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1. INTRODUCTION, QUALIFICATIONS AND PURPOSE 1 

Q. What is your name, position and business address? 2 

A. My name is Timothy Woolf.  I am the Vice-President of Synapse Energy 3 

Economics, Inc, 22 Pearl Street, Cambridge, MA 02139. 4 

Q. Please describe Synapse Energy Economics. 5 

A. Synapse Energy Economics is a research and consulting firm specializing in 6 

electricity industry regulation, planning and analysis.  Synapse works for a variety 7 

of clients, with an emphasis on government agencies, consumer advocates, 8 

regulatory commissions, and environmental advocates. 9 

Q. Please describe your general experience regarding the electric utility 10 
industry. 11 

A. My experience is summarized in my resume, which is attached as Exhibit TW-1.  12 

Electric power system planning, regulation and restructuring have been a major 13 

focus of my professional activities for the past twenty-three years.  In my current 14 

position at Synapse, I investigate a variety of issues related to the electric 15 

industry; with a focus on energy efficiency, renewable resources, avoided costs, 16 

environmental policies, air quality, and many aspects of consumer protection. 17 

Q. Please describe your professional experience before beginning your current 18 
position at Synapse Energy Economics.   19 

A. Before joining Synapse Energy Economics, I was the Manager of the Electricity 20 

Program at Tellus Institute, a consulting firm in Boston, Massachusetts.  In that 21 

capacity I managed a staff that provided research, testimony, reports and 22 

regulatory support to state energy offices, regulatory commissions, consumer 23 

advocates and environmental organizations in the US.  Prior to working for Tellus 24 

Institute, I was employed as the Research Director of the Association for the 25 

Conservation of Energy in London, England.  I have also worked as a Staff 26 

Economist at the Massachusetts Department of Public Utilities, and as a Policy 27 

Analyst at the Massachusetts Executive Office of Energy Resources.  I hold a 28 

Masters in Business Administration from Boston University, a Diploma in 29 
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Economics from the London School of Economics, a BS in Mechanical 1 

Engineering and a BA in English from Tufts University. 2 

Q. Please describe your experience with regard to avoided costs and wind 3 
projects. 4 

A. Avoided costs are a critical component to much of the work that I have performed 5 

throughout my career  I have many years of experience analyzing and critiquing 6 

electric utility integrated resource plans, which rely upon the same fundamental 7 

concepts and principles as avoided costs calculations, and are often used for the 8 

purpose of estimating avoided costs.  I have worked on many different aspects of 9 

electricity industry restructuring, which has important implications regarding the 10 

costs of electricity today and the calculation of future avoided costs.  Most of my 11 

work includes technical and economic analyses of electric utility supply-side and 12 

demand-side resources, whose costs and performance characteristics form the 13 

basis of avoided cost estimates.  Furthermore, I have conducted many analyses of 14 

the economics of renewable energy resources, with an emphasis on wind 15 

generators, including a recent report titled Repowering the Midwest, which 16 

assessed the potential for developing renewable resources and energy efficiency 17 

in ten Midwestern states, including South Dakota.  Finally, I have extensive 18 

experience with reviewing electric utility production cost models, and have used 19 

the PROSYM model on several occasions to model the costs and benefits of 20 

renewable resources, including wind generators. 21 

Q. On whose behalf are you testifying in this case? 22 

A. I am testifying on behalf of the Staff of the South Dakota Public Utilities 23 

Commission. 24 

Q. Have you testified previously in this docket? 25 

A. No, I have not. 26 

Q. What is the purpose of your testimony? 27 

A. The purpose of my testimony is to address issue 6 identified by the Public 28 

Utilities Commission of the State of South Dakota (Commission) in the Order for 29 

and Notice of Procedural Schedule and Hearing EL04-016 establishing this 30 
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proceeding.  Specifically, I will review and critique the avoided cost estimates 1 

proposed by Montana-Dakota Utilities (MDU) and commented on by Superior 2 

Renewable Energy LLC (Superior).  Much of my testimony will respond to the 3 

testimony of Mr. Kee on behalf of MDU, because Mr. Kee’s testimony provides 4 

the most substantive proposals with regard to avoided energy and capacity costs. 5 

