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Supply-Side and Integration Analysis

OVERVIEW

The supply-side analysis was conducted to identify the feasible supply-side resources to be added
to Montana-Dakota’s generating system to determine the most cost-effective plan. Potential new
planning resources consisting of both capacity resources (generation or external resources) and
load modifying resources must be proven technology and be able to provide the same system
reliability that Montana-Dakota’s customers have come to expect over the years. The integration
process considers the potential planning resources and integrates those resources into a single
least-cost plan. The analysis also considered possible future economic and social issues.

The least-cost resource plan, developed through the integration process, provides the basis for
evaluating and determining the most cost-effective, long-term plan for future supply as criteria

other than simply least cost must be considered in the ultimate future resource selection.

Capacity Needs

The resource expansion analysis considers all planning resource options available to Montana-
Dakota and produces a least-cost plan which satisfies the energy and capacity requirements to
reliably serve Montana-Dakota’s customers. Resource plans in previous IRPs were required to
meet the reserve capacity obligation (RCO) of fifteen percent required by the Mid-Continent Area
Power Pool (MAPP) Generation Reserve Sharing Pool (GRSP); however the MAPP GRSP was
eliminated on December 31, 2009. Montana-Dakota is a member of the Midwest ISO, which at
this time requires a planning reserve margin (PRM) of 3.81 percent on an unforced capacity
(UCAP) basis for every month of the year. The PRM is adjusted annually through the Midwest
ISO’s Loss of Load Expectation (LOLE) study. To meet the PRM, sufficient planning resources
are needed to cover the projected monthly peak demand with a 1.16 percent adder for Midwest 1SO
losses, plus 3.81 percent PRM, the product of which is referred to as the planning reserve margin
requirement (PRMR).

Montana-Dakota’s resource plan as stated in the 2009 IRP was to extend one of the Northern
States Power Company (NSP) contracts that would have expired in 2010 to cover Montana-

Dakota’s capacity for the 2011 timeframe, purchase capacity from Wisconsin Electric Power
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Company (WE Energies) for the 2012-2015 timeframe, add 30 MW of incremental wind resources
and the Glen Ullin Station 6 waste heat unit, participate in the Big Stone Il addition expected on
line in 2015, and continue the implementation of identified DSM programs. The 2009 IRP also
indicated Montana-Dakota would need additional capacity in 2015 and subsequent years with the

plan calling for the addition of two 75 MW combustion turbines.

The Big Stone Il plant was subsequently canceled in November 2009. On June 1, 2010, Montana-
Dakota issued a request for proposal (RFP) for capacity and energy supply for the time period
from 2015 and beyond (2010 RFP). A copy of the 2010 RFP is included in Attachment E. As
described in Section 2.3, the results of the 2010 RFP process were used formulate market resource

alternatives modeled in the resource expansion analysis.

Load and Capability

To further understand Montana-Dakota’s capacity needs a comparison of its planning resource
credits (PRC) in the Midwest ISO and the planning reserve margin requirement (PRMR) is shown
in Figures 1-1, 1-2, and 1-3 for the base, low-growth, and high-growth forecast scenarios, which
are described in detail in the load forecast provided in Chapter 2 and Attachment A. The PRC is
established by the Midwest 1ISO annually through a Generator Verification Test Capability
(GVTC) process. The GVTC is run annually by all thermal planning resources (steam units and
combustion turbines) greater than 10 MW. All planning resources are corrected to Midwest ISO’s
summer peak to develop an Installed Capacity (ICAP) value to be used for every month. Capacity
resources are determined by applying the equivalent forced outage rate (XEFORy) to the ICAP
value to establish an unforced capacity value (UCAP) for each resource:

UCAP = ICAP - (1-XEFORq).

UCAP values are then directly converted to a PRC value to be used to meet the PRMR. The PRC
value shown in the forecast scenarios includes Montana-Dakota’s existing and committed

resources at this time.

Figure 1-1 shows that, under the current system forecast and with the current capacity purchase
contracts, Montana-Dakota will be capacity deficit by 8.6 PRC in 2013. This capacity deficit will
increase to 149.5 PRC in 2015 and grow to 234.7 PRC in 2024. As shown in Figure 1-2, under the
low-growth forecast, a capacity deficit of 58.8 PRC will occur in 2015. With the high-growth
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Figure 1-1
Base Forecast
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forecast, as shown in Figure 1-3, a capacity deficit of 11.5 PRC will occur in 2012 and grow to

186.9 PRC in 2015.
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Figure 1-3
Planning Resource Credit and Planning Reserve Margin Requirement
High Growth Forecast
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1. Analysis Method

The Electric Generation Expansion Analysis System (EGEAS) version 9.02, a computer model
developed by the Electric Power Research Institute (EPRI), is used to perform the resource
expansion analysis and develop the least-cost integrated resource expansion plan. The analysis
was performed on various scenarios based on the load forecasts, availability of resources, and
economic variables. Each of the scenarios constitutes a resource expansion plan unique to the
assumptions used in that scenario. The resource expansion analysis minimizes the present worth,
or the net present value (NPV), of the total revenue requirement over fifty years by using an
algorithm called “dynamic programming.” The dynamic programming utilized in EGEAS
calculates each scenario one year at a time to satisfy the reliability constraints and to fulfill the
forecasted energy and capacity requirements. This process identifies all possible states that satisfy
the reliability requirements for each year. Finally, the annual results are combined to determine

the least-cost plan.

The base year used in the resource expansion analysis was 2010 with the study period starting in
2011. Costs indicated in this report are in 2010 dollars, unless otherwise specified. The study for
4



each scenario was conducted over a 20-year period (2011-2030) in which new resources are
allowed to be added to meet the forecasted load growth and to compensate for unit retirements. To
model the remaining life of capital investments installed during the study period, an additional 30
years, called the extension period, was added. During this extension period, loads stayed the same
as the final year of the study period. All associated operational and fuel costs continue to be
escalated at specified rates through the extension period.

2. Planning Resources

Montana-Dakota’s existing generation portfolio includes coal, natural gas, diesel, waste heat and
wind, along with three capacity purchase contracts — the extension of the Northern States Power
contract for 2011, the Basin Electric Power Cooperative (Basin Electric) contract for 2011, and the WE
Energies contract for the 2012-2015 timeframe. Additional blocks of short-term purchased capacity
at the WE Energies contract price through 2014 are also modeled as part of Montana-Dakota’s
current generation portfolio for resource expansion planning purposes. The resource expansion
analysis considered other potential available alternative planning resources to build out the
generation portfolio to meet forecasted energy and capacity requirements. All resources were
modeled with applicable planning resource credit (PRC) amounts, fixed and variable O&M costs,
and fuel costs that are shown in Tables 2-1 through 2-7 below.

For resource capacity accreditation, the Midwest ISO considers wind generation resources
differently than thermal resources. The PRC for wind generation resources is only available if the
wind resources has been designated as a network resource in the Midwest ISO or if the wind
resource has a transmission service request. The PRC value for wind resources is based on an
effective load carrying capability (ELCC) study performed annually by the Midwest ISO. This
study examined the Midwest ISO’s top eight annual summer peaks for the last five years to
determine how much wind is actually generated during summer peak conditions and compares the
amount of wind generated to the Midwest 1SO’s peak load. This study is done on a Midwest 1SO
system-wide basis and on all single commercial pricing nodes (CPNode). On a system-wide basis
for the 2011-2012 planning year, the ELCC study concluded that 12.9 percent of nameplate wind
capacity could be converted into a PRC value if the wind resource is a network resource or has a
transmission service request (TSR). Based upon Montana-Dakota’s wind farms’ CPNodes,
Diamond Willow was determined to contribute up to 21.4 percent of its nameplate capacity to
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PRCs, and Cedar Hills was allowed up to 30.2 percent of its nameplate capacity to PRCs.
Ultimately, Diamond Willow, a designated network resource, was accredited with 6.42 PRCs as
Montana-Dakota holds a TSR for Diamond Willow. Cedar Hills, also a designated network

resource, was accredited with 3.90 PRCs.

2.1. Current Resources

The existing generation portfolio is broken down into four groups: coal, natural gas/oil,
renewable, and purchase power. Figure 2-1 shows Montana-Dakota’s 2011 current generation
mix by planning resource credits. Fifty-eight percent of Montana-Dakota’s PRCs comes from
coal generation, 15 percent from gas-fired generation, 24 percent from purchased capacity, and

three percent from renewable resources.

Figure 2-1

Montana-Dakota’s Current Generation Mix by Planning Resource Credits

2011 Montana-Dakota Planning
Resource Credits

H Gas & Oil
H Coal

3%

kd Renewable

B Purchase Power

2.1.1. Coal

Montana-Dakota currently owns five coal-fired units two of which are jointly owned

with other regional utilities. Coal currently accounts for 58 percent of the planning

resource credits on Montana-Dakota’s system. Table 2-1 shows the capacity in MW

established by the Midwest ISO Generator Verification Test Capability (GVTC)
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process, equivalent forced outage rate (XEFORy), number of planning resource credits,

and various costs for each coal-fired plant serving Montana-Dakota’s customers.

Unit

Coyote?

Big Stone®
Heskett 1
Heskett 2
Lewis & Clark

Table 2-1
Montana-Dakota’s Coal-Fired Units

Planning

Resource Fixed O&M  Variable O&M Fuel

Credit ! ($/kW-year) ($/MWh) ($/MBTU)
96.2 22.18 2.56 1.26
103.3 21.81 1.42 2.03
20.8 52.37 6.16 1.41
64.8 51.56 7.68 1.63
52.1 47.55 2.62 1.37

GVTC
(MW)  XEFOR,
104.9 8.321
108.6 4.929
29.5 5.501
73.1 11.397
52.3 0.318

1. Based on Midwest ISO 2011-12 Planning Year ICAP and EFORy
2. Montana-Dakota’s 22.7 percent ownership share
3. Montana-Dakota’s 25 percent ownership share

2.1.2. Natural Gas and Diesel

Simple-cycle combustion turbines capable of firing natural gas or fuel oil, along with

an internal combustion engine capable of firing diesel, are operated as peaking units

and make up about 15 percent of Montana-Dakota’s existing planning resource credits.

With a total capacity of 9.6 MW, the Williston combustion turbines, built in 1953, are the

oldest in Montana-Dakota’s fleet and are modeled to be retired from service in 2011. The

capacity in MW established by the Midwest ISO Generator Verification Test Capability

(GVTC) process, equivalent forced outage rate (XEFORg4), number of planning

resource credits, and various costs for Montana-Dakota’s existing combustion turbines

and diesel generator are shown in Table 2-2.

Unit
Glendive 1
Glendive 2
Miles City

Table 2-2
Montana-Dakota’s Natural Gas Combustion Turbines and Diesel Generator

Planning

Resource Fixed O&M Variable O&M Fuel

GVTC  XEFOR Credit* ($/kW/year) ($/MWh) ($/MBTU)

34.0 13.24 29.5 3.29 2.35 5.05

40.1 8.662 36.6 5.63 2.35 5.05

21.6 7.268 20.0 10.48 2.35 5.05

2.04 7.893 1.8 2.74 5.00 16.15

Glendive Diesel

1. Based on Midwest 1ISO 2011-12 Planning Year ICAP and EFOR4



2.1.3. Renewable

In addition to coal, diesel, and natural gas, Montana-Dakota owns three renewable
resources, as shown in Table 2-3. The renewable resources make up about three percent

of Montana-Dakota’s existing planning resource credits.

Table 2-3
Montana-Dakota’s Renewable Generation

Unit Planning Resource Fixed O&M Variable O&M Fuel

— Credits® ($/kW/year) ($/MWh) ($/MBTU)
Diamond Willow* 6.42 14.73 -28.26 -
Cedar Hills! 3.90 12.56 -30.31 -
Glen Ullin Station 62 4.50 45.88 6.70 -

1. PRC is based on Midwest ISO ELCC study. Variable O&M cost includes the Production Tax Credit, which is represented by a negative $/MWh cost value.
2. Based on Midwest ISO 2011-12 Planning Year ICAP and EFORy

2.1.4. Purchased Power

In addition to generation resources that Montana-Dakota owns, the Company has
entered into three purchased power contracts, shown in Table 2-4, to meet the planning

reserve margin requirements within the Midwest I1SO.

Table 2-4
Montana-Dakota’s Purchase Power

Unit Planning Resource Fixed O&M Variable O&M Fuel

= Credit’ ($/kW/year) ($/MWh) ($/MBTU)
NSP contract* 105 17.70 84.30 -
Basin Electric contract 35 4.80 - -

1. Expires after 2011 summer season

2.2 Future Capacity Resources

As described in the Company’s 2009 Integrated Resource Plan, Montana-Dakota has entered
into an agreement with Wisconsin Electric Power Company (WE Energies) to purchase
peaking capacity during the 2012-2015 timeframe. The contract term begins June 1, 2012 and
expires on May 31, 2015. The capacity will be purchased on an annual basis as follows:

e June 2012 through May 2013 — 110 MW

e June 2013 through May 2014 — 115 MW
8



e June 2014 through May 2015 - 120 MW

The costs of the WE Energies contract are displayed in Table 2-5.

Table 2-5
Montana-Dakota’s Future Capacity Resources
In- Planning Variable
Service Resource Fixed O&M O&M
Unit Date Credits ($/kWiyear) ($/MWh)
WE Energies Contract 2012 110-120 34.80 111.50

2.3 The 2010 Request for Proposal

On June 1, 2010, Montana-Dakota issued a Request for Proposal (2010 RFP) to solicit
proposals from capacity, energy, and demand response resources that Montana-Dakota could
use as part of its long-term resource evaluation, which would include the cost-effective
analysis of the Big Stone AQCS project. The 2010 RFP sought all available resources from 25
to 225 MW in size, beginning in 2015 for five year contract with extension options. Eight
qualified responses were received as part of the 2010 RFP. These responses are summarized in
Table 2-6.

Table 2-6
2010 RFP Responses Received

1. Existing ND wind praoject (8ix options)
2. Simple cycle and combined eycle combustion turbine proposal (three options) (MN and WT)

3. Demand response proposal
4. Wind proposal {two options) (ND and SD)
5. Wind and wind/nuclear proposal (NI and TA)

6. Proposed NI wind project
7. Simple cycle combustion turbine proposal (I1)
8. Utility wholesale zalea toritf rete proposal (W)

The economic analysis of the 2010 RFP responses, as compared to the Big Stone AQCS
project and available company resources, selected the demand response proposal, the Illinois
combustion turbines, and one North Dakota wind project as part of Montana-Dakota’s least-
cost plan. The Big Stone AQCS was also selected in all cases as a least-cost resource. While
the proposals for the Illinois combustion turbine and a North Dakota wind project were

selected as least-cost resources, they ultimately were eliminated from further considerations
9



over concerns with project locations and transmission availability and cost. Montana-Dakota
is currently negotiating a contract with the third-party demand response provider for the 25

MW demand response program option described in Section 2.4.7.

As the result of the 2010 RFP process, the following options were added to list of considered
supply-side resource alternatives:
e “Energy-only wind” option described in Section 2.4.6, and

e “New purchased capacity” options described in Section 2.4.9.

The “energy-only wind” option was included in the EGEAS model as an alternative to future
Midwest 1SO energy prices and market purchases as well as an indicator as to when the model
may select wind-only energy into Montana-Dakota’s generation portfolio. Montana-Dakota
currently has over 2,900 MW of wind generation interconnection requests on its system, and
the “energy-only wind” option provides an indication of how a contract purchase of energy

from one of these projects would integrate into Montana-Dakota’s resource mix.

The “new purchased capacity” options represent market-priced capacity that was available to
Montana-Dakota as part of the 2010 RFP process. These options included five- and ten-year
terms for simple cycle combustion turbine capacity and a twenty-year term for a combination
of combined cycle and single cycle combustion turbine capacities. The “new purchased
capacity” options were the only capacity resources in the 2010 RFP available to Montana-
Dakota within its capacity zone identified by the Midwest ISO as part of the new Midwest ISO

Resource Adequacy construct.

2.4 Considered Supply-Side Resource Alternatives

Montana-Dakota analyzed the following supply-side alternatives that are described in more
detail below:

e Combustion turbine,
e Combined cycle,

e Coal,

e Wind (self-built),

e Purchased capacity,
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e Wind (purchased energy),
e Demand response program,
e Big Stone Air Quality Control System (AQCS), and

e New purchased capacity.

Information regarding the resource alternatives available to Montana-Dakota is summarized in
Table 2-7. Unless a specific data source is mentioned, the capital cost, fixed O&M cost,
variable O&M cost, fuel cost, and other characteristics estimated for these resource alternatives
were developed based on manufacturer’s budgetary pricing, consulting engineers, Montana-

Dakota’s experience and expertise, and other available sources.

2.4.1. Combustion Turbine

Simple-cycle combustion turbines (SCCT) are primarily built to serve peaking capacity
needs and are usually used to supply a limited amount of energy because SCCTs are
fueled by natural gas or fuel oil, which results in higher fuel cost than coal. The SCCT
units are, however, lower in capital costs compared to other generating types and can be
installed within a relatively short lead time (two to three years). Two options for the
combustion turbines were analyzed in the resource expansion analysis: one at 33.4
PRC (43 MW) and the other at 82.3 PRC (88 MW). In particular, the costs associated
with the 88 MW combustion turbines were developed through the Combustion Turbine
Site Study conducted by Montana-Dakota’s Power Production Department in February
2011. The study is included as Attachment G of the 2011 IRP report. The associated

costs for the modeled combustion turbines are shown in Table 2-7.

2.4.2. Combined Cycle

A conventional combined cycle combustion turbine (CCCT) burns natural gas or fuel
oil in a SCCT. The hot exhaust gases from the SCCT pass through a heat recovery
steam generator that produces steam for a steam turbine. Because CCCTs use natural
gas or fuel oil as fuel, the units are higher-cost energy producers and their capital costs
are between those of a SCCT and a coal-fired baseload unit. The advantage of a CCCT

is that it is more efficient to operate than a SCCT, but its hours of operation could be
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limited because of its high energy costs compared to other available resources. The
costs associated with a combined cycle unit are shown in Table 2-7.

2.4.3. Coal

The resource expansion analysis was allowed to consider baseload coal-fired
generation. This type of generation is characterized as having a high capital cost with low
operating and fuel costs, while providing a stable capacity and energy source. With low
operating and fuel costs, baseload units produce large amounts of energy at a relatively low
cost. However, as significant new federal regulations that aim to reduce air emissions,
including greenhouse gases, at coal-fired electric generating facilities are being
proposed, coal-fired baseload generation is unlikely to be available as a new resource

option in the foreseeable future.

The coal generation alternative was modeled in blocks of 27.7 PRC (30 MW) instead of
a whole, larger unit. The costs associated with a future coal-fired unit are shown in
Table 2-7.

2.4.4. Wind (Self-Built)

A wind energy resource is characterized as having high installation costs, but very low
energy costs associated with its operating and maintenance costs. The main disadvantage
of wind generation is that, because of the variability of wind, it cannot be relied on as a
firm capacity resource. Unlike the thermal resources such as coal-fired units and
combustion turbines, wind energy resources are allowed limited planning resource credits
(PRC) by the Midwest ISO. Therefore, the installation of additional wind generation on
Montana-Dakota’s system requires adding other capacity resources to meet the Midwest

ISO planning reserve margin requirements.

This option represents Montana-Dakota’s self-built wind generation. A $22/MWh
(after tax) Production Tax Credit (PTC), which was modeled as a negative variable
O&M cost, was assumed to be in effect for new wind generation installed before the
end of 2012. Once the wind generation was selected (as part of the least-cost plan), the
tax credit would continue for ten years from its year of installation. Table 3-5 shows

two different options: the option with wind resources installed before the end of 2012
12



that includes the PTC, and the other wind resource option that does not include the tax
credit. The costs associated with both these wind options are shown in Table 2-5.

2.4.5. Purchased Capacity

Another resource alternative is purchased capacity, which was modeled on an annual
basis and not limited to the summer season, as Montana will need additional capacity for
the winter months. The purchased capacity alternative was assumed to be available for
the 2011-2014 timeframe and used to bridge the capacity deficits Montana-Dakota is
forecasting in that timeframe. The purchased capacity option was modeled in blocks of
10 PRC (10 MW) to allow EGEAS to determine the needed capacity amounts. The
costs associated with the purchased capacity, shown in Table 2-7, were taken from the

current WE Energies purchased capacity agreement.

2.4.6. Wind (Purchased Energy)

To reliably and economically serve its customers, Montana-Dakota will not only need
additional capacity, but also additional energy supply resources in the future with no
new baseload resources built in the planning horizon. This wind energy option, based
upon the results of Montana-Dakota’s 2010 RFP, was modeled as a power purchase
agreement. The wind energy option was modeled in blocks of 25 MW on an energy-
only basis with no eligible PRC value. There were two timeframes included in the
model: 2015-2020 and 2020-2025 which could be selected independently of each
other.

2.4.7. Demand Response Program

As a result of Montana-Dakota’s 2010 RFP, an option for a 25 MW demand response
program was identified through a proposal from a third-party provider. This demand-side
management (DSM) program consists of dispatchable capacity available from commercial
and industrial customers who enter into an arrangement with the third-party provider and
agree to curtail their load when requested in exchange for a payment based on load

curtailed. The DSM program was modeled as a load reduction resource beginning in 2015.
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2.4.8. Big Stone Air Quality Control System (AQCS)

An additional alternative was included in the analysis in order to model the cost
effectiveness of the required AQCS project at the existing Big Stone plant of which
Montana-Dakota is a 22.7 percent owner. To comply with the anticipated regional haze
rules, the Big Stone plant will likely be required to install the Air Quality Control
Systems (AQCS) using Best Available Retrofit Technology (BART), which was made
available as a resource alternative in the model in 2015. The details of the Big Stone
AQCS project are described in Attachment H. In this IRP, the AQCS project was
studied to compare the required retrofit against other alternatives to determine if it
would be more cost effective to retire the Big Stone plant or install the AQCS required
to allow continued operation of the plant. The analysis assumed the retirement of the
Big Stone plant (with 103.3 PRCs) in 2015 with a new resource option available to the
EGEAS model in 2015 that includes the AQCS retrofit project and associated future
operating costs for the Big Stone plant. The new resource option was assumed to be
accredited with a lower PRC value (101.4 PRCs), as the AQCS would slightly reduce
the capacity output of the Big Stone plant.

2.4.9. New Purchased Capacity

The “new purchased capacity” options represent market-priced capacity that was available
to Montana-Dakota as part of the 2010 RFP process. Two of these options were to
purchase capacity from a 155 MW simple cycle combustion turbine at five- and ten-year
terms. The third option was to purchase a total capacity of 345 MW, which would
comprise 290 MW from a combined cycle combustion turbine unit and 55 MW from a
simple cycle combustion turbine, at a twenty-year term. The costs associated with the

“new purchased capacity” options are shown in Table 2-7.
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Considered Resource Alternatives Available to Montana-Dakota

Table 2-7

Planning Capital Variable
Resource  Available Cost Fixed O&M O&M Fuel Cost
Unit Size (MW) Credits Date ($/kW)  ($/kW-year)  ($/MWh) ($/MBTU)

Simple Cycle CT (SCCT) 43 334 2015 850 $15.82 $2.00 $5.05
Simple Cycle CT (SCCT) 88 82.3 2015 857 $12.08 $2.00 $5.05
Combined Cycle CT (CCCT) 140 1325 2015 1150 $15.36 $6.00 $5.05
Coal blocks of 30 2717 2017 3900 $48.00 $2.50 $1.50
Wind (Self-Built) blocks of 30 6.4 2013 2400 $23.28 $2.00 -
Wind (Self-Built)2012* blocks of 30 6.4 2011 2400 $23.28 -$27.23 -
Purchased Capacity? blocks of 10 10 2011 - $34.80 $111.50 -
Wind (Purchased Energy) blocks of 25 - 2015\ - $12.00 $49.50 -
Wind (Purchased Energy) blocks of 25 - 2020\ - $12.00 $51.00 -
Demand Response Program blocks of 12.5 12.5 2015 - $50.04 $300.00 -
Big Stone AQCS project® 105.9 101.4 2015 1049 $32.20 $3.19 $2.66
New Purchased Capacity 5 yr* 155 155 2015 - $75.00 $107.41 -
New Purchased Capacity 10 yr* 155 155 2015 - $76.80 $107.41 -
New Purchased Capacity 20 yr* 345 345 2015 - $120.00 $65.79 -

1 - Variable O&M cost includes the Production Tax Credit, which is represented by a negative $/MWh cost value and set to end at the end of 2012.

2 — Prices based on the result of 2008 RFP.
3 — All costs in 2015 dollars
4 — Prices based on the result of 2010 RFP and costs in 2015 dollars
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2.4. Retirements

Montana-Dakota is modeling the retirement of the 1953-vintage 9.6 MW Williston combustion
turbines in 2011. The Williston combustion turbines have been accredited with PRCs in the
Midwest 1SO and also provide an emergency source of energy if required. At this time, the cost

of maintaining this resource is beginning to exceed the benefit provided by the units.

2.5. Integration of Demand-Side and Supply-Side Resources

As indicated in Chapter 2 of the current Integrated Resource Plan, the DSM programs planned
in the 2009 IRP have been or are expected to be implemented, and the reduction in energy and
peak demand is reflected in Montana-Dakota’s load forecast, which is modeled in EGEAS.
Therefore, those programs have been integrated with the supply-side options in all performed

resource expansion analysis.

Included in the load forecast in Chapter 2 were additional and existing interruptible loads
associated with the existing programs along with future conservation and demand response
programs that had been planned in the 2009 IRP. However, as a result of the demand-side
analysis described in Chapter 3, additional new DSM programs were found feasible on a state-
by-state basis, and the resulting DSM plan differs from that included in the load forecast. This
difference required the demand and energy modeled in EGEAS to be adjusted upward for
2011-2013. The incremental impacts of these new DSM programs are bundled in a “New
DSM Package,” which was included as a new supply-side option in a separate resource
expansion analysis. The amounts of energy and demand reduction and costs associated with
the “New DSM Package” are shown in Table 2-8.

Table 2-8
“New DSM Package”

2014 MW 2014 MWh
reduction reduction’ $/KW-yr $/KWh
New DSM Package 8.7 568.98 $50.00 $0.038

1 — Escalated 0.25 percent per year
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3. Summaries of Results

Eleven planning scenarios, which include the base case, the base case with “New DSM Package,”
and nine sensitivity runs, were considered. The least-cost resource plan and associated net present

value (NPV) of the total revenue requirement for each scenario are shown in Table 3-1.
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Table 3-1: Least-Cost Resource Expansion Plans for the Studied Scenarios

High Capital Cost
Baze w/ New 530 Carbon, High Gas, | for Combustion |High Cost for Big

Year Base DEM Package |Low Gas (31 down) High Gas (33 up) £30 Carbon Tax $50 Carbon Tax additional Envirnmental Turbines Stome AQLS Low Growth Hizh Growth
011

2012 2-Purchase
2013 1-Purchase 1-Purchase 1-Purchase 1-Purchase 1-Prarchase 1-Purchase 1-Purchase 1-Prarchaze 1-Purchass 3-Purchase

1-Parchass, MNew
014 2-Purchase DEM 2-Purchase 2-Purchase 2-Purchass 2-Purchase 2-Purchase 2-Purchazs 2-Purchasa 5-Purchase
2-CT43, 2-DEM, | 2-CTEE, 2-DEM, 2-CT43, 2-DEM 2-CT43, 2-DEM, CTRE, 2-DsM 2-CTEE, 2-DaM, 2-CTE8, 5-Wind, 2-CT43, 2-DEM, CTRE, 2-CT45, 2-DaM, | 2-CT45, 3-DaM, | 3-CT43, 2-DEM 2-CTEE, 2-DEM,

2015 JCTRE, BGS AQCS BGS AQCS CTEE, BGS AQCS BGS AQCS, 1-Wind BGS AQCS, 5-Wind | BGS AQCS, 2-Wind built BGS AQCS, 5-Wind CTEE BGS AQCS | CTEE, BGS AQCS BGS AQCS BG5S AQCS, 2-Wind
2014 CT43
2017 CT43
2018 CT43 CT43 CT43 CT43 CT43 CT43 CT43
019 CT43
2020 4-Wind 4+ Wind 2-Wind 5-Wind 5-Wind, CT43 5-Wind 5-Wind 4-Wind 4-Wind 5-Wind CT43
021 CT43 CT43 CT43
2022 CT43 CT43 CT43 1-Base Load CT43 CT43 CT4
2023 CT43 CT43
2024 CT43 1-Base Load CT43
2025 CT43 CT43 1-Base Load CT43 1-Baze Load CT43 CT43
2024 CT43
2027 CT43 CT43 1-Wind Built CC

2028 CT43 CT43 CT43 CT43 CT43 CT43 1-Baze Load CT43
2029 CT43, Base Load
2030 2-Wind built CT43
ey §3,723.72 $3,615.71 33,624.26 §3,750.12 §5,014.11 $5,875.53 §531711 §3.800.08 3,856.56 $2,510011 §5,000.34

1 - NPV in millions of dollars
*CT43 - 33 4 PRC (43 MW) Combustion Turbine

*CT28 - 82.3 PRC (828 MW) Combustion Turbine

*CC - 1325 PRC (140 MW) Combined Cycle

*Baze Load - 27.7 PRC (30 MW) Coal-fired Generation
*DEM - 12,5 PRC (12.5 MW) Demand Side Management
*BGS AQCS - Big Stone Ar Quality Control System
*Wind - 25 MW Wind (Purchased Energy)

*Purchase - 10 PEC (10 MW) Capacity Purchases

*Wind built - 30 MW Wind (Self- built)
*Mew DSM - New DSM Package
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3.1. Base Case Results

Appendix A to this Attachment shows the input data to the EGEAS model for the base case,
while Appendix B shows the EGEAS output report for the same case. Appendix C to this
Attachment shows the EGEAS output report for the base case with “New DSM Package,”

which for reasons explained below is referred to as the least-cost resource plan.

The base case least-cost plan consists of the following resource additions for the 2011-2015 period:
e Purchase 10 MW of capacity in 2013 and 20 MW in 2014;
o Install three combustion turbines (two 43 MW units and one 88 MW unit) in 2015;

e Contract for the 25 MW commercial demand response program to be fully implemented by
2015; and

¢ Install the Big Stone AQCS project in 2015.

For later years, additional combustion turbines were selected in 2022, 2025, and 2028 to meet
PRMR, and a wind energy (100 MW) option was selected in 2020 to meet forecasted growth in
energy requirements. The NPV of the base case least-cost plan over the 50-year study period
equates to $3,724 million in 2010 dollars, as shown in Attachment C Table 3-1.

When the “New DSM Package” was added as an additional resource option in the base case, it was
selected to be implemented in 2014 when full customer participation was expected. The DSM
package lowers the NPV over the 50 year study period by about 2.9 percent from the base case.
The corresponding least-cost plan consists of the following resource additions for the 2011-2015
period:

e Purchase 10 MW of capacity in 2013 and 20 MW in 2014;

e Install two 88 MW combustion turbines in 2015;

e Contract for the 25 MW commercial demand response program to be fully implemented by

2015; and
¢ Install the Big Stone AQCS project in 2015.

For the later years, three additional 43 MW combustion turbines were selected in 2021, 2024, and
2027. Also, 100 MW of energy-only wind generation was selected in 2020 to meet future energy

requirements.
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3.2. Sensitivity Analysis

The nine sensitivity scenarios consist of various assumptions regarding carbon taxes, low and
high natural gas prices, low and high load growth, high environmental cost, higher capital costs
for combustion turbines, and higher costs for the Big Stone AQCS project.

3.2.1. Carbon Tax

With the potential of a future carbon penalty applied to fossil fuel units and Midwest
ISO energy purchases, an assumed carbon tax was applied to every ton of CO, emitted
from Montana-Dakota’s existing coal-fired units and natural gas-fired SCCTs, energy
purchases from the Midwest ISO market, and new generating units added to the
resource plan starting in 2015. While no carbon tax was modeled in the base case
consistent with N.D.C.C. 8§49-02-23, Montana-Dakota modeled a carbon tax of $30 and
$50 per ton for sensitivity analysis. For both the $30 and $50 per ton scenarios, the
resource plans selected remained similar to the base case with the only difference being
the selection of wind energy-only resources in 2015 (125 MW) and 2020 (125 MW),
and 60 MW of self-built wind. At $30 per ton the NPV increased by 34.7 percent
above the base case, and at $50 per ton the NPV increased by 57.8 percent over the
base case. Montana-Dakota recognizes the amount and applicability of any carbon
allowance price or tax have not been established, but this analysis was conducted to
provide information regarding possible impacts to customers and to identify potential
changes in the Company’s future generation resource mix as part of the least-cost plan in

the event a carbon tax was implemented.

3.2.2. High and Low Gas Price

Prices for natural gas supplies as delivered to Montana-Dakota’s existing turbines, future
combustion turbines, and future combined cycle plants were developed in-house for use in
the resource expansion analysis based on Montana-Dakota’s view of the long-term outlook
of natural gas pricing. For the base case, natural gas was priced for delivery at
$5.05/MBTU, as of August 31, 2011, for the base year 2010 and escalated by an average of
3.5 percent. Considering the historical fluctuations of natural gas prices, there is a need to
consider what impact both higher and lower gas prices would have on the least-cost plan.

Therefore, high and low gas price scenarios were also developed, whereby the gas price
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used in the base case was increased by $3/MBTU and decreased by $1/MBTU from the
base case, respectively. The high gas price case was escalated by 2.35 percent annually
after 2020, and the low gas price was escalated by 4.35 percent annually after 2020. The
results of the high natural gas price case were similar to the base case with the
exceptions of the addition of more wind energy and a coal-fired baseload resource in
the later years to offset the higher gas prices. The NPV of the revenue requirement in
this scenario increased 1.0 percent over the base case. The results of low natural gas
price scenario were also similar to the base case with the exception of 50 MW less of
wind energy in 2020. This case decreased the NPV of the revenue requirement by 2.7

percent from the base case.

3.2.3. High Environmental Cost

This sensitivity scenario considered the potential for additional future environmental costs
such as those of mercury and solid waste regulations for Montana-Dakota’s coal-fired
units. The sensitivity scenario simulated a $30/ton carbon tax for all coal-fired and natural
gas-fired generating units along with energy purchased from the Midwest 1SO market,
$1.25/MWh adder for mercury control on coal-fired units, and $3.00/MWh for solid waste
regulation for coal-fired units. While these environmental costs were not included in the
base case model, the sensitivity analysis was conducted to provide information on possible
impacts to customers and identify potential changes in the Company’s future generation
resource mix as part of the least-cost plan in the event regulations are adopted resulting in
these additional costs. Along with the environmental costs, the natural gas price was
increased by $3/MBTU starting in 2011. The basis for the higher gas price was that, with
the additional regulations on coal, more energy would be generated by gas-fired resources,
driving natural gas prices up. The selected least-cost plan was different from the base
case with the addition of more wind energy, 60 MW of coal-fired baseload, and 30 MW
of self-built wind in the later years to offset the additional environmental costs. The
results of this scenario indicate an increase of 42.8 percent in the NPV of the revenue

requirement over the base case.
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3.2.4. Low Growth

This scenario was used to evaluate the load growth potential at less than the base case
with an average growth rate of 0.5 percent per year during the 20-year forecast. The
basis for this assumption came from Montana-Dakota’s historical growth rate during
1985-1993, as described in the load forecast provided in Chapter 2 and Attachment A.
The results of this scenario indicate that there is less future capacity and energy needed,
resulting in the following resource additions: no purchased capacity was required
before 2015; and in 2015 two 43 MW SCCTs, the 25 MW of demand response
program, and the Big Stone AQSC were selected.

3.2.5. High Growth

A high-growth scenario simulated an average load growth increase by 4.4 percent per
year over the 20-year forecast. The basis for this assumption came from Montana-
Dakota’s historical growth rate during 1977-1985, as described in the load forecast
provided in Chapter 2 and Attachment A. The results of this scenario indicate the need
for the following resources over the base case: a total of nine SCCTs (one 88 MW
SCCT and eight 43 MW SCCTs) over the study period, a 140 MW CCCT in 2027, 30
MW of coal-fired baseload in 2029, and an additional 10 MW of purchased capacity in
2012,

3.2.6. High Combustion Turbine Costs

Historically the costs of materials associated with the construction of generation have
generally increased at a rate higher than general inflation both in the United States and the
rest of the world. The base case costs for all generation options reflect the present price
forecasts, but for purposes of risk analysis, Montana-Dakota considered the impact of higher
installed and O&M costs for new generation (i.e., combustion turbines) on the resource plan.
This sensitivity scenario included a 20 percent increase in capital and O&M costs for
future combustion turbines to determine the sensitivity of the base case to increases in
combustion turbine costs. The least-cost resource plan stays the same with the exception
of the addition of 30 MW of coal-fired baseload generation in 2025. The results of this
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sensitivity case indicate an increase of 2.3 percent in the NPV of the revenue requirement
over the base case.

3.2.7. High Big Stone AQCS Cost

As described in Attachment H, a cost based on preliminary studies for the Big Stone AQSC
project has been determined and used in the base case analysis. A sensitivity scenario was
also developed to address potential fluctuations in project costs. In this sensitivity scenario,
the project cost was incrementally increased and, for each project cost point, the resource
expansion analysis was performed to determine if other alternatives were selected over the
Big Stone AQCS project. With the modeled cost of the Big Stone AQCS project nearly
doubled from the original estimated cost, the project was still selected as part of Montana-
Dakota’s least-cost resource plan and the analysis was stopped. At this project cost point,
the resources chosen as part of the scenario stayed similar to the base case with
exception of the addition of 30 MW of coal-fired baseload generation in 2029. The
high Big Stone AQCS cost caused the NPV of the revenue requirement to increase by

3.6 percent over the base case.

