of at
least the following attributes of each potential transaction:

(A) Type or nature of the purchase or sale (for example, firm capacity, summer only);

(B) Amount of power to be exchanged;

(C) Estimated contract price;

(D) Timing and duration of the transaction;

(E) Terms and conditions of the transaction, if available;
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(F) Required improvements to the utility’s generating system, transmission system, or
both, and the associated costs; and

(G) Constraints on the utility system caused by wheeling arrangements, whether on
the utility’s own system, or on an interconnected system, or by the terms and
conditions of other contracts or interconnection agreements.

(6) For the utility’s preferred resource plan selected pursuant to 4 CSR 240-22.070(7),
the utility shall determine if additional future transmission facilities will be required
to remedy any new generation-related transmission system inadequacies over the
planning horizon. If any such facilities are determined to be required and, in the
judgment of utility decision-makers, there is a risk of significant delays or cost
increases due to problems in the siting or permitting of any required transmission
facilities, this risk shall be analyzed pursuant to the requirements of 4 CSR 240-
22.070(2). [CLARIFICATION PROVIDED]

(7) The utility shall assess the age, condition and efficiency level of existing transmission
and distribution facilities, and shall analyze the feasibility and cost-effectiveness of
transmission and distribution system loss-reduction measures as a supply-side
resource. This provision shall not be construed to require a detailed line-by-line
analysis of the transmission and distribution system, but is intended to require the
utility to identify and analyze opportunities for efficiency improvements in a manner
that is consistent with the analysis of other supply-side resource options.
[CLARIFICATION PROVIDED]

Table 1-1
Clarification— Transmission and Distribution Planning

Applies to:
4 CSR 240-22.040 (6)
4 CSR 240-22.040 (7)

The existing IRP Rule predates the current Southwest Power Pool, Inc regional transmission
organization’s (SPP RTO) transmission planning process and does not contemplate such an
organization. SPP conducts three studies directly associated with transmission planning: Large
Generation Interconnection Studies, Aggregate Transmission Service Studies, and the SPP
Transmission Expansion Plan. Empire actively participates, as a customer and transmission
owner, in the development and implementation of all of the transmission studies conducted by
SPP. In addition, Empire is continually monitoring the distribution system and looking for cost
effective ways to maintain and improve the distribution system.

Empire will provide a section outlining the SPP transmission planning processes and the extent of
Empire’s participation in these processes in its upcoming IRP filing. The distribution system
maintenance and improvements that are under consideration will also be described in the IRP
report. The results of the studies and the impacts on Empire will also be summarized. Like
Empire’s last IRP filing, the SPP Expansion Plan projects and Empire’s most current
Transmission and Distribution Construction Budget will be provided as appendices to the Supply-
Side Resource Analysis report.

(8) Before developing alternative resource plans and performing the integrated resource
analysis, the utility shall develop ranges of values and probabilities for several
important uncertain factors related to supply resources. These values can also be used
to refine or verify information developed pursuant to section (2) of this rule. These
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cost estimates shall include at least the following elements and shall be based on the

indicated methods or sources of information:

(A) Fuel price forecasts over the planning horizon for the appropriate type and grade
of primary fuel and for any alternative fuel that may be practical as a contingency
option.

1. Fuel price forecasts shall be obtained from a consulting firm with specific
expertise in detailed fuel supply and price analysis or developed by the utility
if it has expert knowledge and experience with the fuel under consideration.
Each forecast shall consider at least the following factors as applicable to each
fuel under consideration:

A. Present reserves, discovery rates and usage rates of the fuel and forecasts
of future trends of these factors;

B. Profitability and financial condition of producers;

C. Potential effect of environmental factors, competition and government
regulations on producers, including the potential for changes in severance
taxes;

D. Capacity, profitability and expansion potential of present and potential
fuel transportation options;

E. Potential effects of government regulations, competition and
environmental legislation on fuel transporters;

F. In the case of uranium fuel, potential effects of competition and
government regulations on future costs of enrichment services and cleanup
of production facilities; and

G. Potential for governmental restrictions on the use of the fuel for electricity
production.

2. The utility shall consider the accuracy of previous forecasts as an important
criterion in selecting providers of fuel price forecasts.

3. The provider of each fuel price forecast shall be required to identify the
critical uncertain factors that drive the price forecast and to provide a range of
forecasts and an associated subjective probability distribution that reflects this
uncertainty;

(B) Estimated capital costs including engineering design, construction, testing, startup
and certification of new facilities or major upgrades, refurbishment or
rehabilitation of existing facilities.

1. Capital cost estimates shall either be obtained from a qualified engineering
firm actively engaged in the type of work required or developed by the utility
if it has available other sources of expert engineering information applicable
to the type of facility under consideration.

2. The provider of the estimate shall be required to identify the critical uncertain
factors that may cause the capital cost estimates to change significantly and to
provide a range of estimates and an associated subjective probability
distribution that reflects this uncertainty;

(C) Estimated annual fixed and variable operation and maintenance costs over the
planning horizon for new facilities or for existing facilities that are being
upgraded, refurbished or rehabilitated.
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1. Fixed and variable operation and maintenance cost estimates shall be obtained
from the same source that provides the capital cost estimates.

2. The critical uncertain factors that affect these cost estimates shall be identified
and a range of estimates shall be provided, together with an associated
subjective probability distribution that reflects this uncertainty;

(D) Forecasts of the annual cost or value of sulfur dioxide emission allowances to be
used or produced by each generating facility over the planning horizon.

1. Forecasts of the future value of emission allowances shall be obtained from a
qualified consulting firm or other source with expert knowledge of the factors
affecting allowance prices.

2. The provider of the forecast shall be required to identify the critical uncertain
factors that may cause the value of allowances to change significantly and to
provide a range of forecasts and an associated subjective probability
distribution that reflects this uncertainty; and

(E) Annual fixed charges for any facility to be included in rate base or annual
payment schedule for leased or rented facilities.

(9) Reporting Requirements. To demonstrate compliance with the provisions of this rule,
and pursuant to the requirements of 4 CSR 240-22.080, the utility shall furnish at
least the following information:

(A) A summary table showing each supply resource identified pursuant to section (1)
and the results of the screening analysis, including:

1. The calculated values of the utility cost and the probable environmental cost
for each resource option and the rankings based on these costs;

2. Identification of candidate resource options that may be included in alternative
resource plans; and

3. An explanation of the reasons why each supply-side resource option rejected
as a result of the screening analysis was not included as a candidate resource
option;

(B) A list of the candidate resource options for which the forecasts, estimates and
probability distributions described in section (8) have been developed or are
scheduled to be developed by the utility’s next scheduled compliance filing
pursuant to 4 CSR 240-22.080;

(C) A summary of the results of the uncertainty analysis described in section (8) that
has been completed for candidate resource options; and

(D) A summary of the mitigation cost estimates developed by the utility for the
candidate resource options identified pursuant to subsection (2)(C). This summary
shall include a description of how the alternative mitigation levels and associated
subjective probabilities were determined and shall identify the source of the cost
estimates for the expected mitigation level.

Table 1-2 documents how the reporting requirements for 4 CSR 240-22.040, the IRP
Rules for Supply-Side Resource Analysis, have been addressed.
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Table 1-2

Summary of Compliance with Reporting Requirements for IRP Rule for Supply-

Side Resource Analysis (4 CSR 240-22.040 (9))

Rule

Description Location in Report

22.040 (9) (A) | Summary table requirements | Tables 7-1 through 7-10

22.040 (9) (B) | Candidate resource options Section 4.0 and Section 5.0

22.040 (9) (C) | Results of uncertainty Volume V

analysis

22.040 (9) (D) | Summary of mitigation costs | Emission rates — Section 4.0

Allowance Costs — Section 3.0

1.2.2 Followup to the 2007 IRP Unanimous Stipulation and Agreement (dated May
6, 2008)

In the 2007 IRP Unanimous Stipulation and Agreement dated May 6, 2008, Empire
agreed to undertake the following tasks related to supply-side resource analysis prior to
or as a part of its next IRP filing:

Any costs not listed separately shall be identified with documentation that those
costs are included in the total costs.

Consider and analyze upgrades to all existing plant and detail that analysis.
Cost rankings for supply-side resources will be provided unless Empire is granted
a waiver from this requirement or there is a change in this part of the IRP rule.
Consider other long-term PPAs [in addition to wind] as candidate resources.
Identify critical uncertain factors for annual fixed and variable operation and
maintenance costs, describe why these costs were or were not deemed critical
factors unless Empire is granted a waiver from this requirement or there is a
change in this part of the IRP rule.

Analyze dispatchable renewable resources such as landfill gas generation and
additional biomass technologies; solar-based non-dispatchable renewable
technologies such as photovoltaic (PV) and solar thermal generation resources;
and potential energy efficiency improvements of existing resources.

If any resource options are eliminated during the screening phase, the Company
will provide an explanation of the process used to eliminate it.

Table 1-3 provides the location in this volume or in another volume of this IRP in which
a specific portion of the requirements from the 2007 IRP Unanimous Stipulation and
Agreement has been addressed.
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Table 1-3
Summary of Compliance with the Requirements of the 2007 IRP Unanimous
Stipulation and Agreement

S&A Issue — Brief Description

Location in Report

Costs not identified separately to be
documented as being in the total costs

Sections 3.0, 4.0 and 5.0

Document analysis of consideration of
upgrades for existing plants

Section 2.1.11

Cost rankings for supply-side resources

Tables 7-1 through 7-10

Long-term PPAs in addition to wind
considered as possible resources

Section 4.0 — Coal PPA and Nuclear PPA

Critical uncertain factors for annual fixed
and variable O&M costs

Section 4.0 and Volume V

Analyze dispatchable renewable resources
such as landfill gas and biomass

Section 5.2.2

Analyze solar-based non-dispatchable such
as PV and solar thermal

Section 5.2.3 and Volume IV (solar PV as
a DSM resource)

Analyze potential energy efficiency
improvements of existing resources

Section 6.1

Explanation for any resource options
eliminated during a screening phase

Section 4.1, Section 4.3
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2.0 Existing and Committed Supply-Side Resources

The existing supply-side resources described in this IRP include those conventional and
renewable resources that are in operation on the Empire system or for which Empire has
power purchase agreements (PPA). Committed resources include those conventional and
renewable resources for which commitments have already been made. Existing and
committed as well as future resources were examined in the modeling process for this
IRP.

2.1 Existing Resources

Empire’s existing resources to meet customer obligations include coal-fired units, natural
gas-fired combustion turbines (CT), a hydroelectric facility, ownership shares in coal-
fired units, an ownership share in a combined cycle (CC) unit, and long-term PPAs for
coal and wind. These resources are summarized on Table 2-1. All unit ratings and
environmental retrofit information described in this IRP represent ratings and
assumptions in effect at the time the IRP was in the process of being completed. Units
are rerated from time to time and all assumptions are subject to change.

In 2009, 54.5% of Empire’s total system input (in kWh) was supplied by its steam and
thermal generation units, 1.5% was supplied by its hydroelectric generation, and the
remaining 44% was purchased power, including wind energy. As also shown on Figure
2-1, coal-fired energy purchased from others under contract constituted 18.6% of
Empire’s 2009 energy profile and wind energy purchases amounted to 15%.

Figure 2-1
2009 Energy Provision by Fuel Type

Non-Contract
Purchase
Coal PPA 10.40%
18.60%

Qil
Owned Coal
40.20%

Hydro
1.50%

Wind Purchase
15.00% Natural Gas
14.10%
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Table 2-1
Empire Supply-Side Resources — Existing and Committed
Power Plant Fuel State | Interest | Empire Start Date Facility Age
Type (%) Capacity (Years)
(MW)
Asbury 1 & 2 Coal MO 100 207 1970 & 1986 40 & 24
Riverton 7 & 8 Coal KS 100 92* 1950 & 1954 60 & 56
latan 1 Coal MO 12 85 1980 30
latan 2° Coal MO 12 102 2010 <1
Plum Point Coal AR 7.52 50 2010 <1
Riverton CTs (9-12)3 Natural KS 100 194 1964, 1988, 1988 | 46, 22,22, & 3
Gas & 2007
Empire Energy Center | Natural MO 100 267 1978 & 1981 32&29
CTs Gas/Qil 2003 & 2003 71T&7
State Line CT Natural MO 100 96 1995 15
Gas/Oil
State Line CC Natural | MO 60 300 1997 &2001° 13&9
Gas

Ozark Beach Hydro MO 100 16 1913 97
Total Empire Installed 1,409
Capacity
Long Term Power Type End Date Term
Purchases
Plum Point Coal 50 2015°
Elk River Windfarm Wind 7° 2025° 20°
(150 MW PPA)
Meridian Way Wind Wind 8’ 2028’ 20’
Farm
(105 MW PPA)
Capacity Summary
Total Coal 536
Total Gas Turbine 557
Total Combined Cycle 300
Total Hydro 16
Total Purchase 65
including Wind
TOTAL 1,474

'Riverton 7 is rated at 38 MW, but can produce about 25 MW when solely burning coal. Riverton 8 is
rated at 54 MW, but can produce about 45 MW when solely burning coal. Both units achieve the
remainder of the capacity by over-firing natural gas.

®|atan 2 is characterized as a committed unit. It is expected to enter commercial operation Fall of 2010.
®Riverton 10 and 11 were manufactured in 1967 but were installed at Empire in 1988; they are 43 years
old.

*Represents Empire’s 60% share of a 500 MW State Line Combined Cycle (SLCC) unit.

*0One of the gas turbines at State Line CC was installed in 1997 and hence is 13 years old. The other gas
turbine and the steam turbine were installed in 2001.

®The Elk River Windfarm consists of 100 1.5 MW turbines for a total of 150 MW. For purposes of the
IRP, 7 MW of its installed capacity is counted toward the Company’s reserve margin. Although the term
of the PPA is 20 years, the term can be extended once for a period of 5 years at Empire’s option.

"The Meridian Way Windfarm began commercial operation on December 15, 2008. The facility is rated
at 105 MW and approximately 8 MW is counted toward the Company’s reserve margin.

8Empire owns an undivided ownership interest of 7.52% (approximately 50 MW) in Plum Point and has
signed a PPA for an additional 50 MW. Empire has the right to convert the PPA to an undivided
ownership interest in 2015.
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2.1.1 Asbury

The Asbury plant, located near Asbury, Missouri consists of two coal-fired units totaling
207 MW. Unit 1 was installed in 1970. Unit 2 was installed in 1986.

Many modifications have been made to the Asbury plant since Unit 1 achieved
commercial operation in 1970. The precipitators were upgraded in 1977. The generator
was rewound in 2007. A new state-of-the-art coal unloading facility was completed in
1990. In 1999, a new cooling tower was installed — the new fiberglass tower replaced the
previous wood one. The cyclones were replaced in 2001, after they had operated for 30
years. Also in 2001, a distributed control system was installed. Selective catalytic
reduction (SCR) for nitrous oxides (NOy) control was completed in 2008; equipment to
overfire air (also for NOy control) was installed in 2001 and 2004. Routine maintenance,
annual maintenance, and long-term maintenance is conducted on each of the units
reflecting short-term and long-term cycles. As an example, the turbines are torn down
approximately every 5-6 years (depending on hours of operation and the number of
starts) and blades are replaced periodically as necessary. **

**

In the future, it may be necessary to install additional pollution control equipment
(referred to as Air Quality Control System (AQCS)) at the Asbury station for compliance
with regulations relating to SO,, particulates and mercury. During the period of time that
the IRP was being prepared, studies were being conducted by Black & Veatch and
analysis was conducted in the IRP modeling to examine the economic desirability of
installing the AQCS at Asbury versus retiring the plant. The AQCS equipment being
examined included a scrubber, baghouse and powder activated carbon system.

**

**

In anticipation of potential regulation for ash ponds being issued in the future, Empire has
also been examining the need for a new ash landfill and a bottom ash conveyance system.
A study is being performed by Aquaterra. The equipment required and the costs for
implementation have been identified for this IRP.

2.1.2 Riverton

Empire’s Riverton generating plant located at Riverton, Kansas, has two steam-electric
generating units (Riverton 7 and 8) with an aggregate generating capacity of 92 MW and
four natural gas-fired combustion turbine units (Riverton 9, 10, 11 and 12) with an
aggregate generating capacity of 194 MW. Riverton 7 is rated at 38 MW, but can only
produce about 25 MW when solely burning coal. The remainder of the capacity is
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achieved by over-firing natural gas. Riverton 8 is rated at 54 MW, but can produce about
45 MW when solely burning coal. The remainder of the capacity is achieved by over-
firing natural gas.

Riverton 7 and 8 burn a blend of coal and petroleum coke. The units all have their
original control systems. Precipitators were installed in 1976 for dust and particulate
control.

Riverton 9 (12 MW and currently 46 years old) is capable of burning oil in addition to
natural gas and is permitted such that it can burn oil. The operation of Riverton units 9
and Riverton 7 are linked. Riverton 10 and 11 (installed in 1988) have the capability to
burn oil but under their permit may only do so under emergency conditions. Riverton 10
and 11 both have black start capability.

Routine maintenance is performed on all units. The units are inspected at regular
intervals and teardowns occur according to the manufacturers’ recommendations. When
Riverton 12 was installed in 2007, adequate natural gas piping and transmission were
designed and built to accommodate its conversion to a combined cycle unit at some point
in the future. Riverton 12°s summer rating is currently 150 MW. If Riverton 12 were
converted to a combined cycle unit, the CC rating would be a total of 250 MW,
representing an addition of 100 MW. The conversion of Riverton 12 to a CC froma CT
is a candidate resource in this IRP. **

**

**

** s driven by requirements for the U.S. Environmental Protection Agency
(EPA) to promulgate final standards addressing mercury and other hazardous air
pollutants by November 2011. The mercury standards must delineate maximum
achievable control technology (MACT). If the EPA does not meet the requirement to
promulgate rules by 2012, all existing units will need to meet a 90% MACT standard by
1/1/2015. The 90% MACT standard would **

**

2.1.3 latan 1
Empire owns a 12% undivided interest in the nominal 670 MW coal-fired latan 1 located

near Weston, Missouri, 35 miles northwest of Kansas City, Missouri, as well as a 3%
interest in the site and a 12% interest in certain common facilities. Empire is entitled to
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12% of the unit’s available capacity and is obligated to pay for that percentage of the
operating costs of the unit.

AQCS additions at latan 1 included an SCR for the removal of NOy, a wet scrubber for
the removal of sulfur dioxides (SOx), a fabric filter baghouse for the removal of
particulate matter, and a powder-activated carbon system for the removal of mercury.
These additions, made in order to comply with U.S. Environmental Protection Agency
regulations and to meet the requirements for an air permit for latan 2, were completed on
April 19, 2009.

2.1.4 State Line

Empire’s State Line Power Plant, located west of Joplin, Missouri, presently consists of
State Line Unit 1, a CT with generating capacity of 96 MW and a CC unit (State Line
CC) with generating capacity of 500 MW, of which Empire is entitled to 60%, or 300
MW. All units at the State Line Power Plant burn natural gas as a primary fuel, with
State Line Unit 1 having the ability to also burn fuel oil as a backup fuel. Burning fuel
oil requires water injection. The combined cycle consists of two CTs with a heat
recovery steam generator (HRSG) on the back of each CT. Steam from the HRSGs is fed
to the steam turbine. The CC can operate in two modes: 1) 1 x 1 mode (one CT and the
steam turbine) with capacity of 150 MW (Empire’s share) and 2) 2 x 1 mode (two CTs
and the steam turbine) with total capacity of 300 MW (Empire’s share). The total State
Line CC heat rate is roughly 7,400 Btu/kWh.

No major upgrades or additional environmental equipment are expected for any unit at
the State Line facility during the planning horizon. Routine maintenance will be
conducted. The SLCC CTs have dry low NOy burners and there is an SCR on each
HRSG.

2.1.5 Empire Energy Center

Empire has four CT peaking units at the Empire Energy Center in Jasper County,
Missouri (near the town of La Russell), with an aggregate generating capacity of 267
MW. Energy Center units 1 and 2 were installed in 1978 and 1981. They are simple
cycle frame CTs. Energy Center units 3 and 4 are aeroderivative CTs installed in 2003.
These two newer units have the ability to be on line in ten minutes or less and are thus
considered quick start units.

These peaking units operate on natural gas as well as fuel oil. These units do not require
water injection when they burn fuel oil. All units undergo routine maintenance with
inspections on a regular cycle and equipment is refurbished as needed. All of the CTs
use water injection to control NOx.
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2.1.6 Ozark Beach

Empire’s hydroelectric generating plant, located on the White River at Ozark Beach,
Missouri, has a generating capacity of 16 MW (four 4 MW units). This facility entered
operation in 1913 and will shortly be 100 years old.

New water wheels were installed at Ozark Beach in the 2002-2004 timeframe. In this
IRP, the energy available from Ozark Beach was reduced in every year starting in 2011 to
reflect the energy lost from the reallocation of water in the White River by the U.S. Army
Corps of Engineers.

2.1.7 Plum Point

The Plum Point Energy Station, a new 665-MW, sub-critical coal-fired generating facility
being built near Osceola, Arkansas met in-service criteria on August 12, 2010 and has
since been declared to be in commercial operation. Empire owns 7.52% (approximately
50 MW) of the project. In addition, Empire has a 30-year PPA for an additional 50 MW
of capacity and an option to purchase an undivided ownership share of the 50 MW
covered by the PPA in 2015.

Plum Point is equipped with an SCR for NO, removal, a dry scrubber for SOx control,
combustion controls for Volatile Organic Compounds (VOC) mitigation, and a fabric
filter baghouse for the removal of particulate matter.

