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MONTANA-DAKOTA UTILITIES CO.
A Division of MDU Resources Group, Inc.

Before the Public Service Commission of North Dakota
Case No. PU-06-482
Direct Testimony

of
James A. Heidell

Please state your name, title, and business address.

My name is James A. Heidell. | am a Managing Consultant at PA Consulting
Group, Inc. (“PA"), a global management and technology consulting firm. My
business address is PA Consulting Group, 390 Interlocken Crescent, Suite 410,

Broomfield, CO 80021.
Please summarize your professionai qualifications and educational background.

| have been employed by PA since 2000 and have specialized in the analysis of
U.S. wholesale energy markets, financial modeling of electric generation assets,
and analysis of retail rates. Prior to joining PA | worked for ten years at Puget
Sound Energy (PSE), an integrated natural gas and electric utility serving retail
customers in western Washington. At PSE | held multiple positions including
Director of Financial Planning and Director of Federal and State Regulation. |
received a BS in Civil Engineering from Tufts University, a MS in Engineering
Economics from Stanford University, and a MBA from the University of

Washington. | am also a CFA. My full CV is attached as Exhibit No.___ (JAH-1).
Please describe your background and experience in the electricity industry.

| have worked in the electricity industry for over twenty years and my areas of
expertise include: electricity market modeling, financial modeling, and analysis of

both demand and supply side resource expansion.
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Whom do you represent in this proceeding?

| am presenting testimony on behalf of Montana-Dakota Utilities Co. (Montana-

Dakota), a Division of MDU Resources Group, Inc.
What is the purpose of your testimony?

The purpose of this testimony is to present the base case resource expansion
analysis for the Montana-Dakota electric system. The purpose of my study was
to determine the least cost expansion option based upon the base case load
forecast provided by Montana-Dakota in conjunction with PA base case
assumptions about resource expansion options and future fuel costs. |
performed this study using the Strategist optimization model licensed from

NewEnergy Associates.
What are your conclusions?
Based upon the results of my analysis, | have concluded:

e Under the base case assumptions, the selection of Big Stone Il for the next

resource addition in 2011 results in the lowest long term utility costs.

e Based upon the data provided about Big Stone I, this option is the optimal
next resource addition, based upon the alternatives of lignite coal, IGCC,
natural gas fired combined cycle and simple cycle plants, wind resources,

and demand side management resources.

e An additional capacity resource is likely to be needed in 2014. Based upon
current data, that resource is likely to be a combustion turbine. However,
given the relatively short lead time required to construct new combustion

turbines, no decision on that resource is necessary at this time.
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What methodology did you use to identify the lowest cost resource addition

| used a third-party integrated strategic planning model called Strategist. This
model, licensed from NewEnergy Associates, is used by a number of retail
utilities to evaluate resource expansion options to serve retail load customers.
Strategist is a dynamic programming model that identifies the least cost resource
expansion option based upon a number of variables including system loads,
currently available generation resources, cost of new resources (both supply and

demand side), and fuel costs.
What was the time frame for the study?

PA’s analysis was based upon a twenty year time horizon (2006 — 2025). The
analysis considered “end-effects”. End-effects account for the value of
resources past the end of the study-period and are used to ensure that the
answer is not biased away from long-lived assets that retain significant value past

the end of the study period.
What economic test was used in the cost minimization study?

The study was based upon minimizing utility costs whereby the fixed and variable
costs of existing resource options were considered, along with the fixed costs,

variable costs and levelized cost of new resource options.
What data did you rely upon to reach your conclusions?

The base case analysis utilized a combination of data provided by Montana-

Dakota and assumptions used by PA in its analysis of wholesale energy markets.
PA reviewed the Montana-Dakota supplied data and concluded that both sources
of data when combined created an integrated and reasonable set of assumptions

for the purposes of developing the least cost expansion study.
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What data were provided by Montana-Dakota?