4. Conclusions

Based on the current results of the supply-side and integration analysis, the resource plan resulting

from the base case with the “New DSM Package” added as a resource option is the modeled least-cost

result.

In this plan, the following resources are selected as the least-cost options in meeting the

forecasted capacity and energy requirements until 2020 when 100 MW of energy-only wind generation

was selected to meet future energy requirements:

Purchase 10 MW of capacity in 2013 and 20 MW in 2014;
Install two 88 MW combustion turbines in 2015;

Contract for the 25 MW commercial demand response program to be fully implemented by
2015;

Install the Big Stone AQCS project in 2015; and

Implement or continue the DSM programs described in Table 3-3 in the Demand-Side Analysis
(Chapter 3) by 2014 that will provide additional capacity reductions of 24.5 MW. These
capacity reductions comprise those reflected in the load forecast and those associated with the
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modeled “New DSM Package.”

Figure 4-1 and 4-2 show a comparison of the resource mix that Montana-Dakota has available to serve
its customers’ needs in 2011, as compared to the least-cost resource plan in 2015. A Planning Resource
Credit (PRC) represents one megawatt of accredited generating capacity under the Midwest I1SO

resource adequacy rules.

Figure 4-1

2011 Montana-Dakota Planning
Resource Credits
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Figure 4-2

2015 Montana-Dakota Planning
Resource Credits

H Gas & Qil
M Coal
i Renewable

E DSM

As shown in Figures 4-1 and 4-2, in 2011 approximately 15 percent of Montana-Dakota’s resource
capacity comes from natural gas- and oil-fired combustion turbines while in 2015, based on the least-
cost resource plan, approximately 40 percent of the Company’s resource capacity would be made up by
natural gas and oil-fired combustion turbines. The resource additions were selected mainly to replace
the current purchased capacity agreements. In contrast, in the 2015 least-cost resource plan
approximately 80 percent of Montana-Dakota’s energy requirements would be served from the 53
percent coal-fired capacity and two percent renewable capacity sources. This creates a concern over
the imbalance of Montana-Dakota’s future generation mix as modeled in the least-cost resource plan,
which leaves Montana-Dakota customers vulnerable to future gas and market pricing for 20
percent of their energy needs. The 2009 Integrated Resource Plan identified the Big Stone Unit 1l
project as a least-cost resource, which would have supplied both capacity and energy to meet future
customer needs. A clearer national energy policy or development of new technologies may allow the

construction of baseload generation for Montana-Dakota in the future.

The sensitivity scenarios showing the most variations are those including carbon tax and high load
growth. With a $30 per ton carbon tax, the resource plan remains similar to the base case with the
exceptions of more wind energy and self-built wind, but the NPV increased by 34.7 percent. The
same can be seen with $50 per ton carbon tax — the NPV increases, but the resource plan remains
the same except for more wind energy and self-built wind. Based on Montana-Dakota’s current

generation portfolio and considering possible future carbon taxes and combustion turbine
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alternatives, the base case expansion plan with the “New DSM Package” added as a resource option

is selected as the least-cost resource outcome.

5. Future Resource Plan

Based on the analysis of the resource expansion models and the consideration of customer impacts,
market availability of capacity and energy, and other factors such as environmental regulations and the
balance of its generation mix, Montana-Dakota’s recommended resource plan is to pursue the

following resources to meet the requirements identified for the 2011-2015 period:

e Purchase 10 MW of capacity in 2013 and 20 MW in 2014 through the MISO capacity auction

or bilateral agreements;

e Contract for the 25 MW demand response program offered by a third party that is expected to
provide 5 MW of dispatchable commercial or industrial demand response the summer of 2012,
a total of 15 MW the summer of 2013, and the full 25 MW the summer of 2014;

e Implement the DSM programs identified in Chapter 3 Table 3-3 that are expected to provide an
additional peak demand reduction of 24.5 MW and annual energy savings of 7.3 MWh by
2015;

o Install the AQCS equipment required to continue operating the Big Stone Plant beyond 2015;

and

e Construct one 88 MW simple-cycle combustion turbine (SCCT) to be operational by 2015.

The recommended resource plan is considered to be the best plan to economically and reliably meet
customers’ requirements over the five-year planning horizon, as explained below. Montana-Dakota
also plans to issue a new request for proposal for capacity and energy resources in 2012 to start the
process for the next planning cycle. Each of the resource additions are described in detail in Chapters
3 and 4 and Attachments B, C, and H.

Montana-Dakota has not added a large capacity resource to its generation portfolio since the Glendive
Unit 11 combustion turbine was built in 2002. A power purchase agreement with Basin Electric Power
Cooperative for 66 MW of baseload capacity from the Antelope Valley Station Unit Il expired in
November 2006, which left Montana-Dakota dependent on peaking capacity purchase agreements and
market energy prices. Montana-Dakota was unable to acquire additional coal-fired baseload
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resources when the Big Stone Il project was abandoned. Continued reliance on market purchases
subjects customers to unknown future prices of capacity and energy. At the expiration of purchased
power agreements, there are no remaining assets for continued customer benefit and customers are

subjected to the cost impacts of replacement agreements with future market resources.

Montana-Dakota’s recommended resource plan satisfies future customer requirements through a
balance of a new peaking capacity resource addition, pollution control investments in the Big Stone
low-cost energy resource, and expanded demand response and energy efficiency programs. The
recommended resource plan does not completely satisfy all customer requirements by 2015. Montana-
Dakota is planning to issue a request for proposal of capacity and energy resources in 2012 to acquire
additional resources to meet its customers’ capacity and energy requirements in 2015 and beyond. In
addition, Montana-Dakota will satisfy short-term capacity needs through the Midwest 1ISO capacity
auction or bilateral agreements. Montana-Dakota is also monitoring the development of the mandatory

Midwest ISO capacity auction as a potential source of securing future capacity resources.

Details for the Big Stone AQCS project are described in Attachment H to this 2011 IRP. A
Combustion Turbine Site Study conducted in February 2011 for the proposed SCCT is included as
Attachment F to this 2011 IRP. The study recommends a Mandan, North Dakota site for the new

88 MW simple-cycle combustion turbine.
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* EBPG @ = =  se-------- B R et 84
R e L T T - 85
* 86
BASIC PLANT TYPE EBPA 1 BIG STONE UP THRM B G COAL MDU SDAK 100.0 1 40 30 87
EBPB 1 105.90.92511.0000 0.0493 10542 0.9575 88
EBPC 1 1049.000 10.75021.8101.4200 11 89
EBPD 1 53 5051 020 6 0 O 0 0 0 3.0 0 0 0 020 O 90
EBPE 1 M 0.0000 0 O 1980 2080 91
** COMMENT ** * 92
BASIC PLANT TYPE EBPA 2 MISO - Off peak THRM P E PURC MDU MISO 100.0 1l 2010 50 50 93
EBPB 2 30.0001.00001.0000 0.0000 10500 0.0000 94
EBPC 2 0.000023.500 2 0 95
EBPD 2 46 0 0 8 0 O 0 0 0 0 0 0 0 0 O O0S52 96
*% COMMENT ** * 97
BASIC PLANT TYPE EBPA 3 WIND ENERGY2 NDT B G PURC MDU MISO 100.0 1 6 6 98
EBPB 3 25.0001.00001.0000 0.0000 0.0000 99
EBPC 3 0.000 12.00051.000 11 100
EBPD 3 55 45 0 22 0 0 0 0 0 01 0 0 0 0 0 O 101
EBPF 3 0.000 0 0.0000 102
EBPG 3 0.000000000.000000000.00000000 103
*%* COMMENT ** * 104
BASIC PLANT TYPE EBPA 4 C-5 THRM B G PURC MISO MISO 100.0 1 5 5 105
EBPB 4 155.01.00001.0000 0.0747 10800 1.0000 106
EBPC 4 0.000 75.000107.41 2 0 107
EBPD 4 47 56 016 8 0 O 0O 0 0 0 0O 0O 0O OO 0 O 108
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890

A-5



ELECTRIC POWER RESEARCH INSTITUTE

MIRROR IMAGE REPORT
Fkkkddkhkddkkkddkddkdkddkd ek hhkk ko ko ke kdekddkhdkd ko dk ko ko k kR dek ko ko ko kR ke ko dekdek ok ok

EGEAS EDIT

RECORD DESCRIPTION

RECORD COLS

** COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

** COMMENT **

BASIC PLANT TYPE

RECORD COLS

REC.
TYPE

2345

EBPA
EBPB
EBPC
EBPD

EBPA
EBPB
EBPC
EBPD

EBPA
EBPB
EBPC
EBPD

EBPA
EBPB
EBPC
EBPD

EBPA
EBPB
EBPC
EBPD

EBPA
EBPB
EBPC
EBPD

EBPA
EBPB

2345

VERSION 9.02

REF SEQ

NO. NO.
1

678 90

uuuun

O\ O\ OV OV

110
110
110
110

120
120
120
120

130

130
130

132
132
132
132

134
134

678 90

2011 IRP

DATA FIELDS

12345678901234567890123456789012345678901234567890123456789012

Cc-10
155.01.00001.0000
0.000
47 56 018 8 0
C-20
345.01.00001.0000
0.000
57 58 0 21 8

WILLISTON C.T.
10.6000.90571.0000

3 4 0 1 1 0

MILES CITY C.T.
30.0000.82990.9267

3 5 0 2

GLENDIVE CT #1
42.0000.80610.9636

3 6 0 3 1

GLENDIVE CT #2
43.0000.80610.9636

3 7 0 4

GLENDIVE DISEL
2.,0001.00001.0000

2

THRM

THRM

THRM

THRM

1 0

THRM

THRM

10

THRM

B G PURC MISO MISO
0.0747 10800
76.800107.41
0 0 0 0 o0

B G PURC MISO MISO
0.0534 7250
120.0065.790
0 0 0 0 O

P E GAS MDU NDAK
0.1750 20700
3.55002.3500
0 0 0 011

P E GAS MDU MONT
0.0727 13439
10.4802.3500
0 12 0 0 12

P E GAS MDU MONT
0.1324 11615
3.29002.3500
0 13 0 0 2

P E GAS MDU MONT
0.0866 8494
5.63002.3500
0 13 0 0 13

P E GAS MDU MONT
0.0789 11000

4 5

100.0

100.0

1 10 10
1.0000

0 0 0 o

1 20 20
1.0000

0 0 0 O

1 1953 57 30
0.7453

2 0

0 0 0 O

1 1972 99 30
0.6667

2 0

0 0 0 O

1 1979 99 30
0.7024

2 0

0o 0 0 O

1 2003 99 30
0.8512

2 0

0O 0 0 O

1 2005 99 30
0.9500

7

12345678901234567890123456789012345678901234567890123456789012

A-6

4/26/11

8
34567890

8
34567890

13:40:23

PAGE 5

ASSIGNED
REC. NO.

109

110
111
112
113

114
115
116
117
118
- 119

120
121

123
124
125
126
127
128

129

134

135
136
137
138

139

140
141



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11

EGEAS EDIT

RECORD DESCRIPTION

RECORD COLS

BASIC PLANT TYPE

** COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

** COMMENT **

BASIC PLANT TYPE

*%* COMMENT *%*

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

RECORD COLS

13:40:23

PAGE 6

ASSIGNED
REC. NO.

155

156
157
158
159

160

161
162
163
164
165

166

VERSION 9.02 MIRROR IMAGE REPORT
i A A A A R L R R T T I T,
REC. REF SEQ
TYPE NO. NO. DATA FIELDS
1 2 3 4 5 6 7 8
2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
EBPC 134 2.74005.0000 2 0
EBPD 134 3 8 01 2 0 O o0 0 0 0 0 0 0 0 0 O
EBPA 140 HESKETT #1 THRM B E COAL MDU NDAK 100.0 1 1954 99 30
EBPB 140 29.2000.67911.0000 0.0550 15762 0.7123
EBPC 140 52.3706.1600 2 0
EBPD 140 3 9 05 3 0 0 0 0 014 0 0 0 0 0 0 O
EBPA 150 HESKETT #2 THRM B E COAL MDU NDAK 100.0 1 1963 99 30
EBPB 150 74.6000.93831.0000 0.1140 13502 0.8686
EBPC 150 51.5607.6800 2 0
EBPD 150 310 0 6 4 0 O 0 0 015 0 0 0 0 O O O
EBPE 150 M 0.0000 0 O 1980 2080
EBPA 160 LEWIS & CLARK THRM B E COAL MDU NDAK 100.0 1 1958 99 30
EBPB 160 52.3000.86040.9398 0.0032 12679 0.9962
EBPC 160 47.5502.6200 2 0
EBPD 160 311 0 7 5 0 O 16 0 016 0 0 O O O O0 O
EBPA 170 BIG STONE THRM B E COAL MDU SDAK 100.0 1 1975 40 30
EBPB 170 107.80.92511.0000 0.0493 10350 0.9583
EBPC 170 21.8101.4200 2 0
EBPD 170 312 0 8 6 0 0 0 0 017 0 0 0 0 O o0 O
EBPE 170 M 0.0000 0 O 1980 2080
EBPA 180 COYOTE THRM B E COAL MDU NDAK 100.0 1 1981 99 30
EBPB 180 106.80.93681.0000 0.0832 11225 0.9007
EBPC 180 22.1802.5600 2 0
EBPD 180 313 0 9 7 0 O 0O 0 018 0 0 0 0 O O O
EBPE 180 M 0.0000 0 O 1980 2080
EBPA 220 WAPA PUR-FT PECK HYDR B E HYDR MDU NDAK 100.0 1 2001 30 30
EBPB 220 2.8000.89291.0000 0.0000 14.33 0.0000
EBPC 220 0.000 0.000016.840 2 0
1 2 3 4 5 6 7 8
2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890

A-7



ELECTRIC POWER RESEARCH INSTITUTE

EGEAS EDIT VERSION 9.02

RECORD DESCRIPTION

RECORD COLS

BASIC PLANT TYPE

*%* COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

RECORD COLS

2011 IRP 4/26/11 13:40:23
MIRROR IMAGE REPORT PAGE 7
***********************************************************************************************************************
REC. REF SEQ ASSIGNED
C TYPE NO. NO. DATA FIELDS REC. NO.
1 2 3 4 5 6 7 8
1 2345 678 90  12345678901234567890123456789012345678901234567890123456789012 34567890
EBPD 220 14 0 0 0 o0 0 0 0 0 0O OO 0 0 0 O 176
EBPE 220 M 0.0000 0 O 1980 2080 177
EBPF 220 0.000 0 0.0000 178
EBPG 220 0.000000000.000000000.00000000 179
* 180
EBPA 230 XCEL ENERGY PK 1 THRM P E PURC MDU MISO 100.0 12007 4 4 181
EBPB 230 10.0001.00001.0000 0.0000 1 1.0000 182
EBPC 230 0.000 17.700184.30 2 0 183
EBPD 230 1516 014 8 0 O 0 0 0 0 0 0 0 0 0 0 O 184
EBPF 230 0.000 0 0.0000 185
EBPG 230 0.000000000.000000000.00000000 186
* 187
EBPA 240 XCEL ENERGY PK 2 THRM P E PURC MDU MISO 100.0 12007 5 5 188
EBPB 240 100.01.00001.0000 0.0000 1 1.0000 189
EBPC 240 0.000 17.70084.300 2 0 190
EBPD 240 1516 014 8 0 0 0 0 0 0 0O 0 0 0 0 032 191
EBPF 240 0.000 0 0.0000 192
EBPG 240 0.000000000.000000000.00000000 193
* 194
EBPA 250 DIAMOND WILLOW NDT B E WIND MDU MONT 100.0 1 2008 30 20 195
EBPB 250 30.0001.00000.3810 0.0000 0.2140 196
EBPC 250 2400.000 13.75614.730-28.26 11 197
EBPD 250 20 317 0 10 0 0 0 0 0 01 0 0 0 0 0 O 198
EBPF 250 2000.000 20 0 0.0000 199
EBPG 250 0.000000000.000000000.00000000 200
* 201
EBPA 260 GLEN ULLIN ORMAT THRM B E PURC MDU NDAK 100.0 1 2009 30 30 202
EBPB 260 5.3000.92450.9245 0.0735 1 0.9245 203
EBPC 260 2558.000 13.75645.8806.7000 11 204
EBPD 260 20 4418 015 8 0 O 0 0 00 0O 0O OO 0O 0 O 205
EBPE 260 M 0.0000 0 © 1980 2080 206
EBPF 260 2558.000 20 0 0.0000 207
EBPG 260 0.000000000.000000000.00000000 208
* 209
EBPA 270 CEDAR HILLS NDT B E WIND MDU MONT 100.0 1 2010 30 20 210
EBPB 270 19.5001.00000.3810 0.0000 0.2000 211
1 2 3 4 5 6 7 8
1 2345 678 90  12345678901234567890123456789012345678901234567890123456789012 34567890
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ELECTRIC POWER RESEARCH INSTITUTE

EGEAS EDIT VERSION 9.02

***********************************'k***********************************************************************************

RECORD DESCRIPTION

RECORD COLS

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

** COMMENT **

BASIC PLANT TYPE

*% COMMENT *%*

BASIC PLANT TYPE

** COMMENT **

BASIC PLANT TYPE

** COMMENT *¥*

BASIC PLANT TYPE

RECORD COLS

REC. REF SEQ
NO. NO.

TYPE

2345

EBPC
EBPD
EBPF
EBPG

EBPA
EBPB
EBPC
EBPD
EBPF
EBPG

EBPA
EBPB
EBPC
EBPD
EBPF
EBPG

EBPA
EBPB
EBPC
EBPD
EBPF
EBPG

EBPA
EBPB
EBPC
EBPD
EBPF
EBPG

EBPA
EBPB
EBPC

2345

270

270

350
350
350

350
350

360

360

678 90

2011 IRP

MIRROR IMAGE REPORT

DATA FIELDS

2 3 4 5 6 7
12345678901234567890123456789012345678901234567890123456789012
2400.000 13.75612.560-30.31 1 1
20 319 0 10 0o 0 0 0 0 01 0 0 0 0 o0 O
2000.000 20 0 0.0000

0.000000000.000000000.00000000

WE ENERGIES THRM P C PURC MDU MISO 100.0 12012 3 3
110.01.00001.0000 0.0000 1 1.0000
0.000 34.800113.80 11
42 43 011 8 0 O 0O 0 0 0 0 0 0 0 O 041
0.000 0 0.0000

0.000000000.000000000.00000000

PURCHASE POWER THRM P G PURC MDU MISO 100.0 1 1 1
10.0001.00001.0000 0.0000 1 1.0000
0.000 34.800110.00 11
2121 0 0 8 0 O o 0 0 0 0 0 0 0 0 0 O
0.000 0 0.0000

0.000000000.000000000.00000000

CC-140 THRM P G GAS MDU NDAK 100.0 1 40 40
140.00.85711.0000 0.0537 8500 0.9464
750.000 11.54015.3606.0000 11
302223 012 1 0 O 13 0 0 1 0 0 O 0 020 O
750.000 30 37 0.0000

0.000000000.000000000.00000000

COMBUST. TURB.75 THRM P G GAS MDU NDAK 100.0 1 40 25
88.0000.83710.9276 0.0645 10655 0.9352
857.000 11.54012.0802.0000 1 1
302224 012 1 0 O 13 0 013 0 0 0 0 020 O
857.000 30 37 0.0000

0.000000000.000000000.00000000

GENERIC BASELOAD THRM B G COAL MDU NDAK 100.0 1 40 40
30.0000.95001.0000 0.0765 9700 0.9233
3900.000 10.27048.0002.5000 11
2 3 4 5 6 7

12345678901234567890123456789012345678901234567890123456789012

A-9

4/26/11

34567890

8
34567890

13:40:23

PAGE 8

ASSIGNED
REC. NO.

224
225
226

228
229



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11

RECORD DESCRIPTION

RECORD COLS

BASIC PLANT TYPE

** COMMENT *#*

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

*%* COMMENT **

BASIC PLANT TYPE

*% COMMENT **

BASIC PLANT TYPE

** COMMENT **

BASIC PLANT TYPE

RECORD COLS

13:40:23

PAGE 9

ASSIGNED
REC. NO.

248
249
250
251

252

266

267
268
269
270

272
273
274
275
276
277

278

EGEAS EDIT VERSION 9.02 MIRROR IMAGE REPORT
A A A A R R I I T I T T e
REC. REF SEQ
C TYPE NO. NO. DATA FIELDS
1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
EBPD 360 302225 013 9 0 O 00 0 0 00 0 0 020 O
EBPE 360 M 0.0000 0 O 1980 2080
EBPF 360 3900.000 30 31 0.0000
EBPG 360 0.000000000.000000000.00000000
*
EBPA 370 COMBUST. TURB.43 THRM P G GAS MDU NDAK 100.0 1 40 25
EBPB 370 43.0000.83710.9276 0.2231 8900 0.7767
EBPC 370 850.000 11.54015.8202.0000 11
EBPD 370 302226 012 1 0 O 13 0 013 0 0 0 0 020 O
EBPF 370 850.000 30 37 0.0000
EBPG 370 0.000000000.000000000.00000000
*
EBPA 380 WIND 2012 NDT B G WIND MDU NDAK 100.0 1 30 20
EBPB 380 30.0001.00000.3810 0.0000 0.2140
EBPC 380 2400.000 13.75023.280-31.85 1 1
EBPD 380 30 22 27 0 10 0 0 0 0 0 01 0 0 0 020 O
EBPF 380 2400.000 30 38 0.0000
EBPG 380 0.000000000.000000000.00000000
*
EBPA 390 WIND NDT B G WIND MDU NDAK 100.0 1 30 20
EBPB 390 30.0001.00000.3810 0.0000 0.2140
EBPC 390 2400.000 13.75023.2802.0000 1 1
EBPD 390 30 22 28 0 10 0 0 0O 0 0 01 0 0 0 020 O
EBPF 390 2400.000 30 38 0.0000
EBPG 390 0.000000000.000000000.00000000
*
EBPA 400 MISO - On peak THRM P E PURC MDU MISO 100.0 1 2010 50 50
EBPB 400 30.0001.00001.0000 0.0000 10500 0.0000
EBPC 400 .0.000032.670 2 0
EBPD 400 29 0 0 8 0 O 0O 0 0 0 0 0 0 0 O 0252
*
EBPA 420 WIND ENERGY NDT B G PURC MDU MISO 100.0 1 6 6
EBPB 420 25.0001.00001.0000 0.0000 0.0000
EBPC 420 0.000 12.00049.500 1 1
EBPD 420 54 45 0 17 0o 0 0O 0 0 01 0 0 0 0 0 O
EBPF 420 0.000 0 0.0000
1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:40:23

EGEAS EDIT VERSION 9.02 MIRROR IMAGE REPORT PAGE 10
e A A R R R T R I I T I T T
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
BASIC PLANT TYPE EBPG 420 0.000000000.000000000.00000000 284
*% COMMENT ** * 285
BASIC PLANT TYPE EBPA 440 DSM DTHR1P G PURC MDU MISO 100.0 1 30 30 286
EBPB 440 12.5001.00001.0000 0.0000 1 1.0000 287
EBPC 440 0.000 50.040300.00 1 1 288
EBPD 440 48 49 019 8 0 O 0o 0 0 0 0 0 0 0 0 0 O 289
EBPF 440 0.000 0 0.0000 290
EBPG 440 0.000000000.000000000.00000000 291
** COMMENT ** * 292
* == MAINTENANCE CYCLES == 293
* Y YBO ----NUMBER OF WEEKS (W) AND STARTING WEEK (S)---- 294
* I RAP 1 2 3 4 5 6 7 8 9 10 295
* NPST WS WS WS WS WS WS WS WS WS WS 296
* FHo-d- Ft-- ddbm- b= bt ddo- ddo- tm= b= b= ppe- 297
* 298
MAINTENANCE CYCLE EMC 1 1 1112 17 1 299
EMC 1 2 944 300
*% COMMENT ** * 301
MAINTENANCE CYCLE EMC 2 1 101012 120 118 122 119 116 119 116 216 121 819 302
EMC 2 2 144 240 142 139 242 143 143 141 139 O 303
*% COMMENT ** * 304
MAINTENANCE CYCLE EMC 3 1 101012 117 116 217 117 617 116 118 117 119 116 305
EMC 3 2 142 144 141 137 141 141 241 143 138 141 306
*% COMMENT ** * 307
MAINTENANCE CYCLE EMC 4 1 101012 118 117 116 116 118 117 117 118 120 117 308
EMC 4 2 143 146 140 138 141 142 142 142 138 142 309
*% COMMENT ** * 310
MAINTENANCE CYCLE EMC 5 1 101012 110 111 1 9 116 215 112 214 214 218 110 311
EMC 5 2 137 235 136 141 235 536 136 134 236 137 312
*% COMMENT ** * 313
MAINTENANCE CYCLE EMC 6 1 101012 213 613 212 211 211 214 212 210 212 213 314
EMC 6 2 241 242 238 237 241 242 240 537 239 241 315
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890

A-11



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:40:23

EGEAS EDIT VERSION 9.02 MIRROR IMAGE REPORT PAGE 11
***********************************************************************************************************************
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
"""" RECORD COLS 1 a5 T s
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
*% COMMENT ** * 316
MAINTENANCE CYCLE EMC 7 1 101012 115 217 218 214 216 217 615 217 215 115 317
EMC 7 2 634 137 140 139 139 140 137 138 237 136 318
*%* COMMENT ** * 319
MAINTENANCE CYCLE EMC 8 1 101012 116 215 117 219 12 6 120 120 120 117 116 320
EMC 8 2 738 0 0 0 0 0 0 0 0 738 321
*% COMMENT ** * 322
MAINTENANCE CYCLE EMC 9 1 101012 123 113 121 121 114 123 121 511 122 123 323
EMC 9 2 137 638 143 538 140 141 139 139 144 137 324
*% COMMENT *¥* * 325
MAINTENANCE CYCLE EMC 10 1 1110 1 326
*% COMMENT ** * 327
MAINTENANCE CYCLE EMC 11 1 4 101 221 O 0 3022 328
*% COMMENT ** * 329
MAINTENANCE CYCLE EMC 12 1 1110 2 330
*%* COMMENT ** * 331
MAINTENANCE CYCLE EMC 13 1 1110 3 332
*% COMMENT ** * 333
MAINTENANCE CYCLE EMC 14 1 1112 17 1 334
EMC 14 2 944 335
*% COMMENT ** * 336
MAINTENANCE CYCLE EMC 15 1 101011 116 117 116 116 116 116 116 115 116 116 337
*% COMMENT ** * 338
MAINTENANCE CYCLE EMC 16 1 6 601 22 1 0 0 0 0 2923 339
*% COMMENT *%* * 340
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890



ELECTRIC POWER RESEARCH INSTITUTE

EGEAS EDIT

VERSION 9.02

2011 IRP

MIRROR IMAGE REPORT

4/26/11

13:40:23

PAGE 12

******************'k****************************************************************************************************

RECORD DESCRIPTION

RECORD COLS

MAINTENANCE CYCLE
*% COMMENT **
MAINTENANCE CYCLE
*%* COMMENT **
MAINTENANCE CYCLE
*%* COMMENT **

MAINTENANCE CYCLE

** COMMENT **
MAINTENANCE CYCLE
** COMMENT **
MAINTENANCE CYCLE

*% COMMENT **

FUEL TYPE
*% COMMENT **
FUEL TYPE
*% COMMENT **
FUEL TYPE
*% COMMENT *%*

RECORD COLS

(o]

* % % * ¥ * ¥ ¥ * ¥

REC. REF SEQ
TYPE NO. NO.

1
2345 678 90
EMC 17 1
EMC 18 1
EMC 19 1
EMC 20 1
EMC 20 2
EMC 21 1
EMC 22 1
EFLA
EFLB
EFLA 1
EFLA 2
EFLA 3

1
2345 678 90

DATA FIELDS

6 7
12345678901234567890123456789012345678901234567890123456789012

6 601 221 0 0 0 0 2923
101001 22 1 0O 0 0 0 0 0 0 0 0

1100 1

101012 116 215 117 219 12 6 120 120 120 117 116
738 0 0 0 0 0 0 0 0 738

101011 22 1 0 0 0 0 0 0 0 0 0

6 601 221 0 0 0 0 2923

== FUEL TYPES ==
MASS HEAT AVAILABLE FUEL AV CS AV Cs

name UNIT CONTENT FUEL COST TJ TJ SM SM NAME
ee- t4td mmmmmmmee- T T B k& & Ll T
MIN. FUEL TJ SM

---------- bt
GAS DKT 1.0280 -1.000000 5.050000 0 33 0 O GAS
OIL2 GAL 0.1400 -1.000000 16.150000 ©O0 34 O 0 OIL2
COAL TON 14.1800 -1.000000 1.410000 0 35 0 O COAL

2 3 4 5 6 7
12345678901234567890123456789012345678901234567890123456789012

34567890

8
34567890

ASSIGNED
REC. NO.

341

342

343

344

345

346

347
348

349

350

351

364

365

366

367

368



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP . 4/26/11 13:40:23

EGEAS EDIT VERSION 9.02 MIRROR IMAGE REPORT PAGE 13
************'k******************************************************************'k***************************************
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
"""" e R T D s
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
FUEL TYPE EFLA 4 COAL TON 14.0100 -1.000000 1.630000 0 36 0 O COAL 369
*%* COMMENT ** * 370
FUEL TYPE EFLA 5 COAL TON 12.7800 -1.000000 1.370000 0 37 0 O COAL 371
** COMMENT ** * 372
FUEL TYPE EFLA 6 COAL TON 16.7200 -1.000000 2.030000 0 38 0 O COAL 373
*% COMMENT *+* * 374
FUEL TYPE EFLA 7 COAL TON 13.9400 -1.000000 1.260000 0 39 0 O COAL 375
*%* COMMENT ** * 376
FUEL TYPE EFLA 8 PURC NONE 0.0100 -1.000000 0.000000 O 0 0 PURC 377
*%* COMMENT ** * 378
FUEL TYPE EFLA 9 COAL TON 16.7200 -1.000000 1.500000 0 40 O O COAL 379
** COMMENT ** * 380
* == PLANNING ALTERNATIVES == 381
* 1ST LAST T EX PREREQ M M R 382
* NAME BP YEAR YEAR Y RET PA NfR N X Q 383
¥ eeeeececscceeo- +++ +H+4t mm-- b cmcdddocde - ¢ 384
* 385
PLANNING ALTERNATIVE EPA 1 1 COMBUST. TURB.75350 2015 2030 0 0 0 000-10 386
*% COMMENT ** * 387
PLANNING ALTERNATIVE EPA 2 1 CC-140 340 2015 2030 0 0 11010-10 388
*% COMMENT ** * 389
PLANNING ALTERNATIVE EPA 3 1 WIND 2012 380 2011 2012 0 0 0 000O0-10 390
*% COMMENT ** * 391
PLANNING ALTERNATIVE EPA 4 1 WIND 390 2013 2030 0 0 0 o00O0-10 392
*% COMMENT *%* * 393
PLANNING ALTERNATIVE EPA 5 1 GENERIC BASELOAD360 2017 2030 0 0 0 000-10 394
RECORD COLS 1 2 3 4 5 6 8

7
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:40:23

EGEAS EDIT VERSION 9.02 MIRROR IMAGE REPORT PAGE 14
hddk ok k ok ko kh ok ke k ok dkd Rk kR kR kR kR kb d s dk e dt o e dede e de o e ek ok e ok ok ok ok ok ok ok ok ok ok ke ok e e e e e ke e ok e e ek
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
*% COMMENT ** * 395
PLANNING ALTERNATIVE EPA 6 1 COMBUST. TURB.43370 2015 2030 0 0 0 000-10 396
** COMMENT ** * 397
PLANNING ALTERNATIVE EPA 7 1 PURCHASE POWER 310 2010 2014 1 0 0 00O0-10 398
*% COMMENT ** * 399
PLANNING ALTERNATIVE EPA 8 1 WIND ENERGY 420 2015 2015 0 0 0 000-10 400
*% COMMENT ** * 401
PLANNING ALTERNATIVE EPA 9 1 WIND ENERGY2 3 2020 2020 0 0 0 00O0-10 402
*% COMMENT ** * 403
PLANNING ALTERNATIVE EPA 10 1 DSM 440 2015 2015 0 0 0 000-10 404
*% COMMENT ** * 405
PLANNING ALTERNATIVE EPA 11 1 BIG STONE UP 1 2015 2015 0 0 0 00O-10 406
*% COMMENT ** * 407
PLANNING ALTERNATIVE EPA 12 1 CP-5 4 2015 2015 0 0 0 000-10 408
** COMMENT ** * 409
PLANNING ALTERNATIVE EPA 13 1 CP-10 5 2015 2015 0 0 0 000-10 410
*% COMMENT ** * 411
PLANNING ALTERNATIVE EPA 14 1 Cp-20 6 2015 2015 0 0 0 000-10 412
*% COMMENT ** * 413
* == TRAJECTORIES == 414
* TB 415
* Y A N YEAR RATE YEAR RATE YEAR RATE YEAR RATE YEAR RATE 416
b = 4 == bt B L e +htbmm--m- 417
* 418
TRAJECTORY ETJ 1 1 11 21 20101.0589 20113.3412 20123.9410 20131.6565 20142.8969 419
ETJ 1 2 20151.5660 20161.5246 20171.5187 20181.5296 20191.4900 420
ETJ 1 3 20201.4845 20211.4949 20221.4887 20231.4981 20241.5067 421
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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ekt ok ke k ok ok ok ek ke Rk kR e e R R Rk kR e e R Rk R R R R kR g ok ettt e ok e ek ok ok e e e e ok e
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
TRAJECTORY ETJ 1 4 20251.4692 20261.4778 20271.4710 20281.5076 20291.5138 422
ETJ 1 5 20301.2000 423
** COMMENT *%* * 424
TRAJECTORY ETJ 2 1 11 21 20102.5132 20113.8104 20125.2953 20131.9462 20143.2265 425
ETJ 2 2 20151.7481 20161.6931 20171.6925 20181.6914 20191.6218 426
ETJ 2 3 20201.6251 20211.6220 20221.6243 20231.6206 20241.6248 427
ETJ 2 4 20251.6230 20261.6235 20271.6236 20281.6283 20291.6249 428
ETJ 2 5 2030.00000 429
*%* COMMENT ** * 430
TRAJECTORY ETJ 3 1 11 1 20103.0000 431
*%* COMMENT *+* * 432
TRAJECTORY ETJ 4 1 11 1 20103.0000 433
** COMMENT ** * 434
TRAJECTORY ETJ 5 1 11 1 20103.0000 435
*% COMMENT ** * 436
TRAJECTORY ETJ 6 1 11 1 20103.0000 437
*% COMMENT ** * 438
TRAJECTORY ETJ 7 1 11 1 20103.0000 439
*% COMMENT *%* * 440
TRAJECTORY ETJ 8 1 11 1 20103.0000 441
*% COMMENT *%* * 442
TRAJECTORY ETJ 9 1 11 1 20103.0000 443
** COMMENT ** * 444
TRAJECTORY ETJ 10 1 11 7 20103.0000 20113.0000 20123.0000 201312.532 20142.7457 445
ETJ 10 2 20153.0000 20163.0000 446
*% COMMENT *%* * 447
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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****************i******************************************************************************************************
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
"""" RECORD coLs 1 gy T T s
1 2345 678 90  12345678901234567890123456789012345678901234567890123456789012 34567890
TRAJECTORY ETJ 11 1 11 1 20103.0000 448
* % comm %* % * 449
TRAJECTORY ETS 12 1 11 1 20103.0000 450
*% COMMENT ** * 451
TRAJECTORY ETJ 13 1 11 1 20103.0000 452
** COMMENT ** * 453
TRAJECTORY ETS 14 1 11 1 20103.0000 454
*%* COMMENT ** * 455
TRAJECTORY ETJ 15 1 11 1 20101.5000 456
*% COMMENT ** * 457
TRAJECTORY ETJ 16 1 11 1 20103.0000 458
*% COMMENT ** * 459
TRAJECTORY ETS 17 1 11 11 2010-0.212 2011-0.248 2012-0.213 2013-0.249 2014-0.214 460
ETS 17 2 2015-0.250 2016-0.251 20177.0863 2018-0.235 2019-109.0 461
ETJ 17 3 20203.0000 462
*% COMMENT ** * 463
TRAJECTORY ETS 18 1 11 6 20101.4925 20111.4705 20121.4492 20131.5714 20141.5471 464
ETJ 18 2 20151.5000 465
** COMMENT ** * 466
TRAJECTORY ETS 19 1 11 11 2010-0.197 2011-0.198 2012-0.231 2013-0.199 2014-0.232 467
ETT 19 2 2015-0.233 2016-0.233 2017-0.268 2018-0.235 2019-109.0 468
ETT 19 3 20203.0000 469
*% COMMENT ** * 470
TRAJECTORY ETJ 20 1 11 1 20103.0000 471
*% COMMENT ** * 472
TRAJECTORY ETS 21 1 11 1 20103.0000 473
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890