2.1.8 Purchased Power

Empire has existing PPAs for both conventional and renewable resources during the
planning horizon.

2.1.8.1 Conventional

During the first part of 2010, Empire purchased power under a PPA with Westar Energy.
The capacity and energy purchased under this contract were provided from the three coal-
fired generating units at Westar’s Jeffrey Energy Center. This contract was for 162 MW
of capacity and energy. It expired on May 31, 2010.

In addition to its undivided ownership share of 7.52% (approximately 50 MW) in the
Plum Point Energy Station, Empire entered into a PPA for an additional approximate 50
MW of capacity. Empire has the option to convert this PPA into an undivided ownership
interest of approximately 50 MW in 2015.

During 2010, Empire entered into a short-term PPA with Merrill Lynch for 41 MW over

a four-month period to help meet its summer peak demand. It expires September 30,
2010.
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2.1.8.2 Renewables

On December 10, 2004, Empire entered into a 20-year contract with PPM Energy to
purchase all of the energy generated at the EIk River Windfarm located in Butler County,
Kansas. The Windfarm began commercial operation on December 15, 2005. This
facility consists of 100 1.5 MW turbines. Empire also has the ability to extend the
contract term for five years after the end of the 20-year contract period. Empire has
contracted to purchase all of the output of the project which is estimated to be
approximately 550,000 MWh of energy per year. For purposes of the IRP, 7 MW of the
150 MW of installed capacity is counted toward the Company’s reserve margin. This is
the actual current rating of the facility calculated per SPP criteria.

In June 2007, Empire signed a contract with Horizon Wind Energy to buy wind energy
from the Cloud County Wind Farm, LLC which receives energy from the 105 MW
Meridian Way Wind Farm located in Cloud County, Kansas near Concordia. The facility
is expected to generate approximately 350,000 MWh per year. The facility began
commercial operation on December 23, 2008. For purposes of the IRP, 8 MW of the 105
MW of installed capacity is counted toward the Company’s reserve margin. This is the
actual current rating of the facility calculated per SPP criteria.

2.1.9 Retirements

Empire’s generating resources as shown in Table 2-1 include units that have been in
operation for over 50 years. During the process of preparing this IRP, each plant
manager and the Director of Environmental Services was interviewed. Topics covered
during each interview included the age of the units, the maintenance schedule, known
environmental requirements and effects of such on the units, and the ability to place
additional generation at the plant site.

Barring significant changes in environmental regulations at the state or federal level,
retirements of units ** ** gver the planning horizon
would occur only in the case of a catastrophic equipment failure where it would not be
economically feasible for the unit to continue operation.

2.1.10 Emission Controls on Existing Units

Outside of this IRP but concurrently, Empire hired Black & Veatch to examine the cost
effectiveness of installing AQCS equipment on the Asbury plant in 2015. That analysis
had not been completed at the time of the IRP filing although preliminary numbers were
available for use in the IRP.

2.1.11 Existing Plant Upgrades

An examination of recent and possible upgrades at existing plants was conducted by
Empire during the development of this IRP.
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e New pollution control systems have recently been installed at the coal-fired
Asbury and latan 1 units. Asbury was retrofitted with an SCR. A scrubber, SCR,
and powder activated carbon system were installed at the jointly-owned latan unit
1 coal-fired unit.

e Both coal units that are expected to be in service in 2010 (Plum Point and latan 2)
have environmental control equipment.

e A study was underway in 2010 to determine the costs and construction timeline
associated with the Asbury AQCS.

e The possible conversion of Riverton Unit 12 (a combustion turbine) to a
combined cycle unit is one of the potential supply-side resource options evaluated
in this IRP.

e The plant managers and environmental staff were interviewed and discussed any
potential changes to the generating facilities expected during the planning
horizon.

e Empire installed new water wheels at the Ozark Beach hydroelectric facility
during 2002-2004. This plant upgrade resulted in an average increased output as
compared to the old wheels of over 16% in the 20 to 50 feet of net head range,
with some net head points being well above the overall average increase.

e Empire’s normal, ongoing maintenance program at each of its plants addresses
critical operational and mechanical issues to ensure the longevity of the units.

2.2 Committed Resources

Empire entered into a letter of intent with Kansas City Power & Light (KCP&L) on June
10, 2005, with respect to Empire’s potential purchase of an undivided ownership interest
in the proposed 850 MW supercritical coal-fired latan 2. Subsequently, a joint ownership
contract was signed. This contract, announced in June 2006, provides for Empire’s 12%
ownership participation, approximately 102 MW of generation capacity, and a
proportionate share of the construction, operation, and maintenance costs. At present,
Empire expects the latan 2 unit to be commercial in the Fall of 2010.

After accounting for all existing resources (including deratings and retirements) and all
planned resources, Empire faces a resource deficit around the ** ** based
on the base load forecast for this IRP as shown in Table 2-2 and Figure 2-2. As part of
Empire’s normal budget cycle, an updated five-year load forecast has been developed.
As a result of the new five-year load forecast (September 2010), Empire believes that the

** **
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Figure 2-2
Load and Capability Summary
**Highly Confidential in its Entirety**
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Table 2-2
Load and Capacity Summary 2010-2029 with Existing Resources, Committed
Resources and Potential Retirements and Contract Expirations with Base Load
Forecast for this IRP and no Contemplated Additions (MW)
**Highly Confidential in its Entirety**
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3.0 Assumptions

A wide variety of data assumptions must be made for IRP modeling. Many of these
assumptions are described in the following paragraphs and include fuel price forecasts,
market price forecasts, capacity margin requirements, financial parameters, and emission
costs. Parameters for generating resources, e.g., heat rates, operating and maintenance
(O&M) costs, maintenance schedules, and forced outage rates, must also be specified.
The load and energy forecast, an important series of assumptions, is described in Volume
Il.

3.1 Fuel Usage

Table 3-1 shows a comparison of historical fuel costs, including transportation and other
fuel-related costs, for Empire’s facilities:

Table 3-1
Empire’s Historical Delivered Fuel Costs ($/MMBtu)
Fuel Type 2009 2008 2007
Coal - latan 1.186 1.070 0.978
Coal - Asbury 1.763 1.577 1.432
Coal — Riverton 1.768 1.724 1.548
Natural Gas 7.376 6.909 7.050
Oil 14.318 16.721 14.870

Empire’s weighted cost of fuel burned per kWh generated was 3.1698 cents in 2009,
3.1307 cents in 2008, and 3.2197 cents in 2007.

The Asbury Plant is fueled primarily by coal with oil being used as the start-up fuel and
tire-derived fuel (TDF) being used as a supplemental fuel. In 2009, Asbury burned a coal
blend consisting of approximately 86.8% Western coal (referred to in this report as either
Western or Powder River Basin — PRB coal) and 13.2% local coal (so-called blend coal)
on a tonnage basis. Since Empire began burning TDF at Asbury, the equivalent of nearly
4.5 million passenger tires has been consumed as fuel.

The Riverton Plant fuel requirements are primarily met by coal with the remainder
supplied by natural gas, petroleum coke, and oil. A Siemens V84.3 A2 combustion
turbine (Unit 12) was installed at the Riverton plant in 2007. Riverton 12 and three other
smaller units are fueled by natural gas. During 2009, Riverton Units 7 and 8 burned an
estimated blend of approximately 82.1% Western coal and 17.9% petroleum coke on a
tonnage basis.

All of the Western coal for Asbury and Riverton Units 7 and 8 is shipped to the Asbury
Plant by rail, a distance of approximately 800 miles. The Western coal is transported
from Asbury to Riverton via truck. Both local coal and petroleum coke are transported to
Riverton and Asbury via truck.
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Unit 1 at the latan Plant is a jointly-owned coal-fired generating unit. Empire’s
ownership share is 12% (approximately 85 MW). KCP&L is the operator of this plant
and is responsible for arranging its fuel supply. The PRB coal burned in latan 1 is
transported by rail by the Burlington Northern and Santa Fe (BNSF) Railway Company.

The coal-fired Plum Point Energy Station met the in-service criteria on August 12, 2010.
Empire owns, through an undivided interest, 7.52% (approximately 50 MW) of the
project’s capacity. Empire has entered into a capital lease for railcars to provide the coal
for this facility. Empire also has a long-term power purchase agreement (PPA) for an
additional 50 MW from this facility.

The Energy Center and State Line simple cycle combustion turbine facilities are fueled
primarily by natural gas with fuel oil available for use as needed. During 2009, fuel
consumption at the Energy Center was 99.8% natural gas on a kwWh generated basis.
Essentially all of the State Line unit 1 generation came from natural gas in 2009. The
SLCC unit is fueled 100% by natural gas.

Empire has firm transportation agreements with Southern Star Central Pipeline, Inc. for
the transportation of natural gas to the State Line Power Plant for the jointly-owned
combined cycle unit. This transportation agreement can also supply natural gas to State
Line Unit No. 1, the Energy Center or the Riverton Plant, as elected by Empire on a
secondary basis. In 2002, Empire signed a precedent agreement with Williams Natural
Gas Company (now Southern Star Central), that provides additional transportation
market zone capability through 2022. This contract provides firm market zone transport
to the sites that previously were only served on a secondary basis. The majority of
Empire’s physical natural gas supply requirements will be met by short-term forward
contracts and spot market purchases. Forward natural gas commodity prices and volumes
are hedged in accordance with Empire’s Risk Management Policy in an attempt to lessen
the volatility in the Company’s fuel expense and gain predictability.

3.2 Coal Price Forecast

The first five years of the coal price forecasts used for the Asbury, Riverton, latan, and
Plum Point facilities were derived by Empire fuels personnel and reflect contract
knowledge over those years. The values for subsequent years use escalators based on the
U.S. Department of Energy’s Energy Information Administration’s (EIA) May 2010
projections.

Coal price projections for Asbury are shown in Table 3-2, those for Riverton are in Table
3-3, the coal price projections for latan 1 and 2 are shown in Table 3-4, and Plum Point’s
coal price projections are found in Table 3-5. Many utilities that consume coal have
recently experienced cost increases due to increases in the cost of coal transportation.
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Table 3-2
Asbury Coal Price Forecast () MMBtu) ** Highly confidential in its entirety**

Table 3-3
Riverton Coal Price Forecast ($/MMBtu) ** Highly confidential in its entirety**

HC
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Table 3-4
latan Coal Price Forecast ($/MMBtu) ** Highly confidential in its entirety**

Table 3-5
Plum Point Coal Price Forecast ($/MMBtu) ** Highly confidential in its entirety**

HC
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3.3 Natural Gas Price Forecast

The natural gas price forecast used for this IRP is based on the Ventyx Fall 2009 Power
Market Advisory Service Electricity & Fuel Price Outlook modified by Ventyx. Natural
gas prices were developed for four carbon scenarios: no carbon, and low, base and high
carbon tax assumptions. Any carbon tax would start no earlier than 2015. The natural
gas prices are correlated to the CO, prices and are shown on Table 3-6 and Figure 3-1.

Table 3-6
Natural Gas Price Forecast ($MMBtu)

Year Base CO; No CO, Case | Low CO, Case High CO,

Case Case
2010 6.16 6.16 6.16 6.16
2011 6.30 6.30 6.30 6.30
2012 6.12 6.13 6.12 6.12
2013 6.35 6.37 6.35 6.35
2014 7.07 7.11 7.07 7.07
2015 7.63 7.58 7.59 7.92
2016 8.03 7.95 7.98 8.47
2017 8.34 8.27 8.31 8.90
2018 8.94 8.84 8.90 9.58
2019 9.39 9.23 9.33 10.06
2020 10.49 10.29 10.45 11.19
2021 11.00 10.68 10.89 11.60
2022 11.17 10.78 11.00 11.70
2023 11.72 11.20 11.49 12.16
2024 12.17 11.55 11.90 12.51
2025 12.56 11.80 12.21 12.77
2026 13.13 12.28 12.77 13.22
2027 13.59 12.69 13.25 13.57
2028 14.23 13.29 13.89 14.06
2029 14.99 14.02 14.63 14.73

Source: Ventyx
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Figure 3-1
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3.3.1 Natural Gas Price Forecasting Methodology

Ventyx produces natural gas price forecasts for each month at individual pricing hubs
using its Natural Gas Sub-Module. The Operations Component for the sub-module
consists of a model of the aggregate U.S. natural gas sector. For each month and iteration,
it executes in the following manner:

e The Operations Component includes an econometric model of the continental U.S.
demand in each of the sectors other than power, relating monthly consumption to the
Henry Hub price.

e For each iteration of the Operations Module, natural gas demand by the power sector
is taken from the prior iteration of the Power Module.

e Liquid natural gas (LNG) supply is forecast using a proprietary global LNG model
and Henry Hub prices from the previous iteration. This model utilizes forecasts of
global LNG demand and supply.

e Domestic supply is represented in the Operations Components by exogenous
continental U.S. production declines and exogenous assumptions about deliveries
from Alaska; a pair of econometric equations relating continental U.S. productive
capacity additions to Henry Hub prices in previous months and continental U.S.
capacity utilization to the current Henry Hub/West Texas Intermediate (WTI) price;
and net storage withdrawals to balance supply and demand to the extent available
storage capacity will permit.

e The Henry Hub price is simulated as the price that balances demand and supply,
including net storage withdrawals.

Empire District Electric 2010 IRP 24 Supply-Side Resources Analysis



NP

3.3.2 Natural Gas Risk Management Policy

Empire originally enacted a Risk Management Policy (RMP) in 2001 that establishes the
approach and internal policy that Empire will use to manage specifically its natural gas
commodity risk. The policy is revised approximately each year to reflect increased
knowledge and changes in markets and financial instruments. The RMP targets for
hedging of natural gas are:

A minimum of 10% of year four expected gas burn
A minimum of 20% of year three expected gas burn
A minimum of 40% of year two expected gas burn
A minimum of 60% of year one expected gas burn*

Up to 80% of any future year’s expected requirement can be hedged if appropriate
given the associated volume risk.

The RMP serves to minimize the exposure that Empire has to the impacts of fluctuating
natural gas prices.

3.4 Fuel Oil Price Forecast

To forecast No. 2 Fuel Oil, Ventyx uses a technique similar to natural gas, where
representative current New York Mercantile Exchange (NYMEX) pricing is blended to
its internal forward view. Since crude oil is the raw material used to produce distillate
oil, jet kerosene, and heavy fuel oil (e.g., various sulfur grades of #6 residual oil) as well
as gasoline, Ventyx derives fuel oil forecasts for generators from its WTI Reference Case
Forecast.

Ventyx produces its WTI Reference Case based on NYMEX future prices for WTI QOil
and Fuel Oil #2, product price relationships between fuel oils and long-term supply and
demand analysis of the WTI and global crude oil markets. The WTI forecast is based on
72 months of NYMEX Futures prices and on subsequent supply/demand fundamentals
for the remainder for the forecast period. The WTI NYMEX prices are incorporated
directly for the first 36 months and for the following 36 months by mean regression
analysis with the supply/demand analysis.

A similar estimation technique as used to forecast monthly natural gas prices is used to
project monthly oil prices.

3.5 Market Price Forecast
Market prices for the Southwest Power Pool (SPP) were projected by Ventyx for use in

the modeling. These prices reflect conditions in the market expected to be experienced
by Empire and use the most recent market information available. Market prices were

! For example, as of July 2010, Year 1 is 2011, Year 2 is 2012, Year 3 is 2013 and Year 4 is 2014.
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determined for each of the carbon tax scenarios. The projected on-peak market prices
used for the modeling in this IRP are shown in Figures 3-2 and 3-3.

Figure 3-2
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Figure 3-3
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3.6 Capacity Margin

As a member of the SPP, Empire is required to maintain a minimum 12% capacity
margin which is approximately equivalent to a 13.7% reserve margin. This value was
used as the minimum reserve margin value for capacity planning in this IRP.

3.7 Financial Parameters

Empire’s discount rate used for planning purposes is 7.78%. The Gross Domestic
Product (GDP) Deflator used in all of the model runs is 2.5% per year throughout the
forecast period. Levelized fixed charge rates were only applied in the screening portion
of the modeling (in the Capacity Expansion Module). The values used are shown in
Table 3-7.

Table 3-7
Levelized Fixed Charge Rates
Technology Levelized Fixed Charge Rate (%0)
Combustion turbine 11.59%
Combined cycle 11.17%
Coal/IGCC 10.59%
Distributed Generation | 12.90%
Biomass 12.90%

Levelized fixed charge rates were not applied to capital costs for the units in the MIDAS
modeling since the model was used to perform a full financial analysis including
accelerated depreciation, annual rate base calculations, construction S-curves, and
Allowance for Funds Used During Construction (AFUDC). All present value of revenue
requirements (PVRR) calculations have been expressed in 2010 dollars.

No future resource is expected to have leased or rented facilities.
3.8 Emission Costs

Emission costs modeled in the IRP analysis included sulfur dioxide (SO,), nitrogen
oxides (NOy), and Mercury (Hg). For the base case, carbon dioxide (CO,) taxes began in
2015. Because the Clean Air Mercury Rule (CAMR) was vacated, the EPA is required to
issue a new rule on how mercury is to be regulated by the end of 2011. Empire assumed
a resumption of mercury emission costs and controls as of the beginning of 2015.

NOy and SO, along with many other pollutants, are regulated by a number of state and
federal statutes that complicates price projections for the costs of emissions, the limits on
the emissions themselves, and the projected future levels of emissions. The emissions
costs assumed in the analysis, reflecting a combination of state and federal requirements,
are shown in Table 3-8.
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Table 3-8
Emissions Costs — Base Environmental
Year SO, ($/ton) NOy ($/ton) Hg ($000/ton) CO; ($/ton)
2015 153 1,006 40,000 21.48
2016 162 1,035 40,000 24.12
2017 170 1,063 40,000 27.04
2018 177 1,090 40,000 30.09
2019 182 1,106 40,000 32.21
2020 186 1,120 40,000 34.66
2021 188 1,131 40,000 37.22
2022 188 1,131 40,000 40.19
2023 188 1,131 40,000 43.23
2024 188 1,131 40,000 46.87
2025 188 1,131 40,000 50.18
2026 188 1,131 40,000 53.90
2027 188 1,131 40,000 58.00
2028 188 1,131 40,000 62.35
2029 188 1,131 40,000 67.18

Source: Ventyx (Hg estimate from Empire)

Four levels of CO, regulation were examined including a case in which no CO,
regulation was enacted. Table 3-9 shows the projected CO, costs ($/ton) in a cap and
trade system (referenced as a carbon tax in this IRP), assumed to be applicable no earlier
than 2015. Because the optimization models are capable of expressly modeling
allowance costs and impacts of carbon taxes, no separate environmental mitigation costs
needed to be calculated for the supply-side resources enumerated in this Volume of the
IRP report.

Table 3-9
Carbon Dioxide Tax Assumptions
Low CO; Scenario | Base CO, Scenario High CO, Scenario
2015 12.55 21.48 27.77
2016 13.58 24.12 30.38
2017 15.05 27.04 35.81
2018 16.35 30.09 40.37
2019 18.07 32.21 43.57
2020 19.43 34.66 48.23
2021 21.23 37.22 51.74
2022 22.98 40.19 55.65
2023 25.72 43.23 60.39
2024 28.51 46.87 65.29
2025 30.81 50.18 69.23
2026 33.84 53.90 73.84
2027 36.35 58.00 79.20
2028 38.60 62.35 85.03
2029 40.63 67.18 90.44

Source: Ventyx
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For the low and high CO; scenarios, changes in SO,, NOx and mercury emission
allowances prices and gas, oil, and coal prices were correlated with the CO, prices.
Tables 3-10 through 3-14 show the correlated price projections for all four of the carbon
tax scenarios. The coal prices shown are those that would be expected for any new coal-
fired generation built in the future.