Q. How is your testimony organized? 6 

A. My testimony is organized as follows: 7 

1. Introduction, Qualifications and Purpose. 8 

2. Summary of Findings and Recommendations. 9 

3. PURPA and its Implications Today. 10 

4. The Commission’s Previous Order Regarding PURPA. 11 

5. Planning-Based Versus Market-Based Avoided Costs. 12 

6. Avoided Costs for MDU. 13 

7. Costs to MDU Associated with Wind Generation. 14 

8. Duration of the Contract for the Java Wind Project. 15 

2. SUMMARY OF FINDINGS AND RECOMMENDATIONS 16 

Q. Please summarize your findings with regard to MDU’s avoided cost proposal 17 
as described by Mr. Kee. 18 

A. My general finding is that Mr. Kee has not proposed an appropriate set of avoided 19 

costs for the Java Wind Project.  There are several reasons for this, including the 20 

following: 21 

• Mr. Kee understates the value of the Java Wind Project’s capacity by 22 

using the minimum accredited capacity value for the summer peak period 23 

months. 24 

• Mr. Kee recommends the use of market-based estimates of avoided costs, 25 

when the competitive electricity markets relevant to MDU are not yet fully 26 

developed and cannot yet be relied upon to provide accurate forecasts of 27 

market prices or avoided costs. 28 
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• Mr. Kee recommends the use of both planning-based and market-based 1 

estimates of avoided energy costs for Period 3.  This methodology creates 2 

a risk of incorrectly estimating avoided costs if the two approaches are not 3 

based on the same assumption regarding the timing and type of the new, 4 

marginal generating unit. 5 

• Mr. Kee overstates the cost of integrating the Java Wind Project into the 6 

MDU system by relying upon a study that is based on a much larger 7 

system contribution from wind generators. 8 

• Mr. Kee recommends a purchased power agreement (PPA) duration of ten 9 

years, which may not be long enough to support the Java Wind Project and 10 

is not sufficient to put the generation from Java on a level playing field 11 

with the generation from MDU’s power plants. 12 

Q. Please summarize your primary recommendations for how the Commission 13 
should treat avoided costs for the Java Wind Project. 14 

A. Neither party to this case has yet to present a complete set of avoided costs that 15 

are consistent with Order F-3365, consistent with the intent of PURPA, and 16 

consistent with some basic principles for how to accurately estimate avoided 17 

costs.  Consequently, the Commission is not yet in a position to recommend or 18 

require any one set of numbers to be used for avoided costs.  Instead, either MDU 19 

or Superior, or both parties, will need to prepare additional calculations to 20 

determine an acceptable set of avoided costs. 21 

In Order F-3365 the Commission directed utilities to negotiate avoided costs with 22 

QF developers.  The evidence in this proceeding suggests that the Commission 23 

needs to define more clearly some principles that should be used in estimating 24 

avoided costs, and thereby narrow down the potential areas of disagreement.  I 25 

recommend that the Commission adopt at least the following guidelines for the 26 

purposes of estimating avoided costs: 27 

• Avoided costs should be calculated using planning-based approaches, as 28 

opposed to market-based approaches, unless and until it can be 29 
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demonstrated that the competitive electricity market relevant to MDU is 1 

capable of providing reliable and credible estimates of both avoided 2 

energy and avoided capacity costs. 3 

• The capacity credit for the Java Wind Project should reflect the full value 4 

to MDU of the capacity produced by the project.  At a minimum, the 5 

estimates of avoided capacity costs should include separate estimates for 6 

on-peak and off-peak periods. 7 

• The avoided capacity costs should be calculated based on the capital costs 8 

associated with a peaking unit, for all years of the PPA. 9 

• The short-term avoided energy costs should be estimated by running an 10 

electric system dispatch model to compare the energy costs of a scenario 11 

with the QF to a scenario without the QF. 12 

• The long-term avoided energy costs should include estimates of the actual 13 

energy costs associated with the new baseload generation unit, as well as 14 

the “capitalized energy” costs of the new baseload generation unit. 15 

• Avoided energy costs should include an estimate of the costs due to future 16 

climate change regulations.  If there is insufficient evidence in this 17 

proceeding to adopt estimates of such costs, the parties should be put on 18 

notice that such costs should be included in any avoided costs updated in 19 

the future. 20 

• Additional costs charged to the QF – such as the costs of integrating wind 21 

into the system – should not be included in the PPA unless and until MDU 22 

can demonstrate that such costs will actually be incurred, and MDU 23 

provides an estimate of such costs based on the specific conditions 24 

relevant to the Java Wind Project. 25 

• MDU should offer Superior the option to enter into a PPA of longer 26 

duration than ten years.  Furthermore, if Superior chooses a longer 27 
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contract, the PPA should include a provision requiring the two parties to 1 