A-17



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:40:23

EGEAS EDIT VERSION 9.02 MIRROR IMAGE REPORT PAGE 17
***********************************************************************************************************************
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
"""" e S R e e s
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
*% COMMENT ** * 474
TRAJECTORY ET3 22 1 11 1 20103.0000 475
** COMMENT *%* * 476
TRAJECTORY ET3 23 1 11 1 20103.0000 477
*% COMMENT ** * 478
TRAJECTORY ETJ 24 1 11 1 20103.0000 479
*%* COMMENT ** * 480
TRAJECTORY ETJ 25 1 11 1 20103.0000 481
*% COMMENT ** * 482
TRAJECTORY ETT 26 1 11 1 20103.0000 483
*% COMMENT *%* * 484
TRAJECTORY ETJ 27 1 1112 2010-0.188 2011-0.188 2012-0.220 2013-0.189 2014-0.221 485
ETT 27 2 2015-0.222 2016-0.222 2017-0.223 2018-0.255 2019-0.256 486
ETT 27 3 2020-108.8 20214.0000 487
*% COMMENT *%* * 488
TRAJECTORY ETJ 28 1 11 1 20103.0000 489
*% COMMENT ** * 490
TRAJECTORY ETJ 29 1 11 11 20104.9892 20115.0145 20124.9972 20134.9973 20144.9861 491
ETT 29 2 20155.0131 20165.0022 20175.0032 20184.9927 20194.2817 492
ETJ 29 3 20205.0000 493
*% COMMENT ** * 494
TRAJECTORY ETJ 30 1 11 1 20103.0000 495
*% COMMENT ** * 496
TRAJECTORY ETJ 31 1 11 1 20103.0000 497
*% COMMENT ** * 498
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
TRAJECTORY ETJ 32 1 11 2 20105.0000 20114.0000 499
*% COMMENT *+* * 500
TRAJECTORY ETJ 33 1 1111 2010-0.792 201114.770 20122.6087 20133.2203 20143.7766 501
ETJ 33 2 2015-0.316 20162.5396 20173.0959 20183.1531 20193.7845 502
ETJ 33 3 20203.5000 503
*% COMMENT ** * 504
TRAJECTORY ETJ 34 1 11 6 201032.941 20117.6385 20129.7360 20137.0583 20146.8876 505
ETJ 34 2 20157.0000 506
*% COMMENT ** * 507
TRAJECTORY ETJ 35 1 11 6 20107.8014 20115.2631 20122.5000 20131.8292 20143.5928 508
ETJ 35 2 20154.0000 509
** COMMENT *+* * 510
TRAJECTORY ETJ 36 1 11 6 20105.5214 20114.6511 20123.3333 20131.0752 20144.2553 511
ETJ 36 2 20153.7500 512
*% COMMENT ** * 513
TRAJECTORY ETJ 37 1 11 6 2010.00000 20111.4184 20123.4965 20131.3513 20142.0000 514
ETJ 37 2 20152.2500 515
*% COMMENT ** * 516
TRAJECTORY ETJ 38 1 11 6 2010.00000 20117.3891 20129.6330 20137.1129 20143.9062 517
ETJ 38 2 20154.5000 518
*% COMMENT ** * 519
TRAJECTORY ETJ 39 1 11 6 20104.7619 20117.5757 20122.1126 2013-0.689 20146.2500 520
ETT 39 2 20154.0000 521
*% COMMENT ** * 522
TRAJECTORY ETJ 40 1 11 1 20104.0000 523
*% COMMENT ** * 524
TRAJECTORY ETJ 41 1 11 6 2010.00000 2011.00000 20124.5454 20134.3478 2014.00000 525
ETJ 41 2 2015.00000 526
RECORD COLS 2 5 6 7 8

1 3 4
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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i R R R R L L R R L R R d kL L L E L L L e

REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
*% COMMENT ** * 527
TRAJECTORY ETJ 42 1 11 1 2010.00000 528
*% COMMENT ** * 529
TRAJECTORY ETJ 43 1 11 4 20122.1353 2013.23230 20142.5493 20153.0000 530
** COMMENT ** * 531
TRAJECTORY ETJ 44 1 11 21 20103.0078 20113.0046 201222.370 2013-13.31 20143.0015 532
ETT 44 2 20152.9892 201620.226 2017-11.75 20182.9938 20193.0070 533
ETT 44 3 202018.293 2021-10.30 20222.9960 20232.9979 202416.599 534
ETT 44 4 2025-9.008 20262.9879 20273.0067 202815.081 2029-7.809 535
ETT 44 5 2030.00000 536
*% COMMENT ** * 537
TRAJECTORY ETJ 45 1 11 1 2010.00000 538
*%* COMMENT ** * 539
TRAJECTORY ETJ 46 1 1111 20105.0212 20114.9837 20125.0173 20134.9981 20145.0052 540
ETT 46 2 20155.0000 20165.0158 20174.9879 20184.9812 20195.0192 541
ETT 46 3 20205.0000 542
*% COMMENT ** * 543
TRAJECTORY ETT 47 1 11 1 20152.3000 544
*% COMMENT *%* * 545
TRAJECTORY ETJ 48 1 11 1 2010.00000 546
*% COMMENT ** * 547
TRAJECTORY ETT 49 1 11 1 2010.00000 548
*% COMMENT ** * 549
TRAJECTORY ETJ 50 1 11 7 20103.0000 20113.0000 20123.0000 20133.0000 201431.164 550
ETJ 50 2 20153.0000 20163.0000 551
*% COMMENT *%* * 552
TRAJECTORY ETJ 51 1 11 7 20103.0000 20113.0000 20123.0000 20133.0000 2014118.25 553
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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i e A A R R R L I I I I I T
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8 )
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
TRAJECTORY ETJ 51 2 20153.0000 20163.0000 554
*% COMMENT ** * 555
TRAJECTORY ETJ 52 1 11 6 2010.00000 2011.00000 2012.00000 2013.00000 2014.00000 556
ETJ 52 2 2015.00000 557
*% COMMENT ** * 558
TRAJECTORY ETJ 53 1 11 1 2010.00000 559
*% COMMENT ** * 560
TRAJECTORY ETJ 54 1 1112 2010.00000 2011.00000 2012.00000 2013.00000 2014-41.66 561
ETJ 54 2 201571.428 2016.00000 2017.00000 2018.00000 2019-58.33 562
ETJ 54 3 2020140.00 2021.00000 563
*% COMMENT ** * 564
TRAJECTORY ETJ 55 1 1116 2010.00000 2011.00000 2012.00000 2013.00000 2014.00000 565
ETJ 55 2 2015.00000 2016.00000 2017.00000 2018.00000 2019-41.66 566
ETJ 55 3 202071.428 2021.00000 2022.00000 2023.00000 2024-58.33 567
ETJ 55 4 2025.00000 568
*% COMMENT ** * 569
TRAJECTORY ET3 56 1 11 12 2015.79136 20162.6048 20172.9618 20182.9903 20193.4043 570
ETJ 56 2 20203.2183 20213.2294 20223.2285 20233.2320 20243.2393 571
ETJ 56 3 20253.2427 2026.00000 572
*%* COMMENT *%* * 573
TRAJECTORY ETJ 57 1 11 1 20151.5000 574
*% COMMENT ** * 575
TRAJECTORY ETJ 58 1 11 21 2015.57759 20162.5540 20172.9619 20182.9912 20193.4463 576
ETJ 58 2 20203.2375 20213.2530 20223.2514 20233.2588 20243.2624 577
ETJ 58 3 20253.2623 20263.2701 20273.2632 20283.2744 20293.2813 578
ETJ 58 4 20303.2842 20313.2836 20323.2888 20333.2902 20343.2882 579
ETJ 58 5 2035.00000 580
*% COMMENT *%* * 581
* == LOADING BLOCKS == 582
* -A:CAPACITY, B:HEAT RATE, C:FORCED OUTAGE- 583
* N 1 2 3 4 5 584
RECORD COLS 1 3 4 5 6 7 8

2
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890

A-21



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:40:23

EGEAS EDIT VERSION 9.02 MIRROR IMAGE REPORT PAGE 21
i e R R R I I I T T T,
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
*%* COMMENT *+* * SR L Rk LR R L e ++++tbt+ 585
* 586
LOADING BLOCK ELBA 1 3 0.5357140.3214290.142857 587
ELBB 1 1.2588240.1608241.917647 588
ELBC 1 1.0000000.0000000.000000 589
** COMMENT ** * 590
LOADING BLOCK ELBA 2 5 0.2380950.1904760.1904760.1904760.190476 591
ELBB 2 1.4318550.7829530.8091260.8681880.999828 592
ELBC 2 1.0000000.0000000.0000000.0000000.000000 593
*% COMMENT ** * 594
LOADING BLOCK ELBA 3 2 0.4091340.590866 595
ELBB 3 1.0000001.000000 596
ELBC 3 1.0000000.000000 597
*% COMMENT ** * 598
LOADING BLOCK ELBA 11 2 0.4000000.600000 599
ELBB 11 1.0000001.000000 600
ELBC 11 0.8196210.300631 601
*% COMMENT ** * 602
LOADING BLOCK ELBA 12 5 0.3333330.1333330.1333330.1333330.266667 603
ELBB 12 1.3478680.7135200.7760250.8386040.900960 604
ELBC 12 0.7765970.0829150.1079250.1268060.224415 605
*% COMMENT ** * 606
LOADING BLOCK ELBA 13 5 0.2325580.1860470.1860470.1860470.209302 607
ELBB 13 1.4318340.7830230.8091590.8682600.999882 608
ELBC 13 1.0000000.0000000.0000000.0000000.000000 609
*% COMMENT ** * 610
LOADING BLOCK ELBA 14 5 0.2054790.2054790.2054790.1712330.212329 611
ELBB 14 1.2067000.9717680.9358580.9539400.926469 612
ELBC 14 0.5927850.0957030.3085340.2479170.255951 613
*% COMMENT ** * 614
LOADING BLOCK ELBA 15 5 0.4557640.1474530.1340480.1340480.128686 615
RECORD COLS 1 2 3 4 5 6 8

7
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890

A-22



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:40:23

EGEAS EDIT VERSION 9.02 MIRROR IMAGE REPORT PAGE 22
i A A e R R R R R I I I T T T T T,
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
: 1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
LOADING BLOCK ELBB 15 1.0504370.9880020.9637090.9495630.925493 616
ELBC 15 0.7029890.1389030.3102050.2295310.295489 617
*% COMMENT ** * 618
LOADING BLOCK ELBA 16 5 0.3250480.1529640.1529640.1720840.196941 619
ELBB 16 1.1930750.9070120.9070120.9070120.907012 620
ELBC 16 0.7011860.1023260.1006370.2382350.453448 621
*% COMMENT ** * 622
LOADING BLOCK ELBA 17 2 0.3987760.601224 623
ELBB 17 1.1925820.872301 624
ELBC 17 1.0000000.000000 625
** COMMENT ** * 626
LOADING BLOCK ELBA 18 2 0.3932580.606742 627
ELBB 18 1.1353230.912339 628
ELBC 18 1.0000000.000000 629
*%* COMMENT ** * 630
* = SEGMENT MULTIPLIERS == 631
* TY MULTIPLIERS, BY SEGMENT 632
* Y R 1 2 3 4 5 6 7 633
* R L L L ] bt 634
* 635
SEGMENT MULTIPLIERS ESM 12 1 1 1.0000001.0000001.0000001.000000 636
*% COMMENT ** * 637
SEGMENT MULTIPLIERS ESM 13 1 1 1.0000001.0000001.0000001.000000 638
*% COMMENT *%* * 639
SEGMENT MULTIPLIERS ESM 16 1 1 1.0000001.0000001.0000001.000000 640
*%* COMMENT ** * 641
* == ALLOWANCE FOR FUNDS USED DURING CONSTRUCTION == 642
* YEAR OPT RATE 643
* e 4 e 644
A. F. U. D. C. EZA 1 2010 1 10.500 645
*% COMMENT ** * 646
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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i e A T E R I I I I T I T T T T T,

REC. REF SEQ ASSIGNED

RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 4 6 7

3 5 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890

*

*% COMMENT **

------ -- B el it TR ey 647
* == EXPENDITURE PATTERNS - CONSTRUCTION COST AND CAPITAL EXPENS ES == 648

* COST PERCENTAGES FOR YEARS BEFORE ON-LINE 649

* YR 1 2 3 4 5 6 7 8 9 10 650

* EZCA -- L L L L R R R 651

* ANNUAL EXPENDITURES FOR YEARS OF OPERATING LIFE 652

* YR F TJ 1 2 3 4 5 653

* EZCB - === LR R L L e +H+ttttt bt e e +H+dtttt o+t 654

e Rt 655

* 656

CONSTRUCTION EXPEND. EZCA 31 1 4 13.7035.1034.8016.50 657
*% COMMENT ** * 658
CONSTRUCTION EXPEND. EZCA 37 1 3 69.0027.004.000 659
*%* COMMENT ** * 660
CONSTRUCTION EXPEND. EZCA 38 1 1 100.0 661
* % COMIENT * %k * 6 6 2
* == RETURN ON RATE BASE == 663

* --CAPITAL STRUC-- -RATES OF RETURN- INCOME PROP 664

* YEAR COMM PREF DEBT COMM PREF DEBT TAX TAX 665

* R I L R L bbb 666

RETURN ON RATE BASE EZR 1 1 201050.0000.000050.00010.750 4.4038.4001.3220 667
*% COMMENT ** * 668
* == TAX DEPRECIATION TABLES == 669

* DEPRECIATION PERCENTAGES FOR YEARS 670

* YR 1 2 3 4 5 6 7 8 9 10 671

* -- R +Httdo--- - L 4+t bbb --m 672

* 673

TAX DEPRECIATION EZT 20 1 21 3.7507.2196.6776.1775.7135.2854.8884.5224.4624.464 674
EZT 20 2 4.4624.4624.4624.4624.4624.4624.4624.4624.4624.462 675

EZT 20 3 2.224 676

*% COMMENT ** * 677
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DIAGNOSTIC SUMMARY

TERMINAL ERRORS
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*****************************************************t*****************************************************************

CREATION CREATION EGEAS
HEADER INFORMATION NAME VERSION UPDATE DATE TIME DESCRIPTION VERS.
2011 1 0 4/26/11 13:40:23 2011 IRP 900

LOAD FORMAT
COST ANALYSIS FORMAT

2 SUBPERIOD

1
NUMBER OF LOAD AREAS 1

1

1

NO CONSTRUCTION COSTS, LEVELIZED FIXED CHARGES

LOAD MODIFICATION OPTION
NUMBER OF LOAD COMPONENTS
NUMBER OF NON-DISPATCHABLE

TECHNOLOGIES 1
NUMBER OF YEARS 21
FIRST CALENDAR YEAR 2011
LAST CALENDAR YEAR 2031
NUMBER OF DAYS PER YEAR 364

NUMBER OF CUMULANTS 8
NUMBER OF SEGMENTS PER YEAR 4
NUMBER OF SUBWEEKS PER SEGMENT 3
NUMBER OF CONTRACTS 0

0

DAY OF WEEK OPTION - DETERMINED BY CALENDAR YEAR IN COLUMNS 5-6

CREATION CREATION EGEAS
SOURCE FILE HEADERS NAME VERSION UPDATE DATE TIME DESCRIPTION VERS.
ORTHOGONALIZED LOAD 2011 1 0 4/26/11 13:40:21 2011 IRP 900
HOURLY LOADS
SYSTEM A HOURLOAD 1 0
HOURLY NDT
TECHNOLOGY 1 wind40cf 1 0
ADDITIONAL HOURLY FILE PARAMETERS
HEADER DUPLICATE ..........FILE YEARS....... ceeercecans
RECORD RECORD 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20
SOURCE FILE OPTION OPTION 21 22 23 24 25 26 27 28 29 30
HOURLY LOADS
SYSTEM A 0 0 1 2 3 4 5 6 7 8 9101112 13 14 15 16 17 18 19 20
21
HOURLY NDT
TECHNOLOGY 1 0 0 11111111 111111111111
1
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e e L R R R I I T

GENERAL DATA

BASE YEAR . . . . . . . . 2010 SYSTEM DISCOUNT RATE (PERCENT) 6.73
ALL DATA BASE COSTS CUSTOMER DISCOUNT RATE (PERCENT) 6.73
ARE IN 2010 DOLLARS INFLATION RATE (PERCENT) 3.00

NUMBER OF DAYS PER YEAR . . . . 364 NUMBER OF CUMULANTS . . . . 8

NUMBER OF HOURS PER YEAR . . . . 8736 USED IN REPRESENTING PLANT

STORAGE GENERATION SUBWEEK . . . . 1 OUTAGES AND LOAD CURVES

UNSERVED ENERGY COST . . . . 130.00 $/MWH BENCHMARK YEAR . . . . . 2010

YEARLY ESCALATION TRAJECTORY . . . 31 BENCHMARK PEAK . . . . 502. MW

CAPITAL STRUCTURE FOR NON-EGEAS ASSETS . 1

SERVICE AREAS AND NAMES IDENTIFYING SYSTEMS

SYSTEM A - SYSA SYSA

GENERATING COMPANIES

SYSTEM COMPANY CODE NAME

SDAK SDAK

1
2 MONT MONT
3
4 MISO MISO

SYSTEM DEMAND

IN BASE YEAR 2010 -

PEAK LOAD . . . . . . . 500.5 MW

ENERGY . . . . . . . . . 2677.8 GWH
YEARLY ESCALATION TRAJECTORIES

PEAK LOAD . . . . . . . 1

ENERGY . . . . . . . . . 2
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***********************************************************************************************************************

LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
1 2011 INITIAL LOAD 500.0 179.8 2569.0 0.58814103 0.35967218 SUNDAY
LOAD AFTER CONTRACTS 500.0 179.8 2569.0 0.58814103 0.35967218
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 0.998310716718052 0.996233015623106 0.979851153690528
0.952375541882615 0.920066039004252 0.885524126955650 0.847326665606080 0.796796979301395
0.742655231529349 0.683181890841302 0.614575913636275 0.534582767569821 0.459160658421450
0.374710751359865 0.300888505132823 0.230265984748439 0.158614981057487 0.114618750720937
0.082964320063211 0.062508929854790 0.044339058105409 0.032797189887250 0.024569323434700
0.018398423595288 0.014398766291965 0.011656144141115 0.008799246067313 0.006170899839415
0.004913864686943 0.003428277688566 0.001828414767237 0.000571379614764 0.000000000000000
CUMULANTS

0.588141025284708D+00
0.157540583158450D-04

0.102623558626373D-01
0.842629154763908D-06

0.343529392138470D-03
-0.132174421072634D-05

0.393356592731653D-04
-0.525980997412995D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY

REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
2 2012 INITIAL LOAD 502.9 188.1 2621.0 0.59658560 0.37395918 MONDAY

LOAD AFTER CONTRACTS 502.9 188.1 2621.0 0.59658560 0.37395918
LOAD DURATION CURVE ( 50 POINTS)

1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 0.997728347001245 0.995270585839520
0.980865044554107 0.948628833820478 0.918866130786306 0.887293790293864 0.828882256581552
0.771077829462044 0.717073009094162 0.643383411844126 0.568019337830220 0.481423944775963
0.384796505326268 0.311697733165743 0.254132450089330 0.186287652177842 0.123468394852391
0.088061177087136 0.064989377123970 0.046372033589337 0.033808182124246 0.025241919761685
0.019416861355143 0.014848188095110 0.011764333644588 0.008908912857067 0.006167708901048
0.004911323754539 0.003426504945028 0.001827469304016 0.000685300989008 0.000000000000000

CUMULANTS
0.596585598121676D+00
0.122147824340999D-04

0.937749044316882D-02
0.476824540721090D-06

A-28
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
3 2013 INITIAL LOAD 534.1 204.5 2811.0 0.60245646 0.38281375 TUESDAY
LOAD AFTER CONTRACTS 534.1 204.5 2811.0 0.60245646 0.38281375
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.996691780658587
0.990830839491603 0.965362225176012 0.934140732135134 0.905808542706651 0.866634217543273
0.792499390363510 0.738043867444630 0.674559920608613 0.599178894371495 0.500459042021115
0.395103792961949 0.318801586052848 0.260661131985884 0.194639162534596 0.136156033885704
0.093892835448029 0.068649141246066 0.049573589518790 0.036894629987488 0.027299741693529
0.021017374358199 0.015763030768650 0.012678959531306 0.009594888293962 0.006739266777903

0.005025893868267

0.003540970679917

0.001941822630924

0.000685349163858

0.000000000000000

CUMULANTS
0.602456456081729D+00
0.110670640781357D-04

0.891325814263767D-02
0.139693828044180D-06

0.396803044300212D-03
-0.973045073907720D-06

0.497437477624642D-04
-0.430630304009906D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
4 2014 INITIAL LOAD 539.7 206.8 2834.0 0.60108349 0.38308437 THURSDAY
LOAD AFTER CONTRACTS 539.7 206.8 2834.0 0.60108349 0.38308437
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.994633030571889
0.978804172006312 0.957433406681175 0.933439339743653 0.901238550914074 0.847356508301782
0.780186536883584 0.736184534221814 0.674101879163528 0.602173158241675 0.504292954302966
0.428185994023304 0.332553573716088 0.256471952410132 0.176943100078198 0.120549621730696
0.089042334232901 0.064498613899474 0.045548578665293 0.033105483240440 0.025456975043511
0.019634976266745 0.014840389038820 0.011758154392296 0.008675919745773 0.006164469293050
0.004908744066689 0.003424705162807 0.001940666258925 0.000684941032564 0.000000000000000
CUMULANTS

0.494055116771146D-04
-0.431298108010024D-06

0.601083485668423D+00
0.145208438220494D-04

0.892268464517367D-02
0.706857480276794D-06

0.315197542693405D-03
-0.967307942973264D-06
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
5 2015 INITIAL LOAD 547.7 209.0 2877.0 0.60129070 0.38153667 FRIDAY
LOAD AFTER CONTRACTS 547.7 209.0 2877.0 0.60129070 0.38153667
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.995867343825758
0.978946465592107 0.950202265423329 0.923703055713242 0.886809759435837 0.840656821009800
0.785422329012052 0.737166706122332 0.676006716366589 0.600141128085960 0.510566669845209
0.418162098054433 0.339418926210787 0.268397382880487 0.182410508219868 0.125414363196879
0.092404571790780 0.068875101099927 0.047058941381709 0.035065764573265 0.026499209710090
0.020559731671622 0.015648240216736 0.012335839002975 0.009137658520723 0.006396360964507
0.005025712186399 0.003540842676782 0.002055973167165 0.000685324389057 0.000000000000000
CUMULANTS

0.601290698992614D+00
0.146509387950142D-04

0.928987664586195D-02
0.500494719952866D-06

0.306507751956907D-03
-0.108241357588365D-05

0.449576670974458D-04
-0.417087200842364D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
6 2016 INITIAL LOAD 555.9 211.5 2921.0 0.60148145 0.38038600 SATURDAY
LOAD AFTER CONTRACTS 555.9 211.5 2921.0 0.60148145 0.38038600
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.995877227077226
0.979327819640664 0.951629048670413 0.924339458018387 0.893799145932400 0.845163428871162
0.781079573372875 0.737599317006854 0.675201512881507 0.595024634750987 0.508671753976906
0.423853053474659 0.334317722438426 0.267819802254160 0.189439092208788 0.125569096705344
0.091748848639119 0.068897329675454 0.047759674634064 0.035191339204048 0.026964792377128
0.020109336688029 0.015539032895296 0.012339820240383 0.009369122775106 0.006398425309830
0.005027334172010 0.003427727844553 0.001942379111915 0.000685545568913 0.000000000000000
CUMULANTS

0.437437345912119D-04
-0.412316283205966D-06

0.601481450606705D+00
0.138370762376931D-04

0.930419552534152D-02
0.482289774612287D-06

0.315364637977708D-03
-0.104266740261394D-05
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
7 2017 INITIAL LOAD 564.2 214.8 2965.0 0.60156004 0.38070802 SUNDAY
LOAD AFTER CONTRACTS 564.2 214.8 2965.0 0.60156004 0.38070802

LOAD DURATION CURVE ( 50 POINTS)

1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.996955880929559
0.990772568764676 0.965612207188767 0.932657561171811 0.905237654924852 0.864279907121758
0.791066876695288 0.731364395107131 0.666111622441362 0.596209283255770 0.493795851927226
0.393472454730208 0.315759323348348 0.259281396127221 0.192804344192383 0.130804784816883
0.093219829179544 0.069572151924440 0.048780474337827 0.036671035743425 0.026846396883817
0.021477117507054 0.015650878183333 0.012337918567884 0.009367678912653 0.006854399204381

0.005026559416547

0.003541439588932

0.001827839787837

0.000685439920441

0.000000000000000

CUMULANTS
0.601560041957512D+00
0.109260892783191D-04

0.895113840256808D-02
0.129536638977855D-06

0.408333207545417D-03
-0.983317152347529D-06

0.500686010935307D-04
-0.439010264674881D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
8 2018 INITIAL LOAD 572.6 216.9 3009.0 0.60153131 0.37879951 TUESDAY
LOAD AFTER CONTRACTS 572.6 216.9 3009.0 0.60153131 0.37879951
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 0.997783831585873 0.995758611596080
0.988986835848654 0.959158183971900 0.929605390078133 0.901741255001555 0.863501752077992
0.794720158619484 0.734413713699811 0.673993052028396 0.590614823256878 0.488714352849594
0.397006988122657 0.318550520607898 0.264069130027057 0.191313059167527 0.130778180744370
0.094799903945702 0.068530051045087 0.050369587518140 0.036663577309123 0.027183586914553
0.021586966079205 0.016332995499082 0.012906492946827 0.009708423898057 0.006510354849286
0.005025537076643 0.003540719303999 0.002055901531356 0.000685300510454 0.000000000000000
CUMULANTS

0.601531309134890D+00
0.115654748821053D-04

0.905160906158780D-02
0.113041504565965D-07
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY

REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR

9 2019 INITIAL LOAD 581.1 220.1 3055.0 0.60179383 0.37875619 WEDNESDAY

LOAD AFTER CONTRACTS 581.1 220.1 3055.0 0.60179383 0.37875619
LOAD DURATION CURVE ( 50 POINTS)

1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 0.998141338999250 0.995904753231587
0.989023531095919 0.958625699179747 0.928686849136011 0.900693704692320 0.856081767054006
0.795462333130526 0.734448704016521 0.669550312000127 0.591626538487485 0.498406729694579
0.399445032551613 0.319693135320199 0.260850403122236 0.194923691514033 0.135852443851223
0.095633722038246 0.068897412651211 0.052558556914689 0.037362278502399 0.028107402176118
0.021594711427994 0.016681628933795 0.013368154693521 0.009826164988401 0.006855463945397
0.005027340226625 0.003656247437547 0.002056639183621 0.000685546394543 0.000000000000000

CUMULANTS
0.601793832208108D+00
0.115174989013918D-04

0.916123891556589D-02
-0.255729315984741D-07

0.394892916731864D-03
-0.108119010231593D-05

0.505957547748115D-04
-0.448492409851722D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
10 2020 INITIAL LOAD 588.9 227.5 3095.0 0.60159810 0.38631866 THURSDAY
LOAD AFTER CONTRACTS 588.9 227.5 3095.0 0.60159810 0.38631866
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000

1.000000000000000
0.978512839447606
0.775472120473043
0.429030692129910
0.092285517131908
0.020875463084229
0.005019237025719

1.000000000000000
0.957191315517696
0.727066515680398
0.342562927005084
0.068900435534825
0.015742152489747
0.003650354200524

1.000000000000000
0.930975422899042
0.669919784199606
0.262825502437468
0.050534590963457
0.012434018995526
0.001939250669030

1.000000000000000
0.895182487760978
0.597323907886952
0.187422873482970
0.036161321298908
0.009125885501304
0.000684441412601

0.994792131984558
0.840858007756634
0.511619955916682
0.127192029174384
0.027491730072672
0.007186634832278
0.000000000000000

CUMULANTS
0.601598099863498D+00
0.136347990403257D-04

0.453048598774369D-04
-0.457003608013890D-06

0.926625955806028D-02
0.540816017339135D-06

0.344738757227772D-03
-0.109158123395796D-05
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
11 2021 INITIAL LOAD 596.9 229.1 3135.0 0.60120602 0.38388315 FRIDAY

LOAD AFTER CONTRACTS 596.9 229.1 3135.0 0.60120602 0.38388315
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.996059489897348
0.978361531095388 0.953356139856809 0.922460372732388 0.890658184819497 0.836190976563224
0.768546567780332 0.718071444012292 0.652179710043607 0.583464190517340 0.501487546485478
0.423295932197202 0.343162323355113 0.269961974180196 0.203841845986316 0.140919236945163
0.100379261973095 0.075027502976478 0.054357825596354 0.038712821170513 0.029348657937529
0.022268436956491 0.016901172664415 0.013018470836104 0.009478360345585 0.007194418093638
0.005138870066885 0.003654307603119 0.002169745139353 0.000685182675588 0.000000000000000

CUMULANTS
0.601206023209666D+00
0.111465641812217D-04

0.981035075759756D-02
0.377736933703134D-06

0.375021100714812D-03
-0.110559341060460D-05

0.343400538887400D-04
-0.437378360520962D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
12 2022 INITIAL LOAD 605.0 231.1 3176.0 0.60091424 0.38203107 SUNDAY

LOAD AFTER CONTRACTS 605.0 231.1 3176.0 0.60091424 0.38203107
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.996066810802858
0.978514926380217 0.951052858759971 0.919634184837795 0.879100744362530 0.836587685292179
0.771637879461264 0.723181946272346 0.654955078079459 0.579414106763717 0.503644569725385
0.424560829709509 0.344219978219393 0.267993309735883 0.199995007265585 0.138510827889080
0.101026049384446 0.072683899783380 0.053827227669769 0.038741889978879 0.029256412491426
0.022285157952454 0.016799580610312 0.013371094771474 0.009828326071341 0.007199820261564
0.005142728758261 0.003657051561431 0.002171374364601 0.000685697167771 0.000000000000000
CUMULANTS

0.340280954775758D-04
-0.441401635896035D-06

0.600914237396242D+00
0.119337952538469D-04

0.361438949016417D-03
-0.115583269596708D-05

0.989518889562782D-02
0.412291056616221D-06
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
13 2023 INITIAL LOAD 613.2 232.4 3217.0 0.60053217 0.37900719 MONDAY

LOAD AFTER CONTRACTS 613.2 232.4 3217.0 0.60053217 0.37900719
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 0.998400181320209 0.996438215692847
0.985212949814614 0.955294509378252 0.921153492996331 0.894985960046507 0.836809661999893
0.769723173117902 0.720341498206111 0.654195317826063 0.577952379055579 0.498741844931393
0.410861886764494 0.323660879921294 0.265831640782815 0.195773689020191 0.139544468355899
0.102515469381853 0.073257988711002 0.054972063291720 0.039771887786942 0.029828915840207
0.022514545672494 0.016685906945098 0.013485869996724 0.009942971946738 0.007200083133846
0.005142916524176 0.003657185083860 0.002057166609673 0.000685722203226 0.000000000000000
CUMULANTS

0.600532174807995D+00
0.102922536989288D-04

0.967908468073646D-02
0.453462466502880D-07

0.413822140663884D-03
-0.111953687947774D-05

0.403487480445909D-04
-0.447606808284530D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
14 2024 INITIAL LOAD 621.6 236.3 3260.0 0.60033545 0.38007811  TUESDAY
LOAD AFTER CONTRACTS 621.6 236.3 3260.0 0.60033545 0.38007811
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.995407820157786
0.984848952614743 0.951847725702044 0.918686444154518 0.894758857756859 0.838466031235942
0.775360818883621 0.716499349189532 0.655817314841172 0.576512920493898 0.495123591255751
0.398469139132111 0.326269455665513 0.260924172528023 0.201062409653819 0.140400966741219
0.102587524925643 0.073342083521452 0.056777282726109 0.039641281903341 0.030273601453561
0.022619521086058 0.017707200850197 0.013708800658218 0.010281600493664 0.007768320372992
0.005140800246834 0.003655680175527 0.002170560104221 0.000685440032914 0.000000000000000

CUMULANTS
0.422129947695239D-04
-0.455327839816484D-06

0.600335445370965D+00
0.988583381221872D-05

0.975819958974820D-02
-0.187673301949018D-06

0.429232332738764D-03
-0.117481820520966D-05
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
15 2025 INITIAL LOAD 630.1 236.6 3303.0 0.60004868 0.37556611  WEDNESDAY
LOAD AFTER CONTRACTS 630.1 236.6 3303.0 0.60004868 0.37556611
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 0.998450273499210 0.996087842718302
0.987553897926753 0.957740711455417 0.923705235929593 0.891142001073614 0.832513447281477
0.771782002414412 0.712437169113062 0.646617610958585 0.571999642254030 0.491977235648261
0.403824886647916 0.327014718567702 0.259005715580012 0.201969593746638 0.142418853315401
0.100813345605285 0.073381142719494 0.056350316761232 0.040462499256545 0.030404024865088
0.023203071607568 0.018173834411840 0.013830402288256 0.010172775236817 0.007772457484311
0.005143538041089 0.003657627051442 0.002171716061795 0.000685805072148 0.000000000000000
CUMULANTS

0.600048680880188D+00
0.927015008410759D-05

0.979682391833315D-02
-0.115837420114009D-06

0.448138063451582D-03
-0.117520825363989D-05

0.398836258626985D-04
-0.469501738127880D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
16 2026 INITIAL LOAD 638.7 244.2 3347.0 0.59985483 0.38230997 FRIDAY

LOAD AFTER CONTRACTS 638.7 244.2 3347.0 0.59985483 0.38230997
LOAD DURATION CURVE ( 50 POINTS)

1.000000000000000

1.000000000000000

1.000000000000000

1.000000000000000

1.000000000000000

1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.995365630436426
0.974243021111228 0.946849407341204 0.910930331565191 0.873157521882327 0.813002340811177
0.759804419959264 0.705883552988768 0.639705988618846 0.572038965646398 0.502880627974844
0.429424870640036 0.351513787432667 0.275202051974422 0.203231403263802 0.142456188797056
0.103500647193371 0.078596517956998 0.059175866717624 0.041240324102438 0.030730324608189
0.023190542362314 0.017478586115440 0.013480216742627 0.010281521244378 0.007654021370815
0.005254999747128 0.003655651998003 0.002170543373816 0.000685434749628 0.000000000000000
CUMULANTS

0.384049823575249D-03
-0.122869086208042D-05

0.232172101216351D-04
-0.473642683428309D-06

0.599854833012750D+00
0.108446397620974D-04

0.104146251081486D-01
0.626244817337908D-06
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
17 2027 INITIAL LOAD 647.5 246.7 3392.0 0.59965774 0.38100414 SATURDAY
LOAD AFTER CONTRACTS 647.5 246.7 3392.0 0.59965774 0.38100414
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.994962727674605
0.973092623510611 0.945930981885373 0.912592538935472 0.874287102512953 0.814514968691741
0.756837778474757 0.706052363783122 0.638161451892174 0.569652826944335 0.497526890040839
0.425699854792888 0.348316403249923 0.273811459156969 0.208588617556017 0.146313104393538
0.104430816655487 0.077580442570106 0.058728052254838 0.041246744871589 0.030735109059440
0.023194152933333 0.017709821205255 0.013482315498195 0.010168865079148 0.007655213037112
0.005141560995076 0.003656221152055 0.002170881309034 0.000685541466013 0.000000000000000

CUMULANTS
0.599657742377312D+00
0.101110271246334D-04

0.104575351866276D-01
0.526370437906505D-06

0.397302940170815D-03
-0.120058961135761D-05

0.236275616178689D-04
-0.472073108241709D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
18 2028 INITIAL LOAD 656.4 250.2 3437.0 0.59937458 0.38119355 SUNDAY

LOAD AFTER CONTRACTS 656.4 250.2 3437.0 0.59937458 0.38119355
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.995663851361018
0.975464783979622 0.946983825254670 0.911232019192548 0.871580638082360 0.814754588809973
0.754385458457508 0.701219462976644 0.635074545953262 0.568482472089204 0.496558964243856
0.423155589838019 0.345750473836847 0.273719125120838 0.204660498732791 0.146006400492612
0.106103320013426 0.079120148113461 0.059340111085097 0.042304125436390 0.031785261814369
0.023667443149549 0.017721998493625 0.014063263320748 0.010290192673719 0.007660476768214
0.005259431811014 0.003773070647032 0.002172374008899 0.000800348319070 0.000000000000000

CUMULANTS
0.231358598420338D-04
-0.475326060451767D-06

0.411988830301748D-03
-0.120026421424432D-05

0.599374577248851D+00
0.955634678965290D-05

0.105075228110640D-01
0.466210636225616D-06
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
19 2029 INITIAL LOAD 665.4 253.2 3483.0 0.59918100 0.38055623 MONDAY

LOAD AFTER CONTRACTS 665.4 253.2 3483.0 0.59918100 0.38055623
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 0.995834258431635
0.984534148913187 0.952864572239609 0.919334547426118 0.886034685637195 0.822681010550421
0.754457620762448 0.700869763101145 0.635402658159169 0.564499225592785 0.487089631578120
0.402994400791938 0.327811436311900 0.263254635504573 0.202582668728129 0.148194992295762
0.109689431460241 0.078267979739860 0.059757888180945 0.042847434164159 0.032335530315886
0.024337342605244 0.018510091558918 0.014625257528035 0.010511903848276 0.007883927886208
0.005370211748577 0.003656314382011 0.002170936664321 0.000685558946630 0.000000000000000
CUMULANTS

0.599181004475121D+00
0.719137956467188D-05

0.102102133807036D-01
-0.327364343162611D-06

0.485499463453099D-03
-0.117968826191718D-05

0.340158238839004D-04
-0.457326359628575D-06

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY

REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR

20 2030 INITIAL LOAD 674.6 255.1 3530.0 0.59898474 0.37816379  WEDNESDAY

LOAD AFTER CONTRACTS 674.6 255.1 3530.0 0.59898474 0.37816379
LOAD DURATION CURVE ( 50 POINTS)

1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 0.998539885407590 0.995603906498966
0.982668172559485 0.950330093072782 0.916835829145181 0.883208271352649 0.824477850096521
0.754866452521479 0.705601243400226 0.633475148375839 0.564206664089344 0.483736345710313
0.405094898203533 0.329768279152707 0.261414230302338 0.205633668698691 0.147795627363763
0.108360599180857 0.077155489923080 0.058295259052994 0.041378203484675 0.031890935834875
0.024689756775388 0.018745926440573 0.014630966978009 0.010744616374476 0.008001310066100
0.005372308187240 0.003886350603536 0.002171784160801 0.000685826577097 0.000000000000000

CUMULANTS
0.598984741047330D+00
0.811070412787560D-05

0.102602584397260D-01
-0.265110984534084D-06
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LOAD CURVES - SYSTEM A

DATA SET FIRST YEAR PEAK LOAD MINIMUM LOAD ENERGY LOAD MINIMUM LOAD FIRST DAY
REF. NO. CURVE USED MW MW GWH FACTOR FRACTION OF YEAR
21 2031 INITIAL LOAD 683.6 258.9 3577.0 0.59896890 0.37874954 THURSDAY
LOAD AFTER CONTRACTS 683.6 258.9 3577.0 0.59896890 0.37874954
LOAD DURATION CURVE ( 50 POINTS)
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000 1.000000000000000
1.000000000000000 1.000000000000000 1.000000000000000 0.998917068310781 0.996171680523248
0.976380650935937 0.952885946149042 0.918181201648609 0.871815626358426 0.806181473350303
0.753772386721039 0.698886047882129 0.629706391637252 0.566870305612147 0.492719237618472
0.425483472540807 0.349786063558809 0.267342208761196 0.201021215997513 0.142247094824180
0.104169697254685 0.077412607070717 0.058774121173337 0.041965179903920 0.031102258675386
0.024012773242027 0.018066753201145 0.014064624327474 0.010176841993051 0.007775564668849
0.005602980423142 0.003887782334426 0.002286930784958 0.000800425774737 0.000000000000000
CUMULANTS

0.598968903041618D+00
0.100827677612998D-04

0.104274676884489D-01
0.568578301305112D-06

0.430120091383503D-03
-0.126269639521701D-05

0.263967607011125D-04
-0.529780674268829D-06
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DATA SET REF. NO.