Table 3-10
Projected Coal Prices for Future Coal-Fired Resources — Carbon Scenarios
($/MMBtu
No CO; Low CO, Base CO; High CO,
Scenario Scenario Scenario Scenario
2017 2.34 2.30 2.13 1.95
2018 2.46 2.40 2.17 1.95
2019 2.57 2.49 2.22 1.95
2020 2.70 2.59 2.28 1.93
2021 2.84 2.70 2.33 1.93
2022 3.03 2.84 2.40 1.97
2023 3.22 2.95 2.46 2.09
2024 3.46 3.10 2.52 2.25
2025 3.70 3.25 2.58 2.42
2026 4.03 3.43 2.66 2.62
2027 4.19 3.47 2.72 2.72
2028 4.32 3.49 2.81 2.81
2029 4.45 3.51 2.89 2.89
Source: Ventyx
Table 3-11
Projected Oil Prices — Carbon Scenarios ($/MMBtu)
No CO, Low CO, Base CO; High CO,
Scenario Scenario Scenario Scenario
2015 22.29 22.97 25.21 27.20
2016 23.31 24.23 27.20 29.34
2017 24.01 25.30 29.04 32.13
2018 24.66 26.32 30.93 34.52
2019 25.18 27.38 32.38 36.23
2020 25.51 28.16 33.71 37.89
2021 25.80 29.08 35.03 39.01
2022 25.92 29.83 36.22 39.66
2023 26.17 31.15 37.55 39.26
2024 26.34 32.43 38.81 39.51
2025 26.68 33.76 40.06 40.06
2026 27.23 35.67 41.49 41.49
2027 28.03 37.72 43.03 43.03
2028 29.88 41.13 44.82 44.82
2029 31.11 43.65 46.66 46.66

Source: Ventyx
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Table 3-12
Projected SO, Allowance Prices ($/ton)

No CO, Low CO, Base CO; High CO,

Scenario Scenario Scenario Scenario
2015 170 171 153 134
2016 189 189 162 138
2017 212 209 170 127
2018 240 233 177 111
2019 264 251 182 106
2020 296 275 186 118
2021 336 304 188 135
2022 400 350 188 160
2023 470 388 188 188
2024 470 362 188 188
2025 470 339 188 188
2026 470 305 188 188
2027 470 274 188 188
2028 470 244 188 188
2029 470 214 188 188
Source: Ventyx, Based on 2009 Fall Reference Case

Table 3-13
Projected Annual NOy Allowance Prices ($/ton)

No CO, Low CO, Base CO; High CO,

Scenario Scenario Scenario Scenario
2015 1,083 1,083 1,006 914
2016 1,155 1,149 1,035 925
2017 1,243 1,227 1,063 871
2018 1,352 1,321 1,090 821
2019 1,438 1,386 1,106 776
2020 1,548 1,472 1,120 681
2021 1,682 1,567 1,131 617
2022 1,850 1,686 1,131 541
2023 2,069 1,810 1,131 446
2024 2,414 2,009 1,131 483
2025 2,836 2,251 1,131 567
2026 3,483 2,573 1,131 697
2027 4,489 3,098 1,131 898
2028 5,072 3,251 1,131 1,014
2029 5,655 3,404 1,131 1,131

Source: Ventyx, Based on 2009 Fall Reference Case
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Table 3-14
Projected Mercury Allowance Prices ($000/ton)

No CO, Low CO, Base CO; High CO,

Scenario Scenario Scenario Scenario
2015 41,159 40,974 40,000 39,153
2016 41,521 41,246 40,000 39,140
2017 41,942 41,522 40,000 38,827
2018 42,391 41,828 40,000 38,724
2019 42,701 41,934 40,000 38,708
2020 43,051 42,108 40,000 38,712
2021 43,398 42,210 40,000 38,903
2022 43,767 42,325 40,000 39,230
2023 44,093 42,245 40,000 39,519
2024 44,397 42,125 40,000 37,294
2025 44,575 41,957 40,000 37,443
2026 44,645 41,593 40,000 37,502
2027 44,715 41,324 40,000 37,560
2028 44,785 41,111 40,000 37,619
2029 47,619 43,470 40,000 40,000

Source: Empire/Ventyx
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4.0 New Conventional Resources

Future supply-side resources available to Empire over the twenty-year planning horizon
include both conventional and renewable resources. The conventional resources
considered in the IRP are described in this Section of the report. The renewable
resources considered in the IRP are described in Section 5.0.

A variety of conventional resources were examined in the course of preparing this IRP.
These resources included supercritical coal, CT, CC, nuclear (PPA only), distributed
generation, integrated gasification combined cycle (IGCC), and the conversion of
Riverton 12 from a CT to CC. The capital costs modeled for each resource option
include only generic costs for new transmission required; not those costs expected at any
specific location due to the current methods that the SPP uses to plan and cost out new
transmission projects. Costs are included for the switching station at the power plant.
O&M cost estimates are provided. Empire believes the uncertainty that surrounds the
O&M costs for any future power plant is significantly overshadowed by the uncertainty
related to any of natural gas prices, market prices, and the level of carbon taxes. Thus,
the uncertainty associated with O&M costs is not considered further in this IRP.

4.1 Supercritical Coal

In a supercritical coal unit, chunks of coal are crushed into fine powder in the pulverizers
and are fed into a combustion unit (boiler or furnace) where it is burned. Heat from the
burning coal is used to generate steam that is used to spin one or more turbines to
generate electricity. Coal units currently generate about half of the electricity produced
annually in the U.S.

As modeled, the coal option available to Empire represents its ownership share of a larger
unit. As larger units benefit from economies of scale, this modeling choice was made to
ensure Empire was able to take advantage of the cost effectiveness represented by the
larger units. However, the actual timing and ownership share of units that Empire might
be able to participate in will be dependent on plans of other utilities in the region and are
expected to be largely out of Empire’s control. The data used in the modeling are shown
in Table 4-1.

Cost and emission data are based on information from a supercritical coal unit currently
under construction in the region. Supercritical coal units with carbon capture and
sequestration are not assumed to be commercially viable within the planning horizon
modeled in this IRP. Costs were developed for a coal unit equipped with CCS prior to
making a judgment on the earliest feasible year of installation. The data are presented to
show the estimated cost and efficiency differences between a traditional coal-fired unit
and one equipped with CCS.
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Table 4-1
Supercritical Coal Performance Parameters
Parameter No CCS With CCS PPA — No CCS

Earliest feasible year of installation 2020 Outside of 2017

planning

horizon
Size, MW (net) 50* 50* 50*
Full load heat rate, Btu/kWh 9,220 11,986 9,220

Lead time, months 60 60
Capital cost, $/kW (2010 $) 2,400 4,591 -
Fixed O&M, $/kW-year 27.53 32.15 363.29
Variable O&M, $/MWh 4.59 6.15 4.59
Equivalent Forced Outage Rate, % 6.0 7.0 6.0
Maintenance Outage Rate, % 6.5 7.5 6.5
SO, Emissions, IbssMMBtu 0.03 0.03 0.03
NOx Emissions, lbssMMBtu 0.05 0.05 0.05
CO; Emissions, lbssyMMBtu 210 21 210
Mercury Emissions, Ibs/MMBtu 0.001 0.001 0.001

*Ownership share of a larger unit.

With the assumption that carbon dioxide (CO,) may eventually be regulated (either cap
and trade or a tax) with an associated requirement to significantly reduce CO, emissions
in the future, CCS may need to be proven as a viable technology in order for coal-fired
generation to continue to be a future new resource option. As part of its efforts to
examine CCS, Empire is one of the five electric utilities participating in the Missouri
Carbon Sequestration Project (MCSP). This project is researching the feasibility of

shallow carbon sequestration within geologic formations in Missouri.

Phase | of the MCSP has been completed and funds to move the project into its second
phase were announced in April 2010. Carbon capture is currently under development.
Because carbon sequestration is the other component necessary for successful CCS, the
Missouri utilities are supporting research efforts to determine feasibility.

Other utility participants include AmerenUE, Associated Electric Cooperative, City
Utilities of Springfield, and KCP&L. Research members of the project include City
Utilities of Springfield, Missouri Department of Natural Resources, Missouri State
University, and Missouri University of Science & Technology. Supporting Organizations
include Missouri Energy Development Association, Missouri Public Service
Commission, Missouri Public Utility Alliance, and the EPA Region VII.

4.2 Combustion Turbine

Combustion turbines typically burn natural gas and/or No. 2 fuel oil and are available in a
wide variety of sizes and configurations. CTs are generally used for peaking and reserve
purposes because of their relatively low capital costs, higher full load heat rate, and the
higher cost of fuel when compared to conventional coal-fired baseload capacity. CTs,
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particularly aeroderivatives, have the added benefit of providing quick-start capability in
certain configurations. In this IRP, both simple cycle and aeroderivative CTs were
options in the optimization modeling with data used as shown on Table 4-2. Data for
capital costs for the CTs are based on manufacturers’ information provided by Siemens,

General Electric, and Pratt and Whitney.

Table 4-2
Combustion Turbine Performance Parameters

Parameter Aeroderivative CT | Simple Cycle CT

Earliest feasible year of installation 2015 2015
Size, MW (net) 60 115
Full load heat rate, Btu/kWh 11,000 10,500
Lead time, months 48 48
Capital cost, $/kW (2010 $) 674 573
Fixed O&M, $/kW-year 10.85 13.23
Variable O&M, $MWh 3.00 3.00
Equivalent Forced Outage Rate, % 3.6 3.6
Maintenance Outage Rate, % 4.1 4.1
NOy Emissions, lbssMMBtu 0.03 0.03
CO, Emissions, IbssMMBtu 120 120

4.3 Combined Cycle

In a combined cycle (CC) facility, the hot exhaust gases from one or more CTs pass
through a heat recovery steam generator (HRSG). The steam generated by the HRSG is
expanded through a steam turbine which, in turn, drives an additional generator.
Combustion turbine combined cycle systems typically burn natural gas and are available
in a wide variety of sizes and configurations. In Empire’s IRP, two CC options were
available for selection: 1) a new unsited CC facility, and 2) the conversion of the
Riverton 12 CT to a CC unit. Riverton 12 can be converted into a CC unit through the
addition of an HRSG and a steam turbine which would result in 100 MW of additional
capacity. The Riverton12 conversion costs are based on an estimate prepared by Sega,
Inc., an engineering and technical services company based in Overland Park, Kansas.
The general CC unit capital costs are based on a cost estimate from a CT manufacturer
plus the conversion cost estimates from Sega. CC with CCS is assumed to not be
commercially viable during the planning horizon modeled for this IRP. The data used for

modeling are shown on Table 4-3.

Empire District Electric 2010 IRP

34 Supply-Side Resources Analysis




NP

Table 4-3
Combined Cycle Performance Parameters
Parameter General CC with CCS | Riverton 12
CcC Conversion
Earliest feasible year of installation 2015 Outside of 2015
planning
horizon
Size, MW (net) 250 250 100*
Full load heat rate, Btu/kWh 7,500 9,750 7,500
Lead time, months 48 48 48
Capital cost, $/kW (2010 $) 720 1,584 1,253
Fixed O&M, $/kW-year 12.48 22.10 12.48
Variable O&M, $/MWh 2.07 3.15 2.07
Equivalent Forced Outage Rate, % 5.50 5.50 5.50
Maintenance Outage Rate, % 7 6 7
NOy Emissions, IbsyMMBtu .01 .01 .01
CO; Emissions, Ibs/MMBtu 120 12 120

*Represents the incremental capacity of the CC unit only, not the total including the CT.
1. Same fixed costs as currently projected for Riverton 12 asa CT. Thus, no additional fixed

costs.

4.4 Nuclear

New nuclear units are currently being pursued around the country at brownfield sites —
meaning additional units are being planned at sites with operating units. New nuclear
unit designs have been submitted to the U.S. Nuclear Regulatory Commission (NRC) and
have received or are awaiting design approval. Small Modular Reactors (SMR) are
receiving much attention and interest as well. These are new reactor designs for which
each module is much smaller than the typical approximately 1,000 MW associated with
the nuclear units designed and built in the 1970s and 1980s.

Although Empire is not aware of any opportunities for it to become a joint owner of a
nuclear unit in the region, for purposes of the IRP, Empire considered a nuclear unit PPA
as an option starting in 2025. At some point in the future, possibly within the planning
horizon and possibly later than the end of the planning horizon, it is conceivable that,
within the region, one or more new nuclear units could be pursued as an additional unit at

an existing nuclear power plant site.

The IRP modeling assumes that Empire would participate in a PPA with the owner of a
new nuclear unit. However, the actual timing and size of such a PPA will be dependent
on plans of other utilities in the region and are expected to be largely out of Empire’s

control.
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Table 4-4
Nuclear PPA Performance Parameters

Parameter Value
Earliest feasible year of installation 2025
Size, MW (net) 50*
Full load heat rate, Btu/kWh 10,300
PPA cost, $/kW-year 1035.74
Variable O&M, $/MWh 0.49
Equivalent Forced Outage Rate, % 3.8
Maintenance Outage Rate, % 6.2
Emissions None
*Represents share of a larger jointly-owned unit.

4.5 Distributed Generation

Distributed generation (DG) refers to small-scale power plants that differ from traditional
electricity supply due to their small size, location, and grid connection. DGs are located
at or near the point at which the power is used. Such installations relieve congestion in
power lines during periods of peak demand, helping to defer investments in additional
transmission and distribution capacity. DG facilities are often installed on the
distribution system as opposed to on the transmission system, where generation is
typically connected. DG facilities may also be used to boost the quality and reliability of
local electricity service by providing voltage control and backup power to customers who
require such “premium” service. Data used to model distributed generation are shown in
Table 4-5.

Table 4-5
Distributed Generation Performance Parameters
Parameter Value
Earliest feasible year of installation | 2014
Size, MW (net) 5
Full load heat rate, Btu/kWh 10,000
Lead time, months 12
Capital cost, $/kW (2010 $) 1,404
Fixed O&M, $/kW-year 16.03
Variable O&M, $/MWh 7.12
Equivalent Forced Outage Rate, % 0
Maintenance Outage Rate, % 0

4.6 Integrated Gasification Combined Cycle (IGCC)

Coal gasification is a process that converts solid coal into a synthetic gas composed
mainly of carbon monoxide and hydrogen. Integrated gasification combined cycle
(IGCC) combines both steam and gas turbines (“combined cycle”). The fuel gas leaving
the gasifier must be cleaned (to very high levels of removal efficiencies) of sulfur
compounds and particulates in order to be a suitable fuel for combustion. After the fuel
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gas has been cleaned, it is burned and expands in a gas turbine. Steam is generated and
superheated in both the gasifier and the heat recovery unit downstream from the gas
turbine. The flue gas is then directed through a steam turbine to produce electricity.
IGCC plants can achieve up to 45 percent efficiency depending on the level of integration
of the various processes, greater than 99 percent SO, removal, and NOy below 50 parts
per million.> The analysis assumes that Empire would participate in a share of a larger
jointly-owned unit. Data used to model IGCC are shown in Table 4-7.

Table 4-6
IGCC Performance Parameters

Parameter Value
Earliest feasible year of installation 2020
Size, MW (net) 50*
Full load heat rate, Btu/kWh 9,300
Lead time, months

Capital cost, $/kW (2010 $) 2437
Fixed O&M, $/kW-year 38.67
Variable O&M, $/MWh 2.92
Equivalent Forced Outage Rate, % 6.0
Maintenance Outage Rate, % 6.5
SO, Emissions, IbssMMBtu .02
NOx Emissions, IbssMMBtu .01
CO; Emissions, IbssMMBtu 210
Mercury Emissions, lbs/yMMBtu .0005
*Represents a share of a larger jointly-owned unit.

IGCC with CCS is assumed to not be commercially viable during the planning horizon
modeled for this IRP.

2 Source: "Clean Coal Technologies for Developing Countries," World Bank Technical Paper No. 286,
Energy Series, E. Stratos Tavoulareas and Jean-Pierre Charpentier, July 1995.
http://www.worldbank.org/html/fpd/em/power/EA/mitigatn/igccsubs.stm, accessed May 2006.
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5.0 New Renewable Resources

The regulatory requirements for renewable resources in certain of Empire’s jurisdictions
are discussed first in the section on Renewable Portfolio Standards. The second section
contains a discussion of the renewable resources considered in this IRP.

5.1 Renewable Portfolio Standards

Renewable Portfolio Standards (RPS) or Renewable Energy Standards have been
established by the voters or the legislature in Missouri, Kansas, and Oklahoma. The
requirements for each are provided below.

5.1.1 RPS - Missouri

The RPS (Proposition C) approved by the voters during the November 4, 2008 election,
and currently undergoing rulemaking at the MPSC, mandates percentages of an electric
utility’s sales that are to be provided by renewable energy resources by the dates shown
in Table 5-1. The RPS further requires that a specific percentage be provided by solar
energy unless a utility is exempted. Renewable energy resources as approved by the
voters and as defined in the proposed rules in Docket EX-2010-0169 (July 1, 2010, as
posted in the August 16, 2010 Missouri Register) are:

e Wind

e Solar, including solar thermal sources utilized to generate electricity, photovoltaic

cells, or photovoltaic panels

Dedicated crops grown for energy production

Cellulosic agricultural residues

Plant residues

Methane from landfills or wastewater treatment

Clean and untreated wood, such as pallets

Hydropower (not including pumped storage) that does not require a new diversion

or impoundment of water and that has generator nameplate ratings of ten (10)

MW or less

e Fuel cells using hydrogen produced by any of the renewable energy resources
shown in the list above

e Other sources of energy not including nuclear that become available after
November 4, 2008, and are certified as renewable by the department [Missouri
Department of Natural Resources].

A multiplier of 1.25 will apply to all in-state resources (meaning that each 1 kWh of
renewable energy generated within Missouri will count as 1.25 kWh for purposes of
determining compliance with the Missouri RPS).
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Table 5-1
Missouri Renewable Portfolio Standard
Dates RES Percentage (no less than)
2011-2013 2
2014-2017 5
2018-2020 10
Beginning in 2021 15

Notes:

1. Percentage of an electric utility’s sales.

2. Some or all of the requirement may be satisfied by the purchase of Renewable Energy Credits (REC).
3. Each kWh of eligible energy generated within Missouri will count as 1.25 kWh.

As of January 20, 2009, Empire had renewable energy resource aggregate nameplate
capacity equal to or greater than 15% of its fossil-fired generating capacity.

Table 5-2

Empire Renewable Resources
Name of Resource Type of Resource Nameplate (MW)
Ozark Beach Hydroelectric 4 units — 16 MW total
Elk River Wind 150*
Meridian Way Wind 105*
TOTAL RENEWABLE 271
Total 2010 Fossil-Fired 1241
Capacity
% of Total represented by 21.8%
Renewables

*Represents the nameplate capacity for these facilities. Actual rated capacity is 7 MW and 8 MW,
respectively.

5.1.2 RPS - Kansas

The state legislature passed HB 2369 in 2009 establishing an RPS in Kansas. The
rulemaking process at the Kansas Corporation Commission related to the RPS is ongoing.
Utilities are required to generate or purchase a certain amount of their electricity peak
demand for Kansas-only customersfrom eligible renewable resources as shown in Table
5-3.

Table 5-3
Kansas Renewable Portfolio Standard
Years Percentage of Utility Peak Capacity Demand
2011-2015 10%
2016-2019 15%
2020 and onward 20%

Note: % calculated based on the average demand of the prior three years
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Renewable energy resources are defined by the statute to include:

Wind

Solar thermal sources

Photovoltaic cells and panels

Dedicated crops grown for energy production

Cellulosic agricultural residues

Plant residues

Methane from landfills or from wastewater treatment

Clean and untreated wood products such as pallets

Existing hydropower

New hydropower, not including pumped storage, that has a nameplate rating of 10

MW or less

e Fuel cells using hydrogen produced by one of the above-named renewable energy
resources

e Other sources of energy, not including nuclear power, that become available after

the legislation becomes effective, and that are certified as renewable by rules and

regulations of the Kansas Corporation Commission.

Renewable resources installed in Kansas qualify for a 1.1 multiplier for the purpose of
compliance. The RPS will apply to all power sold to Kansas retail customers whether the
power they consume is generated or purchased inside or outside of the state.

5.1.3 RPS - Oklahoma

In May 2010, Oklahoma enacted HB 3028 that established a renewable energy goal for
electric utilities operating in the state. The goal is “that 15% of all installed capacity of
electricity generation within the state by the year 2015 be generated from renewable
energy sources.” Qualifying renewable energy resources include:

Wind

Solar

Photovoltaic

Hydropower

Hydrogen

Geothermal

Biomass, including agricultural crops, wastes, and residues, wood, animal and

other degradable organic wastes, municipal solid waste, and landfill gas

e Distributed generation from an eligible renewable energy resource less than 5
MW

e Other renewable energy resources approved by the Commission

e Demand-side management and energy efficiency.
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The percentage of renewable energy shall be determined by dividing all installed capacity
of renewable electricity generation in Oklahoma by the total installed capacity of all
electricity generation in Oklahoma.

Empire has no electric generating resources in Oklahoma.
5.2 Renewable Resources

Empire examined a range of renewable resources in this IRP. These include wind,
biomass (chicken/turkey waste, landfill gas and others), and solar (PV and solar thermal).
Empire currently burns fuel derived from tires at its Asbury station. Empire purchases
wind energy from Elk River Windfarm, LLC, whose wind generation facility (EIk River
Windfarm) is near Beaumont, Kansas. Empire also purchases wind energy from Cloud
County Wind Farm, LLC (the Meridian Way Wind Farm) in Cloud County, Kansas.

5.2.1 Wind

Wind energy systems for utility applications transform the kinetic energy of the wind into
electrical energy. Horizontal-axis turbines (propeller-style machines) are the most
common wind turbine configuration today, constituting almost all of the utility-scale
(greater than 100 kW) applications. Figure 5-1 shows this typical wind turbine
configuration.

Figure 5-1
Wind Turbine Configuration
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Turbine subsystems include:
e Arrotor, or blades, that convert the wind’s energy into rotational shaft energy
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e A nacelle (enclosure) containing a drive train, usually including a gearbox (not all
turbines require a gearbox) and a generator

e A tower to support the rotor and drive train

e Electronic equipment such as controls, electrical cables, ground support
equipment, and interconnection equipment.®

The American Wind Energy Association (AWEA) reported as of mid-2010 that the U.S.
had 36,303 MW of installed wind energy capacity. The top fifteen states as reported by
AWEA as of mid-2010 are shown in Table 5-4.

Table 5-4
Installed Wind Energy Capacity in the U.S. (July 2010)
State Installed Capacity | Rank
(MW)
Texas 9,707 1
lowa 3,670 2
California 2,739 3
Oregon 1,920 4
Washington 1,914 5
Illinois 1,848 6
Minnesota 1,797 7
New York 1,274 8
Colorado 1,248 9
North Dakota 1,222 10
Oklahoma 1,130 11
Indiana 1,127 12
Wyoming 1,101 13
Kansas 1,026 14
Pennsylvania 748 15

5.2.1.1 Wind - Missouri

The profile of wind resources shown on Figure 5-2 reveals that Class 3 or lower wind
resources exist in Empire’s Missouri service territory. Generally wind resources need to
be at least Class 3 (the highest wind ranking is Class 7) in order to be considered suitable
for wind energy development. This map shows some suitable resources in the Ozark
Plateau. Wind resource maps from other sources have indicated that the northwest corner
of the State has the highest class wind rankings.* The resources that AWEA reports to be
on-line in Missouri are shown in Table 5-5.