Montana-Dakota provided data regarding its load shape and hourly load forecast.
These data were used to generate typical week load patterns for the Strategist
software. Montana-Dakota also provided the attributes of its existing generation
resources and contracts including: capacity and energy limitations, expected end
of contract / asset retirement, heat rates, contract terms, and coal costs.
Montana-Dakota also provided information about the costs of the proposed Big
Stone Unit Il. PA and Montana-Dakota jointly developed assumptions about
demand side management options based upon information in the 2005 North

Dakota Integrated Resource Plan.
What data were developed by PA for the resource expansion study?

The study is based upon PA’s forecast of natural gas costs and the cost of new

generation resource options.
What did your study conclude?

The PA study concluded that the lowest cost system expansion option, given
existing commitments, is to add Big Stone Unit Il in 2011 and add combustion
turbines in 2014 and 2021. PA also developed two alternative expansion plans
where 1) additional demand side resources are forced in to the utility system in
2011, and 2) additional wind is forced in 2015. Both of these alternative plans

result in minimal increases in total utility costs over the study period.
Have you prepared a summary report of your analysis?

Yes. The report is provided as Exhibit No.___ (JAH-2).



1 Q Does this conclude your testimony?

2 A Yes.
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James A. Heidell
Member of PA’s Management Group

Managing Consultant — Global Energy Practice

Mr. Heidell has over 24 years experience in the energy and utility
business. His area of specialization at PA includes: litigation
support for retail utilities, the analysis of generation resource
acquisitions, valuation of electric generation assets, and the
analysis of wholesale energy markets in the United States. Mr.
Heidell has extensive experience in financial analysis of major
generation investments to support restructuring, financing and
investment decisions. He is also experienced in regulatory policy,
cost-of-service, pricing, performance based regulatory
mechanisms, and service quality. Mr. Heidell has prepared
expert reports for civil litigation and provided testimony in
regulatory proceedings.

A BUSINESS VALUATION OF MERCHANT ENERGY
COMPANIES

Mr. Heidell led a PA team that valued the worldwide generation
portfolio of NRG a major merchant energy company that went into
bankruptcy. The work on behalf of the creditors, valued the
company, developed an analysis of cash flows, and advised the
creditors on the viability of the debtor’s plan of reorganization.

Mr. Heidell advised creditors on the strategic plan with regards to
which assets and markets the Company should shed and which
ones should be retained.

Mr. Heidell provided asset valuations to creditors for a number of
different merchant generation projects in the U.S. that were either
in bankruptcy, or in the process of consensual transfer to the
creditors. These projects included Brazos Valley, Granite Ridge,
Lake Road, Audrain, and Kendall. The valuation work
incorporated market modeling to develop short and long-term
forecasts of gross margins and cash flows, evaluation of
contracts, and due diligence on all aspects of the generation
company'’s financials.

Mr. Heidell led the market analysis and valuation of the Wolf
Hollow generation project to support the financing of the
merchant power plant as well as obtaining credit ratings from
Moody's and Standard & Poor’s.

Mr. Heidell provides ongoing advisory services to equity and debt
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funds with regards to valuation of generation assets to support
equity and distressed debt acquisition and sales.

Mr. Heidell has valued multiple wholesale generation companies
to support billions of dollars of corporate credit agreements.
Valuation work involved development of cash flows as a going
concern and from a third party basis at the enterprise level. The
analysis involved forecasting energy markets, analysis of fuel
contracts and off-take agreements, and review of non-fuel O&M
and capital expenditures.

B ANALYSIS OF WHOLESALE ENERGY MARKETS

Mr. Heidell has worked on modeling energy prices using
PROSYM and PA proprietary volatility models to support the
financing of generation assets and identification of new
generation markets for a number of clients including Edison
Mission Energy and KeySpan. He has also developed SAS
models to analyze the market value of power contracts for
Exelon. The work for Exelon was used to support a bond
financing. In a separate transaction involving bond reinsurance,
Mr. Heidell modeled distributions of prices to identify 95% and
97.5% probabilities of repayment.