NAME

TYPE / LOADING / STATUS /AVD
LOAD COMPONENT FOR DSM

CLASS / AREA / GENERATING CO.
OWNERSHIP PCT. / NO. UNITS
INSTALLATION DATE
OPERATING/BOOK LIVES, YEARS

RATED CAPACITY, MW

- RESERVE
CAPACITY - OPERATING
MULTIPLIERS - EMERGENCY
- CHARGING

EQUIVALENT FORCED OUTAGE RATE
FULL LOAD HEAT RATE, BTU/KWH
HEAT RATE MULT. - 2ND FUEL
ANNUAL ENERGY LIMIT, GWH
STORAGE EFFICIENCY, PERCENT

INSTALLATION COST 1, $/KW
INSTALLATION COST 2, $/KW
MULTI-UNIT CAPITAL COST OPT.
LEVEL. CARRYING CHARGE, PCT

FIXED O+M COST, $/KW-YR
VARIABLE O+M COST, $/MWH

DEFAULT AFUDC, PCT. OF GBV
DEFAULT DEBT, PCT. OF AFUDC
CAPITAL STRUCTURE

YEARLY TRAJECTORIES
COSTS-CAPITAL/FIX OM/VAR OM
F.O.R./RESERVE CAP/OPER CAP
ENERGY / HEAT RATE
RATED CAPACITY

SEGMENT MULT. - CAP / ENERGY

SUBWEEK ENERGY ALLOCATION

NOTE: SUPPLY-SIDE -
DEMAND-SIDE -
B=BASE, I=INTERMEDIATE,

BIG STONE UP
THRM B G

COAL MDU SDAK
100.0 1

40 30

105.900
0.9575
0.9251
1.0000
0.0000

0.0493
10542.
0.0000
0.000000
0.00

1049.00
1049.00
1

10.75

21.81
1.42

53 5

ocoo0ooooo

THRM=THERMAL, HYDR=HYDRO,
DTHR=THERMAL,

DHYD=HYDRO,
P=PEAKING,

BASIC PLANT TYPES - 1

MISO - Off peak
THRM P E

PURC MDU MISO
100.0 1

1/ 1/2010
50 50

30.000
0.0000
1.0000
1.0000
0.0000

0.0000
10500.
0.0000
0.000000
0.00

STOR=STORAGE,
DSTO=STORAGE,
E=EXISTING,

WIND ENERGY2
NDT B G

PURC MDU MISO
100.0 1

6 6

25.000
0.0000
1.0000
1.0000
0.0000

0.0000
0.
0.0000
0.000000
0.00

coococooouwu

A-39

C-5
THRM B G

PURC MISO MISO
100.0 1

5 5

155.000
1.0000
1.0000
1.0000
0.0000

0.0747
10800.
0.0000
0.000000
0.00

coocoocoocoV

NDT =NON-DISPATCHABLE TECHNOLOGY
DNDT=NON-DISPATCHABLE TECHNOLOGY

C=COMMITTED, G=GENERIC

THRM B G

PURC MISO MISO
100.0 1

10 10

155.000
1.0000
1.0000
1.0000
0.0000

0.0747
10800.
0.0000
0.000000
0.00

oo0oo0oo0ooN
o
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EGEAS EDIT VERSION 9.02

DATA SET REF. NO.
MAINTENANCE REQUIREMENTS
FUEL 1 / FUEL 2

LOADING BLOCKS / NDT NO.
EMISSIONS / SITE / TAX DEPR.

MUST RUN / 1ST YR / LAST YR
SPIN RSV / 1ST YR / LAST YR
DISPATCH MODIFIER, $/MWH

TRAJECTORY FOR DISPATCH MODIF

CONSTRUCTION COST 1, $/KW
CONSTRUCTION COST 2, $/KW
TRAJECTORY / EXPEND. PATTERN
PERCENT CWIP IN RATE BASE

STARTING VALUE OF CWIP, $/KW
EQUITY AFUDC, $/KW
DEBT AFUDC, $/KW

DSM CUSTOMER COST / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

REBOUND BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

CUSTOMER BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

TRANS/DISTR COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

OTHER COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

PERCENTAGE FOR 2ND FUEL
MINIMUM / TRAJ / SEG MULT
MAXIMUM / TRAJ / SEG MULT
TARGET / TRAJ / SEG MULT

BID MULTIP/ TRAJ / SEG MULT
NDT REVENUES / TRAJ

0.00
0.00 0

0.00

ooo

DATA BASE CONTENTS REPORT

BASIC PLANT TYPES - 2

A-40

oo

4
16
8 0
0
0 0
0.00
0
0.00
0.00
0
0.00
0.00
0.00
0.00
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
100.00 0
0.00 0
1.00 0
0.00

oo

o o

0.00
100.00
0.00

oo

1.00 0

oo
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DATA SET REF. NO.

NAME

TYPE / LOADING / STATUS /AVD
LOAD COMPONENT FOR DSM
CLASS ./ AREA / GENERATING CO.

OWNERSHIP PCT. / NO. UNITS 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1
INSTALLATION DATE 1/ 1/1953 1/ 1/1972 1/ 1/1979 1/ 1/2003
OPERATING/BOOK LIVES, YEARS 20 20 57 30 99 30 99 30 99 30
RATED CAPACITY, MW 345.000 10.600 30.000 42.000 43.000
- RESERVE 1.0000 0.7453 0.6667 0.7024 0.8512
CAPACITY - OPERATING 1.0000 0.9057 0.8299 0.8061 0.8061
MULTIPLIERS - EMERGENCY 1.0000 1.0000 0.9267 0.9636 0.9636
- CHARGING 0.0000 0.0000 0.0000 0.0000 0.0000
EQUIVALENT FORCED OUTAGE RATE 0.0534 0.1750 0.0727 0.1324 0.0866
FULL LOAD HEAT RATE, BTU/KWH 7250. 20700. 13439. 11615. 8494.
HEAT RATE MULT. - 2ND FUEL 0.0000 0.0000 0.0000 0.0000 0.0000
ANNUAL ENERGY LIMIT, GWH 0.000000 0.000000 0.000000 0.000000 0.000000
STORAGE EFFICIENCY, PERCENT 0.00 0.00 0.00 0.00 0.00
INSTALLATION COST 1, $/KW 0.00 0.00 0.00 0.00 0.00
INSTALLATION COST 2, $/KW 0.00 0.00 0.00 0.00 0.00
MULTI-UNIT CAPITAL COST OPT. 2 2 2 2 2
LEVEL. CARRYING CHARGE, PCT 0.00 0.00 0.00 0.00 0.00
FIXED O+M COST, $/KW-YR 120.00 3.55 10.48 3.29 5.63
VARIABLE O+M COST, $/MWH 65.79 2.35 2.35 2.35 2.35
DEFAULT AFUDC, PCT. OF GBV 0.00 0.00 0.00 0.00 0.00
DEFAULT DEBT, PCT. OF AFUDC 0.00 0.00 0.00 0.00 0.00
CAPITAL STRUCTURE 0 0 0 0 0
YEARLY TRAJECTORIES
COSTS-CAPITAL/FIX OM/VAR OM 0 57 58 0 3 4 0 3 5 0 3 6 0 3 7
F.O.R./RESERVE CAP/OPER CAP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ENERGY / HEAT RATE 0 0 0 0 0 0 0 0 0 0
RATED CAPACITY 0 0 0 0 0
SEGMENT MULT. - CAP / ENERGY 0 0 0 0 12 0 13 0 13 0
SUBWEEK ENERGY ALLOCATION 0 0 0 0 0

PURC MISO MISO

BASIC PLANT TYPES - 1

WILLISTON C.T.
THRM P E

GAS MDU NDAK

MILES CITY C.T.
THRM P E

GAS MDU MONT

GLENDIVE CT #1
THRM P E

GAS MDU MONT

GLENDIVE CT #2
THRM P E

GAS MDU MONT

NOTE: SUPPLY-SIDE - THRM=THERMAL, HYDR=HYDRO, STOR=STORAGE, NDT =NON-DISPATCHABLE TECHNOLOGY
DEMAND-SIDE - DTHR=THERMAL, DHYD=HYDRO, DSTO=STORAGE, DNDT=NON-DISPATCHABLE TECHNOLOGY
B=BASE, I=INTERMEDIATE, P=PEAKING, E=EXISTING, C=COMMITTED, G=GENERIC

A-41



ELECTRIC POWER RESEARCH INSTITUTE

2011 IRP

4/26/11

13:40:23

PAGE 42

***********************************************************************************************************************
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DATA SET REF. NO.

MAINTENANCE REQUIREMENTS

FUEL 1 / FUEL 2 8
LOADING BLOCKS / NDT NO.
EMISSIONS / SITE / TAX DEPR. 0

MUST RUN / 1ST YR / LAST YR
SPIN RSV / 1ST YR / LAST YR
DISPATCH MODIFIER, $/MWH

TRAJECTORY FOR DISPATCH MODIF

CONSTRUCTION COST 1, $/KW
CONSTRUCTION COST 2, $/KW
TRAJECTORY / EXPEND. PATTERN
PERCENT CWIP IN RATE BASE

STARTING VALUE OF CWIP, $/KW
EQUITY AFUDC, $/KW
DEBT AFUDC, $/KW

DSM CUSTOMER COST / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

REBOUND BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

CUSTOMER BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

TRANS/DISTR COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

OTHER COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

PERCENTAGE FOR 2ND FUEL
MINIMUM / TRAJ / SEG MULT
MAXIMUM / TRAJ / SEG MULT 10
TARGET / TRAJ / SEG MULT

BID MULTIP/ TRAJ / SEG MULT
NDT REVENUES / TRAJ

0.00 0
0.00 0
0.00 0

1.00 0

oo

0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0

0.00

0.00 0
100.00 0
0.00 0

1.00 0

oo

DATA BASE CONTENTS REPORT

BASIC PLANT TYPES - 2

A-42

oo

0.00 0
100.00 0
0.00 0

oo

0.00

0.00
0.00 0

0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0

0.00

0.00 0
100.00 0
0.00 0

1.00 0

ocooo
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***********************************************************************************************************************

DATA SET REF. NO.

NAME

TYPE / LOADING / STATUS /AVD
LOAD GQOMPONENT FOR DSM

CLASS / AREA / GENERATING CO.
OWNERSHIP PCT. / NO. UNITS
INSTALLATION DATE
OPERATING/BOOK LIVES, YEARS

RATED CAPACITY, MW

- RESERVE
CAPACITY - OPERATING
MULTIPLIERS - EMERGENCY
- CHARGING

EQUIVALENT FORCED OUTAGE RATE
FULL LOAD HEAT RATE, BTU/KWH
HEAT RATE MULT. - 2ND FUEL
ANNUAL ENERGY LIMIT, GWH
STORAGE EFFICIENCY, PERCENT

INSTALLATION COST 1, $/KW
INSTALLATION COST 2, $/KW
MULTI-UNIT CAPITAL COST OPT.
LEVEL. CARRYING CHARGE, PCT

FIXED O+M COST, $/KW-YR
VARIABLE O+M COST, $/MWH

DEFAULT AFUDC, PCT. OF GBV
DEFAULT DEBT, PCT. OF AFUDC
CAPITAL STRUCTURE

YEARLY TRAJECTORIES
COSTS-CAPITAL/FIX OM/VAR OM
F.O.R./RESERVE CAP/OPER CAP
ENERGY / HEAT RATE
RATED CAPACITY

SEGMENT MULT. - CAP / ENERGY

SUBWEEK ENERGY ALLOCATION

NOTE: SUPPLY-SIDE -
DEMAND-SIDE -
B=BASE, I=INTERMEDIATE,

GLENDIVE DISEL
THRM P E

GAS MDU MONT
100.0 1

1/ 1/2005
99 30

2.000

0.9500
1.0000
1.0000
0.0000

0.0789
11000.
0.0000
0.000000
0.00

[=N-N..]

oOoo0oooWw

THRM=THERMAL, HYDR=HYDRO,
DTHR=THERMAL,

DHYD=HYDRO,
P=PEAKING,

BASIC PLANT TYPES - 1

HESKETT #1
THRM B E

COAL MDU NDAK
100.0 1

1/ 1/1954
99 30

29.200
0.7123
0.6791
1.0000
0.0000

0.0550
15762.
0.0000
0.000000
0.00

oOooooWw
ocoouwv

STOR=STORAGE,
DSTO=STORAGE,
E=EXISTING,

HESKETT #2
THRM B E

COAL MDU NDAK
100.0 1

1/ 1/1963
99 30

74.600
0.8686
0.9383
1.0000
0.0000

0.1140
13502.
0.0000
0.000000
0.00

oOo0oo0ooOoOOoOWw

A-43

LEWIS & CLARK
THRM B E

COAL MDU NDAK
100.0 1

1/ 1/1958
99 30

52.300
0.9962
0.8604
0.9398
0.0000

0.0032
12679.
0.0000
0.000000
0.00

oo ooOWw
o

NDT =NON-DISPATCHABLE TECHNOLOGY
DNDT=NON-DISPATCHABLE TECHNOLOGY

C=COMMITTED, G=GENERIC

BIG STONE
THRM B E

COAL MDU SDAK
100.0 1

1/ 1/1975
40 30

107.800
0.9583
0.9251
1.0000
0.0000

0.0493
10350.
0.0000
0.000000
0.00

Oo0oOooOoOOoOWw
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***********************************************************************************************************************

EGEAS EDIT VERSION 9.02

DATA SET REF. NO.

MAINTENANCE REQUIREMENTS

FUEL 1 / FUEL 2 2
LOADING BLOCKS / NDT NO.
EMISSIONS / SITE / TAX DEPR. 0

MUST RUN / 1ST YR / LAST YR
SPIN RSV / 1ST YR / LAST ¥R
DISPATCH MODIFIER, $/MWH

TRAJECTORY FOR DISPATCH MODIF

CONSTRUCTION COST 1, $/KW
CONSTRUCTION COST 2, $/KW
TRAJECTORY / EXPEND. PATTERN
PERCENT CWIP IN RATE BASE

STARTING VALUE OF CWIP, $/KW
EQUITY AFUDC, $/KW
DEBT AFUDC, $/KW

DSM CUSTOMER COST / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

REBOUND BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

CUSTOMER BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

TRANS/DISTR COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

OTHER COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR 0
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

PERCENTAGE FOR 2ND FUEL
MINIMUM / TRAJ / SEG MULT
MAXIMUM / TRAJ / SEG MULT 10
TARGET / TRAJ / SEG MULT

BID MULTIP/ TRAJ / SEG MULT
NDT REVENUES / TRAJ

134
1
0
0
0
0.00
0
0.00
0.00
0
0.00
0.00
0.00
0.00
0.00 0
0
0.00
0
0.00 0
0
0.00
0
0.00 0
0
0.00
0
0.00 0
0
0.00
0
0.00 0
0
0.00
0
0.00 0
0.00 0
0.00 0
1.00 0
0.00

oo

oo

140
5
3 0
14
0 0
0.00
0
0.00
0.00
0
0.00
0.00
0.00
0.00
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
100.00 0
0.00 0
1.00 0
0.00

oo

DATA BASE CONTENTS REPORT

BASIC PLANT TYPES - 2

150
6
4 0
15 0
0 0 0
M 1980 2080
0.00
0
0.00
0.00
0 0
0.00
0.00
0.00
0.00
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
100.00 0
0.00 0
1.00 0
0.00

A-44

o oo

0.00 0
100.00 0
0.00 0

1.00 0

oo

0.00 0
0.00
0.00 0
0.00
0.00 0

0
0.00

0.00 0
100.00 0
0.00 0

1.00 0

ooo
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***'k**********************************************************************************************************i********

DATA SET REF. NO.

NAME

TYPE / LOADING / STATUS /AVD
LOAD COMPONENT FOR DSM

CLASS / AREA / GENERATING CO.
OWNERSHIP PCT. / NO. UNITS
INSTALLATION DATE
OPERATING/BOOK LIVES, YEARS

RATED CAPACITY, MW

- RESERVE
CAPACITY - OPERATING
MULTIPLIERS - EMERGENCY
- CHARGING

EQUIVALENT FORCED OUTAGE RATE
FULL LOAD HEAT RATE, BTU/KWH
HEAT RATE MULT. - 2ND FUEL
ANNUAL ENERGY LIMIT, GWH
STORAGE EFFICIENCY, PERCENT

INSTALLATION COST 1, $/KW
INSTALLATION COST 2, $/KW
MULTI-UNIT CAPITAL COST OPT.
LEVEL. CARRYING CHARGE, PCT

FIXED O+M COST,
VARIABLE O+M COST,

$/KW-YR
$/MWH

DEFAULT AFUDC, PCT. OF GBV
DEFAULT DEBT, PCT. OF AFUDC
CAPITAL STRUCTURE

YEARLY TRAJECTORIES
COSTS-CAPITAL/FIX OM/VAR OM
F.O0.R./RESERVE CAP/OPER CAP
ENERGY / HEAT RATE
RATED CAPACITY

SEGMENT MULT. - CAP / ENERGY

SUBWEEK ENERGY ALLOCATION

NOTE: SUPPLY-SIDE -
DEMAND-SIDE -
B=BASE, I=INTERMEDIATE,

COYOTE
THRM B E

COAL MDU NDAK
100.0 1

1/ 1/1981
99 30

106.800
0.9007
0.9368
1.0000
0.0000

0.0832
11225.
0.0000
0.000000
0.00

OO0Oo0oOoOoOWw

THRM=THERMAL, HYDR=HYDRO,
DTHR=THERMAL,

DHYD=HYDRO,
P=PEAKING,

BASIC PLANT TYPES - 1

WAPA PUR-FT PECK XCEL ENERGY PK 1

HYDR B E

HYDR MDU NDAK
100.0 1

1/ 1/2001
30 30

2.800

0.0000
0.8929
1.0000
0.0000

0.0000
0.
0.0000

14.330000

0.00

o o

oOo0oo0cooo

STOR=STORAGE,
DSTO=STORAGE,
E=EXISTING,

THRM P E

PURC MDU MISO
100.0 1

1/ 1/2007
4 4

10.000
1.0000
1.0000
1.0000
0.0000

0.0000
1.
0.0000
0.000000
0.00

cocoooouwn

A-45

XCEL ENERGY PK 2
THRM P E

PURC MDU MISO
100.0 1

1/ 1/2007
5 5

100.000
1.0000
1.0000
1.0000
0.0000

0.0000
1.
0.0000
0.000000
0.00

oo
o
o

NDT =NON-DISPATCHABLE TECHNOLOGY
DNDT=NON-DISPATCHABLE TECHNOLOGY

C=COMMITTED, G=GENERIC

DIAMOND WILLOW
NDT B E

WIND MDU MONT
100.0 1

1/ 1/2008
30 20

30.000
0.2140
1.0000
0.3810
0.0000

0.0000
0.
0.0000
0.000000
0.00

2400.00
2400.00
1

13.76

14.73
-28.26

0.00
0.00
1

oOo0oo0oOoOoOoOWw
o
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EGEAS EDIT VERSION 9.02

DATA SET REF. NO.
MAINTENANCE REQUIREMENTS
FUEL 1 / FUEL 2

LOADING BLOCKS / NDT NO.
EMISSIONS / SITE / TAX DEPR.

MUST RUN / 1ST YR / LAST YR
SPIN RSV / 1ST YR / LAST YR
DISPATCH MODIFIER, $/MWH

TRAJECTORY FOR DISPATCH MODIF

CONSTRUCTION COST 1, $/KW
CONSTRUCTION COST 2, $/KW
TRAJECTORY / EXPEND. PATTERN
PERCENT CWIP IN RATE BASE

STARTING VALUE OF CWIP, $/KW
EQUITY AFUDC, $/KW
DEBT AFUDC, $/KW

DSM CUSTOMER COST / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

REBOUND BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

CUSTOMER BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

TRANS/DISTR COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

OTHER COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

PERCENTAGE FOR 2ND FUEL
MINIMUM / TRAJ / SEG MULT
MAXIMUM / TRAJ / SEG MULT
TARGET / TRAJ / SEG MULT

BID MULTIP/ TRAJ / SEG MULT
NDT REVENUES / TRAJ

0.00

0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0

0.00

0.00 0
100.00 0
0.00 0

1.00 0

oo

0.00

0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0

0.00

0.00 0
100.00 0
0.00 0

1.00 0

oo

DATA BASE CONTENTS REPORT

BASIC PLANT TYPES - 2

0.00
0.00 0

0.00

0.00 0
100.00 0
0.00 0

1.00 0

A-46

oo

0.00 0
100.00 0
0.00 0

1.00 0

oo

2000.00

2000.00
20

0.00

0.00
0.00
0.00

0.00 0
0 0
0.00
0

0.00 0
0 0
0.00
0

0.00 0
0 0
0.00
0

0.00 0

0
0.00

0
0.00 0
0 0
0.00

0

0.00 0
100.00 0
0.00 0

ooo
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DATA SET REF. NO.

NAME

TYPE / LOADING / STATUS /AVD
LOAD COMPONENT FOR DSM

CLASS / AREA / GENERATING CO.

BASIC PLANT TYPES - 1

GLEN ULLIN ORMAT CEDAR HILLS

THRM B E

PURC MDU NDAK

NDT B E

WIND MDU MONT

WE ENERGIES
THRM P c

PURC MDU MISO

PURCHASE POWER
THRM P G

PURC MDU MISO

THRM P G

GAS MDU NDAK

OWNERSHIP PCT. / NO. UNITS 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1
INSTALLATION DATE 1/ 1/2009 1/ 1/2010 1/ 1/2012
OPERATING/BOOK LIVES, YEARS 30 30 30 20 3 3 1 1 40 40
RATED CAPACITY, MW 5.300 19.500 110.000 10.000 140.000
- RESERVE 0.9245 0.2000 1.0000 1.0000 0.9464
CAPACITY - OPERATING 0.9245 1.0000 1.0000 1.0000 0.8571
MULTIPLIERS - EMERGENCY 0.9245 0.3810 1.0000 1.0000 1.0000
- CHARGING 0.0000 0.0000 0.0000 0.0000 0.0000
EQUIVALENT FORCED OUTAGE RATE 0.0735 0.0000 0.0000 0.0000 0.0537
FULL LOAD HEAT RATE, BTU/KWH 1. 0. 1. 1. 8500.
HEAT RATE MULT. - 2ND FUEL 0.0000 0.0000 0.0000 0.0000 0.0000
ANNUAL ENERGY LIMIT, GWH 0.000000 0.000000 0.000000 0.000000 0.000000
STORAGE EFFICIENCY, PERCENT 0.00 0.00 0.00 0.00 0.00
INSTALLATION COST 1, $/KW 2558.00 2400.00 0.00 0.00 750.00
INSTALLATION COST 2, $/KW 2558.00 2400.00 0.00 0.00 750.00

MULTI-UNIT CAPITAL COST OPT. 1 1 1 1 1

LEVEL. CARRYING CHARGE, PCT 13.76 13.76 0.00 0.00 11.54
FIXED O+M COST, $/KW-YR 45.88 12.56 34.80 34.80 15.36
VARIABLE O+M COST, $/MWH 6.70 -30.31 113.80 110.00 6.00
DEFAULT AFUDC, PCT. OF GBV 0.00 0.00 0.00 0.00 0.00
DEFAULT DEBT, PCT. OF AFUDC 0.00 0.00 0.00 0.00 0.00
CAPITAL STRUCTURE 1 1 1 1 1
YEARLY TRAJECTORIES
COSTS-CAPITAL/FIX OM/VAR OM 20 44 18 20 3 19 0 42 43 0 21 21 30 22 23
F.O.R./RESERVE CAP/OPER CAP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ENERGY / HEAT RATE 0 0 0 0 0 0 0 0 0 0
RATED CAPACITY 0 0 41 0 0
SEGMENT MULT. - CAP / ENERGY 0 0 0 0 0 0 0 0 13 0
SUBWEEK ENERGY ALLOCATION 0 0 ] 0 0

NDT =NON-DISPATCHABLE TECHNOLOGY
DNDT=NON-DISPATCHABLE TECHNOLOGY
C=COMMITTED, G=GENERIC

NOTE: SUPPLY-SIDE -
DEMAND-SIDE -
B=BASE, I=INTERMEDIATE,

THRM=THERMAL, HYDR=HYDRO,
DTHR=THERMAL, DHYD=HYDRO,
P=PEAKING,

STOR=STORAGE,
DSTO=STORAGE,
E=EXISTING,

A-47
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EGEAS EDIT VERSION 9.02

DATA SET REF. NO.
MAINTENANCE REQUIREMENTS
FUEL 1 / FUEL 2

LOADING BLOCKS / NDT NO.
EMISSIONS / SITE / TAX DEPR.

MUST RUN / 1ST YR / LAST YR
SPIN RSV / 1ST YR / LAST YR
DISPATCH MODIFIER, $/MWH

TRAJECTORY FOR DISPATCH MODIF

CONSTRUCTION COST 1, $/KW
CONSTRUCTION COST 2, $/KW
TRAJECTORY / EXPEND. PATTERN
PERCENT CWIP IN RATE BASE

STARTING VALUE OF CWIP, $/KW
EQUITY AFUDC, $/KW
DEBT AFUDC, $/KW

DSM CUSTOMER COST / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

REBOUND BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

CUSTOMER BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

TRANS/DISTR COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

OTHER COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

PERCENTAGE FOR 2ND FUEL
MINIMUM / TRAJ / SEG MULT
MAXIMUM / TRAJ / SEG MULT
TARGET / TRAJ / SEG MULT

BID MULTIP/ TRAJ / SEG MULT
NDT REVENUES / TRAJ

M 1980 2080

0.00
0

2558.00

2558.00
20 0
0.00

0.00
0.00
0.00

0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0

0.00 0
100.00 0
0.00 0

1.00 0

oo

2000.00

2000.00
20

0.00

0.00
0.00
0.00

0.00 0
0 0
0.00
0
0.00 0
0 0
0.00
0
0.00 0
0

0.00
0
0.00 0
0 0
0.00
0
0.00 0
0 0
0.00

o o

DATA BASE CONTENTS REPORT

BASIC PLANT TYPES - 2

0.00
0.00
0.00 0
0.00
0.00 0
0
0.00
0.00 0
0
0.00

0.00 0

A-48

oo

0.00

0.00

0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0

0.00

0.00 0
100.00 0
0.00 0

o o

oo

750.
750.

0.
0.
0.
0.
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
100.00
0.00

00

00
37

00

00
00
00

0

coo
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***********************************************************************************************************************

BASIC PLANT TYPES - 1

DATA SET REF. NO. 350 360 370 380 390
NAME COMBUST. TURB.75 GENERIC BASELOAD COMBUST. TURB.43 WIND 2012 WIND
TYPE / LOADING / STATUS /AVD THRM P G THRM B G THRM P G NDT B G NDT B G

LOAD COMPONENT FOR DSM
CLASS / AREA / GENERATING CO. GAS MDU NDAK COAL MDU NDAK GAS MDU NDAK WIND MDU NDAK WIND MDU NDAK

OWNERSHIP PCT. / NO. UNITS 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1
INSTALLATION DATE
OPERATING/BOOK LIVES, YEARS 40 25 40 40 40 25 30 20 30 20
RATED CAPACITY, MW 88.000 30.000 43.000 30.000 30.000
- RESERVE 0.9352 0.9233 0.7767 0.2140 0.2140
CAPACITY - OPERATING 0.8371 0.9500 0.8371 1.0000 1.0000
MULTIPLIERS - EMERGENCY 0.9276 1.0000 0.9276 0.3810 0.3810
- CHARGING 0.0000 0.0000 0.0000 0.0000 0.0000
EQUIVALENT FORCED OUTAGE RATE 0.0645 0.0765 0.2231 0.0000 0.0000
FULL LOAD HEAT RATE, BTU/KWH 10655. 9700. 8900. 0. 0.
HEAT RATE MULT. - 2ND FUEL 0.0000 0.0000 0.0000 0.0000 0.0000
ANNUAL ENERGY LIMIT, GWH 0.000000 0.000000 0.000000 0.000000 0.000000
STORAGE EFFICIENCY, PERCENT 0.00 0.00 0.00 0.00 0.00
INSTALLATION COST 1, $/KW 857.00 3900.00 850.00 2400.00 2400.00
INSTALLATION COST 2, $/KW 857.00 3900.00 850.00 2400.00 2400.00
MULTI-UNIT CAPITAL COST OPT. 1 1 1 1 1
LEVEL. CARRYING CHARGE, PCT 11.54 10.27 11.54 13.75 13.75
FIXED O+M COST, $/KW-YR 12.08 48.00 15.82 23.28 23.28
VARIABLE O+M COST, $/MWH 2.00 2.50 2.00 -31.85 2.00
DEFAULT AFUDC, PCT. OF GBV 0.00 0.00 0.00 0.00 0.00
DEFAULT DEBT, PCT. OF AFUDC 0.00 0.00 0.00 0.00 0.00
CAPITAL STRUCTURE 1 1 1 1 1
YEARLY TRAJECTORIES
COSTS-CAPITAL/FIX OM/VAR OM 30 22 24 30 22 25 30 22 26 30 22 27 30 22 28
F.O.R./RESERVE CAP/OPER CAP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ENERGY / HEAT RATE 0 0 0 0 0 0 0 0 0 0
RATED CAPACITY 0 0 0 0 0
SEGMENT MULT. - CAP / ENERGY 13 0 0 0 13 0 0 ] 0 0
SUBWEEK ENERGY ALLOCATION 0 0 0 0 0

NOTE: SUPPLY-SIDE - THRM=THERMAL, HYDR=HYDRO, STOR=STORAGE, NDT =NON-DISPATCHABLE TECHNOLOGY
DEMAND-SIDE - DTHR=THERMAL, DHYD=HYDRO, DSTO=STORAGE, DNDT=NON-DISPATCHABLE TECHNOLOGY
B=BASE, I=INTERMEDIATE, P=PEAKING, E=EXISTING, C=COMMITTED, G=GENERIC

A-49
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****i******************************************************************************************************************

EGEAS EDIT VERSION 9.02

DATA SET REF. NO.
MAINTENANCE REQUIREMENTS
FUEL 1 / FUEL 2

LOADING BLOCKS / NDT NO.
EMISSIONS / SITE / TAX DEPR.

MUST RUN / 1ST YR / LAST ¥R
SPIN RSV / 1ST YR / LAST ¥R
DISPATCH MODIFIER, $/MWH

TRAJECTORY FOR DISPATCH MODIF

CONSTRUCTION COST 1, $/KW
CONSTRUCTION COST 2, $/KW
TRAJECTORY / EXPEND. PATTERN
PERCENT CWIP IN RATE BASE

STARTING VALUE OF CWIP, $/KW
EQUITY AFUDC, $/KW
DEBT AFUDC, $/KW

DSM CUSTOMER COST / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

REBOUND BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

CUSTOMER BENEFITS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

TRANS/DISTR COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

OTHER COSTS / OPT / TJ
BK LIFE/CAP STRUCT/TAX DEPR
LEV.CARRYING CHARGE, PCT
EXPENDITURE PATTERN

PERCENTAGE FOR 2ND FUEL
MINIMUM / TRAJ / SEG MULT
MAXIMUM / TRAJ / SEG MULT
TARGET / TRAJ / SEG MULT

BID MULTIP/ TRAJ / SEG MULT
NDT REVENUES / TRAJ

857.00
857.00
30 37
0.00
0.00
0.00
0.00
0.00 0
0.00
0.00 0
0.00
0.00 0
0
0.00
0.00 0
0.00
0.00 0

0.00

0.00 0
100.00 0
0.00 0

o oo

DATA BASE CONTENTS REPORT

BASIC PLANT TYPES - 2

M 1980 2080

0.00
0

3900.00

3900.00
30 31
0.00

0.00
0.00
0.00

0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0

0.00
100.00
0.00

o oo

1.00 0
0.00

ooo

370
12
1 0
13 0
0 0 20
0.00
0
850.00
850.00
30 37
0.00
0.00
0.00
0.00
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
100.00 0
0.00 0
1.00 0
0.00
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ooo

0.00
0.00 0
0.00
0.00 0
0.00
0.00 0

0.00
0

0.00 0
100.00 0
0.00 0

1.00 0

o oo

390
10
0 0
0 1
0 0 20
0.00
0
2400.00
2400.00
30 38
0.00
0.00
0.00
0.00
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
0 0 0
0.00
0
0.00 0
100.00 0
0.00 0
1.00 0
0.00

o oo

o o
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***********************************************************************************************************************

BASIC PLANT TYPES - 1

DATA SET REF. NO. 400 420 440
NAME MISO - On peak WIND ENERGY DSM
TYPE / LOADING / STATUS /AVD THRM P E NDT B G DTHR P G

LOAD COMPONENT FOR DSM
CLASS / AREA / GENERATING CO. PURC MDU MISO PURC MDU MISO PURC MDU MISO

OWNERSHIP PCT. / NO. UNITS 100.0 1 100.0 1 100.0 1
INSTALLATION DATE 1/ 1/2010
OPERATING/BOOK LIVES, YEARS 50 50 6 6 30 30
RATED CAPACITY, MW 30.000 25.000 12.500
- RESERVE 0.0000 0.0000 1.0000
CAPACITY - OPERATING 1.0000 1.0000 1.0000
MULTIPLIERS - EMERGENCY 1.0000 1.0000 1.0000
- CHARGING 0.0000 0.0000 0.0000
EQUIVALENT FORCED OUTAGE RATE 0.0000 0.0000 0.0000
FULL LOAD HEAT RATE, BTU/KWH 10500. 0. 1.
HEAT RATE MULT. - 2ND FUEL 0.0000 0.0000 0.0000
ANNUAL ENERGY LIMIT, GWH 0.000000 0.000000 0.000000
STORAGE EFFICIENCY, PERCENT 0.00 0.00 0.00
INSTALLATION COST 1, $/KW 0.00 0.00 0.00
INSTALLATION COST 2, $/KW 0.00 0.00 0.00
MULTI-UNIT CAPITAL COST OPT. 2 1 1
LEVEL. CARRYING CHARGE, PCT 0.00 0.00 0.00
FIXED O+M COST, $/KW-YR 0.00 12.00 50.04
VARIABLE O+M COST, $/MWH 32.67 49.50 300.00
DEFAULT AFUDC, PCT. OF GBV 0.00 0.00 0.00
DEFAULT DEBT, PCT. OF AFUDC 0.00 0.00 0.00
CAPITAL STRUCTURE 0 1 1
YEARLY TRAJECTORIES
COSTS-CAPITAL/FIX OM/VAR OM 0 0 29 0 54 45 0 48 49
F.O.R./RESERVE CAP/OPER CAP 0 0 0 0 0 0 0 0 0
ENERGY / HEAT RATE 0 0 0 0 0 0
RATED CAPACITY 52 0 0
SEGMENT MULT. - CAP / ENERGY 0 0 0 0 0 0
SUBWEEK ENERGY ALLOCATION 0 0 0

NOTE: SUPPLY-SIDE - THRM=THERMAL, HYDR=HYDRO, STOR=STORAGE, NDT =NON-DISPATCHABLE TECHNOLOGY
DEMAND-SIDE - DTHR=THERMAL, DHYD=HYDRO, DSTO=STORAGE, DNDT=NON-DISPATCHABLE TECHNOLOGY
B=BASE, I=INTERMEDIATE, P=PEAKING, E=EXISTING, C=COMMITTED, G=GENERIC
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BASIC PLANT TYPES - 2

DATA SET REF. NO. 400 420 440
MAINTENANCE REQUIREMENTS 0 17 19
FUEL 1 / FUEL 2 8 0 0 0 8 0
LOADING BLOCKS / NDT NO. 0 0 0 1 0 0
EMISSIONS / SITE / TAX DEPR. 0 0 0 0 0 0 0 0 0
MUST RUN / 1ST YR / LAST YR
SPIN RSV / 1ST YR / LAST YR
DISPATCH MODIFIER, $/MWH 0.00 0.00 0.00
TRAJECTORY FOR DISPATCH MODIF 0 0 0
CONSTRUCTION COST 1, $/KW 0.00 0.00 0.00
CONSTRUCTION COST 2, $/KW 0.00 0.00 0.00
TRAJECTORY / EXPEND. PATTERN 0 0 0 0 0 0
PERCENT CWIP IN RATE BASE 0.00 0.00 0.00
STARTING VALUE OF CWIP, $/KW 0.00 0.00 0.00
EQUITY AFUDC, $/KW 0.00 0.00 0.00
DEBT AFUDC, $/KW 0.00 0.00 0.00
DSM CUSTOMER COST / OPT / TJ 0.000 © 0.000 0 0.000 O
BK LIFE/CAP STRUCT/TAX DEPR 0 0 0 0 0 0 0 0 0
LEV.CARRYING CHARGE, PCT 0.00 0.00 0.00
EXPENDITURE PATTERN 0 0 0
REBOUND BENEFITS / OPT / TJ 0.000 0 0.000 0 0.000 0
BK LIFE/CAP STRUCT/TAX DEPR 0 0 0 0 0 0 0 0 0
LEV.CARRYING CHARGE, PCT 0.00 0.00 0.00
EXPENDITURE PATTERN 0 0 0
CUSTOMER BENEFITS / OPT / TJ 0.000 0 0.000 0 0.000 0
BK LIFE/CAP STRUCT/TAX DEPR 0 0 0 0 0 0 0 0 0
LEV.CARRYING CHARGE, PCT 0.00 0.00 0.00
EXPENDITURE PATTERN 0 0 0
TRANS/DISTR COSTS / OPT / TJ 0.000 O 0.000 © 0.000 0
BK LIFE/CAP STRUCT/TAX DEPR 0 0 0 0 0 0 0 0 0
LEV.CARRYING CHARGE, PCT 0.00 0.00 0.00
EXPENDITURE PATTERN 0 0 0
OTHER COSTS / OPT / TJ 0.000 0 0.000 0 0.000 O
BK LIFE/CAP STRUCT/TAX DEPR 0 0 0 0 0 0 0 0 0
LEV.CARRYING CHARGE, PCT 0.00 0.00 0.00
EXPENDITURE PATTERN 0 0 0
PERCENTAGE FOR 2ND FUEL
MINIMUM / TRAJ / SEG MULT 0.00 0 0 0.00 0 0 0.00 0 O
MAXIMUM / TRAJ / SEG MULT 100.00 0 0O 100.00 0 0 100.00 0 0
TARGET / TRAJ / SEG MULT 0.00 0 O 0.00 0 O 0.00 0 O
BID MULTIP/ TRAJ / SEG MULT 1.00 0 O 1.00 0 O 1.00 0 0
NDT REVENUES / TRAJ 0.00 0 0.00 O 0.00 0
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DATA SET
REF. NO.