® Figure, general information and state project information from web site of the American Wind Energy
Association www.awea.org.

4 Figure 3-44, “Missouri annual average wind power,” Wind Energy Resource Atlas of the United States,
http://rredc.nrel.gov/wind/pubs/atlas/maps/chap3/3-44m.html.
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Figure 5-2(a)
Wind Resources in Missouri
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Figure 5-2(b)
Wind Resources in Missouri
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Table 5-5
Wind Energy Projects in Missouri

NP

Year of Size Name Developer Utility Purchaser
Operation | (MW)
2007 56.7 Bluegrass Ridge Wind | Wind Capital Associated
energy project Group/John Deere | Electric
Capital Cooperative
(AECI)
2008 5 Loess Hills Wind Wind Capital Missouri Joint
Energy Center Group/John Deere | Municipal Electric
Capital Utility
Commission
2008 50.4 Cow Branch Wind Wind Capital AECI
Energy Center Group/John Deere
Capital
2008 50.4 Conception Wind Wind Capital AECI
Project Group/John Deere
Capital
2009 146 Farmers City Iberdrola
Renewables
2010 148.5 | Lost Creek Ridge Wind Capital AECI
Wind Farm Group

5.2.1.2 Wind - Kansas

The American Wind Energy Association ranks Kansas third in the nation (behind North
Dakota and Texas) in potential wind energy production. The resource map in Figure 5-
3(a) and (b) shows the Class 3 and 4 wind resources in Kansas.> The resources that

AWEA reports to be on-line in Kansas are shown in Table 5-6.

® Figure 3-42, “Kansas annual average wind power,” Wind Energy Resource Atlas of the United States,
http://rredc.nrel.gov/wind/pubs/atlas/maps/chap3/3-42m.html.
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Figure 5-3(a)
Kansas Wind Resource Map
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Table 5-6
Wind Energy Projects in Kansas

NP

Year of Size Name Developer Utility Purchaser
Operation | (MW)
1999 1.5 St. Mary’s Western Resources | Western Resources
2001 112.2 | Gray County Wind FPL Energy Aquila
Farm
2005 150 Elk River Wind Farm | PPM Energy" Empire
2006 100.5 | Spearville Wind Kansas City Power | Kansas City Power
Energy Facility & Light & Light
2008 100.8 | Smoky Hills Wind Tradewind Energy | Sunflower
Farm Electric/Midwest
Energy/BPU
2008 148.5 | Smoky Hills Il Tradewind Energy
2008 96 Meridian Way Horizon Wind Westar
Energy
2008 105 Meridian Way 11 Horizon Wind Empire
Energy
2009 100 Flat Ridge Wind Farm | BP Alternative Westar
Energy/Westar
2009 99 Central Plains Westar Westar
2010 12.5 Greensburg John Deere Wind

1. Elk River Wind Farm is now owned by Iberdrola Renewables.

5.2.1.3 Wind - Oklahoma

Oklahoma ranks eighth nationwide in potential wind energy production with most Class 3
and higher wind resources located in the western portion of the state. The resource map
in Figure 5-4(a) and (b) shows the Class 3 and 4 wind resources in Oklahoma.® The
resources that AWEA reports to be on-line and under construction in Oklahoma are

shown in Table 5-7.

®Figure 3-45, “Oklahoma annual average wind power,” Wind Energy Resource Atlas of the United States,
http://rredc.nrel.gov/wind/pubs/atlas/maps/chap3/3-45m.html.
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Figure 5-4(a)
Oklahoma Wind Resource Map
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Table 5-7
Wind Energy Projects in Oklahoma

NP

Year of Size Name Developer Utility Purchaser
Operation | (MW)
Operational
2003 102 Oklahoma Wind FPL Energy Oklahoma
Power Center Municipal Power
Authority;
Oklahoma Gas &
Electric
2003 74.25 | Blue Canyon Wind Consortium Western Farmers
Power Electric Coop
2005 147 Weatherford Wind FPL Energy Public Service
Energy Center Company of
Oklahoma (AEP)
2005 0.05 Bergey Windpower Bergey Windpower | Bergey
Headquarters Windpower
Headquarters
2005 151.2 | Blue Canyon Il Horizon Wind Public Service
Energy Company of
Oklahoma (AEP)
2006 60 Centennial Wind Invenergy Oklahoma Gas &
Energy Project Electric (OG&E)
2007 945 Sleeping Bear Chermac Energy Public Service
Corp/Edison Company of
Mission Group Oklahoma (AEP)
2007 60 Centennial Wind Chermac OG&E
Energy Project Energy/Invenergy
2008 123 Red Hills Acciona
2008 18.9 Buffalo Bear Edison Mission Western Farms
Group Electric Coop
2009 345+ | Blue Canyon V Horizon-EDPR Public Service
64.5 Company of
Oklahoma (AEP)
2009 98.9 Elk City NextEra Energy
Resources
2009 101.2 | OU Spirit CPV/OG&E OG&E
Under Construction
151.8 | Keenan Il CPV Renewable OG&E
Energy
99.2 Minco Wind NextEra Energy
Resources
129.6 | Taloga Edison Mission OG&E

Group
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5.2.1.4 Wind - Arkansas

The resource map in Figure 5-5(a) and (b) shows the Class 3 and 4 wind resources in
Arkansas.” Only one very small wind resource is reported to be operational by AWEA,
0.1 MW at the Bitworks Prairie Grove Industrial Park. AWEA reports no proposed
projects.

Figure 5-5(a)
Arkansas Wind Resource Map
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" Figure 3-41, “Arkansas annual average wind power,” Wind Energy Resource Atlas of the United States,
http://rredc.nrel.gov/wind/pubs/atlas/maps/chap3/3-41m.html.
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Figure 5-5(a)
Arkansas Wind Resource Map

Arkansas
50 m Wind Power

Transmission Line*
Vakage (V)

o
— 115161
— I

—— 5
80

W ] i A s - .
w | N L S %

* Sourne: POV ERmep. QR008
Phaits, & Diobgion of e Mo
a8 Companies

The annual wind power astimates for

e . A e s o™ Wind Power Classification

wm mis meh

0. 200 0 56 00125
200 30 B Gl V.M
300 &0 G T 43T
4 400 - 50 e 15 167 - Wil
5 Ewcolenl  50. G0 The BD W17
G Dustandig 600- 000 B e-TT

Supe > 00 s

Eanmes

The SPP has certified the capacity that Empire counts for both Elk River (7 MW) and
Meridian Way (8 MW). For purposes of planning in the IRP, 5% of the nameplate of any
new wind resource counts toward the capacity margin calculation.

Wind performance parameters are shown in Table 5-8.

Table 5-8

Wind Performance Parameters
Parameter PPA
Earliest feasible year of installation 2017
Size, MW (net) 100
Energy Cost, $/MWh (2010 $)* 59
Fixed O&M, $/kW-year -
Variable O&M, $/MWh (wind regulation only) 5.13
Equivalent Forced Outage Rate, % -
Capacity Factor, % 43
*Production tax credit assumed to expire in 2012 which results in an
adjustment to the energy cost.

5.2.2 Biomass
Biomass electric generation is currently the largest source of renewable energy that is not

hydroelectric in the U.S. Biomass means any plant-derived organic matter available on a
renewable basis including dedicated energy crops and trees, agricultural food and feed
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crops, agricultural crop wastes and residues, wood wastes and residues, aquatic plants,
animal wastes, municipal wastes and other waste materials. Waste energy consumption
generally falls into categories that include municipal solid waste, landfill gas, and other.
Other biomass includes agriculture byproducts/crops, sludge waste, tires, and other
biomass solids, liquids, and gases. Biofuels being developed from biomass resources
include ethanol, methanol, biodiesel, Fischer-Tropsch diesel, and gaseous fuels such as
hydrogen and methane.

Biomass resources available in Missouri, as reported by the National Renewable Energy
Laboratory, are shown on Figure 5-6. For the sixteen counties® that comprise the Empire
service territory, the biomass resource potential is quite small.

5.2.2.1 Biomass — Chicken/Turkey Waste

Chicken and/or turkey wastes represent a form of biomass that is prevalent in Empire’s
service territory. Research on studies conducted for facilities in states outside of
Missouri concluded that the cost of power from such a facility would be about 8
cents/kWh and that the heat content of the fuel (chicken or turkey waste mixed with a
wood waste product) would be 5,000 to 7,000 Btu/Ib.*°

5.2.2.2 Biomass — Landfill Gas
The U.S. Energy Information Administration describes landfill gas as follows™:

Municipal solid waste contains significant portions of organic materials that produce a
variety of gaseous products when dumped, compacted, and covered in landfills.
Anaerobic bacteria thrives in the oxygen-free environment, resulting in the
decomposition of the organic materials and the production of primarily carbon dioxide
and methane. Carbon dioxide is likely to leach out of the landfill because it is soluble in
water. Methane, on the other hand, which is less soluble in water and lighter than air, is
likely to migrate out of the landfill. Landfill gas energy facilities capture the methane
(the principal component of natural gas) and combust it for energy.

8 U.S. Department of Energy, Energy Efficiency and Renewable Energy,“Biomass Topics,”
http://www.eere.energy.gov/RE/biomass.html.

° Barry, Barton, Cedar, Christian, Dade, Dallas, Greene, Hickory, Jasper, Lawrence, McDonald, Newton,
Polk, St. Clair, Stone, and Taney.

19 Missippi_band_choctaw_tep_nov03.pdf.

1« andfill Gas,” U.S. Department of Energy — Energy Information Administration,
http://www.eia.doe.gov/cneaf/solar.renewables/page/landfillgas/landfillgas.html.
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Figure 5-6
Biomass Resources in Missouri
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Figure 5-7

MODERN LANDFILL
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Source: The National Energy Education Project

Figure 5-8

Landfill Gas Energy Potential Based on 2005-2014 Minimum Gas Flows

Landfill Name MW NG (Mcf)
SLRO
Autoshred 24 228.6 JAtchison Worth
Bridgeton 84 802.9 Nodaway Harrison
Fred Weber * 9.0 8956.2
Missouri Pass 50 4786
Onyx Oak Ridge * 52 4993
SWRO
Black Oak 14 137.2
Newton McDonald 06 528
Prarieview 12 118.8 Caral
Springfield 27 2612 o
SERO %‘ughlet | bafayet salne
Butler Gounty 17 158.7 T ¢ e erdgeton
Lemons East 16 154.8 Lee's § centralMissouri Fred Weber
NERO Show Pe_llns ‘ Missouri Pass
Backridge 09 84.1 C Osage]
City of Columbia 09 83.8
Jefferson City 20 186.3 Bates Benton
Onyx Maple Hill 25 2413 Maries
KCRO
Central Missouri 14 1306
Courtney Ridge 46 43356
Lee Summit 20 195.0
Rumble II'* 17 161.6
Show Me Regional 28 268.3
Southeast 35 332.2
St. Joseph 10 909
MW - equivalent generating capacity in megawatts
NG (Mcf) - equivalent quanity of natural gas (millions of cubic feet) Howell
LEGEND McDonald
Landfills

® Highest gas flows

= Moderate gas flows

O Missouri Department of Natural Resources Regions
KCRO - Kansas City Regional Office
NERO - Northeast Regional Office
SERO - Southeast Regional Office

01020 40 60 80

SLRO - St Louis Regional Office Missouri
SWRO - Southwest Regional Office Dapanr'r‘mm of
* Landfill includes existing projects L Natural Resources
[] County boundary Source: U.S Environmental Protection Agency Landill Methane Outreach Program modeling estimates, June 2004
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5.2.2.3 Biomass — Additional Biomass

Additional biomass has been interpreted by Empire to mean wood waste and municipal
solid waste. The U.S. Department of Energy — Energy Information Administration
reports that wood waste, consisting of forest lands, private land clearing, urban tree and
landscape residues, manufacturing and wood processing wastes, as well as construction
and demolition debris can serve as a source of fuel to generate electricity. Municipal
solid waste (garbage) can be sorted and the combustible products that are not recycled
can be used to generate electricity.

Figure 5-9

Biomass — Wood Waste Facilitﬁ

F—

The biomass characteristics modeled in the optimization planning are shown on Table 5-
9.

Table 5-9
Biomass Performance Parameters

Parameter Value

Earliest feasible year of installation 2015
Size, MW (net) 5
Full load heat rate, Btu/kWh 10,000
Capital cost, $/kW (2010 $) 3766
Fixed O&M, $/kW-year 64.45
Variable O&M, $/MWh 6.71
Equivalent Forced Outage Rate, % 5
SO, Emissions, Ibs/MMBtu 0.01
NOy Emissions, Ibs/yMMBtu 0.01
CO, Emissions, IbssyMMBtu 210

Empire District Electric 2010 IRP 54 Supply-Side Resources Analysis




NP

5.2.3 Solar

The solar radiation that comes from the sun can be harnessed and converted to electricity
in two primary ways: solar photovoltaics (solar PV) and concentrating solar power
(CSP). PVs or solar cells change sunlight directly into electricity. A typical PV cell is
shown in Figure 5-10. The potential for PV applications as reported by the National
Renewable Energy Laboratory is shown in Figure 5-11.

Figure 5-10
Photovoltaic cell
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Figure 5-11

Photovoltaic Solar Resource
&f United States

BGUOLS SETes are &
7
representing data from 1998-2005,

\ The data for Alaska are 3 40 km
dataset produced by the
Climatclogical Solar
Radiation Model

(NREL, 2003),

s
=1
5 NR=L

Fum-me, Faberts - October 70, 2008

Source: National Renewable Energy Laboratory

Concentrating solar power (CSP) is one of the technologies classified as solar thermal.
Any solar thermal technology involves a process where the solar energy is used to heat a
fluid thereby creating steam that drives a turbine to generate electricity. The existing
CSP facilities in the U.S. are found in California, Arizona, and Nevada. An example of a
CSP facility is shown in Figure 5-12.
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Figure 5-12
Concentrating Solar Power Facilit

. e —— — ——

The potential for concentrating solar power as developed by the National Renewable

Energy Laboratory is shown in Figure 5-13. Missouri has lower CSP potential than the
potential for PV applications.

Figure 5-13

Concentrating Solar Resource
<< United States

2005, The data for Alaska are 2 40 krm
dataset produced by the Climat-
ological Solar Radiation Madel
(NREL 2003).

kWh/m?®/Day .
[ ] % =
» » « mnjpe=!
S e e e e S ONREL

Source: National Renewable Energy Laboratory

Empire District Electric 2010 IRP 57 Supply-Side Resources Analysis



NP

Residential solar PV was considered as a potential program in the DSM analysis. It was
screened out as not being cost effective. The data used for modeling solar thermal in the
IRP are shown in Table 5-10.

Table 5-10
Solar Performance Parameters
Parameter Solar Thermal
Earliest feasible year of installation 2015
Size, MW (net) 100
Capital cost, $/kW (2010 $) 5069.96
Fixed O&M, $/kW-year 57.30
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6.0 Transmission

Empire believes that at least some of the resources that will be required over the planning
horizon may have significant transmission costs associated with them. Empire is a
member of the Southwest Power Pool (SPP) and, as such, is now reliant on the SPP’s
determination of which transmission lines will be built and on what schedule. As a
member of SPP, Empire is assigned a cost sharing allocation of all lines that are built in
the SPP. That cost allocation varies per line.

The SPP conducts three studies directly associated with transmission planning: Large
Generation Interconnect Studies, Aggregate Transmission Service Studies, and the SPP
Transmission Expansion Plan (STEP). The Large Generation Interconnect Study
determines all of the modifications needed to connect a new generator into the
transmission system. The Aggregate Transmission Service Studies determine system
upgrades required to grant transmission service from a generation source to a load. The
STEP determines upgrades required for a reliable transmission system and provides a
screening of potential economic projects. Until a specific line is submitted to the SPP, it
is not possible to estimate what the actual cost to Empire will be. Therefore, Empire
modeled a generic transmission cost adder for each alternative resource examined in this
IRP.

As of January 2005, the SPP uses a Federal Energy Regulatory Commission (FERC)-
approved process called an Aggregate Transmission Service Study. In this process, SPP
combines all long-term point-to-point and all long-term network resource transmission
service requests received during a sequential four-month open season into a single
aggregate transmission service study. Such an aggregated analysis should result in a
more optimal expansion of the SPP transmission system than occurred previously with
less aggregated analyses.

Empire actively participates in transmission planning in the SPP through committee
membership, attending meetings, participation as a customer and a transmission owner in
the development and implementation of all of SPP’s transmission studies, and other
methods. In two recent cases involving the Open Access Transmission Tariff in the SPP,
Empire filed protests with the FERC. These cases involved the OATT
“Highway/Byway” cost allocation methodology and the modified transmission planning
process referred to as the Integrated Transmission Plan (ITP).

For the purposes of Empire’s 2010 IRP, Empire did assign transmission costs on a $/kW
basis for each candidate resource examined in this IRP. The cost was $90/kW in 2010 $,
escalating at 2.5% per year.

Empire is providing information in this IRP on future transmission projects within

Empire’s control area that are planned by the SPP in the STEP (see Appendices A and
B). This information has been approved by the SPP Board of Directors.
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Since not all of Empire’s planned construction projects are accounted for in the STEP,
details from Empire’s 2010-2014 Construction Budget for planned transmission and
distribution projects are presented in Appendix C. Empire’s 2010-2014 Transmission
and Construction Budget includes transmission system additions, transmission system
rebuilds, distribution system additions, distribution system rebuilds, and distribution
system extensions and service.

Plans for transmission projects within the SPP change frequently as conditions on utility
systems, including Empire’s, change.

6.1 Losses

Empire works to reduce system losses in a variety of ways. One is by evaluating losses
of power transformers at the time of purchase. As old transformers are replaced, newer
transformers have lower levels of losses. Another is by strategically installing capacitor
banks on the distribution system. In the late 1990s, Empire undertook a power factor
campaign targeting installation of capacitor banks around the system. As can be seen in
Table 6-1, Empire’s total system losses have decreased over time — its 2008 electric
system losses were less than 7% as compared to losses of over 8% in 1995.

Table 6-1
Historical System MWh Losses™
Year Firm Sales Total Losses % Annual % 5-Year
(MWh) (MWh) Losses Rolling
Average
Losses

1995 3,640,222 291,936 8.02

1996 3,886,687 312,745 8.05

1997 3,928,767 315,441 8.03

1998 4,162,607 303,175 7.28

1999 4,163,824 304,747 7.32

2000 4,424,768 366,028 8.27 7.79
2001 4,494,199 304,067 6.77 7.53
2002 4,566,262 334,287 7.32 7.39
2003 4,594,856 347,676 7.57 7.45
2004 4,628,759 338,035 7.30 7.45
2005 4,923,486 361,858 7.35 7.26
2006 5,049,599 273,483 5.42 6.99
2007 5,118,460 356,396 6.96 6.92
2008 5,124,277 353,204 6.89 6.78

12 Management Applications Consulting, Inc. “2008 Analysis of System Losses,” October 2009.
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6.2 Smart Grid

In March 2010, Empire assembled a team to develop a pilot program that would research
and test the available metering products and technologies for an advanced metering
infrastructure system such as would be required for Smart Grid. The main benefits of
such a system are automated meter reading, on-demand meter reads, and instant outage
notification.

The team determined it would first need to visit with and learn from a number of
manufacturers, vendors, and other utility companies. It was also necessary to identify the
required interfaces and to then define the corporate resources needed to ensure a
successful pilot implementation.

The proposed pilot program will include residential, commercial, and industrial

customers, and will cover single-phase and three-phase applications. The plan is for the
pilot program to implement two different communication technologies via two separate
phases. The scale, location, and timeline are pending completion as of September 2010.
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7.0 Screening Analysis

Two sets of screening cost curves were developed: one for base environmental costs and
one for probable environmental costs. The costs are expressed in nominal dollars. The
cost curves presented are for 2015 as that is roughly the first year that Empire needs to
consider new supply-side resources. The supply-side alternatives have been ranked using
a spreadsheet model that computes levelized busbar costs. The levelized busbar costs
considers capital, fuel and operating and maintenance costs for each technology and
calculates costs for a range of capacity factors for each technology. These costs do not
reflect how a specific technology would operate within the Empire generating system but
instead is a stand-alone per unit cost calculated on a cents per kWh basis.

7.1 Base Environmental Costs

The first series of screening curves assumed base environmental costs. Screening curves
are presented for baseload resources, intermediate resources, intermittent resources, and
peaking resources. Rankings can be deduced by examining the curves at a specific
capacity factor.

Base Load Resources: Figure 7-1 shows the screening curve for baseload resources
over the range of 50% to 100% capacity factor. Technologies considered included coal,
landfill gas, nuclear, IGCC and biomass.

Figure 7-1
Baseload Screening Curves — Base Environmental

Comparison of Base Load Resources
Based on 2015 In-Service Date (Base Environmental)
25

20 S

15x

10

Levelized Busbar (cents/kWh)

5 T T T T T
50% 60% 70% 80% 90% 100%

=== Nuclear PPA e |GCC Landfill Gas Coal PPA e Supercritical Coal Biomass

Source: Venytx

Empire District Electric 2010 IRP 62 Supply-Side Resources Analysis



NP

Intermediate Load Resources: The cost curve for the intermediate load resources
shown on Figure 7-2 considers a capacity factor range of 15% to 40%. The technologies
considered were a 1 x 1 combined cycle and wind.