estimate new avoided costs in the tenth year. 2 

3. PURPA AND ITS IMPLICATIONS TODAY 3 

Q. Why is the Public Utilities Regulatory and Policy Act of 1978 (PURPA) 4 
relevant in this proceeding? 5 

A. Section 210 of PURPA requires electric utilities to purchase electricity from 6 

cogenerators and small power producers, which are referred to as Qualifying 7 

Facilities (QFs). Small power producers include renewable generation facilities 8 

such as the Java Wind Project.  Superior has asked that MDU be required to 9 

purchase the output of the Java Wind Project according to the terms of Section 10 

210 of PURPA. 11 

Q. What does PURPA require electric utilities to pay QFs for their electric 12 
output? 13 

A. PURPA requires that the rates that utilities pay for QF generation: 14 

“(1) shall be just and reasonable to the electric consumers of the 15 
electric utility and in the public interest, and 16 
(2) shall not discriminate against qualifying cogenerators or qua lifying 17 
small power producers.”1 18 

 PURPA also requires that the rates paid for QF power should not exceed “the 19 

incremental cost to the electric utility of alternative electric energy.”2  In other 20 

words, the rates paid for QF power should not be greater than, nor less than, the 21 

costs that can be avoided by the utility as a consequence of purchasing the QF 22 

power.  It is clear that PURPA requires that the rates paid for QF power should 23 

strike the appropriate balance between paying for the full value of the QF power 24 

without placing an undue burden on electricity ratepayers. 25 

                                                 

1  Public Utilities Regulatory Policy Act of 1978, Section 210(b). 

2  Public Utilities Regulatory Policy Act of 1978, Section 210(b). 
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Q. What was the intent of section 210 of PURPA? 1 

A. One of the goals of PURPA, especially section 210, was to encourage more 2 

efficient use of electricity generation facilities and electricity generation 3 

resources.  PURPA sought to achieve this goal by allowing cogenerators and 4 

small power producers, including renewable generators, to participate in the 5 

electricity market.   6 

 At the time PURPA was enacted, the electric utility industry was composed of 7 

vertically- integrated utilities that had a monopoly on the generation, transmission 8 

and distribution of wholesale and retail electric power.  One of the goals of 9 

PURPA was to encourage cogenerators and small power producers to contribute 10 

to the electricity industry by removing the barriers to entry faced by these non-11 

utility projects.  The intent of PURPA was to allow the power from qualifying 12 

facilities to compete directly with power from electric utility generation facilities.  13 

In other words, the intent of PURPA was to create a “level playing field” between 14 

utility power and QF power. 15 

Q. Now that there is greater competition among generators in the electricity 16 
industry, especially at the wholesale level, is PURPA still relevant? 17 

A. Yes, PURPA is still relevant in South Dakota today.  While the wholesale 18 

electricity industry has become more competitive in recent years, it is still 19 

undergoing a considerable amount of change and can only be described as being 20 

in transition.  The rules dictating the operation of the Midwest Independent 21 

System Operator (MISO) are still developing, and some key aspects of the 22 

wholesale market such as day-ahead trading and locational marginal pricing have 23 

not been implemented yet.  In addition, MISO has not to my knowledge 24 

developed a proposal for a competitive capacity market.  This is one component 25 

of wholesale electricity markets that is still not resolved even for the regional 26 

power markets with more experience, such as those in New England, New York 27 

and PJM.  It may be many years before the wholesale market in the region can be 28 

considered fully operational and fully competitive. 29 
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 Furthermore, the electric utilities in South Dakota and the region are still 1 

vertically- integrated, are still subject to regulation, and still charge regulated rates 2 

for their generation.  As a result, absent specific regulatory provisions such as 3 