10

10

10

YEARS
IN CYCLE

10

10

10

MAINTENANCE CYCLES

BASIS MAINTENANCE
FOR YEARS SPECIFICATION YEAR

1 - BASE YEAR=0 2 - TWO PERIODS 1
1 - BASE YEAR=0 2 - TWO PERIODS 1
2

3

4

5

6

7

8

9

10

1 - BASE YEAR=0 2 - TWO PERIODS 1
2

3

4

5

6

7

8

9

10

1 - BASE YEAR=0 2 - TWO PERIODS 1
2

3

4

5

6

7

8

9

10

1l - BASE YEAR=0 2 - TWO PERIODS 1
2

3

4

5

6

7

8

9

10
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***********************************************************************************************************************

MAINTENANCE CYCLES
------------------ . .FIRST PERIOD.. . .SECOND PERIOD..

DATA SET YEARS YEARS BASIS MAINTENANCE NO. OF START NO. OF START
REF. NO. INPUT IN CYCLE FOR YEARS SPECIFICATION YEAR WEEKS WEEK WEEKS WEEK

6 10 10 1 - BASE YEAR=0 2 - TWO PERIODS 1 2 13 2 41
2 6 13 2 42

3 2 12 2 38

4 2 11 2 37

5 2 11 2 41

6 2 14 2 42

7 2 12 2 40

8 2 10 5 37

9 2 12 2 39

10 2 13 2 41

7 10 10 1 - BASE YEAR=0 2 - TWO PERIODS 1 1 15 6 34
2 2 17 1 37

3 2 18 1 40

4 2 14 1 39

5 2 16 1 39

6 2 17 1 40

7 6 15 1 37

8 2 17 1 38

9 2 15 2 37

10 1 15 1 36

8 10 10 1 - BASE YEAR=0 2 - TWO PERIODS 1 1 16 7 38
2 2 15 0 0

3 1 17 0 0

4 2 19 0 0

5 12 6 0 0

6 1 20 0 0

7 1 20 0 0

8 1 20 0 0

9 1 17 0 0

10 1 16 7 38

9 10 10 1 - BASE YEAR=0 2 - TWO PERIODS 1 1 23 1 37
2 1 13 6 38

3 1 21 1 43

4 1 21 5 38

5 1 14 1 40

6 1 23 1 41

7 1 21 1 39

8 5 11 1 39

9 1 22 1 44

10 1 23 1 37

10 1 1 1l - BASE YEAR=0 0 - NO. WEEKS ONLY 1 1
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***********************************************************************************************************************

MAINTENANCE CYCLES
------------------ . .FIRST PERIOD.. . .SECOND PERIOD..

DATA SET YEARS YEARS BASIS MAINTENANCE NO. OF START NO. OF START
REF. NO. INPUT IN CYCLE FOR YEARS SPECIFICATION YEAR WEEKS WEEK WEEKS WEEK
11 4 1 0 - INSTALLATION 1 - START WEEKS 1 22 1
2 0 0
3 0 0
4 30 22
12 1 1 1 - BASE YEAR=0 0 - NO. WEEKS ONLY 1 2
13 1 1 1 - BASE YEAR=0 0 - NO. WEEKS ONLY 1 3
14 1 1 1 - BASE YEAR=0 2 - TWO PERIODS 1 17 1 9 44
15 10 10 1 - BASE YEAR=0 1 - START WEEKS 1 1 16
2 1 17
3 1 16
4 1 16
5 1 16
6 1 16
7 1 16
8 1 15
9 1 16
10 1 16
16 6 6 0 - INSTALLATION 1 - START WEEKS 1 22 1
2 0 0
3 0 0
4 0 0
5 0 0
6 29 23
17 6 6 0 - INSTALLATION 1 - START WEEKS 1 22 1
2 0 0
3 0 0
4 0 0
5 0 0
6 29 23
18 10 10 0 - INSTALLATION 1 - START WEEKS 1 22 1
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 0 0
8 0 0
9 0 0
10 0 0
19 1 1 0 - INSTALLATION 0 - NO. WEEKS ONLY 1 1
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MAINTENANCE CYCLES

------------------ . .FIRST PERIOD.. . .SECOND PERIOD..
DATA SET YEARS YEARS BASIS MAINTENANCE NO. OF START NO. OF START
REF. NO. INPUT IN CYCLE FOR YEARS SPECIFICATION YEAR WEEKS WEEK WEEKS WEEK
20 10 10 1 - BASE YEAR=0 2 - TWO PERIODS 1 1 16 7 38
2 2 15 0 0
3 1 17 0 0
4 2 19 0 0
5 12 6 0 0
6 1 20 0 0
7 1 20 0 0
8 1 20 0 0
9 1 17 0 0
10 1 16 7 38
21 10 10 1 - BASE YEAR=0 1 - START WEEKS 1 22 1
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 0 0
8 0 0
9 0 0
10 0 0
22 6 6 0 - INSTALLATION 1 - START WEEKS 1 22 1
2 0 0
3 0 0
4 0 0
5 0 0
6 29 23
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FUEL TYPES
DATA SET MASS HEAT CONTENT ..MASS UNITS AVAILABLE.. FUEL COST . TRAJECTORIES. .SEGMENT MULT.
REF. NO. NAME UNIT MBTU/MASS UNIT MAXTMUM MINIMUM $/MBTU MAX. MIN. COST MAX. MIN. COST
1 GAS DKT 1.03 -1.00 0.00 5.050000 0 0 33 0 0 0
2 OIL2 GAL 0.14 -1.00 0.00 16.150000 0 0 34 0 0 0
3 COAL TON 14.18 -1.00 0.00 1.410000 0 0 35 0 0 0
4 COAL TON 14.01 -1.00 0.00 1.630000 0 0 36 0 0 0
5 COAL TON 12.78 -1.00 0.00 1.370000 0 0 37 0 0 0
6 COAL TON 16.72 -1.00 0.00 2.030000 0 0 38 0 0 0
7 COAL TON 13.94 -1.00 0.00 1.260000 0 0 39 0 0 0
8 PURC NONE 0.01 -1.00 0.00 0.000000 0 0 0 0 0 0
9 COAL TON 16.72 -1.00 0.00 1.500000 0 0 40 0 0 0
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CAPACITY PLANNING ALTERNATIVES

------ PREREQUISITE PLANNING ALTERNATIVE------

BASIC -AVAILABLE- BASIC DEPENDENCY
DATA SET PLANT GENERIC FIRST LAST PLANT PLAN. MULTIPLIER RETIRE. LAG YEAR REQUIRED
REF. NO. NAME INSTALLED SITE YEAR YEAR TYPE RETIRED ALT. NO. FLAG OPTION MIN MAX OPTION
"1 comsust. Toms.75 350 o 2015 2030 o o ° o o o-m o -1 o
2 CC-140 340 0 2015 2030 0 0 1 1 0 1 - YES 0 -1 0
3 WIND 2012 380 0 2011 2012 0 0 0 0 0 0 - NO 0 -1 0
4 WIND 390 0 2013 2030 0 0 0 0 0 0 - NO 0 -1 0
5 GENERIC BASELOAD 360 0 2017 2030 0 0 0 0 0 0 - NO 0 -1 0
6 COMBUST. TURB.43 370 0 2015 2030 0 0 0 0 0 0 - NO 0 -1 0
7 PURCHASE POWER 310 0 2010 2014 1 0 0 0 0 0 - NO 0 -1 0
8 WIND ENERGY 420 0 2015 2015 0 0 0 0 0 0 - NO 0 -1 0
9 WIND ENERGY2 3 0 2020 2020 0 0 0 0 0 0 - NO 0 -1 0
10 DsSM 440 0 2015 2015 0 0 0 0 0 0 - NO 0 -1 0
11 BIG STONE UP 1 0 2015 2015 0 0 0 0 0 0 - NO 0 -1 0
12 CP-5 4 0 2015 2015 0 0 0 0 0 0 - NO 0 -1 0
13 CpP-10 5 0 2015 2015 0 0 0 0 0 0 - NO 0 -1 0
14 CP-20 6 0 2015 2015 0 0 0 0 0 0 - NO 0 -1 0
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TRAJECTORIES
DATA SET TRAJECTORY FIRST RATE OR FIRST RATE OR FIRST RATE OR FIRST RATE OR FIRST RATE OR
REF. NO. TYPE YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER
1 1 - RATE 2010 1.06 2011 3.34 2012 3.94 2013 1.66 2014 2.90
2015 1.57 2016 1.52 2017 1.52 2018 1.53 2019 1.49
2020 1.48 2021 1.49 2022 1.49 2023 1.50 2024 1.51
2025 1.47 2026 1.48 2027 1.47 2028 1.51 2029 1.51
2030 1.20
2 1 - RATE 2010 2.51 2011 3.81 2012 5.30 2013 1.95 2014 3.23
2015 1.75 2016 1.69 2017 1.69 2018 1.69 2019 1.62
2020 1.63 2021 1.62 2022 1.62 2023 1.62 2024 1.62
2025 1.62 2026 1.62 2027 1.62 2028 1.63 2029 1.62
2030 0.00
3 1 - RATE 2010 3.00
4 1 - RATE 2010 3.00
5 1 - RATE 2010 3.00
6 1 - RATE 2010 3.00
7 1 - RATE 2010 3.00
8 1 - RATE 2010 3.00
9 1 - RATE 2010 3.00
10 1 - RATE 2010 3.00 2011 3.00 2012 3.00 2013 12.53 2014 2.75
2015 3.00 2016 3.00
11 1 - RATE 2010 3.00
12 1 - RATE 2010 3.00
13 1 - RATE 2010 3.00
14 1 - RATE 2010 3.00
15 1 - RATE 2010 1.50
16 1 - RATE 2010 3.00
17 1 - RATE 2010 -0.21 2011 -0.25 2012 -0.21 2013 -0.25 2014 -0.21
2015 -0.25 2016 -0.25 2017 7.09 2018 -0.23 2019  -109.00
2020 3.00
18 1 - RATE 2010 1.49 2011 1.47 2012 1.45 2013 1.57 2014 1.55
2015 1.50
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i e e R R I L T T T I T T T T,
TRAJECTORIES
DATA SET TRAJECTORY FIRST RATE OR FIRST RATE OR FIRST RATE OR FIRST RATE OR FIRST RATE OR
REF. NO. TYPE YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER
19 1 - RATE 2010 -0.20 2011 -0.20 2012 -0.23 2013 -0.20 2014 -0.23
2015 -0.23 2016 -0.23 2017 -0.27 2018 -0.23 2019 -109.00
2020 3.00
20 1 - RATE 2010 3.00
21 1 - RATE 2010 3.00
22 1l - RATE 2010 3.00
23 1l - RATE 2010 3.00
24 1 - RATE 2010 3.00
25 1 - RATE 2010 3.00
26 1 - RATE 2010 3.00
27 1 - RATE 2010 -0.19 2011 -0.19 2012 -0.22 2013 -0.19 2014 -0.22
2015 -0.22 2016 -0.22 2017 -0.22 2018 -0.25 2019 -0.26
2020 -108.80 2021 4.00
28 1l - RATE 2010 3.00
29 1l - RATE 2010 4.99 2011 5.01 2012 5.00 2013 5.00 2014 4.99
2015 5.01 2016 5.00 2017 5.00 2018 4.99 2019 4.28
2020 5.00
30 1l - RATE 2010 3.00
31 1 - RATE 2010 3.00
32 1l - RATE 2010 5.00 2011 4.00
33 1 - RATE 2010 -0.79 2011 14.77 2012 2.61 2013 3.22 2014 3.78
2015 -0.32 2016 2.54 2017 3.10 2018 3.15 2019 3.78
2020 3.50
34 1l - RATE 2010 32.94 2011 7.64 2012 9.74 2013 7.06 2014 6.89
2015 7.00
35 1 - RATE 2010 7.80 2011 5.26 2012 2.50 2013 1.83 2014 3.59
2015 4.00
36 1 - RATE 2010 5.52 2011 4.65 2012 3.33 2013 1.08 2014 4.26
2015 3.75
37 1 - RATE 2010 0.00 2011 1.42 2012 3.50 2013 1.35 2014 2.00
2015 2.25
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TRAJECTORIES
DATA SET TRAJECTORY FIRST RATE OR FIRST RATE OR FIRST RATE OR FIRST RATE OR FIRST RATE OR
REF. NO. TYPE YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER
38 1 - RATE 2010 0.00 2011 7.39 2012 9.63 2013 7.11 2014 3.91
2015 4.50
39 1 - RATE 2010 4.76 2011 7.58 2012 2.11 2013 -0.69 2014 6.25
2015 4.00
40 1 - RATE 2010 4.00
41 1 - RATE 2010 0.00 2011 0.00 2012 4.55 2013 4.35 2014 0.00
2015 0.00
42 1 - RATE 2010 0.00
43 1 - RATE 2012 2.14 2013 0.23 2014 2.55 2015 3.00
44 1l - RATE 2010 3.01 2011 3.00 2012 22.37 2013 -13.31 2014 3.00
2015 2.99 2016 20.23 2017 -11.75 2018 2.99 2019 3.01
2020 18.29 2021 -10.30 2022 3.00 2023 3.00 2024 16.60
2025 -9.01 2026 2.99 2027 3.01 2028 15.08 2029 -7.81
2030 0.00
45 1 - RATE 2010 0.00
46 1l - RATE 2010 5.02 2011 4.98 2012 5.02 2013 5.00 2014 5.01
2015 5.00 2016 5.02 2017 4.99 2018 4.98 2019 5.02
2020 5.00
47 1 - RATE 2015 2.30
48 1l - RATE 2010 0.00
49 1 - RATE 2010 0.00
50 1 - RATE 2010 3.00 2011 3.00 2012 3.00 2013 3.00 2014 31.16
2015 3.00 2016 3.00
51 1l - RATE 2010 3.00 2011 3.00 2012 3.00 2013 3.00 2014 118.25
2015 3.00 2016 3.00
52 1l - RATE 2010 0.00 2011 0.00 2012 0.00 2013 0.00 2014 0.00
2015 0.00
53 1 - RATE 2010 0.00
54 1 - RATE 2010 0.00 2011 0.00 2012 0.00 2013 0.00 2014 -41.66
2015 71.43 2016 0.00 2017 0.00 2018 0.00 2019 -58.33
2020 140.00 2021 0.00
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TRAJECTORIES
DATA SET TRAJECTORY FIRST RATE OR FIRST RATE OR FIRST RATE OR FIRST RATE OR FIRST RATE OR

REF. NO. TYPE YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER YEAR MULTIPLIER

55 1 - RATE 2010 0.00 2011 0.00 2012 0.00 2013 0.00 2014 0.00
2015 0.00 2016 0.00 2017 0.00 2018 0.00 2019 -41.66
2020 71.43 2021 0.00 2022 0.00 2023 0.00 2024 -58.33
2025 0.00

56 1 - RATE 2015 0.79 2016 2.60 2017 2.96 2018 2.99 2019 3.40
2020 3.22 2021 3.23 2022 3.23 2023 3.23 2024 3.24
2025 3.24 2026 0.00

57 1l - RATE 2015 1.50

58 1 - RATE 2015 0.58 2016 2.55 2017 2.96 2018 2.99 2019 3.45
2020 3.24 2021 3.25 2022 3.25 2023 3.26 2024 3.26
2025 3.26 2026 3.27 2027 3.26 2028 3.27 2029 3.28
2030 3.28 2031 3.28 2032 3.29 2033 3.29 2034 3.29
2035 0.00
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LOADING BLOCKS

DATA SET NUMBER OF BLOCK CAPACITY HEAT RATE FORCED OUTAGE RATE
REF. NO. BLOCKS NUMBER MULTIPLIER MULTIPLIER MULTIPLIER

1 3 1 0.535714 1.258824 1.000000
2 0.321429 0.160824 0.000000

3 0.142857 1.917647 0.000000

2 5 1 0.238095 1.431855 1.000000
2 0.190476 0.782953 0.000000

3 0.190476 0.809126 0.000000

4 0.190476 0.868188 0.000000

5 0.190476 0.999828 0.000000

3 2 1 0.409134 1.000000 1.000000
2 0.590866 1.000000 0.000000

11 2 1 0.400000 1.000000 0.819621
2 0.600000 1.000000 0.300631

12 5 1 0.333333 1.347868 0.776597
2 0.133333 0.713520 0.082915

3 0.133333 0.776025 0.107925

4 0.133333 0.838604 0.126806

5 0.266667 0.900960 0.224415

13 5 1 0.232558 1.431834 1.000000
2 0.186047 0.783023 0.000000

3 0.186047 0.809159 0.000000

4 0.186047 0.868260 0.000000

5 0.209302 0.999882 0.000000

14 5 1 0.205479 1.206700 0.592785
2 0.205479 0.971768 0.095703

3 0.205479 0.935858 0.308534

4 0.171233 0.953940 0.247917

5 0.212329 0.926469 0.255951

15 5 1 0.455764 1.050437 0.702989
2 0.147453 0.988002 0.138903

3 0.134048 0.963709 0.310205

4 0.134048 0.949563 0.229531

5 0.128686 0.925493 0.295489

16 5 1 0.325048 1.193075 0.701186
2 0.152964 0.907012 0.102326

3 0.152964 0.907012 0.100637

4 0.172084 0.907012 0.238235

5 0.196941 0.907012 0.453448

17 2 1 0.398776 1.192582 1.000000
2 0.601224 0.872301 0.000000
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i A A R R R R L L T L E Ll L T T

LOADING BLOCKS

DATA SET NUMBER OF BLOCK CAPACITY HEAT RATE FORCED OUTAGE RATE
REF. NO. BLOCKS NUMBER MULTIPLIER MULTIPLIER MULTIPLIER
18 2 1 0.393258 1.135323 1.000000
2 0.606742 0.912339 0.000000
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EGEAS EDIT VERSION 9.02 DATA BASE CONTENTS REPORT PAGE 65

***********************************************************************************************************************

ALLOWANCE FOR FUNDS USED DURING CONSTRUCTION

DATA SET CALENDAR COMPOUNDING AFUDC
REF. NO. YEAR OPTION RATE
1 2010 1 - COMPOUND 10.50
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EGEAS EDIT VERSION 9.02 DATA BASE CONTENTS REPORT PAGE 66

***********************************************************************************************************************

CONSTRUCTION COST EXPENDITURE PATTERN

YEAR YEAR YEAR YEAR YEAR
DATA SET NUMBER BEFORE PERCENT BEFORE PERCENT BEFORE PERCENT BEFORE PERCENT BEFORE PERCENT
REF. NO. OF YEARS ON-LINE OF COST ON-LINE OF COST ON-LINE OF COST ON-LINE OF COST ON-LINE OF COST
31 4 1 13.70 2 35.10 3 34.80 4 16.50
37 3 1 69.00 2 27.00 3 4.00
38 1 1 100.00
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EGEAS EDIT VERSION 9.02 DATA BASE CONTENTS REPORT PAGE 67

***********************************************************************************************************************

RETURN ON RATE BASE

DATA SET REFERENCE NUMBER 1 (DEFAULT)

----- CAPITAL STRUCTURE----- RETURN COST OF DEBT ANNUAL CALCULATED
COMMON PREFERRED ALLOWED PREFERRED INTEREST INCOME PROPERTY RETURN ON
CALENDAR STOCK STOCK DEBT ON EQUITY STOCK RATE TAX RATE TAX RATE RATE BASE
YEAR PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT
2010 50.00 0.00 50.00 10.75 0.00 4.40 38.40 1.32 10.93
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******t****************************************************************************************************************

TAX DEPRECIATION TABLE

DATA SET TAX LIFE DEPRECIATION DEPRECIATION DEPRECIATION DEPRECIATION DEPRECIATION
REF. NO. YEARS YEAR PERCENT YEAR PERCENT YEAR PERCENT YEAR PERCENT YEAR PERCENT
20 21 1 3.75 2 7.22 3 6.68 4 6.18 5 5.71
6 5.28 7 4.89 8 4.52 9 4.46 10 4.46
11 4.46 12 4.46 13 4.46 14 4.46 15 4.46
16 4.46 17 4.46 18 4.46 19 4.46 20 4.46
21 2.22
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**************************************'k********************************************************************************

SUBPERIOD DEFINITION

NUMBER NUMBER

SEGMENT OF WEEKS OF HOURS
1 13 2184
2 13 2184
3 13 2184
4 13 2184
52 8736

NUMBER

SUBWEEK OF HOURS
1 60
2 60
3 48

SUBWEEK DEFINITION
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*****************************************'l'*****************'k***********************************************************

SEGMENT MULTIPLIER TABLES

DATA SET TYPE OF FIRST ceeccsecccttrerccccssccccccsccccs e SEGMENT MULTIPLIERS. .t ivevncecesssssnncccancnncnnennes
REF. NO. MULTIPLIERS YEAR SEG. 1 / 8 SEG. 2 / 9 SEG. 3 /10 SEG. 4 /11 SEG. 5 /12 SEG. 6 /13 SEG. 7

12 1 - CAPACITY 1.000000 1.000000 1.000000 1.000000
13 1 - CAPACITY 1.000000 1.000000 1.000000 1.000000
16 1 - CAPACITY 1.000000 1.000000 1.000000 1.000000
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***********************************************************************************************************************
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EGEAS REPORT VERSION 9.02 CONTROL REPORT PAGE 1

i R A R R L Y R T I
REPORT FILE OPTION 0 - STANDARD

REPORT OPTIONS

CONTROL 1l - GENERATE

MIRROR IMAGE 1 - GENERATE

ERROR 3 - ALL MESSAGES

REPORT SELECTION 1 - GENERATE

CREATION CREATION EGEAS

INPUT FILES NAME VERSION UPDATE RUN DATE TIME DESCRIPTION VERS.
EGEAS DATA BASE 2011 1 0 4/26/11 13:40:23 2011 IRP 900
EXPANSION PLAN 2011 1 0 1 4/26/11 13:40:25 2011 IRP 900
SUBPERIOD REPORT 2011 1 0 1 4/26/11 13:40:25 2011 IRP 900
UNIT REPORT 2011 1 0 1 4/26/11 13:40:25 2011 IRP 900
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EGEAS REPORT VERSION 9.02 MIRROR IMAGE REPORT PAGE 2
***********************************************************************************************************************
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
** COMMENT ** * Montana-Dakota Utilities Co. 1
* 2011 Integrated Resource Planning Study 2
* Base Case Run 3
* -- Data updated for the 2011 IRP 4
* 5
* CONTROL RECORD 6
* SbUnUcc 7
* 8
* CMES F 9
* TIRE I 10
* LRRL L DESCRIPTIVE INFORMATION 11
* + -+ - L e 12
CONTROL RECORD RCC 1131 0 2011 IRP 13
*%* COMMENT ** * 14
* --INPUT FILES--- 15
* NAME V U RUN 16
* e -t 17
FILE IDENTIFICATION RFF 2011 10 1 18
*% COMMENT ** * 19
* == PLAN SELECTION == 20
* PLANS C O CEM 21
* DR 1 LPM SNO --AREAS TO INCLUDE-- 22
* b= - + -+ EE R L L S 23
PLAN SELECTION RRA 1 1 101 320 24
*% COMMENT ** * 25
* == TIME PERIODS == 26
* --YEARS-- -SG- -SW- 27
* 1STLAST 1L 1L 28
* R Rl = 2 2 T T SR 29
TIME PERIOD RRB 2011 2030 113 1 3 30
*% COMMENT *% * 31
* == REPORT SELECTION == 32
b -PROD- MNT -STORAGE-- -FL -EM- -ECON INT- -COST- 33
* S S S UOBRRSU DOSPD -PJ- SU SSU GCEf TSTU CUT UCTCA 34
* Y U YAFNRLEEYN EPWRS C 1 L YN YIN E+m RYIN OFF NOOOS 35
hd S M SRLTDKLSST TRKDP E 1 L ST STT NRt NSET PCT. TNTVT 36
* = 4+ =ttt t ottt += +-+ 4= d-t-t+ittd ~d-t- 37
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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EGEAS REPORT VERSION 9.02 MIRROR IMAGE REPORT PAGE 3
Fkddekkdkdd ko kokhdkkdkkkk ke kd ok d ko ko ki kd kR ko ko ko ko ke ks i dr e de s gt et ok ek ok ot ok ok ok ok ok ok e e ok ok e ok ok ok ok o ok ke e ok e ok b
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
REPORT SELECTION RRC 12 1011101100 00000 O 00 000 001 00000.0000 00100 38
*%* COMMENT ** * 39
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4

***********************************************************************************************************************
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* %
*%*
* %
* %
* %k
* %
* %
* %
* %k
* %
* %k
* %k

DIAGNOSTIC SUMMARY

TERMINAL ERRORS
FATAL ERRORS
WARNING MESSAGES
DEFAULTS

OO0 oo

HIGHEST ERROR LEVEL FOUND IS NONE

REPORT PROGRAM INPUT SUCCEEDED

* %
* %
* %
* %
* %
* %
* %
* %
¥* %
* %
* %
* %
¥ %k
* %
* %k
* %
* %k
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EGEAS REPORT VERSION 9.02 SELECTED REPORTS PAGE 5
Tk dedd ke Rk ke ek ek ke Rk R Rk Rk kR R Rk R R ek R R R R Rk e et e e ek e etk kR R R Rk ko k ok kkkkkk kR K
RRA EXPANSION PLAN DIRECTORY = 1 - YES
FIRST EXPANSION PLAN = 1 CAPACITY OPTION = 0 - RATED
LAST EXPANSION PLAN = 1 FIXED O+M OPTION = 1 - SEPARATE ITEM IN PRODUCTION COST
COST SCALING OPTION = 3 - 0.001 M$
ENERGY SCALING OPTION = 2 - 0.010 GWH
MONTHLY OUTPUT OPTION = 0 - NO
RRB FIRST YEAR = 2011 FIRST SEGMENT = 1 FIRST SUBWEEK = 1
LAST YEAR = 2030 LAST SEGMENT = 13 LAST SUBWEEK = 3
RRC SYSTEM/DISPATCH OPTION = 1 - SYSTEM A, INDEPENDENT DISPATCH
EXPANSION PLAN SUMMARY = 2 - YES, WITH RESERVE CAPACITY
PRODUCTION COST REPORTS
SYSTEM = 1 - ANNUAL UNIT ORDER OPTION = 1 - CAPACITY FACTOR
SERVICE AREAS = 0 - NO LOADING BLOCK OPTION = 0 - UNIT
FUEL CLASSES = 1 - ANNUAL
UNITS = 1 - ANNUAL
DETAILED COSTS BY UNITS = 0 - NO
RELIABILITY REPORTS
RELIABILITY = 1 - ANNUAL
RESERVE = 1 - ANNUAL
COST ANALYSIS REPORTS
UNIT OUTLAYS = 0 - NO
CONSTRUCTION COST = 0 - NO
TOTAL COST = 1 - YES
INTEREST COVERAGE = 0 - NO
EARNING ASSETS = 0 - NO
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EGEAS REPORT VERSION 9.02 EXPANSION PLAN DIRECTORY PAGE 6
A A A A R R R I I I I T T T T e

PLAN 1
NEW UNITS ADDED
YEAR 1 2 3 4 5 6 7 8 9 10 11 12 13 14

2011 0. 0. 0. 0. 0. 0. 0. 0. O 0. 0 0. 0. 0.
2012 0. 0. 0. 0. 0. 0. 0. 0. O 0. 0 0. 0. oO.
2013 0. 0. 0. 0. 0. 0. 0. 0. 1 0 0 0. 0. 0.
2014 0. 0. 0. 0. 0. 0. 0. 0. 2 0 0 0. 0. 0.
2015 0 0. 1+ O 2 1 2+ 0. 0. O 0 0 0 0
2016 0 0. 0+ O 0 0 0+ 0. 0. O 0 0 0 0
2017 0 0. 0+ O 0 0 0+ 0 0. 0 0 0 0 0
2018 0 0. 0+ O 1 0 0+ 0 0. 0 0 0 0 0
2019 0 0. 0+ O 0 0 0+ 0 0. o0 0 0 0 0
2020 0 4 0+ 0 0 0 0+ 0 0. 0 0 0 0 0
2021 0 0 0+ 0 0 0 0+ 0 0. 0 0 0 0 0
2022 0 0 0+ 0 1 0 0+ 0 0. 0 0 0 0 0
2023 0 0 0+ 0 0 0 0+ 0 0. 0 0 0 0 0
2024 0 0 0+ 0 0 0 0+ 0 0. 0 0 0 0 0
2025 0 0 0+ 0 1 0 0+ 0 0. o0 0 0 0 0
2026 0 0 0+ 0 0 0 0+ 0 0. o0 0 0 0 0
2027 0 0 0+ 0 0 0 0+ O 0. 0 0 0 0 0
2028 0 0 0+ 0 1+ 0 0+ 0 0. 0 0 0 0 0
2029 0 0 0+ 0 0+ 0 0+ 0 0. 0 0 0 0 0
2030 0 0 0+ 0 0+ 0 0+ 0 0. 0 0 0 0 0
TOTAL COST, M$
--W/0 EXT 2004.901
--WITH EXT 3723.720
UNIT TYPES
1 PA 8 WIND ENERGY 25.000 MW 2 PA 9 WIND ENERGY2 25.000 MW 3 PA 11 BIG STONE UP 105.900 MW
4 PA 2 CC-140 140.000 MW 5 PA 6 COMBUST. TURB.43 43.000 MW 6 PA 1 COMBUST. TURB.75 88.000 MW
7 PA 10 DSM 12.500 Mw 8 PA 5 GENERIC BASELOAD 30.000 MW 9 PA 7 PURCHASE POWER 10.000 MW
10 PA 4 WIND 30.000 MW 11 PA 3 WIND 2012 30.000 MW 12 PA 12 CP-5 155.000 MW
13 PA 13 CP-10 155.000 MW 14 PA 14 CP-20 345.000 MW

NOTES: ALL COSTS ARE IN MILLIONS OF DOLLARS DISCOUNTED TO THE BEGINNING OF 2010.
W/0 EXT COST FOR STUDY PERIOD ONLY.
WITH EXT TOTAL COST FOR STUDY AND EXTENSION PERIODS.
+ MEANS CUMULATIVE NUMBER OF UNITS IS AT AN UPPER BOUND.
. MEANS LOWER AND UPPER BOUNDS ARE EQUAL.
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EGEAS REPORT VERSION 9.02 EXPANSION PLAN SUMMARY PAGE 7
i A A A R A L R I T I I T T I I T T
PLAN 1
NUMBER OF NEW UNITS ADDED

YEAR 1 2 3 4 5 6 7 8 9 10

2011 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 0.00 .
2012 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 0.00 .
2013 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 1.00 0.00
2014 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 2.00 0.00
2015 0.00 0.00 . 1.00 + 0.00 2.00 1.00 2.00 + 0.00 . 0.00 . 0.00
2016 0.00 0.00 . 0.00 + 0.00 0.00 0.00 0.00 + 0.00 . 0.00 . 0.00
2017 0.00 0.00 . 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 . 0.00
2018 0.00 0.00 . 0.00 + 0.00 1.00 0.00 0.00 + 0.00 0.00 . 0.00
2019 0.00 0.00 . 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 . 0.00
2020 0.00 4.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 . 0.00
2021 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 . 0.00
2022 0.00 0.00 0.00 + 0.00 1.00 0.00 0.00 + 0.00 0.00 . 0.00
2023 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 . 0.00
2024 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 . 0.00
2025 0.00 0.00 0.00 + 0.00 1.00 0.00 0.00 + 0.00 0.00 . 0.00
2026 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 . 0.00
2027 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 . 0.00
2028 0.00 0.00 0.00 + 0.00 1.00 + 0.00 0.00 + 0.00 0.00 . 0.00
2029 0.00 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 . 0.00
2030 0.00 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 . 0.00
TOTAL 0.00 4.00 1.00 0.00 6.00 1.00 2.00 0.00 3.00 0.00
NOTE: + MEANS CUMULATIVE NUMBER OF UNITS IS AT AN UPPER BOUND

. MEANS LOWER AND UPPER BOUNDS ARE EQUAL

UNIT TYPES

1 PA 8 WIND ENERGY 25.000 MW 2 PA 9 WIND ENERGY2 25.000 MW 3 PA 11 BIG STONE UP 105.900 MW

4 PA 2 CC-140 140.000 Mw 5 PA 6 COMBUST. TURB.43 43.000 MW 6 PA 1 COMBUST. TURB.75 88.000 MW

7 PA 10 DSM 12.500 MW 8 PA 5 GENERIC BASELOAD 30.000 Mw 9 PA 7 PURCHASE POWER 10.000 MW
10 PA 4 WIND 30.000 Mw
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EGEAS REPORT VERSION 9.02 EXPANSION PLAN SUMMARY PAGE 8
i A A A R A R L R I I T T T T
PLAN 1

NUMBER OF NEW UNITS ADDED
YEAR 11 12 13 14
2011 0.00 0.00 . 0.00 . 0.00 .
2012 0.00 0.00 . 0.00 . 0.00 .
2013 0.00 0.00 . 0.00 . 0.00 .
2014 0.00 0.00 . 0.00 . 0.00 .
2015 0.00 0.00 0.00 0.00
2016 0.00 0.00 0.00 0.00
2017 0.00 0.00 0.00 0.00
2018 0.00 0.00 0.00 0.00
2019 0.00 0.00 0.00 0.00
2020 0.00 0.00 0.00 0.00
2021 0.00 0.00 0.00 0.00
2022 0.00 0.00 0.00 0.00
2023 0.00 0.00 0.00 0.00
2024 0.00 0.00 0.00 0.00
2025 0.00 0.00 0.00 0.00
2026 0.00 0.00 0.00 0.00
2027 0.00 0.00 0.00 0.00
2028 0.00 0.00 0.00 0.00
2029 0.00 0.00 0.00 0.00
2030 0.00 0.00 0.00 0.00
TOTAL 0.00 0.00 0.00 0.00

NOTE: . MEANS LOWER AND UPPER BOUNDS ARE EQUAL

UNIT TYPES
11 PA 3 WIND 2012 30.000 MW 12 PA 12 CP-5 155.000 MW 13 PA 13 CP-10 155.000 MW
14 PA 14 CP-20 345.000 MW
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EGEAS REPORT VERSION 9.02 EXPANSION PLAN SUMMARY PAGE 9
************************************i**********************************************************************************
PLAN 1
NEW CAPACITY ADDED, MW

YEAR 1 2 3 4 5 6 7 8 9 10

2011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.000 0.000
2014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 20.000 0.000
2015 0.000 0.000 105.900 0.000 86.000 88.000 25.000 0.000 0.000 0.000
2016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2017 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2018 0.000 0.000 0.000 0.000 43.000 0.000 0.000 0.000 0.000 0.000
2019 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2020 0.000 100.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2021 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2022 0.000 0.000 0.000 0.000 43.000 0.000 0.000 0.000 0.000 0.000
2023 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2025 0.000 0.000 0.000 0.000 43.000 0.000 0.000 0.000 0.000 0.000
2026 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2027 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2028 0.000 0.000 0.000 0.000 43.000 0.000 0.000 0.000 0.000 0.000
2029 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL 0.000 100.000 105.900 0.000 258.000 88.000 25.000 0.000 30.000 0.000
NOTE: MEANS LOWER AND UPPER BOUNDS ARE EQUAL
UNIT TYPES