Figure 7-2
Intermediate Screening Curves — Base Environmental

Comparison of Intermediate Load Resources

Based on 2015 In-Service Date (Base Environmental)
20

15 4

10 ~

Levelized Busbar (cents/kWh)
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=1 x 1CC

Wind (PPA)

Source: Venytx

Intermittent Load Resources: The screening curves for the intermittent load resources
shown on Figure 7-3 include solar thermal and wind.

Figure 7-3
Intermittent Screening Curves — Base Environmental

Comparison of Intermittent Load Resources

Based on 2015 In-Service Date (Base Environmental)
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Peaking Load Resources: The screening curves for the peaking load resources shown
in Figure 7-4 include combustion turbines and distributed generation.

Figure 7-4
Peaking Screening Curves — Base Environmental

Comparison of Peaking Resources

Based on 2015 In-Service Date (Base Environmental)
350
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o\
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Source: Venytx
7.2 Probable Environmental Costs

The second series of screening curves assumed probable environmental costs. Screening
curves are presented for baseload resources, intermediate resources, intermittent
resources, and peaking resources. Rankings can be determined through an examination
of the relative values of the cost curves.

Ventyx used the non-zero probabilities for each scenario shown in Figure 7-5 to “weight
rank” the supply-side alternatives when considering probable environmental costs. The
cost of fuel was correlated to the emission costs for each of the scenarios.
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Figure 7-5
Critical Uncertain Factors
Environmental Costs Market Prices/Fuel Prices Load Capital/Transmission/
Interest Rate
HighCO,  25% High 25% High 15% High 40%

Base CO, 25%

Base 50% ./ Base 60%

Low

Source: Venytx

Base Load Resources: Figure 7-6 shows the cost curves for baseload resources over the
range of 50%-100% capacity factor using the probable environmental costs.
Technologies considered included coal, landfill gas, nuclear, IGCC and biomass.

Figure 7-6
Baseload Screening Curves — Probable Environmental

Comparison of Base Load Resources
Based on 2015 In-Service Date (Probable Environmental)
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Intermediate Load Resources: The cost curve for the intermediate load resources
shown on Figure 7-7 considers a capacity factor range of 15% to 40%. The technologies
considered were combined cycle and wind.
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Intermediate Screening Curves — Probable Environmental

Comparison of Intermediate Load Resources
Based on 2015 In-Service Date (Probable Environmental)
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Intermittent Load Resources: The screening curves for the intermittent load resources

shown on Figure 7-8 include solar thermal and wind.

Figure 7-8

Intermittent Screening Curves — Probable Environmental

Comparison of Intermittent Load Resources
Based on 2015 In-Service Date (Probable Environmental)

1,000

900 +—

800

700

600

500

400

300

Levelized Busbar (cents/kWh)

200

100

O T T T T T T
0% 5% 10% 15% 20% 25% 30%

Solar Thermal =—\Wind (PPA)

Source: Venytx

40%

Peaking Load Resources: The screening curves for the peaking load resources shown

in Figure 7-9 include combustion turbines and distributed generation.
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Figure 7-9
Peaking Screening Curves — Probable Environmental

Comparison of Peaking Resources
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reglona rel ngsal 12 Myvar capacitor bank st Jonnson Comer 115 KV substation NTC
regional rell Caonvert Johrisan Corner - Ploneer Ine from 55 &y 10 115 KV $10,650,000 0 NTC EEL 1
‘eglonal rell Ing2al 50 Wivar capacior bank at East Piant 115 KV bus configured 3s hwa blocks of 25 Muar. §2.025.000 (1] NTC
3l - Spon; d Instal 1 stage of 7.2 Mvar $288,000
- Sponsared Ingial @ 7.2 Muar cap al Castro County 58 $288,000
&gl redl 2place 500 & irap with 1200A. $225,000 G NTC
3 gl [l Lipgrane tarminal equipm 5200,000 [CA] M Curry County Inenchange 115 kv
T pi Tegiona rel T15/52 K Graves beansromer. 05 W (5 Graes Sub 53 KV
00: Z regional rell MW 230115 KV irans| I 31 WWhesier CO (nea =% $10,535,000 [V A (e jer interchange 115 &
Tl 3 Tegiona rel T 17 mie Whesler Co to Graves 115 K 30d modFy £9 £ bus 05 ! 12 Sk 1150
00, 2 reglona relianily v 130 5 a0 D5/ M 2 ange 230 KV
00, 2 reglonal relianiiy 2t i M 2 1V nterchange 230 &
20031 reglonal relian! 0 mile Moore County - HEchiand 230 kW rated at 541 MVA. $16,094 12/ M 11271 0 2 Hilchiand 230 kY
20004 regional relian! Add 3Winding 345230 KV ransfommer at Hilchiand - 560 MVA. $12,577,500 [ A 1211305 Hilchiand 345 kY Hitchiand 230 KV
004 regional relian! 2 mile Hifchind - Sherman raleg 3 161 bIVA 05 M 21K Sherman Tap Hitchiand 115 KV
20004 reglonal rell  line from S A ] b NTC-Moglly Scope 1211308 Sherman Si 3K Dallam County Interchange 115 &V
20004 regl =] Hichiang - Texss Co. 1 L TET I [ M 21305 [Texas Counl “cm ¥ Insrchance 1 Hilchiand 11
20004 £ El 115 &V transformer at Hi .1|3’L - 252 MVA D& M 1211308 [ Hitchiand 23
20004 LNty 15 Hanstord e SO v 213 SRV Fansord 5
20004 ounty 1o Hansford Ine. ¥ M Fi y Inberchange 115 kv ‘MCI‘ iand 1 15 i
031 Bulld new 35 mie Dallam - Channing 115 KW G| M 1 y Interchange 115 &Y
el o Canver, TE e Channing - Tasaces e From €6 17 527,452, 3] o 5
031 i [= rt 30 miie TasC06a - Norhwest | 211 M l 'ﬂED’\S g 115 KV
i $5.670.000 0110 Roosavelt County Interchange 115 &Y [Roosevelt County interchange 230 K
reglonal reliaiily 2 Viine. $E00,000 [ 1110 Deadf Smith Coundy Inferchange 115 KV Panga Energy Substation. Hereford 115 KV
reglonal refianiity Feconducior 2 24 mie East F i3 - \iamzn:n 115 kW Iine. $1,100.000 110 East Piant Interchange 115 lanhattan Sub 115
reclona relianity DUlld & mike Dage SWINg SLalon - Souin Ge0TgE Interchange 115 51,587 500 1H0 Soulh Georgl Irsercnange 145 &V 5306 Safiching Stion 11
reglonal refianiity conductor 2 mie Osage Sailching Station - Ranoall County Intsrchan 15 k'f||’|E\r‘| "9‘ ACER $1,125.000 Osage Swiiching Staton 115 KV andal County Intsrchange 115 kb
reglonal relianiity Reconductor 1.5 mile Manhatian - Rangall County Inferchange 115 KW line wkh 795 ACSR. 5500,000 06 Manhatten Tap 115 k\ andall County Interchange 115 kW
regiona relianiity Replace ezing wavetrap wih 1200 A unil [T Harmingion Mid 230 &V anval Co 230 &Y
reqgianal ré - QATT |Upgraoe the bus 0 1200 'm: and raconnect CT ralios 10 120005, A 06 [1] Sull Shodls 151 KV Sulsnoals 161 KV
reqional 'AIJHIl‘- - Ry 3 00 MWA unit A [ENERECI
aNEE 31 103 O 24 hvar C [ M
K |inszal 12 Wt E.Wa’. Eoge (Chief SouTnwest B9 KV bus. C A
3 IL'::rsce'.' l‘JCCC.\S(:I §uD 10 1200 A and reconductor from 335.4 ACSR 10 735 ACSR. new raing 51/110 MvA. C [ A C Woooward B9y
20030 mi P Snyder - WFEC Snyder 133 & c 12/ M 1
20003 Rebul I:I 2 TIP Anadarko - Geonga 138 kW Ing I"’f“l SE510 1113 ACSR. C [ M F
200z B30l Rebuiln 3 b 335 ACSR - 10 8 m = i \ 7
20003 mile Ciishoma University (OU) Swiich - S: by from KV 10 138 KV. c D& M Pl
20003 mi ECOOS"T \.a'|3:lll’| Sfich from 63 KV % 133 K\ c 05011 M F
3 2163 KV ranstormer o Ok av'raJn ErGE: o [ M 3"
20003 c 05 M Pl
20002 T Tallng of SUES VA, C D011 [T F
20003 3 [ C D5 M 2
20003 K0 135 &V C 05011 A F
20003 CATRELY C [ A F
20030 1 miie Dover _a.r1.'.~a51 - Dover fr inal equipmens 3t Dover Soulhaest. c 05 M 1
20030 TZ5 mille Dhover T C 05011 M
i 05 M
20030 c i [ %\nu@s
20030 c [i M ] Carter JCT €9
i 05 : il Nk 69 KY oW
20030 c D& Sradiey Rush Springs &
15988 c [ M 7 W horman 63 k J
20006 E] I R 2 o Sose HIll 53 kL
reglonal rel il M7 KNTC-Modfty Timing & Scope 115KV
Zonal - socneared o =
Zonal Rl RChed .\LKJI.O( bank. R inBuren
Zonal Rl ivar capachor a1 Nortomvilie {DUs #5334E1) R Nortoniie 63 KV
reglonal retabilty H\:JLEEI)?'QJE“::;}; =3 mies Chase - Wihite Junchion 63 KV ine. Replace esting 210 copper canouctor fo achieve @ minimum 600 ..~ wa [ w R e Junctian €4 kY S
AEP - Tle Line. Recondugior 102 miies o 705 ACSR Wi 1520 ACSR. WERE - TIe Line, Rebulld 3.03 miles of 725 ACSR Whn
- - " e — 1530 ACSR. AZP: The Imiting factor ks the AES partion of 795 ACSR conductor The estimated cost of daing & sag anayss onthls| - w I - mm ey 138 Ky
Teesd Ttz e wansmiselon sendce Ine o se2 T | can rated for a b Imit i5 5000 Mew ratings a2 for criy. The new IImit Is the ACSR conductor Perp-| 2519000 wa osrne M Carfeyulie Tap 133 k pearing 132 £V !
8% WR, 22% AEP of 5.02 miles
mile 325 & Ine from REno county 10 Summit 31 mies of 113 Ky 1Ine N CIrcle ang S FRlIps would b2 r=oult
10345 262 Sponsorad circult with the 345 KV Iine to minimize ROW Impacts; Substation work required 3t Summe for new 345 KV tarmingl and| $100.613,016 WR D&D1A10 M Reno County 7 245 &V [SummE 345 kv 1
c'n:Mcn of 1ing bus
20006 10428 230 reglonal refiaiity chiielg-Mamaton 161 Ky with new SWEourbs bus to 7t Scolt $5.000.000 WR M Cuthwwest Sourbon 161 KW Fort Scoft 151 kY 1
00 pC) reglondl ralabilty Clrcle - Moundriogs 115 kK $5,600,000 WR 0501510 M Cl Moundnage 115 i 1
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NP

Zonal- sponsored =231 Mew, [2n5] 135/ 115 RV Iranslomer 3 Mounonooe [5TE23/5r0 73] Cperale bolh 136115 ¥V Wranetammers nommally cosed = =L MEUnanoae 135 kY TAicunaroge 115 kY
regiongl relabilby 253 miles Anzio - Fort Juncion Switching Siaion 115 KV R M ANZID 115 I
regional redianiity L':f!‘e JE\. E "r annattan 230 Ine to 100 deg C operation by raksing structures. R M £. Manhatian 230 kW
o ¥ 7 ke Chisham - Ripiey €9 £V s using sigle 1132.5 ACSR: R BTG M E 9
ol Y ‘ S (J L|'|9 rom Knat Hll ho K.arsas/Neoraska stale line R 5/01/10 M
o v 113 10.3 e e = o M
iona relEl TEar oown and rEbUlo e 27 2 3] N T= 15 kY 7
transm ervice 3ce Ji 1|Ee'5 o achieve a an"l."'\ 600 ZTE emergancy ral g R i TE Ly Chanute TAP 63 kV
fransmission senice ace O 6, Wavelr: T, JLm..EfS .'.'t'\ a minimum 2000 amp eme! t Cl rating ﬂ_ uipment R i :Cﬂg[“ET!: 138 KV Dearing 136 K\
ransnizson senice EE: gncy raiing = i BT Coffey County Mo 2 Veman B2 Y
“ransmission senics 356 = i W 160 = Energy Certer Soufh 133 KV [Cieriogs 133 kv
[Year 2011
The proposed line connects 1o B b'ng Neosho 3458V ine near the Kansas border — This Is the. Proposed Blacs sub. From
e - et BlackberTy tne 103 mle 345KV Ine connecss fo Choutsal 345 KV bUS which connacs via 3 5 miie 3454 crcut 1o GRDA 1 0US . Siaskneny 345 K - scres 345
Toze 3 Inter-reglonal (GROMA 2 gan). AL CROUIESL 3455V DUS 3 3451167 FENS!OMMEr COANSSTS 10 CNOULES 161KV S1D. oaicti2 Biactbamy 345 KV Sportsman Acres 345 1
The proposed ||'9 connects o the b'ng Neosho 3458V ine near the Kansas border — This Is the. Proposed EK;‘DEW sub. From
- - e oraion Elackberry e 102 mile 345KV line connects 1o SpOrisman ACres 345 KV Dus which connects via @ 3 mile 343k ciroult 1o GROA 1 P oo . s
1azes 3 Inter-reglanal tus..,ﬁ-s.zgew. Alme Sparisman Acres. 345KV bus 3 345161 fransformer 161 K line connzcts ba Chouteay 161KV sub. Lt Sportsman Acres 345 1
The proposed line connects 1o the b'ng - Naosho 3458V Ine near the Kansas border — This s the Proposed Blacs sub. From
. . R Blackbermyt mile 3456 In CoNNEcts to SpansMman ACTEs 345 KV DU WHICh COnnects via a5 Mile 345KV crult o GROA 1 . ) . . ~ I
1aze3 = Intes-regianal bus [GROA 2 gen). Al e Spansman Acres 345KV Dus 3 3451161 transformer 161 K Ine connacts to Chouteay 161K sub. B ez Sportsman Acres 345 KV Sportsman Acres 161KV 1
10218 223 Inter-raganal @i SorEMan ALTES 345 AV Sporisman ACTes 151 AV 2
N . . Blackberr, mile 3456 lIne cannects " - ) . . I
tarel 83 Inter-ragianal LU (GROA 2 gan). ALTIE Sp0nsman ACres 345KV DU 3345161 franstrmer 161 K 12 connects to Chouteau 161Ky SUD. AEC e Sportsman Acres Choulezu 161 kY
350 Caerainn 30z breser 2310 TRl ERE Fied Springe REC TERY
35 =10 138 ¥ anc repiass sailhes o Aenoowr FEC T GETin o [Asnoonr REC [Hilmood 138 13
25 0 fo 135 KV Conver, Paterson sislon to Dreakerand-3 nall comiowrion S 12EUT i [Asnooan REC [Milwood) 135 &7 o
328 K/ e $1.773,000 AEF 1231 M Mchiah REC 115 8 [Turs 115 4
10251 ET -53 KV g3t 10 126-63 KL S3zea L0 AEF 1231 N Oy 52 Y iy T °7
" - i, 135 &V, 1550ACSR. line seclion from TUrk S0 1o 2wsling ORay-Hops 112 K 1ine and rebuld twelve miles & 115 W7 - — I
10552 32 Gangratian It 1550 ACSR o form & Turs- gy 139 kY Ing azp M oy 138 T 1368 &
10557 32 Ganeraiion Inferconnes: | Buila Turk 136-115 K &53lion and r=ibcts sulotranslormer (and spare) from Batierson 1o fhie new Tur siain 7205 000 AEF M Turs 11547 [Turs 136 &7 1
20027 1azes =2 reglona relianilty — e teur s 530,000 agp M oz [wnkney 133 by ey = 182
2001 10543 328 ransmisslon sanies ncclor sbout 05 miles of €65 ACER W 1530 AT 550,000 AZF M T1160S _|Mehap REC 115 kY [Tum 115
30016 ETE ranemisslon sanice 5 = il AEF ] Mchiab FEC 115 kY Hops 115 1
2004 A4 Iransmisgion sence 2 3 MM 2000 AMp emergency raing $13,100,000 AEF Horth Sariesile 138 &V oﬂgr~ﬂ=T=- 132 RV i
20048 rarsmissonserndce | Do }wmh,lye‘ eSO e Wi 1550 ACS T &He/e 3 AT 2000 AP Svergeney ring & Feset ey 3 EwTes e 53,400,000 = Saresvile Soutneast 133 K Morin Sartiesie 138 kv 1
Zonal - sponsared Ll 12 s of £33 A o e - s 175000 | Detec Siole 13 Chirzno 1 1
FET Transmiselon sanics = A1LS: Waneramer dUe 1o Increased qererslion Svalank 52000 000 E0E ] TI00E _[OROT05 1 SRO1102 62 KT 1
T fram 556 ACSR 1o 798 ACER, onangs CT setings @ Cronags, - -
12470 transmisslon sendoe o rom == nange CT sefings @ Gronog $5.750,000 EDE M DIADNE  |Sub 110 - Oronogo Jet. Sub 167 - Riveston 1
Y Pa’nI'L has identified this proposed .J.”"‘ E 3 I'|Eldln, a new 5.'.'hc,nn, staton, Grang , on the ?ﬂs‘h; 151 KV ling|
284 Inter-ragianal between Taue Rock Dam and ELTERE Springs substaon ang consinicling a new 151 KV Ine Defween Grandviw and tne exsing| $5.000,000 ess o Granaviaw 161 kY Csage 151 WY 1
Csage Cresi substion.
. " Tap ihe Motrass - Lcms\flsla &1 KW Line Inio K Saufh 151 & substalion. This profect i an afiemalie to reatace e reconductar| o - o e B R e m e 15 K
20034 s34 reglonai relianilty Pryectof e Duncan - Eme Sping Eaet anc Mern Cly - Gra oy 52363625 aMo M Lama Vista 161 K <C Sout 161 Ky 1
32 o om G ] ST Greeanad 161 KW 1
EES Zonal - Sponsared  Clinlon AECT (300711 ip Clrion MIEU (5412421 i nea CIiGn BUS 30 e It Sveling CINon anEloTner s new Es. %] Clinien 151 &
. N 3p Siihwel - Archie Juncion 161 KV ine 1io Sauth Harer 161 K 545 ana make (Ltwo new 15 v21 - Soulh Rarper| R
20034 550 reglonai relianilty 30 e nin S e aMo M Stitwe 61 kY archie 161 v 1
AT CEENCER] fET%s] TEmi RTT a0 Terh
5] 0220 TEQICha Telaony GMO [T Springs. Eoit‘ TR
276 Zonal - sponsored SMD [
Fiid Zonal- sponsared Shio N
FiEd Zonal- sponsared g Shio M
273 Zonal - sponsarea ¥1.350.000 GO W
FE e Tansnizs on senice el Tt o T AR T T A S e e e S T Smp capabiy R Shio
i) I05E TEgiona el Var capachor al Jay 60 Ky eubsleion. SE00,000 GROCA
[001 5] reclona reloilty & IV Fanefome 32 L An S2smorol | GROA i FTC oty Timing 1
T Zonal - sporsored Ine and buld 3 345161 Iranaformer. Then ulld & 161 S ine down to Sioam Spirgs. S5C13000 | GROA 1
FIiE 34 reciona relnily E10450000 | GRCA 1
] 217 Transmisslon sanics it S0 BTk mkeaml o 70 Wi 2 Craig 560 50,000 CPL
20051 21E trarsmission servce & terminal equipment for 2000 aMps £2,200,000 CFL 1
FiEE] T Teciona relm o e e 300,000 ] FITE- Moy Seape
T30 Tegiona Tl WAar Capacllor bank 3 Faanss 115 07 o]
00T a0 Teclona rel M Gt RUeel 1 phE: T
204 el relia capachor bank & Valentine 115 kv, NFED ! NTC
5 egicna Telch Remoe .05 Trom Sub 1251~ 56 T30 SEaD] 7 W WTC
i eglona rela 7305 na routs 7 SubstaRon 5U5 152 516.300.000 [ oPPD A M NTC 7
] el na relia 10 Sub 1305 and route W substalion Sub 1321 OPPD n M NTC 1
= Tl - sponEoEd RN oGE i Mzl Inousiries 13687
i Zonl - SponEned 43 000 GE Il M Gregt (2015 151 K
310 Zonal - sponsare 52588 000 OZE i A 9o 151 Noark 161 kY
310 Zonal - sponzored SEZZL00 | OGE ] M Hoark 16 |Grea: Lakes Caron 161 &y
£a5 Zonal - sponsored =3 to 20004 whn breskers_Limiing equipmeni wll be TSSASSS concudor. 51,300,000 ozE i A Stoneva [Remnglon Park 135 kY
20017 EAEE] iransnizson ence AS33 $1.400,000 ozE i M Focky P Ardmor €3 1Y
20017 ez iransmission sence =000 OGE i u BTG Oriroya T35 A7
0017 3015 IrEnEmEEion Eerdce S00.000 GE il Ll [Dars TE Healoton Tap 135 KV
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135 ¥V from Crescant to Comonwood Cresk and mstal