Mr. Heidell has worked with numerous retail electric utilities to
develop least cost generation resource acquisition strategies.
This area of work involved analysis of wholesale markets and
identification of least cost alternative between build versus buy
decisions. Mr. Heidell has developed probabilistic distributions of
future market electric prices to identify how resource acquisition
strategies are impacted by uncertainty.

Mr. Heidell has developed valuations of generation assets to
support development of bids for the acquisition of major
generation portfolios. In two separate transactions the valuation
of assets involved developing distributions of asset values as well
as valuing POLR load and merchant generation contracts.

Mr. Heidell led an evaluation of wholesale markets for MDU to
support an investigation into the feasibility of building a new
lignite coal plant to be included in utility rate base.

Mr. Heidell performed an analysis the Alberta Energy Markets to
develop benchmark prices for evaluation of bids as part of the
sale of the rights to generation assets.

C NATURAL GAS LDC DUE DILIGENCE

Mr. Heidell conducted due diligence of the Mountaineer Gas local
distribution company to support bank financing of the acquisition.
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D RISK AND OTHER MODELING

Mr. Heidell developed a model to analyze quarterly earnings risk
associated with weather variation for a U.S. retail utility. The
model incorporated correlations between weather, load, and
wholesale energy prices to identify changes in retail revenue and
associated changes in cost based upon historic temperature
distributions.

Mr. Heidell developed a value at risk model for a U.S. retail utility
to guide risk management decisions about the level of surplus
power sales to target for long-term versus short-term positions.
The model develops target long-term positions based upon risk
preferences, earnings targets, and a combination of historical and
simulated distributions of wholesale gas and electric prices.

Mr. Heidell was part of a team to develop the market value of gas
in the German markets. The modeling determined the value of
gas based upon the cost of the use of alternative fuels. The
analysis was used as part of contract negotiations to determine
the price of natural gas.

Mr. Heidell reviewed the Alberta Electric System Operator load
forecasting methodology. The review examined the analytic
approach; bench marked forecasting techniques, and made
recommendations for enhancements.

E LITIGATION SUPPORT

Mr. Heidell developed avoided costs and an economic analysis to
support a utility litigating with a wind developer seeking to obtain
a long-term power contract under PURPA.

Mr. Heidell reviewed the prudence of actions of a public power
entity regarding the appropriateness of financial and ratemaking
polices as part of litigation related to a power sales contract.

Mr. Heidell benchmarked management performance of a major
utility to support management in a shareholder lawsuit.

Mr. Heidell filed testimony on behalf of Hydro One addressing the
issue of rate mitigation as part of the transition from the vertically
integrated market structure in Ontario.

Mr. Heidell prepared cost-of-service and rate design testimony for
PSE’s 2001 and 2004 electric and natural gas rate cases. Mr.
Heidell developed a gas and electric cost-of-service model used
to support regulatory filings.

Mr. Heidell provided complex financial modeling support in a
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federal tax case to identify levels of losses associated with utility
power contracts that were not fungible.

Mr. Heidell has supported NRG in litigation pertaining to breach of
contract claims. The analysis involves examining the value of
certain merchant power opportunities in New York state through
the development of market assessments and development of a
financial analysis.

Mr. Heidell supported Firestone in the preparation of insurance
claims for recovery of losses related to major injury claims
associated with recalled tires. The work involved development of
databases and analysis of claim rates.

Mr. Heidell was part of a team analyzing emissions from coal
plants over the past two decades to defend a client against
Federal prosecution in New Source Review litigation.

F FINANCIAL MANAGEMENT & ANALYSIS

Mr. Heidell served as the interim Finance Manager for a New
England gas fired combined cycle plant. Responsibilities
included financial reporting, developing an annual budget, and
preparing long run financial projections for a project to be turned
back to the creditors.

Mr. Heidell developed an analysis of the economics of the Dallas
Fort Worth airport pursing an option to purchase the natural gas
and electric distribution systems used to deliver energy to the
airport facilities. The analysis considered the economics with
regards to the airport pursuing different organizational structures
under Texas law for delivering and selling electricity.