1 PA 8 WIND ENERGY 25.000 MW 2 PA 9 WIND ENERGY2 25.000 MW 3 PA 11 BIG STONE UP 105.900 MW

4 PA 2 CC-140 140.000 MW 5 PA 6 COMBUST. TURB.43 43.000 MW 6 PA 1 COMBUST. TURB.75 88.000 MW

7 PA 10 DSM 12.500 Mw 8 PA 5 GENERIC BASELOAD 30.000 MW 9 PA 7 PURCHASE POWER 10.000 MW
10 PA 4 WIND 30.000 Mw
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EGEAS REPORT  VERSION 9.02 EXPANSION PLAN SUMMARY PAGE 10
i e A R R R L L I I T I I T,
PLAN 1
NEW CAPACITY ADDED, MW
YEAR 11 12 13 14
2011 0.000 0.000 0.000 0.000
2012 0.000 0.000 0.000 0.000
2013 0.000 0.000 0.000 0.000
2014 0.000 0.000 0.000 0.000
2015 0.000 0.000 0.000 0.000
2016 0.000 0.000 0.000 0.000
2017 0.000 0.000 0.000 0.000
2018 0.000 0.000 0.000 0.000
2019 0.000 0.000 0.000 0.000
2020 0.000 0.000 0.000 0.000
2021 0.000 0.000 0.000 0.000
2022 0.000 0.000 0.000 0.000
2023 0.000 0.000 0.000 0.000
2024 0.000 0.000 0.000 0.000
2025 0.000 0.000 0.000 0.000
2026 0.000 0.000 0.000 0.000
2027 0.000 0.000 0.000 0.000
2028 0.000 0.000 0.000 0.000
2029 0.000 0.000 0.000 0.000
2030 0.000 0.000 0.000 0.000
TOTAL 0.000 0.000 0.000 0.000
UNIT TYPES
11 PA 3 WIND 2012 30.000 Mw 12 PA 12 CP-5 155.000 MWw 13 PA 13 CP-10 155.000 MW
14 PA 14 CP-20 345.000 Mw
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PLAN 1
PEAK ENERGY e++++..RATED CAPACITY, MW....... RESERVE RESERVE RELATIVE . .CAPITAL COSTS, M$ ..
YEAR LOAD,MW GWH INSTALLED RETIRED CHANGED TOTAL CAPACITY PERCENT RELIABILITY NEW UNITS CHANGES
BENCH 501.8 2578.25 715.3 550.4 9.69 1.0000
2011 505.8 2745.10 0.0 10.0 5.0 710.3 545.4 7.83 9.0048 0.000 0.000
2012 522.7 2849.70 110.0 105.0 0.0 715.3 550.4 5.30 8.8863 0.000 0.000
2013 543.3 3000.60 10.0 0.0 5.0 730.3 565.4 4.07 48.7688 0.000 0.000
2014 552.3 3059.00 20.0 10.0 5.0 745.3 580.4 5.09 47.4785 0.000 0.000
2015 568.3 3157.69 304.9 247.8 0.0 802.4 612.6 8.16 18.0945 283.260 0.000
2016 577.2 3212.89 0.0 0.0 0.0 802.4 612.6 6.41 26.6862 0.000 0.000
2017 586.0 3267.29 0.0 0.0 0.0 802.4 612.6 4.74 19.7079 0.000 0.000
2018 594.9 3322.59 43.0 0.0 0.0 845.4 646.0 8.97 29.0437 46.300 0.000
2019 604.0 3378.79 0.0 0.0 0.0 845.4 646.0 7.26 28.5831 0.000 0.000
2020 613.0 3433.59 100.0 0.0 0.0 945.4 646.0 5.61 20.1680 0.000 0.000
2021 622.1 3489.38 0.0 0.0 0.0 945.4 646.0 4.00 16.2785 0.000 0.000
2022 631.4 3545.98 43.0 0.0 0.0 988.4 679.4 7.92 29.9928 52.112 0.000
2023 640.8 3603.58 0.0 0.0 0.0 988.4 679.4 6.27 34.2351 0.000 0.000
2024 650.4 3661.98 0.0 0.0 0.0 988.4 679.4 4.64 24.6056 0.000 0.000
2025 660.2 3721.48 43.0 0.0 0.0 1031.4 712.8 8.28 20.3664 56.944 0.000
2026 669.9 3781.88 0.0 100.0 0.0 931.4 712.8 6.65 19.3086 0.000 0.000
2027 679.8 3843.28 0.0 0.0 0.0 931.4 712.8 5.04 14.3349 0.000 0.000
2028 689.8 3905.68 43.0 0.0 0.0 974 .4 746.2 8.48 19.1798 62.224 0.000
2029 700.2 3969.27 0.0 0.0 0.0 974 .4 746.2 6.81 18.7981 0.000 0.000
2030 710.8 4033.77 0.0 0.0 0.0 974.4 746.2 5.16 11.1822 0.000 0.000
cecsesene ceeeesse.COST SUMMARY...vcvveennccnnnns .
PRODUCTION CAPITAL CUMULATIVE PRESENT CUMULATIVE
YEAR COosT FIXED CHARGES ANNUAL ANNUAL WORTH PRES WORTH
2011 72.721 18.207 90.928 90.928 85.194 85.194
2012 82.430 18.207 100.637 191.565 88.346 173.540
2013 90.733 18.207 108.940 300.505 89.604 263.144
2014 99.157 18.207 117.364 417.869 90.446 353.590
2015 109.117 50.018 159.134 577.003 114.903 468.493
2016 112.184 50.018 162.202 739.205 109.733 578.226
2017 119.809 50.018 169.827 909.032 107.647 685.872
2018 128.988 55.361 184.349 1093.381 109.484 795.356
2019 134.999 55.361 190.359 1283.740 105.924 901.280
2020 151.153 55.361 206.514 1490.254 107.667 1008.947
2021 161.727 55.361 217.088 1707.342 106.044 1114.991
2022 171.124 61.374 232.498 1939.840 106.410 1221.401
2023 176.762 61.374 238.136 2177.977 102.118 1323.519
2024 188.890 61.374 250.264 2428.241 100.551 1424.070
2025 204.151 67.946 272.097 2700.338 102.430 1526.500
2026 214.475 67.946 282.421 2982.759 99.612 1626.112
2027 229.017 67.946 296.963 3279.722 98.137 1724.249
2028 245.820 65.222 311.042 3590.764 96.308 1820.557
2029 256.963 65.222 322.185 3912.949 93.468 1914.024
2030 275.550 58.784 334.334 4247.283 90.876 2004.900
EXT. 1484.668 234.152 1718.820 3723.720

NOTES - ANNUAL COSTS ARE IN MILLIONS OF CURRENT DOLLARS. PRESENT WORTH COSTS ARE SHOWN FOR THE EXTENSION PERIOD.
- PRESENT WORTH COSTS ARE IN MILLIONS OF DOLLARS DISCOUNTED TO THE BEGINNING OF 2010.

B-12
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PLAN 1
et eeeeiiieretetiieieeenneee s sENERGY, GWH. o vvuvreerennnnnnnn.s e, ...
CONTRACT CONTRACT ECONOMY
GENERATION DUMP CHARGING PURCHASE SALE INTERCH UNMET TOTAL

2011 2741.64 0.00 0.00 0.00 0.00 0.00 3.45  2745.10
2012 2845.88 0.00 0.00 0.00 0.00 0.00 3.82 2849.70
2013 3000.19 0.00 0.00 0.00 0.00 0.00 0.41  3000.60
2014 3058.50 0.00 0.00 0.00 0.00 0.00 0.49  3059.00
2015 3156.20 0.00 0.00 0.00 0.00 0.00 1.49 3157.69
2016 3211.84 0.00 0.00 0.00 0.00 0.00 1.05 3212.89
2017 3265.81 .  0.00 0.00 0.00 0.00 0.00 1.48  3267.29
2018 3321.49 0.00 0.00 0.00 0.00 0.00 1.10 3322.59
2019 3377.61 0.00 0.00 0.00 0.00 0.00 1.17  3378.79
2020 3432.05 0.00 0.00 0.00 0.00 0.00 1.53  3433.59
2021 3487.28 0.00 0.00 0.00 0.00 0.00 2.10 3489.38
2022 3544.88 0.00 0.00 0.00 0.00 0.00 1.11 3545.98
2023 3602.58 0.00 0.00 0.00 0.00 0.00 1.00 3603.58
2024 3660.53 0.00 0.00 0.00 0.00 0.00 1.45 3661.98
2025 3719.65 0.00 0.00 0.00 0.00 0.00 1.83  3721.48
2026 3780.06 0.00 0.00 0.00 0.00 0.00 1.82 3781.88
2027 3840.72 0.00 0.00 0.00 0.00 0.00 2.56 3843.28
2028 3903.63 0.00 0.00 0.00 0.00 0.00 2.05 3905.68
2029 3967.12 0.00 0.00 0.00 0.00 0.00 2.15  3969.27
2030 4030.29 0.00 0.00 0.00 0.00 0.00 3.48  4033.77
EXT. 4030.29 0.00 0.00 0.00 0.00 0.00 3.48  4033.77

NOTE - GENERATION INCLUDES CHARGING OF STORAGE UNITS (IF ANY).
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PLAN 1
B T I UM oo Y (D Y (- S
VARIABLE FIXED CONTRACT CONTRACT ECONOMY EMISSION ALLOWANCES UNMET
FUEL O+M O+M PURCHASE SALE INTERCH CoST CREDIT ENERGY TOTAL

2011 45.002 10.731 16.525 0.000 0.000 0.000 0.000 0.000 0.463 72.721
2012 50.283 12.713 18.906 0.000 0.000 0.000 0.000 0.000 0.527 82.430
2013 55.908 14.805 19.963 0.000 0.000 0.000 0.000 0.000 0.058 90.733
2014 59.607 18.522 20.956 0.000 0.000 0.000 0.000 0.000 0.072 99.157
2015 66.488 21.183 21.221 0.000 0.000 0.000 0.000 0.000 0.225 109.117
2016 68.876 21.325 21.820 0.000 0.000 0.000 0.000 0.000 0.163 112.184
2017 73.735 23.350 22.487 0.000 0.000 0.000 0.000 0.000 0.237 119.809
2018 79.581 25.291 23.934 0.000 0.000 0.000 0.000 0.000 0.182 128.988
2019 83.525 26.659 24.615 0.000 0.000 0.000 0.000 0.000 0.199  134.999
2020 82.670 42.200 26.016 0.000 0.000 0.000 0.000 0.000 0.268 151.153
2021 84.095 49.966 27.288 0.000 0.000 0.000 0.000 0.000 0.379  161.727
2022 90.370 51.597 28.951 0.000 0.000 0.000 0.000 0.000 0.205 171.124
2023 95.385 51.440 29.746 0.000 0.000 0.000 0.000 0.000 0.191 176.762
2024 103.209 54.830 30.565 0.000 0.000 0.000 0.000 0.000 0.285 188.890
2025 120.419 51.543 31.818 0.000 0.000 0.000 0.000 0.000 0.371  204.151
2026 134.705 47.221 32.169 0.000 0.000 0.000 0.000 0.000 0.380 214.475
2027 145.852 49.519 33.096 0.000 0.000 0.000 0.000 0.000 0.550 229.017
2028 157.689 52.467 35.210 0.000 0.000 0.000 0.000 0.000 0.454  245.820
2029 164.928 55.265 36.279 0.000 0.000 0.000 0.000 0.000 0.491  256.963
2030 178.396 59.059 37.278 0.000 0.000 0.000 0.000 0.000 0.816 275.550
EXT. 1055.084  244.470 181.095 0.000 0.000 0.000 0.000 0.000 4.018 1484.668

NOTES - ANNUAL COSTS ARE IN MILLIONS OF CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE IN MILLIONS OF DOLLARS DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1
«e++..TOTAL SYSTEM..... ..FUEL CLASS - COAL.. ..FUEL CLASS - PURC.. ..FUEL CLASS - GAS ..
YEAR ENERGY, GWH COST, M$ ENERGY, GWH COoST, M$ ENERGY, GWH COoST, M$ ENERGY, GWH COST, M$
2011 2741.64 72.258 2179.51 61.233 304.47 10.250 73.73 4.739
2012 2845.88 81.903 2242.99 65.992 334.88 13.861 84.07 5.974
2013 3000.19 90.676 2379.67 72.383 347.73 15.732 88.85 6.445
2014 3058.50 99.085 2358.96 74.998 395.91 19.223 119.71 8.707
2015 3156.20 108.892 2268.80 76.927 446.76 16.254 256.71 19.511
2016 3211.84 112.021 2410.46 84.267 423.96 15.834 193.49 15.675
2017 3265.81 119.572 2423.35 88.178 438.23 17.281 220.29 17.823
2018 3321.49 128.807 2394.56 90.748 460.32 18.970 282.67 22.962
2019 3377.61 134.799 2466.77 96.100 455.35 19.577 271.56 22.948
2020 3432.05 150.885 2323.14 93.763 639.70 30.649 285.28 24.773
2021 3487.28 161.349 2237.76 94.338 772.12 38.986 293.47 26.272
2022 3544.88 170.919 2260.15 99.327 781.81 40.158 318.99 29.629
2023 3602.58 176.571 2400.42 107.991 736.13 38.871 282.10 27.852
2024 3660.53 188.605 2366.45 111.438 765.71 41.554 344.44 33.698
2025 3719.65 203.781 2347.57 113.413 638.99 36.259 549.15 52.137
2026 3780.05 214.095 2532.68 126.842 496.54 29.856 566.90 55.366
2027 3840.72 228.467 2541.66 132.738 487.69 31.070 627.44 62.568
2028 3903.63 245.366 2486.12 135.129 504.32 33.570 729.26 74.513
2029 3967.12 256.472 2567.57 143.625 503.84 35.159 711.77 75.469
2030 4030.29 274.733 2484.26 143.542 519.45 38.198 842.65 90.708
EXT. 4030.29 1480.648 2484.26 773.891 337.70 135.851 1024.40 559.652
. .FUEL CLASS - HYDR.. . .FUEL CLASS - WIND..
YEAR ENERGY, GWH COST, M$ ENERGY, GWH COST, M$
2011 14.33 0.249 169.61 -4.212
2012 14.33 0.256 169.61 -4.180
2013 14.33 0.264 169.61 -4.147
2014 14.33 0.272 169.61 -4.114
2015 14.33 0.280 169.61 -4.080
2016 14.33 0.288 169.61 -4.044
2017 14.33 0.297 169.61 -4.007
2018 14.33 0.306 169.61 -4.179
2019 14.33 0.315 169.61 -4.141
2020 14.33 0.324 169.61 1.376
2021 14.33 0.334 169.61 1.418
2022 14.33 0.344 169.61 1.460
2023 14.33 0.354 169.61 1.504
2024 14.33 0.365 169.61 1.549
2025 14.33 0.376 169.61 1.596
2026 14.33 0.387 169.61 1.643
2027 14.33 0.399 169.61 1.693
2028 14.33 0.411 169.61 1.744
2029 14.33 0.423 169.61 1.796
2030 14.33 0.436 169.61 1.850
EXT. 14.33 2.146 169.61 9.108

NOTES - ANNUAL COSTS ARE IN MILLIONS OF CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE IN MILLIONS OF DOLLARS DISCOUNTED TO THE BEGINNING OF 2010.
- COSTS INCLUDE FUEL, VARIABLE O+M, AND FIXED O+M.
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PLAN 1 YEAR 2011 * CAPACITY FACTOR ORDER *

ALT RATED HEAT FUEL CAP. VAR. FIXED

INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2899. 455. -2444. -23.77
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -2021. 252. -1769. -26.47
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 264. 250. 515. 13.24
COYOTE MUST 106.800 11226. 1.320 82.56 770.25  11413. 2031. 2440. 15884. 20.62
BIG STONE MUST 107.800 10378. 2.030 72.87 686.27  14458. 1004. 2422, 17884. 26.06
MISO - Off peak 30.000 10500. 0.000 70.47 184.70 0. 4558. 0. 4558. 24.68
LEWIS & CLARK 52.300 12740. 1.370 65.08 297.35 5190. 802.  2561. 8554. 28.77
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 249. 0. 249. 17.35
HESKETT #2 MUST 74.600 13759. 1.720 56.10 365.62 8653. 2892. 3962. 15506. 42.41
MISO - On peak 30.000 10500. 0.000 27.11 71.04 0. 2437. 0. 2437. 34.30
HESKETT #1 29.200 15883. 1.520 23.53 60.02 1449. 381. 1575. 3405. 56.73
GLENDIVE CT #2 43.000 8704. 5.010 11.19 42.03 1833. 102. 249. 2184. 51.96
GLENDIVE CT #1 42.000 11961. 5.010 5.88 21.57 1293. 52. 142. 1487. 68.94
MILES CITY C.T. 30.000 13862. 5.010 3.84 10.07 699. 24. 324. 1048. 104.02
XCEL ENERGY PK 2 105.000 1. 0.000 1.07 9.83 0. 853. 1886. 2740. 278.74
GLENDIVE DISEL 2.000 11000. 21.470 0.34 0.06 14. 0. 6. 20. 336.37

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

THE BEGINNING OF 2010.
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PLAN 1 YEAR 2012 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2892. 469. -2423. -23.57
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -2017. 260. -1757. -26.30
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 268. 258. 526. 13.53
BIG STONE MUST 107.800 10413. 2.180 80.73 760.24 17258. 1145. 2494. 20898. 27.49
LEWIS & CLARK 52.300 12689. 1.389 80.21 366.48 6461. 1019. 2638. 10118. 27.61
MISO - Off peak 30.000 10500. 0.000 77.31 202.62 0. 5250. 0. 5250. 25.91
COYOTE MUST 106.800 11225. 1.420 74.32 693.45 11054. 1883. 2513. 15450. 22.28
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 256. 0. 256. 17.87
HESKETT #2 MUST 74.600 13716. 1.800 54.34 354.11 8742. 2885. 4081. 15708. 44.36
MISO - On peak 30.000 10500. 0.000 31.24 81.87 0. 2949. 0. 2949. 36.02
HESKETT #1 29.200 15885. 1.600 26.94 68.72 1746. 449. 1622. 3818. 55.56
GLENDIVE CT #2 43.000 8705. 5.750 12.74 47.84 2394. 119. 257. 2771. 57.91
GLENDIVE CT #1 42.000 11955. 5.750 6.75 24.76 1702. 62. 147. 1911. 77.15
MILES CITY C.T. 30.000 13854. 5.750 4.35 11.40 908. 28. 334. 1270. 111.42
WE ENERGIES 110.000 1. 0.000 1.20 11.49 0. 1307. 3828. 5135. 447.00
GLENDIVE DISEL 2.000 11000. 23.110 0.39 0.07 17. 0. 6. 23. 345.34

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2013 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2885. 483, -2402. -23.37
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -2012. 268. -1745. -26.12
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 272. 316. 588. 15.12
BIG STONE MUST 107.800 10404. 2.390 82.86 780.30  19403. 1211. 2569. 23183. 29.71
COYOTE MUST 106.800 11225. 1.450 82.58 770.50  12541. 2155.  2588. 17285. 22.43
LEWIS & CLARK 52.300 12688. 1.438 80.29 366.85 6693. 1050.  2717. 10461. 28.52
MISO - Off peak 30.000 10500. 0.000 79.80 209.15 0. 5691. 0. 5691. 27.21
HESKETT #2 MUST 74.600 13707. 1.860 60.09 391.63 9985, 3287.  4203. 17475. 44.62
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 264. 0. 264. 18.40
MISO - On peak 30.000 10500. 0.000 31.71 83.11 0. 3143. 0. 3143. 37.82
HESKETT #1 29.200 15885. 1.640 27.60 70.40 1834. 474. 1671. 3979. 56.52
GLENDIVE CT #2 43.000 8694. 5.900 13.27 49.85 2557. 128. 265. 2950. 59.17
GLENDIVE CT #1 42.000 11934. 5.900 7.14 26.20 1845. 67. 151. 2063. 78.74
MILES CITY C.T. 30.000 13851. 5.900 4.88 12.78 1044. 33, 344, 1421. 111.17
WE ENERGIES 115.000 1. 0.000 1.63 16.39 0. 1905. 4002. 5907. 360.35
PURCHASE POWER 2013 10.000 1. 0.000 0.21 0.18 0. 22. 380. 402. 2225.16
GLENDIVE DISEL 2.000 11000. 25.360 0.11 0.02 5. 0. 6. 11. 596.99

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

THE BEGINNING OF 2010.
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PLAN 1 YEAR 2014

ALT

INST
UNIT NAME YEAR LODNG
DIAMOND WILLOW NDT
CEDAR HILLS NDT
MISO - Off peak
GLEN ULLIN ORMAT MUST
BIG STONE MUST
LEWIS & CLARK
COYOTE MUST
HESKETT #2 MUST
WAPA PUR-FT PECK MUST
HESKETT #1

MISO - On peak
GLENDIVE CT #2
GLENDIVE CT #1
MILES CITY C.T.

WE ENERGIES
PURCHASE POWER 2014
PURCHASE POWER 2014

GLENDIVE DISEL

RATED
CAPACITY

5.300
107.800

52.300
106.800
74.600
2.800
29.200

30.000
43.000
42.000
30.000
120.000

10.000
10.000
2.000

HEAT
RATE
BTU/KWH

1.
1.
11000.

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

* CAPACITY FACTOR ORDER *

FUEL CAP.

COSsT FACTOR GENERATION

$/MBTU % GWH
0.000 39.22 102.79
0.000 39.22 66.81
0.000 85.58 224.29
0.000 84.01 38.90
2.560 82.64 778.24
1.457 80.76 368.98
1.440 75.98 708.86
1.880 59.28 386.33
0.000 58.58 14.33
1.670 45.69 116.54
0.000 40.55 106.27
6.090 17.56 65.97
6.090 9.77 35.85
6.090 6.82 17.87
0.000 2.48 25.98
0.000 0.31 0.27
0.000 0.23 0.20
27.150 0.14 0.02

THE BEGINNING OF 2010.

0.
0.
20682.

6819.
11458.
9963.
0.
3083.

0.
3490.
2602.
1503.

0.

0.
0.
7.

1244.

1088.
2042.
3648.
272.
808.

4220.
174.
95.
47.
3027.

34.
25.
0.

392,
392.
6.

PRODUCTION COST

K$

-2381.
-1733.

4220.
3937.
2852.
1904.
7203.

425.
417.
13.

$/MWH

-23.16
-25.93

28.57
14.15
31.57

29.02
22.81
46.44
18.95
48.16

39.71
59.68
79.57

106.56
277.24

1563.83
2053.57
561.22



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:56:14

EGEAS REPORT VERSION 9.02 PRODUCTION COST - ANNUAL BY UNITS REPORT PAGE 19
e A A R T S I I I I T T T T e
PLAN 1 YEAR 2015 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2872. 512. -2360. -22.96
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -2004. 284. -1720. -25.74
MISO - Off peak 30.000 10500. 0.000 97.67 255.97 0. 7679. 0. 7679. 30.00
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 281. 282. 563. 14.47
COYOTE MUST 106.800 11225. 1.530 82.58 770.50 13233. 2287. 2746. 18266. 23.71
LEWIS & CLARK 52.300 12684. 1.487 80.55 368.03 6939. 1118. 2883. 10940. 29.73
HESKETT #2 MUST 74.600 13651. 1.960 64.47 420.14 11241. 4077. 4459. 19777. 47.07
BIG STONE UP 2015 MUST 105.900 10542. 2.660 63.23 584.96 16403. 2040. 3410. 21853. 37.36
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 280. 0. 280. 19.52
MISO - On peak 30.000 10500. 0.000 57.32 150.24 0. 6263. 0. 6263. 41.69
HESKETT #1 29.200 15811. 1.730 49.07 125.18 3424. 894. 1773. 6091. 48.66
GLENDIVE CT #2 43.000 8628. 6.320 29.05 109.12 5950. 297. 281. 6528. 59.82
COMBUST. TURB.43 2015 43.000 9101. 6.320 16.12 60.56 3483. 140. 789. 4412. 72.86
COMBUST. TURB.43 2015 43.000 9132. 6.320 9.82 36.90 2130. 86. 789. 3004. 81.40
COMBUST. TURB.75 2015 88.000 11396. 6.320 5.44 41.79 3010. 97. 1232. 4339. 103.83
GLENDIVE CT #1 42.000 12017. 6.320 1.53 5.62 427. 15. 160. 602. 107.18
MILES CITY C.T. 30.000 13910. 6.320 1.02 2.68 236. 7. 364. 608. 226.55
DSM 2015 D 12.500 1. 0.000 0.89 0.97 0. 290. 626. 916. 946.24
DSM 2015 D 12.500 1. 0.000 0.63 0.69 0. 207. 626. 833. 1205.54
GLENDIVE DISEL 2.000 11000. 29.020 0.21 0.04 12. 0. 6. 18. 499.01

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2016 * CAPACITY FACTOR ORDER *

ALT RATED HEAT FUEL CAP. VAR. FIXED

INST CAPACITY RATE COSsT FACTOR GENERATION FUEL O+M O+M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2865. 528. -2337. -22.74
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -1999. 292. -1707. -25.54
MISO - Off peak 30.000 10500. 0.000 97.64 255.89 0. 8060. 0. 8060. 31.50
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 285. 290. 575. 14.79
COYOTE MUST 106.800 11225. 1.591 82.58 770.50 13763. 2355. 2828. 18946. 24.59
BIG STONE UP 2015 MUST 105.900 10542. 2.780 81.17 750.96 22006. 2698. 3512. 28216. 37.57
LEWIS & CLARK 52.300 12684. 1.520 80.52 367.90 7093. 1151. 2969. 11214. 30.48
HESKETT #2 MUST 74.600 13678. 2.033 62.26 405.77 11286. 4055. 4593. 19934. 49.13
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 288. 0. 288. 20.11
MISO - On peak 30.000 10500. 0.000 48.85 128.04 0. 5605. 0. 5605. 43.78
HESKETT #1 29.200 15821. 1.799 45.21 115.33 3283. 848. 1826. 5957. 51.65
GLENDIVE CT #2 43.000 8660. 6.300 22.50 84.50 4610. 237. 289. 5136. 60.78
COMBUST. TURB.43 2015 43.000 9121. 6.300 12.06 45.31 2604. 108. 812. 3524. 77.78
COMBUST. TURB.43 2015 43.000 9148. 6.300 7.49 28.13 1621. 67. 812. 2501. 88.90
COMBUST. TURB.75 2015 88.000 11418. 6.300 3.84 29.54 2125. 71. 1269. 3465. 117.28
GLENDIVE CT #1 42.000 12031. 6.300 1.13 4.14 314. 12. 165. 490. 118.46
MILES CITY C.T. 30.000 13901. 6.300 0.70 1.83 160. 5. 375. 541. 295.74
DSM 2015 D 12.500 1. 0.000 0.61 0.66 0. 199. 626. 824. 1245.32
DSM 2015 D 12.500 1. 0.000 0.44 0.48 0. 144. 626. 769. 1607.40
GLENDIVE DISEL 2.000 11000. 31.051 0.19 0.03 11. 0. 7. 18. 542.69

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2017 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2858. 543, -2314. -22.51
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -1994. 301. -1693. -25.34
MISO - Off peak 30.000 10500. 0.000 98.89 259.18 0. 8574. 0. 8574. 33.08
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 289. 349. 638. 16.41
BIG STONE UP 2015 MUST 105.900 10542. 2.905 82.86 766.55 23474. 2837. 3617. 29928. 39.04
COYOTE MUST 106.800 11225. 1.655 82.58 770.50  14313. 2426. 2913. 19652. 25.51
LEWIS & CLARK 52.300 12681. 1.554 74.17 338.87 6679. 1092. 3059. 10829. 31.96
HESKETT #2 MUST 74.600 13656. 2.110 64.19 418.36 12053. 4307. 4731. 21090. 50.41
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 297. 0. 297. 20.71
MISO - On peak 30.000 10500. 0.000 52.92 138.68 0. 6375. 0. 6375. 45.97
HESKETT #1 29.200 15818. 1.871 50.60 129.07 3820. 978.  1881. 6679. 51.75
GLENDIVE CT #2 43.000 8652. 6.460 24.85 93.34 5217. 270. 298. 5785. 61.97
COMBUST. TURB.43 2015 43.000 9106. 6.460 13.59 51.06 3003. 126. 837. 3966. 77.67
COMBUST. TURB.43 2015 43.000 9130. 6.460 8.70 32.69 1928. 80. 837. 2845, 87.03
COMBUST. TURB.75 2015 88.000 11377. 6.460 4.64 35.70 2624. 88.  1307. 4019. 112.58
GLENDIVE CT #1 42.000 12018. 6.460 1.40 5.12 398. 15. 170. 583. 113.69
MILES CITY C.T. 30.000 13890. 6.460 0.89 2.33 209. 7. 387. 603.  258.47
DSM 2015 D 12.500 1. 0.000 0.78 0.85 0. 255. 626. 881. 1035.11
DSM 2015 D 12.500 1. 0.000 0.57 0.63 0. 188. 626. 813. 1299.88
GLENDIVE DISEL 2.000 11000. 33.225 0.26 0.05 16. 0. 7. 23. 521.37

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2018 * CAPACITY FACTOR ORDER *

ALT RATED HEAT FUEL CAP. VAR. FIXED

INST CAPACITY  RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -3060. 560. -2500. -24.32
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -1989. 310. -1679. -25.13
MISO - Off peak 30.000 10500. 0.000 99.21 260.00 0. 9030. 0. 9030. 34.73
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 294. 308. 602. 15.47
BIG STONE UP 2015 MUST 105.900 10542. 3.035 83.57 773.18 24742. 2947. 3726. 31415. 40.63
LEWIS & CLARK 52.300 12680. 1.589 80.82 369.25 7441. 1226. 3150. 11817. 32.00
COYOTE MUST 106.800 11225. 1.721 75.98 708.86 13695. 2299. 3001. 18994. 26.80
HESKETT #2 MUST 74.600 13626. 2.189 62.70 408.64 12188. 4333. 4872. 21393. 52.35
MISO - On peak 30.000 10500. 0.000 61.15 160.25 0. 7735. 0. 7735. 48.27
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 306. 0. 306. 21.33
HESKETT #1 29.200 15810. 1.946 52.78 134.63 4142. 1051. 1937. 7130. 52.96
GLENDIVE CT #2 43.000 8638. 6.660 30.48 114.49 6586. 341. 307. 7234. 63.19
COMBUST. TURB.43 2015 43.000 9087. 6.660 17.04 64.01 3874. 162. 862. 4898. 76.51
COMBUST. TURB.43 2015 43.000 9115. 6.660 11.44 42.98 2609. 109. 862. 3579. 83.29
COMBUST. TURB.43 2018 43.000 9140. 6.660 7.07 26.56 1617. 67. 862. 2546. 95.85
COMBUST. TURB.75 2015 88.000 11394. 6.660 3.71 28.52 2164. 72. 1347. 3583. 125.63
GLENDIVE CT #1 42.000 12026. 6.660 1.15 4.23 339. 13. 175. 527. 124.44
MILES CITY C.T. 30.000 13895. 6.660 0.71 1.85 171. 6. 398. 575. 310.49
DsSM 2015 D 12.500 1. 0.000 0.62 0.68 0. 204. 626. 829. 1220.59
DsSM 2015 D 12.500 1. 0.000 0.45 0.49 0. 148. 626. 774. 1566.93
GLENDIVE DISEL 2.000 11000. 35.551 0.20 0.03 13. 0. 7. 21. 598.82

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

THE BEGINNING OF 2010.
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PLAN 1 YEAR 2019 * CAPACITY FACTOR ORDER *

ALT RATED HEAT FUEL CAP. VAR. FIXED

INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -3053. 577. -2476. -24.09
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -1984. 320. -1665. -24.92
MISO - Off peak 30.000 10500. 0.000 99.01 259.48 0. 9461. 0. 9461. 36.46
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 298. 317. 615. 15.82
BIG STONE UP 2015 MUST 105.900 10542. 3.172 83.37 771.27  25791. 3028. 3838. 32657. 42.34
COYOTE MUST 106.800 11225. 1.790 82.58 770.50  15481. 2574. 3091. 21145. 27.44
LEWIS & CLARK 52.300 12680. 1.625 79.15 361.62 7451. 1236. 3245. 11932. 33.00
HESKETT #2 MUST 74.600 13633. 2.271 66.27 431.85 13370. 4716. 5019. 23105. 53.50
MISO - On peak 30.000 10500. 0.000 59.44 155.79 0. 7895. 0. 7895. 50.68
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 315. 0. 315. 21.97
HESKETT #1 29.200 15810. 2.024 51.56 131.52 4208. 1057. 1995. 7261. 55.20
GLENDIVE CT #2 43.000 8636. 6.870 29.22 109.78 6513. 337. 316. 7166. 65.27
COMBUST. TURB.43 2015 43.000 9088. 6.870 16.41 61.66 3849. 161. 888. 4898. 79.44
COMBUST. TURB.43 2015 43.000 9112. 6.870 10.83 40.67 2546. 106. 888. 3539. 87.03
COMBUST. TURB.43 2018 43.000 9138. 6.870 6.85 25.73 1615. 67. 888. 2570. 99.88
COMBUST. TURB.75 2015 88.000 11387. 6.870 3.61 27.77 2172. 72. 1387. 3632. 130.79
GLENDIVE CT #1 42.000 12017. 6.870 1.11 4.08 336. 12. 180. 529. 129.86
MILES CITY C.T. 30.000 13883. 6.870 0.70 1.84 175. 6. 410. 591. 321.71
DSM 2015 D 12.500 1. 0.000 0.62 0.68 0. 204. 626. 830. 1218.03
DSM 2015 D 12.500 1. 0.000 0.46 0.50 0. 150. 626. 776. 1547.44
GLENDIVE DISEL 2.000 11000. 38.039 0.22 0.04 16. 0. 7. 23. 615.19

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

THE BEGINNING OF 2010.
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RATED
CAPACITY
MW

HEAT
RATE
BTU/KWH

EGEAS REPORT VERSION 9.02
PLAN 1 YEAR 2020

ALT

INST
UNIT NAME YEAR LODNG
DIAMOND WILLOW NDT
CEDAR HILLS NDT
WIND ENERGY2 2020 NDT
WIND ENERGY2 2020 NDT
WIND ENERGY2 2020 NDT
WIND ENERGY2 2020 NDT
MISO - Off peak
GLEN ULLIN ORMAT MUST
COYOTE MUST
LEWIS & CLARK
BIG STONE UP 2015 MUST
HESKETT #2 MUST
WAPA PUR-FT PECK MUST
MISO - On peak
HESKETT #1
GLENDIVE CT #2
COMBUST. TURB.43 2015
COMBUST. TURB.43 2015
COMBUST. TURB.43 2018
COMBUST. TURB.75 2015
GLENDIVE CT #1
MILES CITY C.T.
DSM 2015 D
DSM 2015 D

GLENDIVE DISEL

NOTES -

105.900
74.600
2.800
30.000
29.200

43.000
43.000
43.000
43.000
88.000

42.000
30.000
12.500
12.500

2.000

11000.

ANNUAL COSTS ARE IN CURRENT DOLLARS.

- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

2011 IRP

PRODUCTION COST -

* CAPACITY FACTOR ORDER *

FUEL
CoST
$/MBTU

7.130

7.130
7.130
7.130

7.130
7.130
0.000
0.000
40.702

CAP.
FACTOR
%

1.38
0.84
0.82
0.60
0.26

GENERATION
GWH

50.39
253.67
38.90
770.47
374.16

641.77
411.99

14.33
144.04
124.74

106.84
65.14
44 .48
28.91
32.59

5.06
2.21
0.89
0.65
0.05

THE BEGINNING OF 2010.
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PRODUCTION COST

K$ $/MWH
869. 8.45
508. 7.60

2745. 54.47
2745. 54.47
2745. 54.47
2745. 54.47
9713. 38.29
629. 16.18
21934. 28.47
12546 33.53
28974 45.15
23068 55.99
324 22.63
7613. 52.85
7241. 58.05
7226. 67.63
5298. 81.33
3917. 88.06
2872. 99.33
4150. 127.34

634. 125.34
648. 293.57
893. 1001.02
822. 1256.31

28. 614.64



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:56:14

EGEAS REPORT VERSION 9.02 PRODUCTION COST - ANNUAL BY UNITS REPORT PAGE 25
***********************************************************************************************************************
PLAN 1 YEAR 2021 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CaP. VAR.  FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 283. 612. 895. 8.70
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 184. 339. 523, 7.83
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454, 300. 4754, 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454, 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0.  4454. 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454, 300. 4754. 54.44
MISO - Off peak 30.000 10500. 0.000 93.53 245.13 0. 9855, 0. 9855. 40.20
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 307. 387. 694. 17.83
COYOTE MUST 106.800 11228. 1.936 82.36 768.40 16703. 2723. 3279. 22704. 29.55
LEWIS & CLARK 52.300 12691. 1.699 72.50 331.24 7142.  1201. 3442. 11786. 35.58
BIG STONE UP 2015 MUST 105.900 10542. 3.464 67.08 620.55 22661. 2585. 4071.  29317. 47.24
HESKETT #2 MUST 74.600 13683. 2.444 61.54 401.08 13416. 4647. 5324. 23387. 58.31
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 334. 0. 334. 23.31
MISO - On peak 30.000 10500. 0.000 52.20 136.81 0. 7592. 0. 7592. 55.49
HESKETT #1 29.200 15821. 2.189 45.67 116.49 4034. 993.  2117. 7144. 61.33
GLENDIVE CT #2 43.000 8600. 7.380 27.74 104.19 6613. 339. 335. 7287. 69.94
COMBUST. TURB.43 2015 43.000 9046. 7.380 17.50 65.75 4389. 182. 942. 5513. 83.85
COMBUST. TURB.43 2015 43.000 9073. 7.380 12.34 46.35 3104. 128. 942. 4174. 90.04
COMBUST. TURB.43 2018 43.000 9100. 7.380 8.30 31.16 2093. 86. 942. 3121.  100.14
COMBUST. TURB.75 2015 88.000 11278. 7.380 4.81 36.96 3076. 102.  1471. 4650. 125.80
GLENDIVE CT #1 42.000 11961. 7.380 1.66 6.09 538. 20. 191. 749.  122.91
MILES CITY C.T. 30.000 13845. 7.380 1.11 2.90 297. 9. 435, 741.  255.37
DSM 2015 D 12.500 1. 0.000 1.01 1.10 0. 330. 626. 956. 868.27
DSM 2015 D 12.500 1. 0.000 0.75 0.82 0. 247. 626. 873. 1059.19
GLENDIVE DISEL 2.000 11000. 43.551  0.37 0.06 31. 0. 8. 39. 603.78

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2022 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+ M O + M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 292. 630. 922. 8.97
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 189. 349. 539. 8.06
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454. 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454. 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454. 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454. 300. 4754. 54.44
MISO - Off peak 30.000 10500. 0.000 94.25 247.01 0. 10427. 0. 10427. 42.21
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 312. 347. 658. 16.93
LEWIS & CLARK 52.300 12691. 1.737 79.12 361.47 7969. 1350. 3546. 12865. 35.59
BIG STONE UP 2015 MUST 105.900 10542. 3.620 77.31 715.18 27292. 3068. 4193. 34554. 48.31
COYOTE MUST 106.800 11228. 2.013 74.13 691.66 15636. 2525. 3377. 21538. 31.14
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 344. 0. 344. 24.01
HESKETT #2 MUST 74.600 13668. 2.536 57.52 374.86 12994. 4473. 5484. 22952. 61.23
MISO - On peak 30.000 10500. 0.000 55.50 145.45 0. 8475. 0. 8475. 58.27
HESKETT #1 29.200 15817. 2.277 45.85 116.97 4212. 1027. 2180. 7420. 63.43
GLENDIVE CT #2 43.000 8595. 7.638 29.90 112.34 7375. 376. 345. 8096. 72.07
COMBUST. TURB.43 2015 43.000 9042. 7.638 19.00 71.38 4929. 204. 970. 6103. 85.50
COMBUST. TURB.43 2015 43.000 9072. 7.638 13.44 50.47 3497. 144. 970. 4611. 91.36
COMBUST. TURB.43 2018 43.000 9101. 7.638 9.01 33.85 2353. 97. 970. 3419. 101.02
COMBUST. TURB.43 2022 43.000 9129. 7.638 5.77 21.66 1510. 62. 970. 2542. 117.36
COMBUST. TURB.75 2015 88.000 11356. 7.638 3.11 23.93 2076. 68. 1516. 3659. 152.92
GLENDIVE CT #1 42.000 11994. 7.638 1.00 3.67 336. 12. 197. 545. 148.66
MILES CITY C.T. 30.000 13865. 7.638 0.63 1.66 176. 6. 448. 629. 379.45
DSM 2015 D 12.500 1. 0.000 0.58 0.63 0. 190. 626. 815. 1289.28
DsSM 2015 D 12.500 1. 0.000 0.42 0.46 0. 139. 626. 765. 1647.86
GLENDIVE DISEL 2.000 11000. 46.600 0.17 0.03 15. 0. 8. 23. 778.96

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2023 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CaP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 300. 649. 949, 9.23
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 195. 360. 555. 8.30
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454. 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454. 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0.  4454. 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0.  4454. 300. 4754. 54.44
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 316. 357. 674. 17.32
COYOTE MUST 106.800 11228. 2.094 82.38 768.65  18071. 2890. 3479.  24439. 31.80
BIG STONE UP 2015 MUST 105.900 10542. 3.783 81.64 755.31  30120. 3337.  4319. 37777. 50.02
MISO - Off peak 30.000 10500. 0.000 81.22 212.87 0. 9436. 0. 9436. 44.33
LEWIS & CLARK 52.300 12692. 1.776 78.89 360.43 8126. 1387. 3652. 13164. 36.52
HESKETT #2 MUST 74.600 13650. 2.631 64.40 419.68  15073. 5159. 5649. 25880. 61.67
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 354. 0. 354, 24.73
MISO - On peak 30.000 10500. 0.000 51.14 134.02 0. 8200. 0. 8200. 61.18
HESKETT #1 29.200 15832. 2.368 37.78 96.37 3612. 872. 2246. 6730. 69.83
GLENDIVE CT #2 43.000 8603. 7.905 27.15 101.97 6935. 352. 356. 7642. 74.95
COMBUST. TURB.43 2015 43.000 9052. 7.905 16.69 62.71 4487. 184. 999. 5670. 90.42
COMBUST. TURB.43 2015 43.000 9079. 7.905 11.65 43.78 3142. 129. 999. 4269. 97.52
COMBUST. TURB.43 2018 43.000 9104. 7.905 7.77 29.20 2101. 86. 999. 3186. 109.12
COMBUST. TURB.43 2022 43.000 9128. 7.905 4.97 18.69 1348. 55. 999. 2402. 128.56
COMBUST. TURB.75 2015 88.000 11343. 7.905 2.72 20.89 1873. 61. 1561. 3495. 167.34
GLENDIVE CT #1 42.000 11989. 7.905 0.90 3.30 312. 11. 203. 527. 159.77
MILES CITY C.T. 30.000 13873. 7.905 0.59 1.54 169. 5. 462. 636. 412.12
DSM 2015 D 12.500 1. 0.000 0.52 0.56 0. 169. 626. 795. 1410.02
DSM 2015 D 12.500 1. 0.000 0.38 0.42 0. 125. 626. 750. 1805.85
GLENDIVE DISEL 2.000 11000. 49.862 0.15 0.03 15. 0. 8. 23, 856.58

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2024 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY  RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 309. 668. 978. 9.51
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 201. 370. 571. 8.55
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454. 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454, 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454, 300. 4754. 54.44
WIND ENERGY2 2020 NDT 25.000 0. 0.000 39.99 87.34 0. 4454, 300. 4754. 54.44
MISO - Off peak 30.000 10500. 0.000 85.65 224.47 0. 10447. 0. 10447. 46.54
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 321. 368. 689. 17.71
BIG STONE UP 2015 MUST 105.900 10542. 3.953 81.41 753.12  31384. 3428.  4449. 39261. 52.13
LEWIS & CLARK 52.300 12688. 1.816 79.68 364.06 8389. 1443. 3762. 13594. 37.34
COYOTE MUST 106.800 11227. 2.178 75.87 707.91  17307. 2741. 3583.  23631. 33.38
HESKETT #2 MUST 74.600 13624. 2.730 66.81 435.41 16194. 5512. 5818. 27524. 63.21
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 365. 0. 365. 25.47
MISO - On peak 30.000 10500. 0.000 57.85 151.61 0. 9740. 0. 9740. 64.24
HESKETT #1 29.200 15825. 2.462 41.54 105.95 4128. 987. 2313, 7429. 70.11
GLENDIVE CT #2 43.000 8591. 8.182 31.71 119.13 8374. 423. 366. 9163. 76.92
COMBUST. TURB.43 2015 43.000 9037. 8.182 20.14 75.64 5593, 229. 1029. 6851. 90.57
COMBUST. TURB.43 2015 43.000 9065. 8.182 14.42 54.16 4017. 164. 1029. 5210. 96.19
COMBUST. TURB.43 2018 43.000 9092. 8.182 9.84 36.97 2750. 112. 1029. 3891. 105.24
COMBUST. TURB.43 2022 43.000 9116. 8.182 6.43 24.17 1803. 73. 1029. 2905. 120.18
COMBUST. TURB.75 2015 88.000 11312. 8.182 3.61 27.77 2570. 84. 1608. 4262. 153.48
GLENDIVE CT #1 42.000 11980. 8.182 1.22 4.48 439. 16. 209. 664. 148.28
MILES CITY C.T. 30.000 13860. 8.182 0.80 2.09 237. 7. 476. 720. 344.76
DSM 2015 D 12.500 1. 0.000 0.72 0.78 0. 235. 626. 861. 1097.11
DSM 2015 D 12.500 1. 0.000 0.53 0.58 0. 175. 626. 800. 1374.03
GLENDIVE DISEL 2.000 11000. 53.352 0.24 0.04 25. 0. 8. 33. 790.21

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2025 * CAPACITY FACTOR ORDER *

ALT RATED HEAT FUEL CAP. VAR. FIXED

INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 319. 688. 1007. 9.80
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 207. 382. 589. 8.81
WIND ENERGY2 2020 NDT 25.000 0. 0.000 17.69 38.63 0. 1970. 125. 2095. 54.24
WIND ENERGY2 2020 NDT 25.000 0. 0.000 17.69 38.63 0. 1970. 125. 2095. 54.24
WIND ENERGY2 2020 NDT 25.000 0. 0.000 17.69 38.63 0. 1970. 125. 2095. 54.24
WIND ENERGY2 2020 NDT 25.000 0. 0.000 17.69 38.63 0. 1970. 125. 2095. 54.24
MISO - Off peak 30.000 10500. 0.000 94.17 246.80 0. 12061. 0. 12061. 48.87
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 326. 429. 755. 19.41
COYOTE MUST 106.800 11225. 2.265 82.58 770.50  19588. 3073. 3691. 26352 34.20
LEWIS & CLARK 52.300 12682. 1.857 80.66 368.55 8680. 1504. 3874. 14059 38.15
MISO - On peak 30.000 10500. 0.000 75.18 197.03 0. 13290. 0. 13290. 67.45
HESKETT #2 MUST 74.600 13577. 2.832 71.57 466.40  17935. 6082. 5993, 30009. 64.34
BIG STONE UP 2015 MUST 105.900 10542. 4.131 66.60 616.14  26832. 2888.  4582. 34302. 55.67
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 376. 0. 376. 26.24
HESKETT #1 29.200 15807. 2.561 49.39 125.98 5099. 1209. 2382. 8691. 68.99
GLENDIVE CT #2 43.000 8562. 8.468 44.42 166.86  12098. 611. 377. 13087. 78.43
COMBUST. TURB.43 2015 43.000 9001. 8.468 30.75 115.51 8804 . 360. 1060. 10224. 88.51
COMBUST. TURB.43 2015 43.000 9034. 8.468 22.95 86.19 6594 . 269. 1060. 7923. 91.92
COMBUST. TURB.43 2018 43.000 9054. 8.468 17.19 64.56 4950. 201. 1060. 6211. 96.21
COMBUST. TURB.43 2022 43.000 9081. 8.468 11.57 43.47 3343. 135. 1060. 4538. 104.40
COMBUST. TURB.43 2025 43.000 9109. 8.468 8.00 30.06 2318. 94. 1060. 3472. 115.51
COMBUST. TURB.75 2015 88.000 11308. 8.468 4.52 34.71 3324. 108. 1656. 5088. 146.59
GLENDIVE CT #1 42.000 11973. 8.468 1.40 5.12 519. 19. 215. 753. 147.10
MILES CITY C.T. 30.000 13856. 8.468 1.01 2.64 309. 10. 490. 809. 306.88
DSM 2015 D 12.500 1. 0.000 0.91 0.99 0. 297. 626. 923. 931.18
DSM 2015 D 12.500 1. 0.000 0.68 0.75 0. 224. 626. 849. 1137.99
GLENDIVE DISEL 2.000 11000. 57.087 0.22 0.04 24. 0. 9. 33. 859.82

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.

- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

THE BEGINNING OF 2010.
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PLAN 1 YEAR 2026 * CAPACITY FACTOR ORDER *

ALT RATED HEAT FUEL CAP. VAR. FIXED

INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 328. 709. 1037. 10.09
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 213. 393. 606. 9.07
MISO - Off peak 30.000 10500. 0.000 96.14 251.97 0. 12929. 0. 12929. 51.31
BIG STONE UP 2015 MUST 105.900 10542. 4.317 85.77 793.47 36109. 3831. 4720. 44660. 56.28
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 331, 390. 721. 18.54
COYOTE MUST 106.800 11225. 2.355 82.58 770.50 20372. 3165. 3801. 27338. 35.48
LEWIS & CLARK 52.300 12680. 1.899 80.82 369.25 8891. 1552. 3991.  14434. 39.09
MISO - On peak 30.000 10500. 0.000 77.83 203.98 0. 14447. 0.  14447. 70.82
HESKETT #2 MUST 74.600 13566. 2.938 72.76 474.21 18904. 6369. 6172. 31446. 66.31
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 387. 0. 387. 27.02
HESKETT #1 29.200 15806. 2.663 49.10 125.24 5272. 1238.  2454. 8964. 71.57
GLENDIVE CT #2 43.000 8565. 8.765 45.95 172.59  12956. 651. 388. 13995, 81.09
COMBUST. TURB.43 2015 43.000 9003. 8.765 31.67 118.98 9388. 382. 1092. 10861. 91.29
COMBUST. TURB.43 2015 43.000 9027. 8.765 24.25 91.11 7208. 292.  1092. 8592. 94.31
COMBUST. TURB.43 2018 43.000 9057. 8.765 17.65 66.29 5262. 213.  1092. 6566. 99.05
COMBUST. TURB.43 2022 43.000 9087. 8.765 12.16 45.67 3638. 147.  1092. 4876. 106.75
COMBUST. TURB.43 2025 43.000 9115. 8.765 7.97 29.93 2391. 96.  1092. 3579.  119.58
COMBUST. TURB.75 2015 88.000 11318. 8.765 4.45 34.20 3392. 110. 1706. 5208. 152.29
GLENDIVE CT #1 42.000 11977. 8.765 1.50 5.51 578. 21. 222. 820. 149.02
MILES CITY C.T. 30.000 13855. 8.765 0.99 2.58 314. 10. 505. 828.  320.59
DSM 2015 D 12.500 1. 0.000 0.89 0.97 0. 291. 626. 916. 944.85
DSM 2015 D 12.500 1. 0.000 0.66 0.72 0. 217. 626. 843. 1163.42
GLENDIVE DISEL 2.000 11000. 61.083 0.27 0.05 32. 0. 9. 41. 865.83

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

THE BEGINNING OF 2010.
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PLAN 1 YEAR 2027 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 338. 730. 1068. 10.39
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 220. 405. 624. 9.35
MISO - Off peak 30.000 10500. 0.000 89.43 234.39 0. 12628. 0. 12628. 53.88
BIG STONE UP 2015 MUST 105.900 10542. 4.511 86.01 795.73  37841. 3957. 4861. 46660. 58.64
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 336. 402. 738. 18.97
COYOTE MUST 106.800 11225. 2.450 82.58 770.50 21187. 3260. 3915. 28362. 36.81
MISO - On peak 30.000 10500. 0.000 80.95 212.15 0. 15776. 0. 15776. 74.36
HESKETT #2 MUST 74.600 13543, 3.049 75.35 491.09 20276. 6794. 6357.  33428. 68.07
LEWIS & CLARK 52.300 12680. 1.942 74.22 339.10 8348. 1468. 4110. 13927. 41.07
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 399. 0. 399. 27.83
HESKETT #1 29.200 15797. 2.770 56.94 145.24 6355. 1479. 2528. 10361. 71.34
GLENDIVE CT #2 43.000 8554. 9.071 48.76 183.17  14214. 711. 400. 15325. 83.67
COMBUST. TURB.43 2015 43.000 8998. 9.071 34.17 128.34  10476. 424. 1124. 12025. 93.69
COMBUST. TURB.43 2015 43.000 9017. 9.071 26.65 100.13 8190. 331,  1124. 9645. 96.33
COMBUST. TURB.43 2018 43.000 9043. 9.071 19.87 74.63 6123. 247. 1124. 7494. 100.41
COMBUST. TURB.43 2022 43.000 9071. 9.071 14.07 52.84 4348. 175. 1124. 5647. 106.87
COMBUST. TURB.43 2025 43.000 9099. 9.071  9.47 35.59 2937. 118. 1124. 4179. 117.44
COMBUST. TURB.75 2015 88.000 11279. 9.071 5.50 42.25 4323. 140.  1757. 6220. 147.20
GLENDIVE CT #1 42.000 11963. 9.071 1.92 7.03 763. 27. 228. 1019.  144.87
MILES CITY C.T. 30.000 13846. 9.071 1.30 3.40 427. 13. 520. 960.  282.35
DSM 2015 D 12.500 1. 0.000 1.18 1.29 0. 387. 626. 1013. 784.53
DSM 2015 D 12.500 1. 0.000 0.88 0.96 0. 289. 626. 915.  948.49
GLENDIVE DISEL 2.000 11000. 65.358 0.36 0.06 45. 1. 9. 54. 872.57

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2028 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR.  FIXED
INST CAPACITY  RATE COST FACTOR GENERATION FUEL O+M O4+M PRODUCTION COST
UNIT NAME YEAR LODNG MW  BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 348. 752. 1100. 10.70
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 226. 417. 643. 9.63
MISO - Off peak 30.000 10500. 0.000 91.97 241.03 0. 13636. 0. 13636. 56.57
BIG STONE UP 2015 MUST 105.900 10542. 4.714 86.13 796.87 39601. 4082. 5007. 48690. 61.10
MISO - On peak 30.000 10500. 0.000 84.92 222.55 0. 17377. 0. 17377. 78.08
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 341. 414. 755. 19.41
LEWIS & CLARK 52.300 12680. 1.985 80.82 369.25 9295.  1647. 4234. 15176. 41.10
COYOTE MUST 106.800 11225. 2.548 75.98 708.86  20272. 3089. 4033, 27394. 38.64
HESKETT #2 MUST 74.600 13539. 3.163 71.11 463.42 19845. 6603. 6548. 32996. 71.20
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 411. 0. 411. 28.67
HESKETT #1 29.200 15793. 2.881 57.91 147.73 6721.  1549. 2603.  10873. 73.60
GLENDIVE CT #2 43.000 8545. 9.389 52.58 197.52  15846. 790. 412.  17049. 86.31
COMBUST. TURB.43 2015 43.000 8980. 9.389 37.93 142.47  12012. 485. 1158.  13655. 95.85
COMBUST. TURB.43 2015 43.000 9002. 9.389 30.80 115.72 9780. 394. 1158.  11332. 97.93
COMBUST. TURB.43 2018 43.000 9026. 9.389 23.42 87.96 7454. 299.  1158. 8911.  101.31
COMBUST. TURB.43 2022 43.000 9051. 9.389 17.44 65.52 5568. 223.  1158. 6949. 106.06
COMBUST. TURB.43 2025 43.000 9078. 9.389 12.03 45.20 3852, 154.  1158. 5164. 114.26
COMBUST. TURB.43 2028 43.000 9106. 9.389  8.17 30.68 2623. 104.  1158. 3885.  126.65
COMBUST. TURB.75 2015 88.000 11287. 9.389 4.61 35.44 3755. 121.  1810. 5686.  160.45
GLENDIVE CT #1 42.000 11974. 9.389 1.62 5.95 669. 24. 235. 928.  155.97
MILES CITY C.T. 30.000 13849. 9.389 1.05 2.76 359, 11. 535. 905.  327.97
DSM 2015 D 12.500 1. 0.000 0.96 1.05 0. 315. 626. 940.  895.73
DSM 2015 D 12.500 1. 0.000 0.72 0.79 0. 236. 626. 862. 1093.87
GLENDIVE DISEL 2.000 11000. 69.934  0.29 0.05 39. 0. 9. 49. 962.82

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2029 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CaP. VAR.  FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 359. 775. 1133, 11.03
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 233, 429. 663. 9.92
MISO - Off peak 30.000 10500. 0.000 91.95 240.98 0. 14314. 0. 14314. 59.40
BIG STONE UP 2015 MUST 105.900 10542. 4.926 85.41 790.18 41035. 4169. 5157. 50362. 63.73
MISO - On peak 30.000 10500. 0.000 84.74 222.08 0. 18208. 0. 18208. 81.99
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 346. 476. 822. 21.14
COYOTE MUST 106.800 11225. 2.649 82.58 770.50 22916. 3459. 4154. 30528. 39.62
LEWIS & CLARK 52.300 12680. 2.030 79.17 361.71 9310. 1662. 4361. 15333. 42.39
HESKETT #2 MUST 74.600 13530. 3.282 76.74 500.11 22206. 7340. 6745. 36290. 72.57
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 423. 0. 423. 29.53
HESKETT #1 29.200 15792. 2.996 56.87 145.07 6863. 1567. 2681. 11112. 76.59
GLENDIVE CT #2 43.000 8547. 9.717 52.35 196.65 16333. 810. 425. 17568. 89.34
COMBUST. TURB.43 2015 43.000 8984. 9.717 37.29 140.08  12229. 491. 1193.  13913. 99.32
COMBUST. TURB.43 2015 43.000 9006. 9.717 29.52 110.88 9704. 389. 1193. 11286. 101.78
COMBUST. TURB.43 2018 43.000 9029. 9.717 22.60 84.90 7449, 298. 1193, 8940.  105.29
COMBUST. TURB.43 2022 43.000 9052. 9.717 16.58 62.27 5477. 218.  1193. 6888.  110.62
COMBUST. TURB.43 2025 43.000 9076. 9.717 11.63 43.69 3853. 153.  1193. 5199.  119.01
COMBUST. TURB.43 2028 43.000 9102. 9.717 7.92 29.74 2630. 104.  1193. 3927.  132.07
COMBUST. TURB.75 2015 88.000 11276. 9.717 4.53 34.84 3817. 122.  1864. 5804. 166.59
GLENDIVE CT #1 42.000 11965. 9.717 1.60 5.88 683. 24. 242. 950. 161.62
MILES CITY C.T. 30.000 13842. 9.717  1.07 2.79 376. 12. 551. 939.  335.93
DSM 2015 D 12.500 1. 0.000 0.98 1.07 0. 320. 626. 945.  887.22
DSM 2015 D 12.500 1. 0.000 0.74 0.81 0. 244. 626. 869. 1069.85
GLENDIVE DISEL 2.000 11000. 74.829 0.32 0.06 45, 0. 10. 56. 1006.07

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1 YEAR 2030 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR.  FIXED
INST CAPACITY  RATE COST FACTOR GENERATION FUEL O+M O+M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. 369. 798. 1167. 11.36
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. 240. 442, 682. 10.21
MISO - Off peak 30.000 10500. 0.000 93.95 246.23 0. 15357. 0. 15357. 62.37
MISO - On peak 30.000 10500. 0.000 88.29 231.40 0. 19921. 0. 19921. 86.09
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 351. 439, 790. 20.32
COYOTE MUST 106.800 11225. 2.755 82.58 770.50 23832. 3563. 4278. 31673. 41.11
LEWIS & CLARK 52.300 12680. 2.076 82.47 376.78 9916. 1783.  4492. 16191. 42.97
HESKETT #2 MUST 74.600 13530. 3.405 76.74 500.11 23039. 7560. 6947. 37546. 75.08
BIG STONE UP 2015 MUST 105.900 10542. 5.148 73.97 684.30 37136. 3719. 5312. 46167. 67.47
HESKETT #1 29.200 15791. 3.116 59.81 152.57 7506. 1697. 2762. 11966. 78.43
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 436. 0. 436. 30.41
GLENDIVE CT #2 43.000 8537. 10.058 55.95 210.19  18047. 892. 437.  19376. 92.18
COMBUST. TURB.43 2015 43.000 8966. 10.058 41.96 157.63  14213. 569. 1229. 16011. 101.58
COMBUST. TURB.43 2015 43.000 8989. 10.058 34.86 130.97  11841. 473. 1229. 13543. 103.40
COMBUST. TURB.43 2018 43.000 9012. 10.058 27.67 103.95 9421. 375. 1229. 11025. 106.07
COMBUST. TURB.43 2022 43.000 9030. 10.058 21.05 79.09 7183. 286.  1229. 8698.  109.97
COMBUST. TURB.43 2025 43.000  9055. 10.058 15.36 57.69 5254 . 208.  1229. 6691. 115.98
COMBUST. TURB.43 2028 43.000 9080. 10.058 10.70 40.20 3671. 145.  1229. 5045. 125.50
COMBUST. TURB.75 2015 88.000 11227. 10.058 6.52 50.14 5661. 181.  1920. 7762.  154.82
GLENDIVE CT #1 42.000 11950. 10.058  2.39 8.76 1052. 37. 250. 1339. 152.93
DSM 2015 D 12.500 1. 1 0.000 1.52 1.66 0. 499. 626. 1125. 675.87
MILES CITY C.T. 30.000 13836. 10.058 1.51 3.96 551. 17. 568. 1135, 286.88
DSM 2015 D 12.500 1. 0.000 1.16 1.26 0. 379. 626. 1005. 794.94
GLENDIVE DISEL 2.000 11000. 80.067 0.46 0.08 71. 1. 10. 82. 1012.50

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.

B-35



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 13:56:14

EGEAS REPORT VERSION 9.02 RELIABILITY - ANNUAL REPORT PAGE 35
***********************************************************************************************************************
PLAN 1
RESERVE RESERVE  EMERGENCY OPERATING

PEAK LOAD ENERGY CAPACITY  MARGIN CAPACITY ---LOSS OF LOAD--- CAPACITY - -UNSERVED ENERGY--
YEAR MW GWH MW PCT. MW HOURS PROB. MW GWH PCT.
2011 . 505.8 2745.10 545.4 7.83 701.5 29.86 0.003418 651.9 3.45 0.13
2012 522.7 2849.70 550.4 5.30 706.5 30.26 0.003464 656.9 3.82 0.13
2013 543.3 3000.60 565.4 4.07 721.5 5.51 0.000631 671.9 0.41 0.01
2014 552.3 3059.00 580.4 5.09 736.5 5.66 0.000648 686.9 0.49 0.02
2015 568.3 3157.69 612.6 8.16 781.0 14.86 0.001701 715.8 1.49 0.05
2016 577.2 3212.89 612.6 6.41 781.0 10.08  0.001153 715.8 1.05 0.03
2017 586.0 3267.29 612.6 4.74 781.0 13.64 0.001562 715.8 1.48 0.05
2018 594.9 3322.59 646.0 8.97 820.8 9.26 0.001060 751.8 1.10 0.03
2019 604.0 3378.79 646.0 7.26 820.8 9.41  0.001077 751.8 1.17 0.03
2020 613.0 3433.59 646.0 5.61 920.8 13.33  0.001526 851.8 1.53 0.04
2021 622.1 3489.38 646.0 4.00 920.8 16.52 0.001891 851.8 2.10 0.06
2022 631.4 3545.98 679.4 7.92 960.7 8.96 0.001026 887.8 1.11 0.03
2023 640.8 3603.58 679.4 6.27 960.7 7.85 0.000899 887.8 1.00 0.03
2024 650.4 3661.98 679.4 4.64 960.7 10.93  0.001251 887.8 1.45 0.04
2025 660.2 3721.48 712.8 8.28 1000.6 13.20 0.001511 923.8 1.83 0.05
2026 669.9 3781.88 712.8 6.65 900.6 13.93  0.001594 823.8 1.82 0.05
2027 679.8 3843.28 712.8 5.04 900.6 18.76 0.002147 823.8 2.56 0.07
2028 689.8 3905.68 746.2 8.48 940.5 14.02 0.001605 859.8 2.05 0.05
2029 700.2 3969.27 746.2 6.81 940.5 14.30 0.001637 859.8 2.15 0.05
2030 710.8 4033.77 746.2 5.16 940.5 24.05 0.002752 859.8 3.48 0.09
EXT. 710.8 4033.77 746.2 5.16 940.5 24.05 0.002752 859.8 3.48 0.09
NOTE - RESERVE MARGIN: ANNUAL CALCULATION, CAPACITIES NOT DERATED FOR MAINTENANCE. SEE RESERVE REPORT FOR DETAIL.

- LOSS OF LOAD: ANNUAL CALCULATION, CAPACITIES DERATED FOR MAINTENANCE.

- RESERVE, EMERGENCY AND OPERATING CAPACITIES SHOWN ABOVE ARE NOT DERATED FOR MAINTENANCE.
- CAPACITY TOTALS INCLUDE BOTH SUPPLY-SIDE AND DEMAND-SIDE RESOURCES.
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***********************************************************************************************************************
PLAN 1

-------------------- LOADS--------cmcmmcmaano- m=----e-e---e------RESOURCES-------=--==--=-=--  RESERVE

PEAK LOAD PURCH./SALE DEMAND-SIDE NET LOADS CAPACITY RESERVE PURCH./SALE NET RESOURCES MARGIN
YEAR MW CONTRACTS  MANAGEMENT MW MW SHARING CONTRACTS MW PCT.
2011 505.8 0.0 0.0 505.8 545.4 0.0 0.0 545.4 7.83
2012 522.7 0.0 0.0 522.7 550.4 0.0 0.0 550.4 5.30
2013 543.3 0.0 0.0 543.3 565.4 0.0 0.0 565.4 4.07
2014 552.3 0.0 0.0 552.3 580.4 0.0 0.0 580.4 5.09
2015 568.3 0.0 -25.0 543.3 587.6 0.0 0.0 587.6 8.16
2016 577.2 0.0 -25.0 552.2 587.6 0.0 0.0 587.6 6.41
2017 586.0 0.0 -25.0 561.0 587.6 0.0 0.0 587.6 4.74
2018 594.9 0.0 -25.0 569.9 621.0 0.0 0.0 621.0 8.97
2019 604.0 0.0 -25.0 579.0 621.0 0.0 0.0 621.0 7.26
2020 613.0 0.0 -25.0 588.0 621.0 0.0 0.0 621.0 5.61
2021 622.1 0.0 -25.0 597.1 621.0 0.0 0.0 621.0 4.00
2022 631.4 0.0 -25.0 606.4 654.4 0.0 0.0 654.4 7.92
2023 640.8 0.0 -25.0 615.8 654.4 0.0 0.0 654.4 6.27
2024 650.4 0.0 -25.0 625.4 654.4 0.0 0.0 654.4 4.64
2025 660.2 0.0 -25.0 635.2 687.8 0.0 0.0 687.8 8.28
2026 669.9 0.0 -25.0 644.9 687.8 0.0 0.0 687.8 6.65
2027 679.8 0.0 -25.0 654.8 687.8 0.0 0.0 687.8 5.04
2028 689.8 0.0 -25.0 664.8 721.2 0.0 0.0 721.2 8.48
2029 700.2 0.0 -25.0 675.2 721.2 0.0 0.0 721.2 6.81
2030 710.8 0.0 -25.0 685.8 721.2 0.0 0.0 721.2 5.16
EXT. 710.8 0.0 -25.0 685.8 721.2 0.0 0.0 721.2 5.16
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***********************************************************************************************************************
PLAN 1
----- SYSTEM AVERAGE RATE------
TOTAL OTHER PERCENT
FIXED OPERATING SYSTEM ELECTRIC SALES INCREASE
YEAR CHARGES COSTS COST REVENUES GWH $/MWH 1 YEAR
2011 18207. 72721. 90928. 0. 2745.10 33.124
2012 18207. 82430. 100637. 0. 2849.70 35.315 6.616
2013 18207. 90733. 108940. 0. 3000.60 36.306 2.807
2014 18207. 99157. 117364. 0. 3059.00 38.367 5.676
2015 50018. 109117. 159134. 0. 3156.03 50.422 31.421
2016 50018. 112184. 162202. 0. 3211.75 50.503 0.159
2017 50018. 119809. 169827. 0. 3265.81 52.001 2.968
2018 55361. 128988. 184349. 0. 3321.42 55.503 6.734
2019 55361. 134999. 190359. 0. 3377.61 56.359  1.542
2020 55361. 151153. 206514. 0. 3432.04 60.172 6.766
2021 55361. 161727. 217088. 0. 3487.46 62.248  3.450
2022 61374. 171124. 232498. 0. 3544.89 65.587 5.364
2023 61374. 176762. 238136. 0. 3602.60 66.101 0.784
2024 61374. 188890. 250264. 0. 3660.61 68.367  3.427
2025 67946. 204151. 272097. 0. 3719.74 73.149  6.996
2026 67946. 214475. 282421. 0. 3780.18 74.711  2.135
2027 67946. 229017. 296963. 0. 3841.02 77.313  3.483
2028 65222. 245820. 311042. 0. 3903.84 79.676 3.056
2029 65222. 256963. 322185. 0. 3967.40 81.208 1.923
2030 58784. 275550. 334334. 0. 4030.84 82.944 2.137
TOTAL 1021513. 3225770.  4247283.
PERCENT INCREASE IN
SYSTEM AVERAGE RATE
PRESENT VALUE REVENUE REQUIREMENTS 489454, 1515447. 2004901.
(THOUSANDS OF 2010 DOLLARS)

MINIMUM 0.159

LEVELIZED SYSTEM AVERAGE RATE = 54.265 $/MWH MAXIMUM 31.421

COMPOUND AVERAGE 4.950
NOTE - ALL COSTS ARE IN THOUSANDS OF CURRENT YEAR DOLLARS

EXCEPT PRESENT VALUE TOTALS.
- ** INDICATES CONSTRAINT WAS NOT SATISFIED.
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EGEAS REPORT VERSION 9.02 CONTROL REPORT PAGE 1

i R R R T T L I I I T ™™
REPORT FILE OPTION 0 - STANDARD

REPORT OPTIONS

CONTROL 1 - GENERATE

MIRROR IMAGE 1 - GENERATE

ERROR 3 - ALL MESSAGES

REPORT SELECTION 1 - GENERATE

CREATION CREATION EGEAS

INPUT FILES NAME VERSION UPDATE RUN DATE TIME DESCRIPTION VERS.
EGEAS DATA BASE 2011 1 0 4/26/11 10:58:13 2011 IRP 900
EXPANSION PLAN 2011 1 0 1 4/26/11 10:58:15 2011 IRP 900
SUBPERIOD REPORT 2011 1 0 1 4/26/11 10:58:15 2011 IRP 900
UNIT REPORT 2011 1 0 1 4/26/11 10:58:15 2011 IRP 900

C-2



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 11:18:27

EGEAS REPORT VERSION 9.02 MIRROR IMAGE REPORT PAGE 2
***********************************************************************************************************************
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
** COMMENT ** * Montana-Dakota Utilities Co. 1
* 2011 Integrated Resource Planning Study 2
* Base Case Run with DSM 3
* -- Data updated for the 2011 IRP 4
* 5
* CONTROL RECORD 6
* SbUnUcc 7
* 8
* CMES F 9
* TIRE I 10
* LRRL L DESCRIPTIVE INFORMATION 11
* + -+ - I b T 12
CONTROL RECORD RCC 1131 0 2011 IRP 13
*%* COMMENT ** * 14
* --INPUT FILES--- 15
* NAME V U RUN 16
o e o Y s 17
FILE IDENTIFICATION RFF 2011 10 1 18
*% COMMENT ** * 19
* == PLAN SELECTION == 20
* PLANS C O CEM 21
* DR 1 LPM SNO --AREAS TO INCLUDE-- 22
* ~ttt=-= + - + - + PR R el T R 23
PLAN SELECTION RRA 11 101 320 24
*% COMMENT ** * 25
* == TIME PERIODS == 26
* --YEARS-- -SG- -SW- 27
* 1ST LAST 1L 1L 28
* B T T T T T s 29
TIME PERIOD RRB 2011 2030 113 1 3 30
*% COMMENT ** * 31
* == REPORT SELECTION == 32
* -PROD- MNT -STORAGE-- -FL -EM- -ECON INT- -COST- 33
* S S S UOBRRSU DOSPD -PJ- SU SSU GCf TSTU CUT UCTCA 34
* Y U YAFNRLEEYN EPWRS C 1 L YN YIN E+m RYIN OFF NOOOS 35
* S M SRLTDKLSST TRKDP E 1 L ST STT NRt NSET PCT. TNTIVT 36
hd EEE BT TR TRt TE T TE L L L L += =t =d- dekmttbttd -4 37
RECORD COLS 1 2 3 4 5 6 7 8

1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
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EGEAS REPORT VERSION 9.02 MIRROR IMAGE REPORT PAGE 3
A R A R R I I I I I I I T I T T
REC. REF SEQ ASSIGNED
RECORD DESCRIPTION C TYPE NO. NO. DATA FIELDS REC. NO.
RECORD COLS 1 2 3 4 5 6 7 8
1 2345 678 90 12345678901234567890123456789012345678901234567890123456789012 34567890
REPORT SELECTION RRC 12 1011101100 00000 © 00 000 001 00000.0000 00100 38
*% COMMENT ** * 39

C-4



ELECTRIC POWER RESEARCH INSTITUTE

EGEAS REPORT VERSION 9.02

2011 IRP

DIAGNOSTIC SUMMARY

4/26/11

11:18:27

PAGE

4

***********************************************************************************************************************

Fhkkhkhhhkddhhhdhhkdhhhhhdhhhhhdhhhhhhhhh kb khhhdkhhddkhdhd
Fhkkkhkkkhkdhhhhhhhdhdhhhhdkhhhhkhdhdkhhhhkddhdhhhdhhkhhhhkhddhdhdhd

* %
* %
* %
*%
* %
* %
* %
* %
* %
* %
* %
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%* %
* %
* %k