minal equipment at Cottorwood Creex,

$5,404,250

k136 kW 1

20028 &15 regiona retanity
o Twin Lakes (WFEC).
E95 Zonal - sponsored Bell Co Sub 15 0eiaved untl 2011._Instal Bell Cow sub and aesnnaed INes, [EMave chandler 5. OGE M
£95 Zonal - sponsored Bell Cow Sub 15 0eiaved untl 2011._Instal Bell Cow sub and assnnaed (N, [2Mave chandler 5. OGE M Cow 13 L
304 Zonal - sponsored AL CANEY Creek rEmose 2 24 n3i5 10 TIE NOFIN 3Nl SDaNG e 138 £V DUS North Inta 3 g T OSE M
304 Zonal - sponsored Construct 25 miles of 138 KV of 7354533 Ine from the new Johnson County sub 10 Caney Ci OGE M Cangy Creek 133 KW
- N . LI 3 ha 345 EHV SUDEtRoN IN e SUNMysioe 1o PISE0Urg INe, Mtal & 200 MA (ranstarmer wilh 3345k Brastes In 3 ring BUs - e R
10733 304 zonal - sponsored {53 brecius I 3 1ing DU af e Jobeoon CouTty 530, 5 OGE M Jannson County 345 kv annson County 138 kv 1
10734 304 $32,975,000 OGE M Sunnysige 345 | Jonngon County 345 kY 1
10735 304 v OGE ] JohnEon County 325 K7 DIESbUM 345 KV 1
10620 204 Zonal - sponsored e MICreek to Russett 1 OGE M | Johnson County 138 kY Miicresk 1
. = — ap the MIICresk to Russell - P A
0e2 E zonal - sponsared 755 AZ33 OGE M | Johnson County 138 kY Russett 138 kv 138 kv 1
10747 62 Zonal - sponsored Insial Terminal equipment to remove Three terminal line: $1,500,000 OGE M Cotionwood Crask 135 kW Arcadia 138 kW 1
10748 582 Zonal - sponsored Ins<3l Terminal equipment ta remove Three temingl line S OGE M Arcadiad 135 K Garber 135 kY 1
2004 10245 T Ealanced Porfolio | Tap Laston East Skie to Cimarron 345 e 3l Anagarko and buld substation. Install 3 3450138 KW Yansfommer In substaton. $15,000,000 OGE M Anagarko (Gracemaont) 345 kW | Gracemont 135 kv 1
2ceaz losi reglonal relianiy Instal 3 136 ¥\ breaker 3t Bodi 1o close the normally apen swlich. Breaker connects 515155 Bodie 135 K 1o 515156 Soaleraa ky. | ¥1.009.000 e M Sodle 138 kY Boale 135 kY !
[ SIEAT Tegional relaiiy Tngtall 27 115 K 12 Wvar 530 Barih 3 Johneen Come subsizhon SE50,000 SEFC NTC Jannson Comer 115 6V
10214 Zonal - sponsored v 35 mile Philipsburg - Ancades | SRV, $10.500.000 SEFC [l lakl Phil |..EDJ’U 15 kY. Rhoades 115 kY 1
20007 10215 regional redian: 2 mile Holcomb - Phmel 115 $2.650.000 SEFC [Tl HT3 Pmeil 115 kY 1
20014 10480 regional redian: 5 mile Holcomb - Planeer Tap | B $3.200.000 SEFC [Tl Ploneer Tap 115 &Y 1
[ reqiona relanilly 1ok of 7.2 MIar capaclior Ban 3t Kress 63 KV, 583,200 P NTE
0 regional redianiity ’0"&( |I't5W’L€ Plant \ ation 230 kW line for new Newhart Substation Install 2307115 KW 150173 MVA transfor 1.250,000 2 221 Mewhart 115 kY
1090 jon. x 56 1.250,000 2 M Hobos chal
1091 jon: 1.250,000 2 i Milang 345 &
jon. 2,000,000 P K25 Maodox Stalion
jon. P 241 "I‘PT Sub230
for: 5 0
20031 regional rell KV from _3155?0 Interchange - Cootlio. Convert Cootllc sUDSIalo P n 270! \.HIS..K interchange 115 &Y
20004 Zonal - sponsored —sﬂﬂ 230 KV line from F”’|'|El‘0 Hilchiand - 541 p: n 13408 Pringie Interchange 230 kY
20004 regional relianiity 30 KV line from HEchiand 1o Cchillir P n /i ‘|||.C|' iand 230 kY
20004 regional relianiity 2-Winding 2301115 KV Yansformer & Ochil P n /0 on interchange 115 kY
reqiona relanily In5:31 second 230115 KV iranshamer in Ranoall substation. P: 241 NTC ﬁan:lol Couny Interchance 230 kY
o - T . e v e oo e ]
20031 10622 B reglonal relianiity Tap line rom Terneco - Boardman Tap 69 KV and acd new T cy Intercaangs substatian. spe M ~egacy Ini=rcnangs 113 K inew intercnangs 3 !
20031 10823 22 reglona relaiity Buld nzw & mile 115 KV Iine from Dass Inferenangs - Legacy Intercha ES] o5 M Doss interchange 115 & THV new ercnangs |
20031 nE24 532 regional relaniity Build new 5.5 mile 115 KV Ine from Gainzs County Interchange - Lagacy Interchange =Pg DT M Gainzs County inlerchange 115 kv 5K [new htercnange
e F S TRE TS TG = 3 s
. E——— T Navafo 6. 2~ Naiao 0. 3, p 1 115 RV o Havafa a3~ Navao NG, &, 570 Il Eage Cresh Subswion | o - [GE " _— gl Creat 115 £V (new sub] T
20031 regional relianiity 3vajo No. 5 ion - Wavalo Mo, £ sudstalion 115 K $281,250 SPS Navajo No.S Sub 115 K\ Naajo No.4 Sub 115 &Y 1
20031 regional relianiity o Mo. 5 substation - Navalo No. 3 substalion 115 $281,250 SPS Navajo No.S Sub 115 K Maal ho.d Sub 115 1
20031 regional relianiity - Arlesla Soulh Rural £9 kv, $1,350,000 SPS Aresia Toan Sul Artesia South Rural Sub 52 &Y 1
, e - ~ Canvert 1.6 miles of 65 KV ine to 115 K from Chaves County - Price - Caniral Valey REC-Pine Lodge - Capitan - Roswell, SPS- _ . e rre 115 b N . L
2003 10629 €95 regional relianiity proviciag mitigation was vertlles by SPP stalf untl 1202012 when he conversion wi DE?’C{‘\J e < i 4,716,600 EPs Chaves County Interchange 115 kv Fos! nterch; 15k 1
766 regional relianity onductor 2. e Maodax - Monument CKT 1 115 &V with $1.417.500 2 KTC [Magoax -‘13".1 E [Monument Sub 115 kKW
regional relanity ngial second 115/63 KW transformes rated 75036 MVA 3t Kingsmil $1,935.000 2 KTC ¥ingemill 115 kW
[EEICES Uiporace £2 Transiormer 1,750,000 i TEE0T 3 7
EST regional redianiity onductor EAST PLANT-PIERCE 1.0€ miles 1 ACSR e $596,250 P NTC
580 regianal relablity - non JATT |Replace Paragould aues ransfomers 1 and 2 with A units. $3,150,000 SWPA 182
12 regional relatiity - non OATT | Replace wave trap, CEcornect swiches, cument Tansfomers, and treaker al Dardansle $165,000 SWPA 1 Dartansle 151 &V 1
Saanct o Tap tne existing WFEC Anacarko - Wasnta 133 kv Ine into te new Gracemont 345 K\ sunstation $200,000 WFEC M Anadarko (Gracemant) Tap 138 kY
transmission senace Install 2nd 112 MVA auto In paraliel wiih existing Unit $2,000,000 M | Anadarko |3= k\' | Anaoarko 63
TEgiona relaniy Ubeace 7 iles 1 758 ACSR o Fieier S i Vel Srcicn ST ] Flelche Marow Jct 53
regional relianiity Upgrage Sniyder CTS |""f"l 00A b0 S00A. 3, 060111 KT Snyder W Tipson €9 K
N N il bulid 3 double ccull 135 K ine. approvimately £.5 mies ong, ram AEP's Aloka SUbEiRon 1o 1he soulh and Iaping o) - I ok West 130 KV o I
238 reglonal refianiity Tupsio-Lane 133 KV IIn - Atoka fo Tupsio ine 55,265,000 oo M 021308 Afoka West 138 kv Tupelo (WFEC) 138 &V 1
= prem—— WATEQIT  Solie L1 152 The SOOIy 3 s ong, 1 AEPS ALK SISecion s sl e Baping P o p— M o T FY——— Lane (VAFEC) 133 kY 7
C K UIne - £10%3 10 L 30 In=
Z MEMIEEIan Eanvice I Cap bank & Tmber = T TEENE _ |Timber 133 K
2 ransmisslon senace Muar Cap bank at Tioga A C DaM&0e [Tioga 52 &)
3 3l - spons: & v A [ Aliey 115 &Y
4 3l - spons: Insiall 2nd DIOcK of 76.E Mvar R Rose HIll 138 kv
258 3l - spons: one stage of 10.6 Mvar A C Sutler County Mo, S-Furiey 53 kKW
66 el :ICIZ’ miie Circle - HEC GT 115 KW line. A n Hutchinson Gas Turbine Station 115 kW e 115 kY
) 123 IeEem % Famers _cnsm T Co0p 115 KU = i NTC-Hodty Ting SEmark 115 kv Eamers CONBUMEr Co-0p 115 1Y
e \0 SV | awrence - Wakarues 115 = i SV Lawtence TTE %7 Wakarss 115 kY
I T S ls Lo Vi mte 175 KU 102 = i Earmers Conumer Co-op 115 kY [Wakarsa 115 kv
€60 regional rellan; ‘€ar gown and rebulls 7.85 mike G - Claanwater 133 KV, A KTC GllW4 1368V
433 regional redian: Rebulld Jarbalo - Sranger Cx12 7.1 miies o 115 K\ and ap the existing Jarbalo - Northwes! Leavenworth |ine into Stranger. R 050111 [ Jarbaio 115 kY
433 reglonal relnity Rstulld S¥ranger - Nodhwest Leawenwortn .5 miles of 115 KV and tap exsting Jamalo - Nortnaest Leaverwarin Ine Into Stranger, | 500097 WR e Stranger Crest 115
G Teciona relabiily WU - VITGGa1 115 RV 1o Nartaest Wanhatan. 17437500 R [EIT] KU Campus 115KV [licat 115 07
€ Eglondl refaniit the Concordia - East Manhatian 230 kW line and bulid new Norfiwes! Manhattan 2307115 KV substation. 1.250,000 A Concordia 230 kv [East Manhatan 230 kv
0224 iransmission senice Ebulld apprasm 6.5 mies of In2 wilh 354-KCM ACSR 10 achisve 3 minimum 500 3mp SMergency raing. 611,500 R 120111 Lenigh Tap 63 kY O Crask 65 K
0224 iransmission senice ik apprasn 3 miies of line with 254 kemil ACER 10 achil minimum 500 amp Emergency raing. 418,500 R [T Athens Switching Statlon 63 kW O Crask 65 K
30230 iransmission senice |33E s 3nd Jumpers at NE Pd5.1€ |’E (\' SJE 3“. $250,000 R 050111 Neaeno 133 kY Northeas! Parsons 138 kv
0231 Zonal Rellabiity T TI"‘l"E( JLIT"U'\ anstor'rr \r:‘ LTC . $9,260,000 Wi 0sT1n 9 [ Timer Junction 133 kY Summer County Tap 133 KV 1
30224 {rarsmission serice lies of line wkn FCh ﬂ: SR 10 achievea 1||'||1|L1| 2 |: amp emEfgent WA [kl B Coffey County No. 4 Vemon B9 kY Athens Switching Siatlon 63 kW 1
€22 Zonal Relabilty mie Rose HII Junction-Richiang WR 050111 B Roehe HIl Junction €29 kY Rlchiand &8 kv 1
) Teqicna relailty 3T 0OWN 3Nd rE0UI0 e 3 23 mie 271N & Croca - 2151 & CAFamiE 173 Y TNE & 3 shgie o 3227 500 WR 1231711 M /06 |27TH & Croco Junciion 115 KV Z15T & Calfomia 115 KW 1
- Tear dow 12 1.91-miles of Oaklaan - ilver 52 K I repiacing 477 Kol ACSR canoucior win 552 kel ACSR conduclor | o o A I v
n regional relianiity Limil would be [ 2-mie 750 kel C ungeroround cabie §1,292,500 WR D&, M Cakawn 63 kY Cilver 53 kv 1
N - — - Tear doan and rebuld 7 3-mie Halslean - UG Creex £5 KV Ine Repiace 336.4 komil ACSR conductor wilh 554 kel AGER| o - E— E— S I - S
20032 1030 267 regional relianiity conductor and replace terming equlp a substatians. e $2,500,000 WAR D&, osT/ NTC-Modfy Timing Halstead 52 kv Mud Creek Junction 53 kY 1
20033 10381 267 regional relianiity wild 1.0 mile Mug Creek Junclion - Mid-American Junction 63 KV line. Repiace 336.4 kemil ACSR conoucior with 354 kemil $360,000 WA 050111 050111 NTC-Modfy Timing Mud Creek Junction 53 kKW Mid-American Junction 53 k' 1
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20032 sz reglonal reflaniity - Ler':_n_‘:‘;:f:';:r;‘itr&m“” 63\ line. Repiaca 336.4 koml ACSR conduior wih 954 kemll ACSR condeler |4 o ng WR pai | CET NTC-Hodty Timing | QizTm |\ﬂ:m-ren:a1 Juncticn &3 kv Mewion 52 kv | 1 |
[Year 2012

20015 Iransmission serdce [Ungraces 1o Mchab SuDetaion PAECT [Turs 115 McNab REC 115 kW 1

20015 transmiselon senvis Snouclor Ine 1o 1520 ACSH Ihe Fope = uion Ine. Euid 3 153 and peraie 3 115 RV W T 5 R Fops 115 kY 1

2015 SErledin s s [Uocce P Siing otor ] Fuiton 115 kv

I 3l sponEare I 3o 2 K e Foom 07157 MGG o 0 S0 153 Excelslor staon afe. Sugar Loat 6310
2001 Transmiselon senics o [Texarians P E9 ¥ Soulh Texakana
200t Transmiselon serice CET SE Texsrana 636 Tesarkans Eat £2

15 transmislon senice Qi o Tolets 52 kv
20048 NSMISEIoN sanice 05011 Lone Star ijhorfé Tap &3 kW
—amoig NETIEEIn sanice AiChes. [E=oi] == Cnwood 135
01E transmislan sen S e .55 AL T TuR o oy s a1 urk 325 &V N Tearkana
~amoie transmisEIon £2 3 NV Texsriana 542,530,000 I [Turs 325 w7 N Tarakang 345
2 016 L ISEkon v at Turk I"é'“E‘S'.E}J'I 1A [Turs 345 &V NW Texarkana 34!
200961 ISEkon v N5I0NET £7.310.000 M1 ur 138 &\ [Turs 345 &
[015 transmisskon se inal ecupmen al Vallant Subsilion 53641000 401 Huga Fower Flant 325 57 [Vatlant 325 K7
egiona el SWRCT 11385 and 1033 AAC Jmpere a1 SUgar il 100,000 HTC Sugar HIl 132 kv Sugar HIT
Fo0aT Teclona rel Tli=E of oWl - Filgor €6 £ 410 7 R T [
20000 regl E [] 05011 Riversice Station 138 &V
20000 Teciona rel G5 Eosion 63K
20000 regional redl ' MitC! & reget TEiSYs 3t PiEsburg 05011 Lene Star South 138 kY
20000 reglona rel Conyen Red Point Haugnion to 132 kv, 1580 ACS® {Inclucss Rad Poin termingl & Haoghton slabon canversion) o511 IR
20000 regicnal reil Convert Haughton-McDade 1o 138 KV, 1590 ACER (Incluges McDaoe station converslon). 050111 [
20000 Teglona rel 5 i [

— Zonal oo ; : R -
FIiES Teciona relanily SnGIclr & 32 mie Nichdls - Seaia o2 kU Wit 556 ACS 310 Upgase CTe. G5 FTC Wy Timing chas 5T B3 RC 1
20036 reglonal redianiity 0511 [ 3 KW 1
20028 TEQIoNa redianmny oroin M | Tankeguah West 53 KV
20040 Balance 2arlis 23 M Soaner 345 kv
I Teciona rel =T N Ransas Tap 151 KV inigs 161 K
20021 eglonal reliat D501 [ W Slizam Sorings 161 kW 61 KV