Mr. Heidell worked in the energy business for eighteen years prior
to joining PA. Prior to joining PA he worked at Puget Sound
Energy, an investor-owned electric / natural gas utility in
Washington state. He held multiple positions including Director of
Financial Planning and Director of Federal & State Regulation.
Prior to working at Puget Sound Energy, he was an energy
consultant providing services to government agencies, investor
owned utilities, and public utilities. Mr. Heidell has conducted
numerous financial studies related to the purchase and sale of
power plants, NUG contracts, and natural gas generation supply
contracts. He has also worked on the valuation of utility
distribution companies and determined the profitability associated
with adding and disposing of electric and natural gas distribution
service areas. Mr. Heidell has performed embedded and
marginal cost-of-service studies and developed pricing for
regulated and market-based electric services. Mr. Heidell has
presented expert testimony on cost-of-service and pricing.
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Mr. Heidell was the Manager of Energy Economics at a SRC, a
utility consulting firm. Mr. Heidell prepared assessments of
energy and water conservation potential, modeled energy use in
commercial buildings, performed statistical analysis associated
with large utility customer data sets, and analyzed electro-
technologies for industrial applications.

CFA - Chartered Financial Analyst, 1997

University of Washington, MBA, Finance and Accounting, 1989
Stanford University, MS, Engineering Economic Systems, 1982.
Tufts University, BSE, Civil Engineering, 1979

Association of Investment Management Research
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FOREWORD

PA Consulting Group (PA) prepared a base case analysis to identify the least cost
expansion plan for Montana-Dakota Utilities Co., a division of MDU Resources Group,
Inc. (Montana-Dakota) to serve its retail load growth. The generation expansion plan
was developed using the Strategist software and considered a range of options
including wind, natural gas-fired combined cycle and combustion turbine plants,
conventional and IGCC coal-fired generation, and DSM resources. The results of this
analysis are presented in this report. The analysis does not consider all the risk factors
related to both supply and demand.
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1 EXECUTIVE SUMMARY

PA Consulting Group (PA) was requested to perform a base case generation expansion
plan for Montana-Dakota. The analysis was initially conducted in May and June of 2006
and then updated in September of 2006. The update reflected revised assumptions
regarding the cost of thermal resources as well as the associated cost to integrate those
resources into the Montana-Dakota system. The purpose of the study was for PA to
independently identify the least cost resource addition for the Montana-Dakota system.
This analysis was completed using the Strategist software developed by NewEnergy
Associates. PA performed a base case analysis to examine the economics of multiple
expansion options including demand side management, wind resources, natural gas
fired resources, and coal-fired resources. The result of the analysis is that Montana-
Dakota’s participation in 116 MW of the proposed Big Stone Il coal plant yielded the
lowest cost expansion option.

1.1 OPTIONS EXAMINED

PA considered a number of supply side options including wind, natural gas fired
generation and coal generation. A summary of the initial cost of the options is shown in
Figure 1-1 — the base year for dollars in the study was 2006. (The options for the
thermal resources include estimates of transmission costs.) In addition, PA also
included conservation options in the study.

Figure 1-1: Generation Options
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1. Executive summary...

These options were examined in conjunction with the load growth assumptions shown
in Figure 1-2, described in Chapter 3, and other generation and fuel cost assumptions
described in Chapter 4.

Figure 1-2: Montana-Dakota Load Assumptions
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1.2 FUEL COST ASSUMPTIONS

The coal forecast for Big Stone Il and LV-21 along with the natural gas price forecast is
shown below in Figure 1-3.

Figure 1-3: Fuel Forecast
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1. Executive summary...