PURPA, the Java Wind Project is not able to compete directly with utility-owned 4 

generation – i.e., the playing field is still not level. 5 

4. THE COMMISSION’S PREVIOUS ORDER REGARDING PURPA 6 

Q. Has the Commission previously addressed the issue of avoided cost payments 7 
under PURPA? 8 

A. Yes.  In Decision and Order F-3365, dated December 14, 1982, the Commission 9 

described the approach that should be used to estimate avoided costs for the 10 

purpose of purchasing power from QFs under PURPA.  The key findings of that 11 

order that are relevant to this proceeding include the following: 12 

• For those QFs with a rated capacity of more than 100 kW, the avoided 13 

costs should be determined through contract negotiations between the QF 14 

and the electric utility. 15 

• Avoided costs calculations should distinguish between short-term and 16 

long-term contracts, where long-term is defined as being as long as 10 17 

years or greater.   18 

• Avoided capacity costs for short-term contracts should be based on the 19 

costs of installed turbine peaking generation. 20 

• Avoided capacity costs for long-term contracts should be based on the 21 

costs of base load generation, and should be based on the “average kW 22 

supplied by the QF for each month during the utility’s on-peak period.”  23 

(Order F-3365, page 12) 24 

• The avoided capacity costs for long-term contracts should be made 25 

constant over the duration of the contract. 26 

• The avoided capacity costs should be based on capacity that is actually 27 

avoided by the electric utility. 28 
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• The avoided energy costs, for both short-term and long-term contracts, 1 

should be based on the “expected hourly incremental avoided costs 2 

calculated over the hours in the appropriate on-peak and off-peak hours as 3 

defined by the utility.” (Order F-3365, page 12) 4 

Q. Do you agree that these approaches will lead to appropriate estimates of 5 
avoided costs? 6 

A. I agree with most of the key findings in Order F-3365.  However, I have one 7 

concern with the methodology that has relevance for this proceeding.   8 

 In estimating avoided costs, it is important that avoided energy costs and avoided 9 

capacity costs are based on the same type of generation unit, for each year of the 10 

analysis.  Baseload generation units typically have high capacity costs but low 11 

energy costs, while peaking units typically have the inverse.  If a baseload unit is 12 

the marginal or avoided resource in any one year, then the avoided capacity costs 13 

will be high but the avoided energy costs will be low.  If a peaking unit is the 14 

marginal or avoided resource in any one year, then the inverse will be true.   15 

 Thus, if the avoided energy and capacity costs in any one year are based on 16 

different avoided units, then the avoided costs could be significantly in error.  For 17 

example, if the actual avoided unit were a baseload unit, and the avoided energy 18 

were based on a baseload unit, but the avoided capacity were based on a peaking 19 

unit, then the avoided capacity costs would be significantly understated.  Ideally, 20 

the avoided energy and capacity costs should be based on the same type of 21 

generation unit, not only for each year, but also for each month, and indeed each 22 

hour.3 23 

                                                 

3  This does not have to be the case if the differences are accounted for in the calculation of avoided 
energy and capacity costs.  For example, peaking units can be used to represent avoided capacity costs 
in a year when baseload units are on the margin, as long as the capitalized energy costs of the baseload 
plant are included in the energy costs.  This point is addressed in more detail in Section 6.4 of my 
testimony. 
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Q. Does the methodology required by the Commission in Order F-3365 ensure 1 
that avoided energy and capacity costs are based upon the same type of 2 
generation unit in each period? 3 

A. No.  In fact, the methodology could lead to a mis-match of avoided peaking and 4 

baseload units in any one year, leading to an erroneous estimate of avoided costs.  5 

The Order requires that the avoided capacity costs for short-term contracts (i.e., 6 

less than ten years) be based on peaking units, while the avoided capacity costs 7 

for long-term facilities be based on baseload units – apparently without regard for 8 

which type of facility is expected to be avoided in each year.  If the utility expects 9 

to avoid a baseload unit prior to year-10, and uses this assumption in estimating 10 

avoided energy costs, then the avoided capacity costs in that prior year will be 11 

understated.  Conversely, if the utility expects to avoid a peaking unit after year-12 