= ! EIH N SUSFTis
g o a0z W Si5H
FIiH Transmisslon serice iz y [Fugs Poer P 7
2001 ansmlselon 820 | Intal paw 345/138 R IranslomE nniiz M g FoRer Flsrt 3547 \ant 136 &7
2004 7 Eaiances mam {5t Garner 45Ky bus cLtin 3 Rvine (i M [West Garoner 325
re Zonal - spon: y Miggle Crask sub ang Daola- bk re 0ED1H2 M Dagly 161 K
El Zonal - sponsored A G512 A Horth Loulsbarg 161 K
= Zonal- sponsored A e
20003 A Egiona relailly Uporage wavelrap 3 Giadelone from 800 At 1200 A GTinZ u [Avondals 161 kY Giasione 1617
B el relblity - non DATT |Rew subsiation and Tansfomes 115052 K 24 MVA 7 Ti5 8V LE ERFER kY
B23 reg redlabl - non DATT 3 =l
£33 | regna relaiity - nion GATT kv
200: 07 =3iancec 2o sl = = i [Wor 230
20007 o3 egiona relan inst31 20 Mivar capactor bank at Panie 15 T T
236 don. o Inssal 35 Mvar C‘i\}:wb]'“‘ at 5 ! C
200 fon reln! (A5 cre 15 Mvar cap ol Petersour C
01 for el [R5 cre 13 Mvar can ol Clares 7. i T
P for el Expand existing & Wiar c3o 1o 15 Myar cap o Answerh i c [Ansaorn 115 07
198 zonal - EEmSC{éJ Acd one 9 Mvar Cl]‘ Cnell £9 kv 1 Onell 53 kV
203 regional refianity Add one 18 Mvar cap at Onell 115 A NTC Onell 115 8V
77 zonal - sponsared g1;§:\:_';"jme;s:_r‘; 1% W CLARKST. Bulo ned 115 47 102 from CLARKST - CENGINT. Ratlal 118 W IR 1) s o000 | weeo ez M Clares 115 KV CEMCNT 1158 1
732 Zonal - sponsared  ine from On: STUARTS?_Radal 115 &V Ine for T1ansCanada Keyslons KL project S16031250 | WEED oz ] Cnell 115 kY |Shuarts 115 0 1
=] Zonal - sponsared ine from Ptersaurg to new ERICSONT._Radlal 115 kY Ene for TransCanada Keystons XL prject ST9EET.E00 | NPED oz M [Petersburg 17567 [Ecson 115 kY 1
749 reglonal reflaniity L"‘:‘E ff"’;‘:f" a0 terminal equipment 1o 100 Deg Raing by 2012 155 MVA nomal consnucue raing. 155 MVA &howt| <0 qp g HFED Damz NTC Malaney 115 Ky erth = SRy 1
B reglonal reflaniity t::‘:‘e f;“;‘f and terminal equipment 1o 100 Deg Raing by 2012 13 norma condmous raling. 137 MVA SNourl <y oo g HFED paminz | Demiz NTC Laup City 115 Ky orth Loup 115 kv 1
P [E— Bz S TN CFi- v Soulh 100K Ciy SUb. INCILasE reEulg & Twin CHrch 606 3nd new Souih P p—— v e E———— Souln Siour Oy HEKY p
525 | zond-sponsores 533000000 |__WEED TZE0E M [Twin Chureh 115 &7 En 115 60 1
522 reglanal resabiy HFRD sz M NTC [Twin Church 115 kv Saulh Sioux City 115 KV 2
I £ [CEEICERR] o5E 0] o PENEL [Aate
20025 =3 Teciona relmily OGE IR y =R Adsb=
2005 =2 “regonl refabilky 3 : = ssmgmn | oce ST W Sooner 125 KV Ree Hll 325 47
20041 ] Eaiance Dol TS rear 325 £V e o Soonerto Ceveiang_Tretal Trmina equipment = Sacr 00000 | OGE T M Soaner 25 RY Clevand 325 kY
20017 30161 transmisslon senvice :ﬂ:,‘a“ KV line: from Sunny&lde to WFEC imierception of 345 KW/ line fram Hug, Instal 345 K\ bre 200,000,000 oGE DaDinz M Hugo 345 K sunnysioe 345 kv 1
Z00TT il s | AD AT ST Y A T S o5E EIRT ] TIHE0E |Suneie 345 e
551 reciora relanily 5530 2 mikes of 151 6 [Tom Jonnsan 1o Ok Park and Malal SinGl Soupent 3 Car oar SE ECUT 7 RTC 3 Bary 161 KY
551 reciona relnilty ‘Conyen 5.6 miss of 52 K 1o 161 Y. OGE D1 NTC [Jonnson 161
=] Zonal - spon: =] lace terminal equipment o ihat the owverall faclity rating Is 352 A oPoD 100 104 SuUs L
] I [CEEICES A 24 Wicar Cap bank 3l herin Cimarman SEFC [eEIE TTE0E [ Norh Cimamen 115 &7
20025 05 Ealanced 2orolls 54000000 | SEPc ] M 51302 |Soearvle 34
£35 reclona relanily Mo 1030 from 62 10115 KV bus 16245000 | e riTrz | oemine
&35 reclona relnilty Feeconouclor & 3¢ e FE-Ciots o CUTy CXT 1 Whn 327 5 ACSF 2257 031 B ] I FE-Hclang 115 K
7a7 A Becond 2301330V transfommer o Borden Courly by mang o Trom Vialand when ried. 250,000 5 T nterchange 230 &
Lamy E.:'l '“E(3'|5rt_ - Hart Ingusina Substaton 115 KV Ine. $3433 P! il 115KV
Safsher Courky Inlerhange - NEanan 220 by Ins. S16031.250 P: urfy Interchange 230 kY
K -Rewtar {15 Wire P: ]
Col Interchange - Mewnar 115 kW line. P! 161 unty \I'ti'fl‘ﬂ'vé 115 &V
Sieing 22 e T 1Ran 23 K e s SR T ElH Fukis 325 Y MG 32!
i = = anver: F3sings SUb rom 63V 18 115 K P G [ Fastings 115 K [Hastings 1
1022 2 reciona relnily ] 3 B: Tz il Hastings 115 ke [Bush Sub 115 kU
1033 =] reclona relnilty H T3 115 R W 337 Rer conauenr P 262 Ruswl nlerchange 115 kY
1085 o B3ancen Porrolio 50 MVA transfome! P! NTC-MOdry Timing 5
1052 7o5 reclona relanily Wew 230011560 transtormer 3t Frie-Draw subsiation B: GSzinz NTC
052 785 reciona relnilty Euilg ne 15 mie Fro-Oras - Cass 2306 ne B: 052112 1 NTC D2 Intehme T
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regional relianiity v 26 mile Frio-Oraw - Roosevel County 230KV line. M1 NTC 'ID-DIJA 2308V
regional relianiity v 3 mi anyon West- 5E(|’|C Crai 15 Ky 0 NTT
regional relianiity v 20 mile Randall Co - Amarlic South 230 kW lne. [ NTT
TEonal r2IEHITy - 1on OATT | Uncrace Nixs &2 Tanstormer 1 70 MUA ] \llx.: 1 R
reqonal rel3blity - non OATT |10 hvar 6ap & Gragory WAFA Gregoy 115 RV
Teqona) rel3blity - non OATT | 216 hivar cap 3t Marn WAFA Marlin 115 kv
reqona) rel3blity - non OATT |30 Wyar cap bank at SHILLISS WADA Snillps 115 &
S regiona reliaily nsial 12 1Avar caposty & Comancne 13 KV bus M Comanche 134 K
by TEgicna rel [ H_&WC.,E: & Lolta Juncaion 155 kY M C5iTa Juncicn 135 17
2001 '.'a'\SIlEE}:I' enice Ins23l 01‘ KV braaker & Hugo M Hugo 325 KV Sunnysioe 32
20002 Tegiona rel C: W Grendhel 13 Aolahors 13
20003 reciona rel T M nolzhoma 1 Cache SW
20003 regiona rel M Grendliel 12 Granafe 63
20003 TEiona el W Chdeay 62 b [alulle 65 &
20003 reclona rel [ W lestiy 13
20003 reglona rel [ [AEF Aus Ji
Tegjona rel of 110 cONGUSor Wit 3354 ACSR. B RTC [ElRenc 5W
gj Zonal Rels0ls Tre=tal 20 Wival capactor Dank af Sloors 115 &Y M
0058 STENSMISEION 85I | And 15 Myar Cap bank at Allen
zonal - sponsared 2nd block of 1£.4 Mvar M
20033 reglonal rellaniity El Manhattan-| h‘:-o\ 1158V ks bullt 35 3 230 &V ine but ks operated al 115 KV, Substation work wil have to be performed In M2 M MeDowel 230 1
Zonal - sponsored i from Svans o seve the new Goodard substation = M [Goduarg 138
zonal - sponsared ine fram Evans to senve the new Goddard substation R M Vans EI'P’g Certar South 133 KV Godoarn 138
Tranzrizzion senice T S54-KCW ACSH 10 achleve a minknum E00 amp emergency raing = [Alen & LEnigh Tap &3 K
=0iond rEiahilky Conver TEC-MIIang rom 151 kY 1 115 KW = e By e Ty CEnEr TR R WG 115 W
fansmisskon s=ace  [Insia Sod Rgss bl 24 Ky TRANSEOAMER, g Roee Hlll 345 & Sioge HIl 133 &Y
regiona refianilty [Tesr cown and rebuls 15 mite Gl Energy Center Wes! - Viaeo 138 v wilh Gundled 1132 5 ACSR condusar 51,000,000 = Sl Energy Cener West 138 KV [Wano 133 kv
[Year 2013
20027 10575 23 regiona relanily T30 the Soulh Sorngoae-Esst Favebele 151 Ky Ine 3nd Guld 15 mies o 151 K 10 new Dsboume staaon 52,000,000 AEF 3 M Dsboume 161 KW D5boUTE TaD 151 kY 1
106as o5 region relzoilly pulld t1=_a_$:2rrl1:‘;aTeg - Hobart Joi. 138 €V ine from 357 ACSR 10 1272 ACSR. Replace 3 5WIChEs, Wave Trans and |Umpsrs. 525,450,000 nzp NTC Hebiart Junclion 123 KV camege 1232 v 3
egont relcaty JJr;ggch_nre .37 mie Soulhwest STalion - Camege 128 £ 12 Tram 725 ACSR 10 1272 ACSR. REepiace wave 130 and Ppp—— P e Camege 1364 Souttaest Stalion 138 |
20054 reaiona relianilty risbulld 2 25 miies of 795 ACSR wih 15 52,500,000 AZP [£5100am 135 Crak Junciion 138 kY
20057 transmission senice Brookine: Replace 1.200 am| 2l CTs. Junclion” Repiace 1,200 amp swliches with 20,000 CUS 060113 Srogling 1 [Junction 161 k-
20034 TEgiona relaoi = CIEGN 151153 R Salfofmer 51 Wi N 1001725 VA T M s erarmer =2 52,000,000 el W [
20731 - eponsored $I02,705 e} W Sy 151
20731 - sponsored 50 GO \ Rltoheid 61
20731 - sponsored 51,365,000 CFL W Clarz 161 kY
Zonal - sponsared $1,632, 300 (CPL M [Maywood 161 kW
Zonal - spensared CFL [ Weatherty 161 Ky
Teiona relanily r=ling 5200000 CFL RTC U 7
=N by NERC Caegory C (TFL-00Z) - prior oUiage of ane 43/113kv| o - e I EE & Hodriogs 345 1y
2073l - sponsored e f 2 npcond 2515 barstemer 9o 3 511,250,000 LES M NWE3 & HOLDRIDGE 115 kW NWEE & Haldriage 345 Ky 1
0048 Ealanced Parrolio o Intercepsion point o Speandle to Knal Ine. 42,000,000 VIDAW |§psn.=-\-' LLE 345 kv Wt 34
20048 Ealanced Forroli I 15 %0l 0 lrcepaon oont o Al 1o Kol Ine; 565,000,000 WD Aot 345 K [Wolf 34
20032 reciona relianilty 1 mlie HEC - Hutsvlle 115 KV lIne and replace CT, wave iran and r=iavs. 55,250,000 MICAW 3 Huohingon Enengy Center 115 ko gy
regiona refian alt 115 ¥ Ins with 755 ACSR conductor. 53,239,000 MKEC 3 RTC 5t_Jonn 115 KV B 1
[ Tegiond relianity or Bark 3t Goroan 113 K. HFED 3 NTC Gaordan 138 &
20047 Balancen Parolia sE.E.IuL r;‘f:;;—:—‘:yk W ine from Axtedl o Intercaption point of Axtell to Wolf Ine (ansas Boroer). Incluges substalion expansion at Axcel MFED =il 345 kv wair 345 Ky 1
-~ Uprate Ine and subeslion equipment 1o 100 Deg C Raling by 2013 174 NIWA Nomma Coninusus Raing. 174 MVA 4-Hour| - - - 15 I
reglonal rellaniity Em rgency Raing a0y 9 .00 HFED NTC abion 113 kv spaling 115 1
F0058 fIEEE] Tegiona relnily Fiamone waverap 3 SI0,000 TEE PEEL 7
10300 reglona refianilty Feecancuctor 2 2 miles to 1590 kmem ACSR and change teminal squipment at FL Smith and Colony suastalions 1 20004, 52,500,000 OGE NTC Colony 161 kY 1
20041 Eanged Forroli Bild new 345 £V Ine from Semingle to Wuseogse $131,000,000 GE
20041 Ealances Porrolio Insial 3nd 345135 KV fransformer at Samincle G
Tegicna relaniy F=bUIId 2 mik= 50D 305 Nar - SUB £33 Ine. Change G tap selings, and repiscs e Jumpers for 110 MVA raing. T NG
Aoy INCTEGEE |I'9 CeAanas todiow heusaola '||=|‘9 conducior riaiing. [
ity Har InguEIra Substation - Neanhat Substathn 115
aniity ‘& Haeings - East Plan
ity Tz Gane County I oy T1E RV Ine
Aoty KV Iine from Pol substation & Roosevelt Frio-Oraw 34
ity D6ton wiih 345 e Frio-Draw 32
Aoy Adda Eéml Grave 115/63 KV ransformer. GRAVE 3 11
Y Convert exsting 3 mile Portaes '||.@(C|'a'|'= oolac 63 KV line to operate & 1135 Porakes Interchange 115 &V
TATT |Fieba0 GoNOUGEor SN0 repiats 50Mme SHUGiUres Sizien 53 KV
Fi=0lace b and CTs 3l Mook, Norfolk 151 KW
0020 In&t30 & Wvar capaciior bank 3l Elects 63 KW DUs for 3 1otdl of 16 Mvar  1Hls locabon NTC-Madty Timing Slectra gt av

y Fiabulld 25.2 mile Anadarko - Bianchard €9 kW as 138 NTC Anaoarko 138 [Blanchard 138 &V 1
y FRabulld 2 mike Blanchard - OU Swilchyard &3 kW 35 133 kv, Slanchard 138 [CU Saitchyars 138 &Y 1
20005 B0y Insial 30 Mvar capactor & Sprnghill 115 K 21308 Springhill 11 E [
20059 transmisslon senvice Acdd 15 Mvar Cap bank at Athens 0arads  |Aens 6!
zonal - ponsared 1 513ge of 103 Mvar Scranton 115 &V
d Shawnee Helghss 115 kW
o0 W30E Fa0: on Sl - Iiersiee 158 k"fll1er:': new rEng of 232255 BIVA RTC =1 Eneray Cerver S35l 138 K7 AlErsiale 128 €
20033 TWIK VALLEY NO. 1 MOUND W7 138 KNeoeno 133 kY.
53 7TH Street £ 138 KV 17TH Street 2 69 kW
20033 NTC-Modfy Timing | Aubum 1 A
= Teplace EUDslalon Bus &g Lm.ers AT BT Ry NTC = Macarihur 63 KV
senice g of line: wih 5. X Fleve 3 mnimum 1200 amp e Tafing Surlngion Junclicn lma- County Mo._3 Westonala 68 iy
vice y & miies of liNe Win 05 Kemil ACSH & & minmum 1200 amp e'n:gerq Tafing Surlngion Junclion &3 kY [Wiof Cresk 52 &V
20059 Senice. ety 1 mike of line w KCM ACSR 10 & minimum E0 3mp emargency rang LEHIGH TAD £9 KV United No. & Conger 69 kv
20058 reglonal relabilty om Obahoma'¥ansas Stalteline or the interfa h the CGEE line segment o Rose HII 0 achiew 3 Sooner 345 kKW Rose HIll 345 &Y
20000 reclona rel BT KW Translormer & Shipe Road. $13,104,000 AEP M ] Shipe Road 345 Shipe Rosd 161 KV
20000 regiona redl 22 miles of new 345 KV, 2-354 ACSR e $34,085,000 AEF M K Flint Crazl Shipe Road 345 KV
20000 regiona rel miles of from new Shipe Road Sudstation 1o East Canterton Substation. $11,9462,000 AEF [ " Shipe 157 & 5t Centarton 161 KN
20027 regiona rel uctor 2 15 mile saction of 115 KW Ing with 795 ACSR. $2,150,000 AEF M [F3 Lone Star Locust Grove 115 &
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reglonal relianiity Fisbulld 5.4 mile Big Sandy - Pardue 63 KV Iine from 477 ACSR to 1272 ACSR. $5,400,000 AEF 05/01/14 Pardue 63 KV
reglona redianiity Upgrace 500 A breaker and twa swilches al Texankana Plant. §250,000 AEP Texankana 63 kY.
reglonal relianiity Uporage 2 6 WECNES 3 Rock Hill ng 1 66l o SWHENEs & Beckylle bus 5200,000 AEF
2onal - sponsored EEET E37.000 DETEC
zonal - sponsored DETEC
Zonal - sponzared DETEC
zonal - sponsored DETEC
Tegiona rel ED
TEGIora el 3 e 131N 5 Of 4 MV =]
regiona redl EDf 0501114
20036 regiona rel EDI o1
regiona rel GROA
reglonal rel ohn 115 k-rlhe 203 repiace T, wavetran, breckers, and relave MICW Surisvllz 115 kY 1
[ Tegiona rel pac E NFED i Haorege 115 kY
[E— Up rme_$;1;|:P:s|,u ion equipmant 1o e c.. Deg C Raing by 2014, 137 WVA Nomal Coniinuous Raiing. 137 MVA &How| oo oo Jy— J— amon 113 ke |
reglonal relianiity Incresse lIne clesrancas fo allow e use of 3 higher conducaar rating. Changs CT tap setlings. 5251,000 S SUb 321 B2 AV
reglonal relianiity arances to alow Ihe use of 3 higher conduclor raing S105,000 POl 5U5 301
reclonal relianiily arances g alow the use of 3 highar conductor raling i) sl SUS 310
regional relianiity Increzse lIne clearances {0 allow Me use of a nigher conaueaar raing. SZ‘\3 o0 = Sub
Zonal - sponsared hew Distrioution S GE Il 5 & Merkl!
Zonal - ponsored FEw DIEroulion 5 GE 15} L
20041 Balanced Porrolio Builkd new 345 K\ ine from Woodwand EHV to Border §105.000.00C0 | OGE /
20041 Ealanced Porrolio Ins<al 2nd 3£5/13€ &V transformer at Woodward EHY $15,000,000 GE i W oodward EHV 345 kY
Tegional relanil [Im=tal 7 2 Wvar & Canaalan Sub ]
TEGIONa relanity |—=u:| 5ECOnT TE Y TSI ¥ GIaSs AN MErrage. = [Grassiand Inercnange 230 k7 F
20043 Balanced Porrolio ulld new 345 K ine fro order P: [Staleling 345 kY
20043 Baancs ] Eul:l E.’U"a‘ I’|I.E(. 0 P:
STOMMET 10 54 MVA. P: Hapay Inlerchange 63 kv
SansIoNmers 10 54 MVA = RE I L
wes 2300115 KW transormer with 225 MUA transformer. P:
IESNCE 115 =
- Piandew County 115 KV e NTC
reglona el inyiew Couriy 115050 K franslomer wiin 44750, MA rEings. 2 NTC
reglond rel e Co - Plalview 115 Ky IN unk. 2 NTC
reglond rel “rap with 1200 A minimu. 2
reglond rel £200N0 Jongs - Grassland 230 kY Ine 1 NTC Grassiand 230 k\f
reclona rel nchuclor FRIO-DRAW 0 4 Farmess Eleciric REC-CIoWs 135 KV
[ regional rellaHity B
regional rlablity H Ashervilia 161 KV T 1
reqional rlabiity - 4 Cathage 161 KV Carthage €9 K 142
20003 reglona rel & War .a..a:JI.o( E Esguandale 63 KV
TECION el y | NOUCIor 3 mile Sypsum - T RV TIne trom 170 10 396 2 A G\PEUM 68 BV RUSSEN 69 KV 1
0059 ANGMISEION E2vice | A £ Myar Cap Dari a ANDona East [Aroona East E3 k0
20053 TEGIona relEnity FEflae Ea %ecm’!ﬁ s.»\ﬂcfas ST AT W T 0 ST S gy T T LRCnTER 63 Ky [Aauariu 63 K
20033 regiona rel Y :IJ:EHSISIEK 126' 32 L $1,400,000 NTC-Modfy Timing Halstead South 138 KNV 0
Zonal - sponsored _520000 Gatz 69 kW
Teclona relaoiily Tear oow 6 [T 3,712,500 Counly Line 115 &%
20058 transmission sendce | Fizbuild aporosimansly O mikes of line witn 554 keml ACER o o(”E\" = minnum 1200 2 emergency rafing 54,240 000 [A18/0 ’;a (=1
reglona rel Rebulld 0.3 mile Weatherford - Thomas Tap €3 kW Iine from 410 ACSR with 795 ACSR. Replace Weatherford wavelrap. \J‘ 02,000 L
20036 regiona rel Bullg new 9.2 mile Sutsiation 333 - Monett 5 161 KV line. n NTC-Modfy Timing 2t 1
20056 regional rel Ins2al S-winding transformer connecting new 161 K\ bus Bo Monest CRy Soulh 55 &Y. il NTC-Modfy Timing South Monett 161 KV
reglona rel 338 ACSR Mone Clty South Jet. 63 KW
0027 Ealancen & % 1N Hanihom - 51Josepn 345 &V ine BUIC NEw 345 K TN Trom Ia1en 1o Nashua ian 345
20042 Ealanced Porrolio 161 KV fransformer at Nashua 1 \lain.lo SRV
TEglonal rel =30 5 sauliona Tvar Cap af Frsiey 115 Ky 701 3 1o & Wovar ]
[ TEglona rel [ ¥ Tar 3 T £ Mar
TECIonal rel ECOngUEEor 120 BNt e 0 1530 ASET 5 [Windfarm 13
regiona rel Ins:al thirg Arcadla ’43 358 k'fa.lld‘ﬂ’ﬁr.T"l =3 $12,000,000 | an Arcadia 3-b N
regiona redl rt 14 miie Mehan - Cushing &9 &' il 1
TECIonal rel e STlwEer - Soring va 0 133 K. 35
reglonal rel mie Soring V3 138 K I
reglona rel miie Spring Valey - Knipe o 138 KV. S Knipe 138 k\
[E—— nz1ero'nr‘r; Cusning - Brislow 126 Ky Ine INko new Gresnwood SUb 158 B TanslonTer DUs and 200 e Greenioog 13863158 Cusning 136 &V Sristow 133 KV B
TEGIona relEnity 2D exsling Cak Grove - Huwy 95 T30 69 kYOI WD NeN Greenwood SUD £ ¥y ransfomer us. DakGIovE 53 K Fwy 93 Tap 50 1
reclonal relaniity F=nuin 11 1 miies wih 354 ACSR Carng Heicon 115 BV Slelrher 115 1
reglonal relian A 7653 Muar capackor 3t Kress 115 wress 1
Acd 28.8 Myar capackor 3t Swish Swisher 115 kW
Ins<al 2 Blocks of 7.2 Myar [JAL 136 &V
Inssal 2 Blocks of 14.4 Mvar 23 Foad 138 (a
Acd GeCoNd Newnar 230113 KV ransformer. Newnart 3 11 Newhart £ 230 k!
Reconguclor Amaniio - Farere 115 &Y Croull 2,35 mikes wilh 755 komll congucior [ [Amarilo Souih 1|.er:rﬂe 15 KV [Farmess Sub 115
3:{.“‘\'&10@" - Gaines 63KV line. County REC-Ancall 53 KV Lea County REC-Galnes
B3KV I County REC-TPS1 €8 KV Lea County REC-Dart
reglonal relianiity i W i 2R T Transromer. Hew ERF2 115 kY Lea County El
reglonal relianiity 130115 KW ransformer. Sisher [T Swisher 115
20004 onal redian! Hobbs 1o Seminole - S41 MVA. 0213108 Hobbs 230 KV Seminole
fiches regiace some Struchures 3o reeag ine EEET oplar Bl
i 7 3 Nlxa 85 &V Mlxa DT &
[ 2z 131 6 Miar .a-aaw al Cole 63 1 Cale 63
I 30180 y 5231 6 Myar capaciior at ARG Al AJE—\IF EEED
L ek y 1Al 13 Wival Capachar & TG 13 725,000 _1ck 138KV
230 Y £0ulld 52 miles of the Bismark to Midiand 115 &V ina $1.550.000 mark 115 K/ Midiang 115 1
20033 €52 reglonal relianiity Ebulld the Westar portion of e 23.6 mie HEC - Hunisville 115 kW line and reset CT6 & HEC $12,457,500 NTC-Modfy Timing Huschinson Energy Center 115 KW Huntsville 115 KV 1
3T az2 regiona relaly S-miie Gl Energy C - GIi junction porticn of the Gl - Catvilie 63 KV Ine. Repiace 477 kemil ACSR 5320000 M @1l Ensrgy Cender 63 kW Oatvills 52 &V 1

conductor with 254 kemil ACSR and replace taminal equipment.The new rEiing &5 the CT dmil.
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Spulldreconductor

£ mies of 335 ACSR

th 1272 ACSR on the Rock HIll - Carthage 63 &V Ine. Upgrade Carthage bre:

117 382 regional relanity ¢ sellings & Rock HIE jumpars. Upgras ches, CT ratis, and reiay seflings 3% Rock Hil 31 Cannage Remove satches n| §11,400,000 HEP 1
20000 ECICL! rels $11,000,000 AEP
20000 Teglona rel 524 500,000 AEE Shie Ao 345 1/
20000 $65,500,000 AEF £ ROgers 345 k.
52,000,000 AEP Sroadmod 63 kY
d EDE
GMO Spring South 161 K\ [Pralrie Lee kv 1
Wi 12004 saftch. GRDA 06 [:E] Pryor Foundry South 63 kY 1
h witn 12004 saitch G 0601 Regden 53 Ky 1
[ HFED 06/
MNEED 064
20002 reglonal relianilty OGE 1
regional redian: OGE 06X 1
[ reqional rellabiity - SRS [
reglona relaoilly . = 55,156,950 =5 06N
regional rel@niity awrence pk_2 pipe type cable CKT 2 $E.571.240 PS 064
reglonal relianilty an M.IEI‘T\‘ 0 Sunshine Canyon from 40 to 735 new rating 91, §3,341,000 WFEC 64 anyon 63KV
TECIONa relaniiy TEN
reglona relaniity 06N
reglona relianilty 06
reglonal rel Inss: 06 B9 RV
regional rel i rese: CINGon Chy Telay DES
regl [=] .‘:Sﬁ & k' fih 1272 ACSR and raise CT ratio and [
regional rell rown Lee- Norh Markst 63 CSR ACSR with 064
reglona rel Trles Horibwesl Jerders TEN
20036 regl redl 55 mile Diamond Jct. - Sarcoxie Southwest 53 kY 064 NTC-Modty Timing 01/27709 arcode Southwest 52 &Y
Tegon: ’:: serton 5o Joplin 59 €2 KW Ing, rebuloling ine ine to 161 KW from Staine to cutsice Joplin 53 sub. Tear cown and 6!
:z n: :a o Galeway to Filsbury to Reinmiler, corverting tnose 52 kW lInes 1o 161 KV, Tag the 161 KV Ine beteeen Jopin 53 = -
Teglonal rel d Gatewsy 3t Jopin 422 i = |s..uw v
[05E Teglona rel onchclor 3.5 mils Alige Jol - Camnaoe Modhweet £2 Ky Ine from 4/ ACER 5 335 ACSR for 65 MyA REe B 06N NTC-Wodty Timng 109 - Aflas Junclion SUS 1 e Morhwes] 52 By
regional rel oncuctor with "0:\-\C.JR [ CI nton &! Clinton 3311 B3 K
TECIoNa rel = Longie [Westem Elechic 161 kv
[ reglonal rel Coead 1
20017 {ransmission senice 0, C1AEDE  |Fort Smith SO0 &V Fort Smih 151 &Y 5
20017 Ir3TEmIE5 0N Benice 100,000 OGE Tireme VeI &1 &7 T Nt 157 &7 1
reglonal relaniity 245 KV Ine. $120,000,000 OGE | nacarko (Grasemant) 245 K 1
Temiong ity Tcrezes 1NE Clearances 1o allow e Use of 3 igher conaucar 145 000 =) 11 1
| jon. 513l 50 Myar capadd ank at Whnesier min. 2 Blocks 25hvar :-1 050,000 EPS
| jon. ins=al addkional BLC C El 0 SRS
jon = KL ConaugEor 1] ) Chaves “cmg Tnterchange 115 [Sameon S0 113 kY 1
jon m 795 Cm congueiar 1] =% [Chaves County Interchange 115 kv [Orion Sub 115 &7 1
= Bult nzw 10 mie 345 & OM SPS'5 REaCion SlE0N on WODdWarD-1 UCo 345 KV INE 10 CWahama T 2xas Dorder owarss OBE e
reglonal relity Anadarka sPs Satene 245 kv |anacarko (Grasemont) 345 kv !
TEgiona relanilly Buln nEw 115 mike 345 £y Ine from P 1 Steeine " TEiT
reglona relianilty 1553 K Daneronmer sk Gray Couny subston. 3
reglona relanilty TE K and bald & mie ne 3
reglona relanilty DST1HT_| O
Tegional relanlity - N o [
TEGIona relanily T COEEa kY 1
reglonal reliabiity Tear gown and rebuilg 2. _‘-mle-::t ity _|'|&|'C0( ol 115 KV line, 1192 ACSR. 51 063,125 County Line 3 115 kW 1
TEGICNa relaniity Tap Lawrence Hill-Salssvae 230 KV bne near Badain Creek subsiation and Insial Baktain Creek 2300115 KWV Sanslomer $€.930.000 WR |Saktain Creek 115 KW 1
[Year 2018
regiona rel@niily Insiall & Muar capacitor for 3 sotal of 1.2 Mvar &t Sout Nashulle. $E00,000 AEF
regional relianiity ulld 12,63 mi of the Georgla Pacific-Keatcnie 138 kv 795 ACSR line wih 1272 ACSR. $12,630,000 AEP Kealchie REC 13E kY 1
regional relianiity ulld 0.27 miles Forbing Road 10 South Shreveport 53 1272 ACSR (nest limit Is SO0 Cu bus & Jumpers) 5350,000 AER South Shrevaport €3 kW 1
Canver: Tie 505352 Cenferion £2-12.5 kY staion o 1 . Disconnect Cercerion sialion from K Ine and comect o) -
o 52,804,000 Ccentes 1 Ry
reglonal relniily the 06320 East Centerian to SIGIE0 Bertanvlle iy 273 161 KV line 2.0 mies west of 505523 East Centerton stalicn 52,504,000 AEF Centenan 151 K !
Tegiona relaoiny Insial 30 MVAR capactor 3t Twin Oaks Subslation Ccu Twin Caks &3 kY.
Zonal - sponsored ulld James River to South H q'\.n\'a-‘ﬁ@ K 1.5 cu | James River 69 kY Soulh Higniagy 63 9 K
I - sponEored eoulld_Soulh Highway o Sungs: €2 CLE Sunset 56 KV Soull FighagEy 65 62 1
onal relEniity Replace Odessa 161/63KV ransfomer .-.'m new 10071 10KVA Gh 0601 Odessa v Ddessa 3KV
jonal redianiity ace G00A swiich wih 1200A swhch GRDA 06 3'-‘:{ Foundry _Oull‘ G3 KV CP2 TJ"EMT"\ #2 63 KW
FETEE Uporage the 500 amp C1 1N Zenn 500 10 1200 amp DGE a0 £9
jonal redianiity Add 3o ransformer & TUCO 2300115 250 MVA CKT 3 $1 SPS
jonal redianiity Aod Znd transformer 3t Bowers 115/63 KW CKT 2 $1,600,000 P!
jonal reltaniity Add new 345 KV line Tues - Jones Cat 1 29.66 mikes 53 500 2 DSD1ME
jonal redianiity Acd new 345-230 KV 553 MVA CKT 1 $22,150,000 2
jonal relEniity | Acd new 115 kY Ckt Lamb Co 1o Lea County Litefiein $2.925.000 2
onal redianiity Acd 2nd transformer Eddy Co 230-115 KV CKT 2 $3,352,500 P!
i relanilly A Zrd Iransrormer Calse 25 T2 $3,352,500 m
Iabibty - QATT rger iransformer. 70070 MVA unit $2,250,000 SWPA 2oplar Blff | 61 [T
[ - sponzored 200 one S130E o 10 Myario 432,000 2
| |- sponsored |o{ﬂ one siage of 10 Miar i 437,000 A
N3 refianiity ci's, Mew Raie & 10 S0.000 B Mounaricge &3 Ky 1
jonal redianiity | €ar gown and rebulld 17th & Faldawn - Indian Hills 11 Kt 1 §1,687,500 i 17th & Fol15~'."| 15 KV ndlan Hils 115 &Y 1
[Year 2019
. . ~ RebUlla and reconoiclor 2.0 Migs of 4/0 ACSR 58 KV 1o 1530 ACGR 151 & oM canyenng Nar Huniington o Miland REC 10| - P
10613 431 regional relianiity 161 KV, And 161 KV termingl & Narth Hurt $4,000,000 AEP North Huntingon 161 kV 1
10620 231 regional relianiity $1,500,000 AEP Midlang REC I' [ 7 1
10621 481 regional relianiity $2,500,000 AEP Midiang 1§ Midiangd &3 kW 1
10624 431 regional relianiity $17,000,000 AZP Sonanza Tap 161 kW Midiang 1818y 1
regional relianiity $9,000,000 AEP ebell 136 KV Prativilie 138 kv 1
TEgiona relanily AEF Evensiie W Henderson 63 kY 1
regional relianiity Cus 050119 [James River [Twin Caks 523 kY 1
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TEglona rel INEreaES C 1 rao 3 Dot ChIckazaw 300 Aromors. AJE0 DOSEIDIY CHangs out relzy $450,000 OGE [, [Aramore &2 K ChiCKSEaw £2 bV
regional rel Fis 2 DS 1200A swhch with 2000A saflch. $230.000 Ie] 6 Janes Tap 133 K
] U o 1200 3mp SE0,000 DZE [ v
$225,000 OGE 06 !
T Targer SV3aVA MOge, Int=rim Mgaton 16 1 Move 20% of 1050 ol 5 VWaven s2.000.000 SRPR— |
Tegional rel $1,E70,625 [, Simingham 161Ky RETI 1
regional rel EL=r=d T IO WA ranstomer $3,625 000 06/ Megicine Lodge 138 KV Megicine Lodge 1
regional rel dlh bundied 1132 5 kemil ACSR conductar (Bunting) $3,150,000 06X Clearwater 138 Mian Tap 138 &V 1
regional rel 3 * 3 $5225,000 06 Harper 138 kv Mian Tap 138
reglonat reliaity E;:_:gizﬂ:ﬁ'u:;rze|er'r|1a EquIpmENT 10 Effect Nigner raing by 2015. 240 WVA NorTal Conemucts Raling. 240 WA SHCUT| oo pon pon [— Seatrce 115 KV [Hartine 115 av J
| regional reliED! n: 21.6 Mvar capaciior bank. 2,213,000 CPPD 06 Neb City U Sub 903 63 KV
| regional relianiity Instal 2 Blocks of 14.4 Mvar 1,166 400 P 06 Lamb Ca 115
[ regional relianiity Instal min. 2 biocks 14.4 Mvar 1,166 400 P 06/ Deaf Smin 115 KV
20031 Tegional reflan: Aod third Tuco 115/69 KV autoiransformer with 3— 6— MJ-\ rating 1,260,000 P 0&d [Tuco B3 KV [Tuco T15 kY
20031 reclonal relian! A TFird Fotash Jancion inberchange 11553 '5600,000 I il Solaah JUnG 53 Ky Dolash Junc 11567
regional relcEoiity Reconductor 0.45 miles 63 KV from 470 90 367.5 AC JE §225,000 P 06 | Artesia 53 K C-Artesl
regional relaoiity Reconductor §.34 miles 115 &V from 357.5 to 750 ACSR 33516438 06 Chemy 115
regional relaEoiity Acd 2nd transformer 115/69 kv B4/36 MVA CKT 2 $1,330.000 P! [ Northwest &
relonal relianity [Acd new 115 K Cit Hockley Co-E Levaland Co 33037 500 P! i
reglonal relianiity convert €8 KV loag onto 115 kV =
reglonal relianiily Replace NICHOLS Line Trap win 1200 Amp B unk 230 KV F € 230 kY
req) Iabiity - ron OATT |Replace Sorngflel ransformer =11 inding Tarsformer with 70 MVA 3u%0 fransformer.
Zonal - sponsared convert County LI Arncid to 1 \aley Fals sub converted 1o 11 0501118 Valey Fals 115 &V
Zonal - sponsored convert County Arncid to 115 k. Valey Falls sub converted fo 11 0501118 |vatey Fais 115 Ly
Tegional relianiity Fe0uild W e5tar porion of ihe Cleanater-HIlan (a0 115 Ky Wi bungled 1152 5 kell ACSR Gongucior (Surkng) |Miian Tap 126
20000 Reconductor with 2.7 mile: CSR 63 KV Woodlaan-Sadain. Resst raiays. 050111 '.'D}:II!A
20027 Reconductor £.9 I‘\IES \'.'l'\ ACSR 63 KV from BIowin - Kamack Tap. 050111
Rzl [T 11101 1D *or newy emeroency It 35 MVA [
20011 Reconductor E9ky IrPWJ‘\:\ES ACSR to 8 ACSSTW 05011
KL
20034 ¢ W
20028 Add aodiional 7.2 Myvar capactior at Tahiequah Wiest, for 3 25 8 Myar fotal Tanlequah West &3 KV
20008 New Hilsdale-Caoar Mies 161 &V Line ang Cedar Nlies ring tus Da011S o NTC-Wiitharaw Hilsdaie 161 kv Cedar Nlies 161 kv 1
20002 Conver 7 mile MUBEng -7 UKDN 55 AW Ine 10 130 K. 050112 NTC-WItharas Mustang 138 Yukon 138 KV 1
20002 on’ mle ‘Yukon - Cimaron £2 & ine 1o 138 kY. 050112 T C-WItndras Yukon 132 K Cimarron 138 KV 1
13 TTE T & Wvar Canaciio ol Mistang 63 Ky ] T AEEng T RV
20033 FRebulld the 14 63 miies of 63 KV line from Timber Junction - Winfie 123110 ] NTC-Witharas Timer Junction €9 KV City Of Winfleld €3 Kv 1
2003z Buikd new 876 mile Fart Juncdon - West Juncton City 11 mml:.»\\s 1epz|r of the JEC - Summit 345 & Ine. Remove olg Lt o NTC-Withcraw [Fort Juncion Safiching Staton 145 kv ezt Junctian CRy 115 &Y 4
Goutle cireut 3nc West Junciion Ciy Juncon (=3et) - West Junction Clty 143 K Ine i
Fizbulld Ark Valew-Tower 22 115 & D Tower 2 1
20033 Rebulld the 5.43 mile Laarence Hill io Mockingoird HIl 115 KV line. ] Mockingbird HIl 11‘ LA 1
20033 Uprate CT ratic on Chapmian - Clay Center 115 ki ine. DEM1AT ] Clay Canfer Junchon 115 K 1
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SPP Board Of Directors Approved Transmission Expansion Projects 1-26-10 - Empire District Electric Projects Only

Project Type Project Description/Comments Cost Estimate  From Bus Name To Bus Name Circuit
YEAR 2010
Install (3) 22 Mvar capacitor banks for a total of 66 Mvar at
Zonal Reliability Riverside Sub #438 $2,600,000 |SUB 438 - Riverside 161 kV
Change CT setting on Breaker #6973 at Baxter #271 to
regional reliability 800/5 ratio $50,000 |SUB 404 - Hockerville 69 kV SUB 271 - Baxter Springs West 69 kV
regional reliability Change CT ratio on breaker #6936 at Aurora Substation 124 $5,000 |SUB 124 - Aurora H.T. 69 kV SUB 152 - Monett H.T. 69 kV
Rebuild 1.7 mile Neosho South Jct. - Neosho SPA 161 kV
from 336 ACSR to 795 ACSR and replace terminal SUB 184 - Neosho South Junction
transmission service |equipment $1,215,000 |161 kV Neosho (SWPA) 161 kV
Replace 600 amp disconnect switches with a minimum
1,2300 amp units and replace leads on Breaker #6965 at
regional reliability Sub #64 and #6932 at Sub #145 $55,000 |SUB 145 - Joplin West 7th 69 kV Sub 64 - Joplin 10th ST 69 kv
YEAR 2011
Replace auto transformer at ORONOGO 110 with 150 MVA
transmission service |rated auto transformer due to increased generation available $4,000,000 |OR0O1105 161 kV ORO110 2 69 kV
Reconductor 11.9 miles of Oronogo Jct. to Riverton 161 kV
Ckt. 1 from 556 ACSR to 795 ACSR, change CT settings @
transmission service |Oronogo, and replace wavetrap. $5,750,000 |Sub 110 - Oronogo Jct. Sub 167 - Riverton
YEAR 2012
Reconductor 8.92 miles Nichols-Sedalis 69 kV with 556
regional reliability ACSR and upgrade CTs $3,520,000 |SUB 170 - Nichols St 69 kV Sedalia 69 kV
Replace jumpers on breaker #6950 at Blackhawk Junction
regional reliability with 556 ACSR for rates 73/89 MVA $50,000 |Jamesville 69 kV SUB 415 - Blackhawk Junction 69 kV
YEAR 2013
\ INONE \
YEAR 2014
regional reliability Replace jumpers $100,000 |SUB 403 - Jasper West Tap 69 kV SUB 249 - Boston East 69 kV
Raise structures on Diamond Jct. - Sarcoxie Southwest 69
regional reliability kV line to achieve a new rating B of 44 MVA $50,000 |SUB 131 - Diamond Junction 69 kV  |SUB 362 - Sarcoxie Southwest 69 kV
Replace switch on transfer bus at Sub #167 for Rate B =91
regional reliability MVA $75,000 |Sub 167 - Riverton 69 kV SUB 278 - Galena Northeast 69 kV
Reconductor 1.0 Mile of 4/0 ACSR with 336 ACSR for 65
regional reliability MVA Rate B $400,000 |SUB 436 - Webb City Cardinal 69 kV |SUB 110 - Oronogo Junction 69 kV
YEAR 2015
regional reliability Build new 9.2 mile Substation 383 - Monett 5 161 kV line $7,389,319 |SUB 383 - Monett 161 kV South Monett 161 kV
Install 3-winding transformer connecting new 161 kv line to
regional reliability Monett City South 69 kV $8,000,000 |South Monett 161 kV SUB 376 - Monett City South 69 kV
regional reliability Reconductor 1.2 mi with 336 ACSR $275,000 |Monett City South Jct. 69 kV Monett City East 69 kV
YEAR 2016
zonal - sponsored Convert 27 mi of 34.5 kV to 69 kV in the Baxter Springs area $12,375,000
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SPP Board Of Directors Approved Transmission Expansion Projects 1-26-10 - Empire District Electric Projects Only (continued)

YEAR 2017
Reconductor 7.55 miles Diamond-Jct - Sarcoxie Southwest
regional reliability 69 kV lines from 1/0 Cu to 336 ACSR $2,274,000 |SUB 131 - Diamond Junction 69 kV  |SUB 362 - Sarcoxie Southwest 69 kV 1
regional reliability SUB 439 - Stateline 161 kV Joplin 59 161 kV 1
regional reliability Tear down the Riverton to Joplin 59 69 kV line, rebuilding the Joplin 59 161 kV Gateway 161 kV 1
regional reliability line to 161 kV from Stateline to outside Joplin sub. Tear Gateway 161 kV Pillsbury 161 kV 1
down and rebuild Joplin 59 to Gateway to Pillsbury to
Reinmiller, converting those 69 kV lines to 161 kV. Tap the
regional reliability 161 kV line between Joplin 59 and Gateway at Joplin 422 $25,000,000 |Pillsbury 161 kV Reinmiller 161 kV 1
Reconductor 3.5 miles Atlas Jct - Carthage Northwest 69 kV
regional reliability lines from 4/0 ACSR for 65 MVA Rate B $1,277,935 |SUB 109 - Atlas Junction 69 kV SUB 108 - Carthage Northwest 69 kV 1
YEAR 2018
\ INONE
YEAR 2019
\ INONE
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Appendix C
Empire 2010-2014 Transmission and Distribution Construction Budget **Highly Confidential in its Entirety**
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**Highly Confidential in its Entirety**
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**Highly Confidential in its Entirety**
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**Highly Confidential in its Entirety**

Empire District Electric 2010 IRP 82 Supply-Side Resources Analysis



NP

**Highly Confidential in its Entirety**
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**Highly Confidential in its Entirety**

Empire District Electric 2010 IRP 84 Supply-Side Resources Analysis



NP

**Highly Confidential in its Entirety**
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**Highly Confidential in its Entirety**
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**Highly Confidential in its Entirety**
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**Highly Confidential in its Entirety**
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**Highly Confidential in its Entirety**
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Abbreviations

ACFB - Atmospheric Circulating Fluidized Bed
AECI - Associated Electric Cooperative

AEP — American Electric Power

AFUDC - Allowance for Funds Used During Construction
AMI - Advanced Metering Infrastructure
AQCS - Air Quality Control Systems

AWEA - American Wind Energy Association
BNSF - Burlington Northern Santa Fe Railroad
Btu — British Thermal Unit

CAES - Compressed Air Energy Storage

CAIR - Clean Air Interstate Rule

CAMR - Clean Air Mercury Rule

CC — Combined cycle

CCS - Carbon capture and sequestration

CFB - Circulating Fluidized Bed

CO;, — Carbon dioxide

CSP — Concentrating solar power

CT — Combustion turbine

DOE - Department of Energy

EIA - Energy Information Administration

EPA — U.S. Environmental Protection Agency
ESBWR - Economic simplified boiling-water reactor
FERC — Federal Energy Regulatory Commission
GDP - Gross Domestic Product

Hg — Mercury

HRSG - Heat recovery steam generator

IGCC - Integrated Gasification Combined Cycle
IRP — Integrated Resource Plan or integrated resource planning
ITP — Integrated Transmission Planning

KCP&L - Kansas City Power & Light

kV - kilovolt

kW — kilowatt

kWh — kilowatthour

MCSP - Missouri Carbon Sequestration Project
MMBtu- Millions of British Thermal Units
MPSC — Missouri Public Service Commission
MW — Megawatt

MWh — Megawatthour

NOy — Nitrous oxides

NRC - U.S. Nuclear Regulatory Commission
NYMEX — New York Mercantile Exchange

NSI — Net System Input

O&M - Operating and Maintenance

OG&E - Oklahoma Gas & Electric
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OMS - Outage Management System

PPA — Power Purchase Agreement

PRB — Power River Basin

PV - Photovoltaics

PVRR - Present Value of Revenue Requirements
REC - Renewable Energy Credit

RMP — Risk Management Policy

RPS — Renewable Portfolio Standard

SCR - Selective catalytic reduction

SLCC - State Line Combined Cycle

SMR - Small modular reactor

SO, — Sulfur dioxide

SPP — Southwest Power Pool

SPP RTO - Southwest Power Pool Regional Transmission Organization
STEP — SPP Transmission Expansion Plan

VOC - Volatile Organic Compounds

WTI — West Texas Intermediate
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