1.3 RESULTS

The results of the analysis of the least cost expansion plan are based upon current
generation plus the planned and committed additions. The committed additions include
the short term capacity contract with Xcel Energy (85-100 MW), the South Dakota Wind
project (31.5 MW), and an assumed wind project in Montana. The least cost additions
selected by the Strategist model are the planned Big Stone Il project in 2012, a
combustion turbine in 2015, additional wind resources in 2023 and 2024, DSM in 2014
and 2015, and a contract extension. A summary of the cost associated with the
preferred plan is shown in Figure 1-4.

Figure 1-4: Forecast of Utility System Costs
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Z METHODOLOGY

PA developed the generation expansion plan analysis with the Strategist software
licensed from NewEnergy Associates. The software includes an optimization module
that selects the least cost resource using dynamic programming techniques. The
optimization was set up to minimize utility system costs based upon existing generation
and loads, projected load growth, fuel cost forecasts, and generation expansion options.
PA performed the study using a twenty year planning horizon (2006 — 2025) and
allowed the optimization to incorporate end effects (accounting for the cost of
generation resources that have economic life beyond the end of the study period.)

2.1 DATA SOURCES

PA utilized data provided by Montana-Dakota with regards to existing loads, the load
forecast, and the costs associated with existing generation. PA also relied upon
information provided by Montana-Dakota to determine the cost of the Big Stone Il coal
plant in South Dakota and the LV-21 unit in North Dakota. PA reviewed the data
provided and concur they represent reasonable assumptions.

PA used its own data to develop the long-term forecast of natural gas prices as well as
the wind and Integrated Gasification Combined Cycle (IGCC) units. The costs of
combined cycle and simple cycle gas turbines were based upon the Black & Veatch
Supply-Side Technology Study.

2.2 SYSTEM CHARACTERIZATION

The Montana-Dakota retail load was modeled as a single system. The analysis did not
consider exports or imports to the Montana-Dakota system beyond what was necessary
to serve emergency power needs or to assign a value for excess energy as a result of
must-run units (dump power). The analysis did not consider optimization of utility
system costs by including any benefits from off-system sales.

2.3 SCENARIO/RISK ANALYSIS

PA's analysis was limited to base case scenarios using a combination of existing unit
costs provided by Montana-Dakota, and PA generic unit cost assumptions. Risks
related to fuel prices, load deviations from the forecast, environmental regulations,
MISO market design, and a range of other factors were not included in this study.

2-1
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3. LOAD AND EXISTING SYSTEM ASSUMPTIONS

Key inputs to the optimization model are the load forecast and the characteristics of the
existing system. These assumptions drive both the need and timing for new demand or
supply side resources. Upon the request of PA, these data were provided by Montana-
Dakota.

3.1 LOAD ASSUMPTIONS

PA treated Montana-Dakota's retail electric load obligations in South Dakota, North
Dakota, and Montana as a single system. The system load assumptions are shown in
Table 3-1. The average annual energy and load growth during the study period is 0.96%
and 0.94% respectively. These assumptions include implementation of existing DSM
programs that provide a reduction of approximately 6.5 MW of peak demand and
38,000 MWh of energy.

Table 3.1: Load Assumptions

Energy Peak Demand | Load Factor

Year (GWH) (MW) (%)
2006 2,441 ] 481.8 57.8%
2007 2,496 487.8 58.4%
2008 2,540 4924 58.9%
2009 2,581 4970 59.2%
2010 2,624 502.4 59.6%
2011 2,647 - 507.7 59.5%
2012 2669 512.9 59.4%
2013 2,689 518.1 59.2%
2014 2,706 523.3 59.0%
2015 2,723 528.6 58.8%
2016 2,740 _ 533.6 58.6%
2017 2,758 538.9 58.4%
2018 _ 2,775 v 544.1 58.2%
2019 2,793 5493 58.0%
2020 2,811 554.5 57.8%
2021 2829 = 5598 57.7%
2022 2847 5648 57.5%
2023 286 5701 574%
2024 2,884 575.3 57.2%
2025 2,903 580.5 57.1%

3-1
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3. Load and existing system assumptions...