10, and uses this assumption in estimating avoided energy costs, then the avoided 13 

capacity costs in that later year will be overstated. 14 

Q. How do you recommend that the Commission address this issue? 15 

A. I recommend that the Commission amend this requirement of the Order and 16 

Decision F-3365.  This requirement stands out from all the others in that it could 17 

easily result in an erroneous estimate of avoided costs, and thus should not be 18 

used in this or any other proceeding.  My recommendations for how avoided costs 19 

should be calculated are presented in Section 6.4 of my testimony below. 20 

5. PLANNING-BASED VERSUS MARKET-BASED AVOIDED COSTS 21 

Q. Please describe what you mean by “planning-based” and “market-based” 22 
avoided costs. 23 

A. Planning-based avoided costs rely upon utility long-term generation expansion 24 

planning techniques, methodologies and assumptions to create a forecast of the 25 

most likely avoided costs faced by a utility.  There are many ways to prepare 26 

planning-based avoided costs, but the general approach is to develop a base case 27 

electricity resource scenario (QF-Out) and compare it to an alternative scenario 28 

that includes the capacity and energy of the qualifying facility (QF-In).  The 29 

difference between the two cases represents the costs that would be avoided by 30 
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introducing the QF to the electricity system in question.  The avoided cost 1 

methodology required by the Commission in Order F-3365 can be described as a 2 

planning-based methodology, as it requires utilities to use long-term planning 3 

scenarios and assumptions to estimate avoided costs. 4 

 In contrast, market-based avoided costs are based on market prices for power 5 

bought and sold through a competitive wholesale electricity market.  If a utility 6 

has access to a competitive wholesale spot market, the price for that spot market 7 

power can be a good indication of short-run avoided costs.  If the utility is short 8 

on power in any one hour, then it can purchase power at the spot market price.  9 

Similarly, if the utility is long on power in any one hour, then it can sell power at 10 

the spot market price.  Thus, the competitive spot market price represents the 11 

short-run avoided costs to a utility, regardless of how much power they have at 12 

any one point in time, and does not necessarily require an estimate of which 13 

generating unit is likely to be the marginal units for the utility at any one point in 14 

time.   15 

 The spot market price itself, in theory, is based upon the marginal unit for the 16 

system, and thus represents the avoided costs for the system.  Unlike planning-17 

based avoided costs, estimates of market-based avoided costs do not require the 18 

same assumptions regarding electric utility loads, resources and operating 19 

characteristics over the long-term future.  They do however, require forecasts of 20 

electricity spot market prices, which create their own challenges. 21 

Q. Should planning-based avoided cost estimates lead to the same results as 22 
market-based avoided cost estimates? 23 

A. In theory, the two approaches should lead to the same result.  However, there are 24 

many conditions that must be met before one can expect them to lead to the same 25 

result.  For example, the planning-based avoided costs must be derived from long-26 

term resource plans that are optimized in the two scenarios (QF-In versus QF-27 

Out), and that are consistent with the way that the electricity system would be 28 

optimized by the competitive market forces.  In other words, if the competitive 29 

market indicates that a new baseload coal plant should be built in 2008 to 30 
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minimize total costs, then the planning-based scenarios will need to assume the 1 

same thing in order for the two approaches to lead to the same result.  There can 2 

also be differences in the cost of financing new capacity.  Merchant plants, or 3 

power plants developed by non-utilities in a competitive market, can have higher 4 

cost of capital due to the risks faced by their projects. 5 

 As another example, the market-based avoided costs should be based on a fully 6 

developed and fully competitive wholesale market for both capacity and energy 7 

that is not constrained by barriers to entry, market power problems, uneconomic 8 

treatment of transmission constraints or other institutional problems.  If such 9 

constraints exist, then the avoided costs from the market-based approach are 10 

likely to be inconsistent with, and probably higher than, avoided costs from the 11 

planning-based approach. 12 

 Thus, while the two approaches should ideally lead to a similar result, there are 13 

many factors that might cause them to lead to significantly different results. 14 