DIAGNOSTIC SUMMARY

TERMINAL ERRORS
FATAL ERRORS
WARNING MESSAGES
DEFAULTS

coo0ooo

HIGHEST ERROR LEVEL FOUND IS NONE

REPORT PROGRAM INPUT SUCCEEDED

* %
*%
* %
* %
* %
*%
* %
* %
%* %
* %
* %
* %
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EGEAS REPORT VERSION 9.02 SELECTED REPORTS PAGE 5
Fkdkdkkkkkkokd ke kddh ok kh ok ko kk ko ko kh ko kh ek ke h ko k ko ke k ke ko ko k kR ko kkk Ak ok kR Rk k Rk ko hk
RRA EXPANSION PLAN DIRECTORY = 1 - YES
FIRST EXPANSION PLAN = 1 CAPACITY OPTION = 0 - RATED
LAST EXPANSION PLAN = 1 FIXED O+M OPTION = 1 - SEPARATE ITEM IN PRODUCTION COST
COST SCALING OPTION = 3 - 0.001 M$
ENERGY SCALING OPTION = 2 - 0.010 GWH
MONTHLY OUTPUT OPTION = 0 - NO
RRB FIRST YEAR = 2011 FIRST SEGMENT = 1 FIRST SUBWEEK = 1
LAST YEAR = 2030 LAST SEGMENT = 13 LAST SUBWEEK = 3
RRC SYSTEM/DISPATCH OPTION = 1 - SYSTEM A, INDEPENDENT DISPATCH
EXPANSION PLAN SUMMARY = 2 - YES, WITH RESERVE CAPACITY
PRODUCTION COST REPORTS
SYSTEM = 1 - ANNUAL UNIT ORDER OPTION = 1 - CAPACITY FACTOR
SERVICE AREAS = 0 - NO LOADING BLOCK OPTION = 0 - UNIT
FUEL CLASSES = 1 - ANNUAL
UNITS = 1 - ANNUAL
DETAILED COSTS BY UNITS = 0 - NO
RELIABILITY REPORTS
RELIABILITY = 1 - ANNUAL
RESERVE = 1 - ANNUAL
COST ANALYSIS REPORTS
UNIT OUTLAYS = 0 - NO
CONSTRUCTION COST = 0 - NO
TOTAL COST = 1 - YES
INTEREST COVERAGE = 0 - NO
EARNING ASSETS = 0 - NO
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EGEAS REPORT VERSION 9.02 EXPANSION PLAN DIRECTORY PAGE 6

***********************************************************************************************************************

PLAN 1
NEW UNITS ADDED
YEAR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2011 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 0. O ©O0. 0. 0.
2012 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 0. O O0. 0. 0.
2013 0. 0. 0. 0. 0. 0. 0. 0. 0. 1 0 O 0. 0. 0.
2014 0. 0. 0. 0. 0. 0. 0. 0. 1+ 1 O0 O 0. 0. 0.
2015 0 0. 1+ 0 0O 2+ 2+ 0. 0+ 0. 0 O 0O 0 0
2016 0 0. 0+ 0O O O 0+ 0. O+ 0. 0 O O O O
2017 0 0. 0+ 0 O O 0+ O O+ 0. 0O O O O O
2018 0 0. 0O+ 0 0 O O+ O O+ 0. 0O O O O O
2019 0 0. 0+ 0 0 O 0+ O O+ 0. 0O O O O O
2020 0 4 0+ 0 0 O O+ O O+ 0. O O O 0 O
2021 0 0 o0+ 0 1 0 0+ O O0+# 0. 0 O O O O
2022 0 0 0+ 0 0O O 0+ O O+ 0. O O O O O
2023 0 0 0+ 0 0O O 0+ O O+ 0. O O O O O
2024 0 0 0+ 0 1 0 0+ O O+ 0. 0 O O O O
2025 0 0 0+ 0 O O 0+ O O+ 0. 0 O O O O
2026 0 0 0+ 0 O O 0+ O O0+# 0. 0 O O O O
2027 0 0 0+ 0 1 0 0+ O O0+# 0. 0 O O O O
2028 0 0 0+ 0 O O 0+ O 0+ 0. 0 O O O O
2029 0 0 0+ 0 O O 0+ O O+ 0. O O O O O
2030 0 0 0+ 0 O O 0+ O O+ 0. 0 O O O O
TOTAL COST, M$
--W/O EXT 1981.422
--WITH EXT 3615.709
UNIT TYPES
1 PA 8 WIND ENERGY1 25.000 MW 2 PA 9 WIND ENERGY2 25.000 MW 3 PA 11 BIG STONE UP 105.900 MW
4 PA 2 CC-140 140.000 MW 5 PA 6 COMBUST. TURB.43 43.000 MW 6 PA 1 COMBUST. TURB.75 88.000 MW
7 PA 10 DSM 12.500 MW 8 PA 5 GENERIC BASELOAD 30.000 MW 9 PA 12 NEW DSM 8.700 MW
10 PA 7 PURCHASE POWER 10.000 MW 11 PA 4 WIND 30.000 MW 12 PA 3 WIND 2012 30.000 MW
13 PA 13 C-5 155.000 MW 14 PA 14 C-10 155.000 MW 15 PA 15 C-20 345.000 MW

NOTES: ALL COSTS ARE IN MILLIONS OF DOLLARS DISCOUNTED TO THE BEGINNING OF 2010.
W/0 EXT = COST FOR STUDY PERIOD ONLY.
WITH EXT = TOTAL COST FOR STUDY AND EXTENSION PERIODS.
+ MEANS CUMULATIVE NUMBER OF UNITS IS AT AN UPPER BOUND.
. MEANS LOWER AND UPPER BOUNDS ARE EQUAL.
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EGEAS REPORT VERSION 9.02 EXPANSION PLAN SUMMARY PAGE 7
e A e R A L R I I I I I T T,
PLAN 1
NUMBER OF NEW UNITS ADDED
YEAR 1 2 3 4 5 6 7 8 9 10
2011 0.00 . 0.00 . 0.00 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00
2012 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00
2013 0.00 . 0.00 . 0.00 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 1.00
2014 0.00 . 0.00 . 0.00 0.00 . 0.00 . 0.00 . 0.00 . 0.00 . 1.00 + 1.00
2015 0.00 0.00 . 1.00 + 0.00 0.00 2.00 + 2.00 + 0.00 . 0.00 + 0.00 .
2016 0.00 0.00 . 0.00 + 0.00 0.00 0.00 0.00 + 0.00 . 0.00 + 0.00 .
2017 0.00 0.00 . 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2018 0.00 0.00 . 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2019 0.00 0.00 . 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2020 0.00 4.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2021 0.00 0.00 0.00 + 0.00 1.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2022 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2023 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2024 0.00 0.00 0.00 + 0.00 1.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2025 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2026 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2027 0.00 0.00 0.00 + 0.00 1.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2028 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2029 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
2030 0.00 0.00 0.00 + 0.00 0.00 0.00 0.00 + 0.00 0.00 + 0.00 .
TOTAL 0.00 4.00 1.00 0.00 3.00 2.00 2.00 0.00 1.00 2.00
NOTE: + MEANS CUMULATIVE NUMBER OF UNITS IS AT AN UPPER BOUND
. MEANS LOWER AND UPPER BOUNDS ARE EQUAL

UNIT TYPES

1 PA 8 WIND ENERGY1 25.000 Mw 2 PA 9 WIND ENERGY2 25.000 Mw 3 PA 11 BIG STONE UP 105.900 MW
4 PA 2 CC-140 140.000 Mw 5 PA 6 COMBUST. TURB.43 43.000 MW 6 PA 1 COMBUST. TURB.75 88.000 MW
7 PA 10 DSM 12.500 Mw 8 PA 5 GENERIC BASELOAD 30.000 MW 9 PA 12 NEW DSM 8.700 MW
10 PA 7 PURCHASE POWER 10.000 Mw
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EGEAS REPORT VERSION 9.02 EXPANSION PLAN SUMMARY PAGE 8
e R T R I I I T I I T I I ™
PLAN 1
NUMBER OF NEW UNITS ADDED
YEAR 11 12 13 14 15
2011 0.00 . 0.00 0.00 0.00 . 0.00 .
2012 0.00 . 0.00 0.00 . 0.00 . 0.00 .
2013 0.00 0.00 0.00 . 0.00 . 0.00 .
2014 0.00 0.00 0.00 . 0.00 . 0.00 .
2015 0.00 0.00 0.00 0.00 0.00
2016 0.00 0.00 0.00 0.00 0.00
2017 0.00 0.00 0.00 0.00 0.00
2018 0.00 0.00 0.00 0.00 0.00
2019 0.00 0.00 0.00 0.00 0.00
2020 0.00 0.00 0.00 0.00 0.00
2021 0.00 0.00 0.00 0.00 0.00
2022 0.00 0.00 0.00 0.00 0.00
2023 0.00 0.00 0.00 0.00 0.00
2024 0.00 0.00 0.00 0.00 0.00
2025 0.00 0.00 0.00 0.00 0.00
2026 0.00 0.00 0.00 0.00 0.00
2027 0.00 0.00 0.00 0.00 0.00
2028 0.00 0.00 0.00 0.00 0.00
2029 0.00 0.00 0.00 0.00 0.00
2030 0.00 0.00 0.00 0.00 0.00
TOTAL 0.00 0.00 0.00 0.00 0.00
NOTE: . MEANS LOWER AND UPPER BOUNDS ARE EQUAL
UNIT TYPES
11 PA 4 WIND 30.000 MW 12 PA 3 WIND 2012 30.000 MW 13 PA 13 C-5 155.000 MW
14 PA 14 C-10 155.000 MWw 15 PA 15 C-20 345.000 MW

C-9
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EGEAS REPORT VERSION 9.02 EXPANSION PLAN SUMMARY PAGE 9
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PLAN 1
NEW CAPACITY ADDED, MW

YEAR 1 2 3 4 5 6 7 8 9 10

2011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.000
2014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 8.700 10.000
2015 0.000 0.000 105.900 0.000 0.000 176.000 25.000 0.000 0.000 0.000
2016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2017 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2018 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2019 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2020 0.000 100.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2021 0.000 0.000 0.000 0.000 43.000 0.000 0.000 0.000 0.000 0.000
2022 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2023 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2024 0.000 0.000 0.000 0.000 43.000 0.000 0.000 0.000 0.000 0.000
2025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2026 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2027 0.000 0.000 0.000 0.000 43.000 0.000 0.000 0.000 0.000 0.000
2028 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2029 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL 0.000 100.000 105.900 0.000 129.000 176.000 25.000 0.000 8.700 20.000
NOTE: . MEANS LOWER AND UPPER BOUNDS ARE EQUAL
UNIT TYPES

1 PA 8 WIND ENERGY1 25.000 MW 2 PA 9 WIND ENERGY2 25.000 Mw 3 PA 11 BIG STONE UP 105.900 MW
4 PA 2 CC-140 140.000 MW 5 PA 6 COMBUST. TURB.43 43.000 MW 6 PA 1 COMBUST. TURB.75 88.000 MW

7 PA 10 DSM 12.500 Mw 8 PA 5 GENERIC BASELOAD 30.000 MW 9 PA 12 NEW DSM 8.700 MW
10 PA 7 PURCHASE POWER 10.000 MW
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PLAN 1
NEW CAPACITY ADDED, MW
YEAR 11 12 13 14 15
2011 0.000 0.000 0.000 0.000 0.000
2012 0.000 0.000 0.000 0.000 0.000
2013 0.000 0.000 0.000 0.000 0.000
2014 0.000 0.000 0.000 0.000 0.000
2015 0.000 0.000 0.000 0.000 0.000
2016 0.000 0.000 0.000 0.000 0.000
2017 0.000 0.000 0.000 0.000 0.000
2018 0.000 0.000 0.000 0.000 0.000
2019 0.000 0.000 0.000 0.000 0.000
2020 0.000 0.000 0.000 0.000 0.000
2021 0.000 0.000 0.000 0.000 0.000
2022 0.000 0.000 0.000 0.000 0.000
2023 0.000 0.000 0.000 0.000 0.000
2024 0.000 0.000 0.000 0.000 0.000
2025 0.000 0.000 0.000 0.000 0.000
2026 0.000 0.000 0.000 0.000 0.000
2027 0.000 0.000 0.000 0.000 0.000
2028 0.000 0.000 0.000 0.000 0.000
2029 0.000 0.000 0.000 0.000 0.000
2030 0.000 0.000 0.000 0.000 0.000
TOTAL 0.000 0.000 0.000 0.000 0.000
UNIT TYPES
11 PA 4 WIND 30.000 MW 12 PA 3 WIND 2012 30.000 MW 13 PA 13 C-5 155.000 Mw
14 PA 14 C-10 155.000 MW 15 PA 15 C-20 345.000 Mw
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EGEAS

PLAN

BENCH

YEAR
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
EXT.

NOTES - ANNUAL COSTS ARE IN MILLIONS OF CURRENT DOLLARS.
- PRESENT WORTH COSTS ARE IN MILLIONS OF DOLLARS DISCOUNTED TO THE BEGINNING OF 2010.

PEAK
YEAR LOAD,MW

REPORT

511.7 2747.20
527.0 2853.50
542.0 3002.09
552.3 3058.99
568.3 3157.69
577.2 3212.89
586.0 3267.29
594.9 3322.59
604.0 3378.78
613.0 3433.58
622.1 3489.38

631.4 3545.98
640.8 3603.58
650.4 3661.98
660.2 3721.48
669.9 3781.87
679.8 3843.27
689.8 3905.67
700.2 3969.27
710.8 4033.77

PRODUCTION
COSsT

269.683
1416.324

VERSION 9.02

2011 IRP

«eees+ .RATED CAPACITY, MW.......
INSTALLED RETIRED CHANGED TOTAL

»
Oo0oOOoOWwWOoOOoOwWoOoOwWoOooooo

S

s+ e e o e e e e & e e o
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0OCO0OO0OO0OO0DO0OO0OO0O0OO0OO0OO0OO0OO0OO

[N -N-N-N-No NN NN NN NN

CAPITAL
FIXED CHARGES

59.613
59.613
53.175
217.963

RESERVE
CAPACITY

RESERVE RELATIVE
PERCENT RELIABILITY NEW UNITS
9.95 1.0000
6.57 8.6182 0.000
4.43 8.5215 0.000
4.30 49.4626 0.000
4.92 45.4555 0.000
12.80 32.4540 285.945
10.95 48.6656 0.000
9.18 35.0347 0.000
7.45 25.3025 0.000
5.74 24.9841 0.000
4.09 17.9495 0.000
8.16 29.0591 50.594
6.48 26.6913 0.000
4.83 30.4786 0.000
8.61 45.2209 55.285
6.91 18.2493 0.000
5.28 17.2368 0.000
8.84 25.6528 60.412
7.18 17.1780 0.000
5.51 16.8747 0.000
3.86 10.1332 0.000
....... eeesessess.COST SUMMARY........
CUMULATIVE PRESENT
ANNUAL ANNUAL WORTH
91.042 91.042 85.301
100.803 191.845 88.491
109.001 300.847 89.655
117.361 418.208 90.444
160.552 578.760 115.927
163.378 742.138 110.529
171.088 913.226 108.446
180.366 1093.592 107.118
186.304 1279.896 103.668
202.610 1482.506 105.632
218.365 1700.871 106.667
227.163 1928.034 103.968
232.243 2160.276 99.590
250.415 2410.692 100.612
265.077 2675.768 99.787
274.665 2950.433 96.877
295.017 3245.450 97.494
301.007 3546.457 93.201
311.126 3857.582 90.259
322.858 4180.440 87.757
1634.287

C-12
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PAGE 11

..CAPITAL COSTS, M$ ..

CHANGES

0.000
0.000

1215.846
1315.436
1416.048
1515.835
1612.711
1710.205
1803.406
1893.665
1981.422
3615.709

PRESENT WORTH COSTS ARE SHOWN FOR THE EXTENSION PERIOD.
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PLAN 1
B I 3113 T p SR . 1 - S
CONTRACT CONTRACT ECONOMY
GENERATION DUMP CHARGING PURCHASE SALE INTERCH UNMET TOTAL

2011 2743.79 0.00 0.00 0.00 0.00 0.00 3.41  2747.20
2012 2849.68 0.00 0.00 0.00 0.00 0.00 3.81  2853.50
2013 3001.69 0.00 0.00 0.00 0.00 0.00 0.40  3002.09
2014 3058.48 0.00 0.00 0.00 0.00 0.00 0.51 3058.99
2015 3156.90 0.00 0.00 0.00 0.00 0.00 0.79  3157.69
2016 3212.33 0.00 0.00 0.00 0.00 0.00 0.56 3212.89
2017 3266.46 0.00 0.00 0.00 0.00 0.00 0.82 3267.29
2018 3321.35 0.00 0.00 0.00 0.00 0.00 1.24  3322.59
2019 3377.49 0.00 0.00 0.00 0.00 0.00 1.30 3378.78
2020 3431.91 0.00 0.00 0.00 0.00 0.00 1.67 3433.58
2021 3488.19 0.00 0.00 0.00 0.00 0.00 1.19 3489.38
2022 3544.77 0.00 0.00 0.00 0.00 0.00 1.21  3545.98
2023 3602.49 0.00 0.00 0.00 0.00 0.00 1.08 3603.58
2024 3661.16 0.00 0.00 0.00 0.00 0.00 0.81 3661.98
2025 3719.49 0.00 0.00 0.00 0.00 0.00 1.98  3721.48
2026 3779.89 0.00 0.00 0.00 0.00 0.00 1.98 3781.87
2027 3841.80 0.00 0.00 0.00 0.00 0.00 1.47  3843.27
2028 3903.46 0.00 0.00 0.00 0.00 0.00 2.22  3905.67
2029 3966.93 0.00 0.00 0.00 0.00 0.00 2.34 3969.27
2030 4030.02 0.00 0.00 0.00 0.00 0.00 3.75  4033.77
EXT. 4030.02 0.00 0.00 0.00 0.00 0.00 3.75  4033.77

NOTE - GENERATION INCLUDES CHARGING OF STORAGE UNITS (IF ANY).
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PLAN 1
Y oo 11 (PR © - et ...
VARIABLE FIXED CONTRACT CONTRACT ECONOMY EMISSION ALLOWANCES UNMET
FUEL O+M 0+M PURCHASE SALE INTERCH cosT CREDIT ENERGY  TOTAL

2011 45.066 10.788 16.525 0.000 0.000 0.000 0.000 0.000 0.456 72.835
2012 50.374 12.790 18.906 0.000 0.000 0.000 0.000 0.000 0.526 82.596
2013 55.942 14.832 19.963 0.000 0.000 0.000 0.000 0.000 0.057 90.794
2014 59.607 18.473 20.999 0.000 0.000 0.000 0.000 0.000 0.075 99.154
2015 67.808 20.986 21.311 0.000 0.000 0.000 0.000 0.000 0.119  110.224
2016 69.849 21.215 21.900 0.000 0.000 0.000 0.000 0.000 0.087 113.051
2017 74.864 23.209 22.556 0.000 0.000 0.000 0.000 0.000 0.132  120.761
2018 81.339 25.365 23.131 0.000 0.000 0.000 0.000 0.000 0.204 130.038
2019 85.252 26.731 23.774 0.000 0.000 0.000 0.000 0.000 0.220 135.977
2020 84.567 42.286 25.137 0.000 0.000 0.000 0.000 0.000 0.292  152.282
2021 85.242 49.432 27.311 0.000 0.000 0.000 0.000 0.000 0.214 162.199
2022 91.887 50.894 27.992 0.000 0.000 0.000 0.000 0.000 0.224 170.997
2023 96.716 50.409 28.746 0.000 0.000 0.000 0.000 0.000 0.207 176.077
2024 104.152 53.007 30.550 0.000 0.000 0.000 0.000 0.000 0.160 187.869
2025 122.618 48.781 30.730 0.000 0.000 0.000 0.000 0.000 0.402  202.531
2026 137.003 43.668 31.035 0.000 0.000 0.000 0.000 0.000 0.413  212.119
2027 146.546 45.598 33.040 0.000 0.000 0.000 0.000 0.000 0.316  225.499
2028 159.127 47.796 33.980 0.000 0.000 0.000 0.000 0.000 0.491  241.394
2029 166.240 49.741 34.999 0.000 0.000 0.000 0.000 0.000 0.532  251.513
2030 180.769 52.087 35.947 0.000 0.000 0.000 0.000 0.000 0.880 269.683
EXT. 982.163 255.922  173.907 0.000 0.000 0.000 0.000 0.000 4.332 1416.324

NOTES - ANNUAL COSTS ARE IN MILLIONS OF CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE IN MILLIONS OF DOLLARS DISCOUNTED TO THE BEGINNING OF 2010.
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PLAN 1
«+....TOTAL SYSTEM..... ..FUEL CLASS - COAL.. ..FUEL CLASS - PURC.. ..FUEL CLASS - GAS ..
YEAR ENERGY, GWH COST, M$ ENERGY, GWH cosT, M$ ENERGY, GWH COST, M$ ENERGY, GWH COST, M$
2011 2743.79 72.379 2179.87 61.240 305.21 10.305 74.77 4.798
2012 2849.68 82.070 2244.62 66.032 336.13 13.928 85.00 6.034
2013 3001.69 90.737 2380.35 72.406 348.28 15.752 89.13 6.463
2014 3058.48 99.079 2358.96 74.998 395.88 19.217 119.71 8.707
2015 3156.90 110.106 2268.80 76.927 446.80 16.492 257.37 20.487
2016 3212.33 112.963 2410.46 84.267 424.40 16.160 193.53 16.292
2017 3266.46 120.629 2423.34 88.178 438.69 17.576 220.50 18.586
2018 3321.35 129.834 2394.56 90.748 461.61 19.481 281.25 23.478
2019 3377.49 135.757 2466.77 96.100 456.75 20.087 270.04 23.396
2020 3431.91 151.990 2323.14 93.763 641.26 31.174 283.58 25.352
2021 3488.19 161.985 2237.75 94.338 772.91 38.888 293.59 27.007
2022 3544.77 170.773 2260.15 99.327 783.59 39.895 317.10 29.747
2023 3602.49 175.870 2400.42 107.991 738.03 38.280 280.10 27.741
2024 3661.16 187.709 2366.45 111.438 767.12 40.170 343.66 34.187
2025 3719.49 202.129 2347.57 113.413 641.23 33.938 546.75 52.806
2026 3779.89 211.706 2532.68 126.842 498.91 26.746 564.37 56.087
2027 3841.81 225.183 2520.91 131.631 509.95 27.842 627.01 63.619
2028 3903.46 240.902 2465.07 133.968 528.02 29.565 726.43 75.215
2029 3966.94 250.980 2546.47 142.416 527.73 30.250 708.79 76.095
2030 4030.02 268.803 2468.41 142.596 538.33 31.802 839.35 92.119
EXT. 4030.02 1411.991 2468.41 768.425 538.33 152.706 839.35 479.606
..FUEL CLASS - HYDR.. ..FUEL CLASS - WIND..
YEAR ENERGY, GWH cosT, M$ ENERGY, GWH COST, M$
2011 14.33 0.249 169.61 -4.212
2012 14.33 0.256 169.61 -4.180
2013 14.33 0.264 169.61 -4.147
2014 14.33 0.272 169.61 -4.114
2015 14.33 0.280 169.61 -4.080
2016 14.33 0.288 169.61 -4.044
2017 14.33 0.297 169.61 -4.007
2018 14.33 0.306 169.61 -4.179
2019 14.33 0.315 169.61 -4.141
2020 14.33 0.324 169.61 1.376
2021 14.33 0.334 169.61 1.418
2022 14.33 0.344 169.61 1.460
2023 14.33 0.354 169.61 1.504
2024 14.33 0.365 169.61 1.549
2025 14.33 0.376 169.61 1.596
2026 14.33 0.387 169.61 1.643
2027 14.33 0.399 169.61 1.693
2028 14.33 0.411 169.61 1.744
2029 14.33 0.423 169.61 1.796
2030 14.33 0.436 169.61 1.850
EXT. 14.33 2.146 169.61 9.108

NOTES - ANNUAL COSTS ARE IN MILLIONS OF CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE IN MILLIONS OF DOLLARS DISCOUNTED TO THE BEGINNING OF 2010.
- COSTS INCLUDE FUEL, VARIABLE O+M, AND FIXED O+M.

C-15



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 11:18:27

EGEAS REPORT VERSION 9.02 PRODUCTION COST - ANNUAL BY UNITS REPORT PAGE 15
e A A e L S R I I I ™™
PLAN 1 YEAR 2011 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2899. 455. -2444. -23.77
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -2021. 252. -1769. -26.47
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 264. 250. 515. 13.24
COYOTE MUST 106.800 11226. 1.320 82.56 770.32 11414. 2031. 2440. 15885. 20.62
BIG STONE MUST 107.800 10377. 2.030 72.92 686.73 14467. 1004. 2422. 17893. 26.06
MISO-Off peak 30.000 10500. 0.000 70.48 184.72 0. 4559. 0. 4559. 24.68
LEWIS & CLARK 52.300 12741. 1.370 65.05 297.23 5188. 802. 2561. 8552, 28.77
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 249. 0. 249. 17.35
HESKETT #2 MUST 74.600 13759. 1.720 56.10 365.60 8652. 2892. 3962. 15506. 42.41
MISO-On Peak 30.000 10500. 0.000 27.17 71.21 0. 2442. 0. 2442. 34.30
HESKETT #1 29.200 15883. 1.520 23.52 60.00 1448. 381. 1575. 3404. 56.74
GLENDIVE CT #2 43.000 8700. 5.010 11.29 42.41 1849. 103. 249. 2201. 51.89
GLENDIVE CT #1 42.000 11955. 5.010 5.98 21.96 1315. 53. 142. 1511. 68.80
MILES CITY C.T. 30.000 13857. 5.010 3.94 10.33 717. 25. 324. 1066. 103.18
XCEL ENERGY PK 2 105.000 1. 0.000 1.13 10.39 0. 902. 1886. 2789. 268.38
GLENDIVE DISEL 2.000 11000. 21.470 0.35 0.06 14. 0. 6. 20. 333.64

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.



ELECTRIC POWER RESEARCH INSTITUTE 2011 IRP 4/26/11 11:18:27

EGEAS REPORT VERSION 9.02 PRODUCTION COST - ANNUAL BY UNITS REPORT PAGE 16
***********************************************************************************************************************
PLAN 1 YEAR 2012 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COST FACTOR GENERATION FUEL O+M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH  $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2892. 469. -2423. -23.57
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -2017. 260. -1757. -26.30
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 268. 258. 526. 13.53
BIG STONE MUST 107.800 10412. 2.180 80.82 761.08 17274. 1147. 2494. 20915. 27.48
LEWIS & CLARK 52.300 12688. 1.389 80.26 366.69 6465. 1019. 2638. 10122. 27.60
MISO-Off peak 30.000 10500. 0.000 77.52 203.16 0. 5264. 0. 5264. 25.91
COYOTE MUST 106.800 11225. 1.420 74.32 693.45 11054. 1883. 2513. 15450. 22.28
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 256. 0. 256. 17.87
HESKETT #2 MUST 74.600 13715. 1.800 54.40 354.54 8752. 2889.  4081. 15722. 44.34
MISO-On Peak 30.000 10500. 0.000 31.38 82.23 0. 2962. 0. 2962. 36.02
HESKETT #1 29.200 15884. 1.600 26.99 68.86 1750. 450. 1622. 3822. 55.51
GLENDIVE CT #2 43.000 8703. 5.750 12.84 48.25 2414. 120. 257. 2791. 57.86
GLENDIVE CT #1 42.000 11952. 5.750 6.84 25.09 1724. 63. 147. 1933. 77.06
MILES CITY C.T. 30.000 13852. 5.750 4.42 11.59 923. 29. 334. 1286. 110.92
WE ENERGIES 110.000 1. 0.000 1.23 11.85 0. 1348. 3828. 5176. 436.92
GLENDIVE DISEL 2.000 11000. 23.110 0.40 0.07 18. 0. 6. 24. 343.49

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.
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EGEAS REPORT
PLAN 1 YEAR
UNIT NAME

DIAMOND WILLOW
CEDAR HILLS
GLEN ULLIN ORMAT
BIG STONE

COYOTE

LEWIS & CLARK
MISO-Off peak
HESKETT #2

WAPA PUR-FT PECK
MISO-On Peak

HESKETT #1
GLENDIVE CT #2
GLENDIVE CT #1
MILES CITY C.T.
WE ENERGIES

PURCHASE POWER
GLENDIVE DISEL

2013

ALT
INST
YEAR LODNG

RATED
CAPACITY
MW

HEAT
RATE

MUST

MUST
MUST

2013

106.800

52.300
30.000
74.600

2.800
30.000

29.200
43.000
42.000
30.000
115.000

10.000
2.000

11000.

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

* CAPACITY FACTOR ORDER *

FUEL
COST
$/MBTU

1.438

0.000

1.640
5.900
5.900
5.900
0.000

0.000
25.360

CAP.
FACTOR
%

GENERATION

THE BEGINNING OF 2010.

2155.

1050.

1671.

151.
344.
4002.

380.
6.

PRODUCTION COST

K$

-2402.
-1745.

588.
23181.
17285.

10460.
5695.
17492.
264.
3157.

3988.
2959.
2068.
1424.
5910.

402.
11.

$/MWH

-23.37
-26.12

15.12
29.71
22.43

28.52
27.21
44.60
18.40
37.82

56.43
59.16
78.72

111.11
360.02

2233.58
602.48
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EGEAS REPORT VERSION 9.02
PLAN 1 YEAR 2014

ALT

INST
UNIT NAME YEAR LODNG
DIAMOND WILLOW NDT
CEDAR HILLS NDT
MISO-0Off peak
GLEN ULLIN ORMAT MUST
BIG STONE MUST
LEWIS & CLARK
COYOTE MUST
HESKETT #2 MUST
WAPA PUR-FT PECK MUST
HESKETT #1
MISO-On Peak
GLENDIVE CT #2
GLENDIVE CT #1
MILES CITY C.T.
WE ENERGIES
NEW DSM 2014 DHYDR
PURCHASE POWER 2014

GLENDIVE DISEL

RATED
CAPACITY

52.300
106.800
74.600
2.800
29.200

30.000
43.000
42.000
30.000
120.000

8.700
10.000
2.000

HEAT
RATE
BTU/KWH

1.
1.
11000.

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

2011 IRP

PRODUCTION COST -

* CAPACITY FACTOR ORDER *

FUEL
cosT
$/MBTU

0.000

0.000

0.000
0.000
27.150

CAP.
FACTOR
%

2.45

0.75
0.24
0.14

GENERATION
GWH

778.24

368.98
708.86
386.33

14.33
116.54

106.27
65.97
35.85
17.87
25.65

0.57
0.21
0.02

THE BEGINNING OF 2010.

FUEL
K$

0.

0.

0.

0.

20682.

6819.
11458.
9963.
0.
3083.

0.
3490.
2602.
1503.

0.

0.
0.
7.

O+ M

1244.

1088.
2042.
3648.
272.
808.

4220.
174.
95.
47.
2988.

22.
26.
0.

4/26/11

354.
4176.

435.
392.
6.

11:18:27

PAGE 18

PRODUCTION COST

K$

-2381.
-1733.

2852.
1904.
7164.

457.
418.
14.

$/MWH

-23.16
-25.93

28.57
14.15
31.57

29.02
22.81
46.44
18.95
48.16

39.71
59.68
79.57

106.56
279.31

801.16
1980.50
552.18
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EGEAS REPORT VERSION 9.02 PRODUCTION COST - ANNUAL BY UNITS REPORT PAGE 19
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PLAN 1 YEAR 2015 * CAPACITY FACTOR ORDER *

ALT RATED HEAT FUEL CAP. VAR. FIXED

INST CAPACITY RATE COosT FACTOR GENERATION FUEL O+ M O+ M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2872. 512. -2360. -22.96
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -2004. 284. -1720. -25.74
MISO-Off peak 30.000 10500. 0.000 97.67 255.97 0. 7679. 0. 7679. 30.00
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 281. 282. 563. 14.47
COYOTE MUST 106.800 11225. 1.530 82.58 770.50 13233. 2287. 2746. 18266. 23.71
LEWIS & CLARK 52.300 12684. 1.487 80.55 368.03 6939. 1118. 2883. 10940. 29.73
HESKETT #2 MUST 74.600 13651. 1.960 64.47 420.14 11241. 4077. 4459. 19777. 47.07
BIG STONE UP 2015 MUST 105.900 10542. 2.660 63.23 584.96 16403. 2040. 3410. 21853. 37.36
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 280. 0. 280. 19.52
MISO-On Peak 30.000 10500. 0.000 57.32 150.24 0. 6263. 0. 6263. 41.69
HESKETT #1 29.200 15811. 1.730 49.07 125.18 3424. 894. 1773. 6091. 48.66
GLENDIVE CT #2 43.000 8628. 6.320 29.05 109.12 5950. 297. 281. 6528. 59.82
COMBUST. TURB.75 2015 88.000 11237. 6.320 14.62 112.38 7981. 261. 1232. 9474 . 84.30
COMBUST. TURB.75 2015 88.000 11431. 6.320 3.95 30.39 2196. 70. 1232. 3499. 115.11
GLENDIVE CT #1 42.000 12045. 6.320 1.05 3.86 294. 11. 160. 465. 120.30
NEW DSM 2014 DHYDR 8.700 1. 0.000 1.05 0.80 0. 30. 435. 465. 582.16
MILES CITY C.T. 30.000 13958. 6.320 0.60 1.58 140. 4. 364. 509. 321.05
DSM 2015 D 12.500 1. 0.000 0.48 0.52 0. 157. 626. 783. 1492.60
DSM 2015 D 12.500 1. 0.000 0.34 0.38 0. 113. 626. 738. 1963.75
GLENDIVE DISEL 2.000 11000. 29.020 0.12 0.02 7. 0. 6. 13. 622.85

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

THE BEGINNING OF 2010.

C-20
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***********************************************************************************************************************
PLAN 1 YEAR 2016 * CAPACITY FACTOR ORDER *
ALT RATED HEAT FUEL CAP. VAR. FIXED
INST CAPACITY RATE COSsT FACTOR GENERATION FUEL O+M O+M PRODUCTION COST
UNIT NAME YEAR LODNG MW BTU/KWH $/MBTU % GWH K$ K$ K$ K$ $/MWH
DIAMOND WILLOW NDT 30.000 0. 0.000 39.22 102.79 0. -2865. 528. -2337. -22.74
CEDAR HILLS NDT 19.500 0. 0.000 39.22 66.81 0. -1999. 292. -1707. -25.54
MISO-Off peak 30.000 10500. 0.000 97.64 255.89 0. 8060. 0. 8060. 31.50
GLEN ULLIN ORMAT MUST 5.300 1. 0.000 84.01 38.90 0. 285. 290. 575. 14.79
COYOTE MUST 106.800 11225. 1.591 82.58 770.50 13763. 2355. 2828. 18946. 24.59
BIG STONE UP 2015 MUST 105.900 10542. 2,780 81.17 750.96 22006. 2698. 3512. 28216. 37.57
LEWIS & CLARK 52.300 12684. 1.520 80.52 367.90 7093. 1151. 2969. 11214. 30.48
HESKETT #2 MUST 74.600 13678. 2.033 62.26 405.77 11286. 4055. 4593. 19934. 49.13
WAPA PUR-FT PECK MUST 2.800 0. 0.000 58.58 14.33 0. 288. 0. 288. 20.11
MISO-On Peak 30.000 10500. 0.000 48.85 128.04 0. 5605. 0. 5605. 43.78
HESKETT #1 29.200 15821. 1.799 45.21 115.33 3283. 848. 1826. 5957. 51.65
GLENDIVE CT #2 43.000 8660. 6.300 22.50 84.50 4610. 237. 289. 5136. 60.78
COMBUST. TURB.75 2015 88.000 11275. 6.300 10.84 83.36 5922. 199. 1269. 7390. 88.65
COMBUST. TURB.75 2015 88.000 11458. 6.300 2.85 21.93 1583. 52. 1269. 2905. 132.44
NEW DSM 2014 DHYDR 8.700 1. 0.000 1.22 0.93 0. 35. 435. 470. 506.94
GLENDIVE CT #1 42.000 12208. 6.300 0.72 2.65 204. 7. 165. 377. 141.86
MILES CITY C.T. 30.000 13900. 6.300 0.40 1.05 92. 3. 375. 471. 446.22
DsSM 2015 D 12.500 1. 0.000 0.35 0.38 0. 115. 626. 740. 1936.51
DSM 2015 D 12.500 1. 0.000 0.25 0.28 0. 83. 626. 708. 2571.75
GLENDIVE DISEL 2.000 11000. 31.051 0.11 0.02 7. 0. 7. 13. 682.70

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO THE BEGINNING OF 2010.

C-21
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EGEAS REPORT VERSION 9.02
PLAN 1 YEAR 2017

ALT

INST
UNIT NAME YEAR LODNG
DIAMOND WILLOW NDT
CEDAR HILLS NDT
MISO-Off peak
GLEN ULLIN ORMAT MUST
BIG STONE UP 2015 MUST
COYOTE MUST
LEWIS & CLARK
HESKETT #2 MUST
WAPA PUR-FT PECK MUST
MISO-On Peak
HESKETT #1
GLENDIVE CT #2
COMBUST. TURB.75 2015
COMBUST. TURB.75 2015
NEW DSM 2014 DHYDR
GLENDIVE CT #1
MILES CITY C.T.
DSM 2015 D
DSM 2015 D

GLENDIVE DISEL

RATED
CAPACITY

106.800
52.300
74.600

2.800
30.000

29.200
43.000
88.000
88.000

8.700

42.000
30.000
12.500
12.500

2.000

HEAT
RATE
BTU/KWH

11000.

NOTES - ANNUAL COSTS ARE IN CURRENT DOLLARS.
- EXTENSION PERIOD COSTS ARE DISCOUNTED TO

2011 IRP

PRODUCTION COST -

* CAPACITY FACTOR ORDER *

FUEL
cosT
$/MBTU

CAP.
FACTOR
%

GENERATION

770.50
338.87
418.36

14.33
138.68

129.07
93.34
95.51
26.84

1.05

3.41
1.36
0.50
0.37
0.03

THE BEGINNING OF 2010.
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3820.
5217.
6927.
1981.

0.

267.
122.
0.

10.

151.

0.

4/26/11

1881.

435.

170.
387.
626.
626.

7.

11:18:27

PAGE 21

PRODUCTION COST

K$

-2314.
-1693.
8574.
638.
29928.

19652.
10829.
21090.
297.
6375.

6679.
5785.
8470.
3355.

475.

737.
17.

$/MWH

-22.51
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