3.2 EXISTING RESOURCES

PA's base case assumes that the existing Montana-Dakota thermal resources are
available through out the study period. A summary of these resources and associated
characteristics is provided in Table 3-2. In addition to the thermal resources, PA also
included existing contracts with the current expiration dates. A summary of the contracts
is provided in Tables 3-3 and 3-4.

Table 3.2: Existing Montana-Dakota Resources Modeled

2006 2006 2006 Average Forced

Rated Full Load Fuel Variable Fixed Planned Qutage
Year Capacity Heat Rate Price O&M Cost O&M Cost Maintenance
; Weeks/Year

Big Stone | 1975 107.0 26 5.93%
Coyote 1981 106.8 3.0 5.93%
Heskett #1 1954 29.4 3.1 4.04%
Heskett #2 1963 73.5 e 36 4.04%
Lewis & Clark 1958 52.3 c 33 4.04%
Glendive CT #1 1979 426 e 2.0 12.06%
Glendive CT #2 2003 426 2.0 12.06%
Miles City CT 1972 28.9 20 12.06%
Williston CT 1953 10.6 1.0 12.06%

Capital costs associated with continued operation of these resources were not included
in the analysis and those costs are therefore not reflected in the summary results of
total system costs.

Table 3.3: Existing Contracts Modeled

First Year 2006 2006
Annual Demand Energy
Starting Expiration Capacity Energy Charge Cost
Contract Date Date
AVS I 1996 2006 66.4 456.5
South Dakota Wind 2008 2038 315 110.4 t
NorthPoint 2005 2006 15.0-25.0 36.5 ac
WAPA 2001 2031 28 14.3 R
Xcel Peaking’ 2007 2010 85 - 100 215.9

Table 3.4: Potential Contracts Modeled

(1) The Xcel contract increase to 100 MW in 2010 and has an option to be extended 1 year

Montana-Dakota — October 2, 2006 — Version: 2.0

First Year 2006 2006
Annual Demand Energy
Starting Expiration Capacity Energy Charge Cost
Contract Date Date MW MWh /kKW-Year /MWh
Xcel Peaking 2011 2011 105 226.7
MT Wind' 2008 2038 39020 110.4 ﬁdm
(1) The MT wind contract is assumed to start at 10 MW in 2008, 20 MW in 2010, & 30 MW starting in
2015

3-2




4. RESOURCE OPTIONS

The Strategist Model determines the least cost generation expansion plan based upon
the identified options. PA’s analysis included the natural gas, coal, and wind generation
options and DSM that was modeled as a contract. The parameters associated with
these options are identified in this section.

4.1 GENERATION

The characteristics of the generation expansion options are shown below in Table 4-1.
The capital costs of the units reflect the likely available options to Montana-Dakota. For
example, both the LV-21 and combined cycle costs are relatively high on a dollar per
kW basis as a result of not having economies of scale. The variable cost of wind
includes wind integration costs. Wind resources were assumed to have a 22% capacity
credit for summer months. The Wind option was modeled with a capital cost of
$1,500/kW in 2006, declining to a cost of $1,200/kW in 2011.

Table 4-1: New Generation Resource Options

ES3 e Varanie: e "~?~
2 Capacﬂy COst S{kw. Heat Rate FuelPrice  Cost ixed Wst - Maint.

Umt g L (Mwy (20661 . (Bt/kWh) - (SIMMBtu) WMWH $TKW {2006)" Wkﬂ'Yr F
Combustlon Turbine’ Natural Gas 2008 - 2025 43 916 9,000 7.37 4 32.22 2
Combined Cycle Natural Gas 2009 - 2025 130 1,668 7,550 7.37 4 18.85 2 3
Bigstone n Coal 2012 - 2025 116 2,461 9,600 1.52 2 27.70 4 5
Wind Wind 2008 - 2025 50 1,500 ) 25.00
IGCC' Coal 2015 - 2025 116 2,668 9,612 1.07 6 2415 4 5
Lignite Coal’ Coal 2112 - 2025 116 2,745 10,440 1.28 3 46.72 4 8