Q. Is one method of estimating avoided costs generally preferable to another? 15 

A. In general, and under the proper conditions, market-based avoided cost estimates 16 

are preferable to planning-based estimates.  Market-based costs rely upon the 17 

prices that are actually used by buyers and sellers of energy and capacity, and thus 18 

are likely to be a better indication of costs that could truly be avoided by 19 

qualifying facilities. 20 

 However, as noted above, several important conditions must exist before market-21 

based avoided costs can be considered reliable or preferable to planning-based.  If 22 

these conditions do not exist, then it is necessary to rely upon planning-based 23 

avoided costs instead. 24 

Q. Do you think it is appropriate for MDU to use market-based avoided costs at 25 
this time? 26 

A. No.  The MISO wholesale spot market, the regional market that MDU is a 27 

member of, is not yet sufficiently developed to use for estimating avoided costs.  28 

The MISO energy spot market has not been fully developed and is not yet fully 29 
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functional.  Experience in other electricity markets suggests that the first few 1 

years of operation can result in volatile and unexpected prices.  My understanding 2 

is that the trading hub that would apply to MDU has not even been developed and 3 

would not be operational when the MISO Day 2 market starts.  Thus, there are 4 

currently no wholesale energy prices administered by MDU that are relevant to 5 

MDU at this time. 6 

 In addition, the MISO market does not yet include a separate market for capacity.  7 

While it is likely to develop such a market at some point in the future, it is not 8 

clear at all how such a market will be structured and what its prices will be like.  9 

Thus, there are currently no wholesale capacity prices administered by MDU that 10 

are relevant to MDU at this time. 11 

 In other, more developed, electricity markets there are “forward” markets where 12 

buyers and sellers arrange to exchange electricity for pre-determined prices.  13 

These forward markets provide a market-based indication of electricity prices for 14 

several years into the future, and thus provide a reliable and credible source for 15 

estimating electricity market prices for at least the early years of a long-term 16 

contract.  To my understanding, the MISO market does not currently have any 17 

forward markets for either energy or capacity relevant to MDU, and thus does not 18 

provide this useful indication of market prices or avoided costs. 19 

Q. What approach do you recommend MDU be required to use in estimating 20 
avoided costs for the Java Wind Project? 21 

A. I recommend that MDU be required to use planning-based estimates of avoided 22 

costs, because market-based estimates are not yet available.  I provide more detail 23 

on how these planning-based estimates should be calculated in the following 24 

section. 25 
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6. AVOIDED COSTS FOR MDU 1 

6.1 CAPACITY VALUE OF THE JAVA WIND PROJECT 2 

Q. How much capacity is the Java Wind Project expected to provide to the 3 
MDU system? 4 

A. Both MDU and Superior agree that the MAPP capacity accreditation procedure 5 

should be used to determine the amount of capacity from the Java Wind Project 6 

that should be given credit on the MDU system.  Table 1 and Figure 1 below 7 

provide monthly capacity values that Superior expects the Java Wind Project to 8 

have once it becomes operational.  These values are from Table 1 of Mr. 9 

Ferguson’s testimony on behalf of Superior.  I have put the values in graphic form 10 

in Figure 1 to illustrate the extent to which these values can vary from month-to-11 

month.   12 

Table 1.  Monthly Capacity Values for the Java Wind Project 13 
Month MAPP Accredited Capacity (MW) 

Jan 11.3 
Feb 14.4 
Mar 23.9 
Apr 23.0 
May 15.0 
Jun 9.5 
Jul 7.0 

Aug 11.3 
Sep 14.7 
Oct 13.2 
Nov 27.2 
Dec 23.6 

 14 
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Figure 1.  Monthly Capacity Values for the Java Wind Project 1 
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Q. How can these monthly values be used to identify the capacity value of the 3 
Java Wind Project? 4 

A. In their Order F-3365, the Commission found that: 5 

“Capacity credits included in long-term contracts should reflect the 6 
average kW supplied by the QF for each month during the utility’s on-7 
peak period.”  (page 12) 8 

 The Commission also noted in that order that avoided capacity costs should be 9 

based on “capacity actually avoided” by the QF.  (page 17)   10 

 The first quote above suggests that utilities should use several months during the 11 

peak period to estimate capacity value.  Thus, if the peak period were defined as 12 