(1) Includes estimates of transmission integration costs

In addition to the generation options, PA included three DSM options as contracts
based upon extrapolation of data from Montana-Dakota’s 2005 Integrated Resource
Plan. One was based upon Montana-Dakota’s 2005 Integrated Resource Plan and the
other two were the result of discussions with Montana-Dakota. The three DSM options
are 7.36 MW of residential and commercial air conditioning peak control measures
available at a cost of $373/kW and an additional 5 and 10 MW of conservation available
at $470/kW and $560/kW, respectively. The DSM options are summarized in Table 4-2.

Table 4-2: DSM Options

2006 - FirstYear = 2006 2006
: .. Capital o o Annuals Demand Energy
 Years  Cost  Capacity Energy = Charge Cost
Contract Available  ($/kW)  (MW)  (MWh) ~ ($/kW-Year) (8
DSM Option 1 2011-2025 373 7.36 2,550 0 0.00
DSM Option 2 2009-2025 470 10 1,275 0 0.00
DSM Option 3 2009-2025 560 10 2,550 0 0.00

4-1
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4. Resource options...

4.2 FUEL

PA relied upon the coal cost estimates developed by Montana-Dakota for the coal
resources and used PA’s long-term consensus natural gas forecast for the combined
cycle and combustion turbine options.

Table 4-3: Fuel Forecast ($/MMBtu)

Big Stone Il &
Generic Steam ;
Year Natural Gas Turbine Coal LV-21 Coal
2006 7.37 o152 131
2007 1026 196 135
2008 892 160 | 138
2009 . [.78 | 164 R 141
2010 678 1.68 | 145
2011 658 iz | 149
2012 6.53 L. 178 1.52
2013 677 181 186
2014 60 18 160
2016 710 196 168
2018 739 2.04 1.77
2‘?1E"‘Wi [CL L 210 L L
2020 806 215 186
o221 838 220 o
2022 869 226 1.95
2023 9.00 2.31 2.00
2024 934 237 208
2025 9.70 2.43 2.10

4.3 OTHER ASSUMPTIONS

Table 4-4 shows the economic assumptions related to the generation
alternatives.
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4. Resource options...

Table 4-4: Economic Parameters

Combustion Combined

Turbine Cycle Bigstone Il Wind IGCC LV-21
Book Life (Years) 25 25 40 20 40 40
Operating Life (Years) 25 25 40 20 40 40
Cost of Money (%) 7.65 7.65 7.65 7.65 7.65 7565
Insurance and Property Taxes (%) 2% 2% 1% 2% 2% 2%
Levelized Fixed Charge Rates (%) 10.67 10.67 9.34 11.69 9.34 9.34

4-3

Montana-Dakota — October 2, 2006 — Version: 2.0




5. Results...

5. RESULTS

The optimal plan selects Big Stone Il in 2012, a gas-fired combustion turbines in 2015,
and additional DSM and wind resources. The optimal plan also assumes an extension
of the Xcel Peaking contract for one year, 2011. This plan also assumes that in addition
to the South Dakota wind project, MDU also acquires 30 MW of wind to serve Montana
load. The net present value of the utility system cost is $1,780,543,800. (Note the
system cost does not include capital expenditures associated with extending the life of
plants.)

Table 5-1: Expansion Plan Summary

Least Cost l
NPV Utility System Cost ($000) 1,780,543
Resource in Least Cost Plan
2006
2007 Xcel Peaking
2008 South Dakota Wind,
7 Montana Wind
2009
2011 Extension of Xcel
Peaking
2012 Big Stone Il
2014 DSM
2015 CT, DSM
2016
2017
2018
2019
2020
2021
2022 ,
2023 Wind
2024 Wind
2025
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APPENDIX A: MODEL RESULTS

Table A-1 shows the forecasted operations for each unit, including expansion

resources. Table A-2 shows the annual estimated total system costs associated
with the selected plan.
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