June through September, the capacity value for the Java Wind Project would be 13 

10.6 MW (the average of the accredited capacity values for those months). 14 

 However, Mr. Kee argues that the second quote above from Order F-3365 dictates 15 

that MDU use the minimum accredited capacity value that is available during the 16 

peak periods, not the average value.  He argues that MDU must have sufficient 17 

capacity to meet peak demand during each summer month, and that for planning 18 

purposes the Company can only assume the minimum amount of capacity will be 19 

available for meeting reliability needs.  Otherwise, MDU is at risk of falling short 20 

of capacity if it assumes a higher capacity value than what the Java Wind Project 21 

actually delivers.  (Testimony of Edward D. Kee, pages 21-22 and pages 32-34)  22 

Mr. Kee concludes that the Java Wind Project should be credited with only 7 MW 23 
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of capacity, as this is the minimum accredited capacity value during the summer 1 

months. 2 

Q. Do you agree with Mr. Kee’s conclusion and recommendation? 3 

A. I am concerned that Mr. Kee’s approach would not compensate the Java Wind 4 

Project for the full value of the capacity it would provide.  MDU’s peak demand 5 

occurs sometimes in July and sometimes in August.  For the five years 1999 6 

through 2003, the peaks occurred three times in August and twice in July.  7 

(MDU’s response to Superior’s first data request, Response No. 6, 8 

Attachment A).  It is also conceivable that MDU’s peak could occur in June or in 9 

September in some years.  In all of these instances when the peak does not occur 10 

in July, Superior would not be fully compensated for the Java capacity output.   11 

 Furthermore, the Java Wind Project is expected to provide considerably more 12 

capacity value in other months of the year – in some cases more than three times 13 

the 7 MW value that Mr. Kee proposes.  This off-peak period capacity would 14 

presumably have some value to MDU, even if the per-unit value (i.e., in $/kW-15 

month) is less than the per-unit value in the peak period. 16 

 In an ideal world, there would be a real-time, competitive, wholesale capacity 17 

market into which MDU could buy and sell capacity.  In such a world, MDU 18 

would benefit from the actual capacity value provided by the Java Wind Project in 19 

every month of the year, and would be able to compensate Superior for the exact 20 

amount of capacity provided in each month at a price that reflects the actual value 21 

in each month.  Unfortunately, such a capacity market does not exist in South 22 

Dakota today, and may not exist for several years.  It is the absence of such a 23 

market that makes it difficult to determine exactly how much capacity the Java 24 

Wind Project will allow MDU to actually avoid. 25 
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Q. Mr. Kee also recommends that the amount of avoided capacity from the Java 1 
Wind Project should be updated after every year of operation to reflect the 2 
new actual MAPP accredited capacity.  Do you agree with this 3 
recommendation? 4 

A. This could be a reasonable approach.  It would mean that the avoided capacity 5 

credit in each year would be based on the most recent information available.  A 6 

better way to address this issue would be to use the average results of the previous 7 

years, in order to smooth out any fluctuations from year to year.  A rolling 8 

average of at least three years of experience would probably be sufficient to 9 

achieve this. 10 

Q. Mr. Kee also recommends that MDU should be refunded some of the initial 11 
avoided capacity payments if the actual minimum monthly MAPP accredited 12 
capacity in the summer peak is less than 7 MW.  Do you agree with this 13 
recommendation? 14 

A. This approach could be reasonable, but only if it were symmetrical.  In other 15 

words, avoided capacity payments could be reconciled every year to match the 16 

actual MAPP accredited capacity in that year, whether it be higher than 17 

anticipated or lower.  In this way, Superior would be compensated for exactly the 18 

amount of capacity provided in each year.  If the capacity payments were only 19 

reconciled in the instance when output is lower than expected, as proposed by Mr. 20 

Kee, then Superior would not be fairly compensated for the Java Wind Project in 21 

those years with relatively high output.   22 

A symmetrical reconciliation would essentially be a performance-based payment 23 

mechanism – where Superior receives higher payments in years when the Java 24 

Wind Facility performs above average, and lower payments in those years where 25 

it performs below average.  The disadvantage of this reconciliation is that 26 

Superior would not necessarily be receiving constant payments over time.  While 27 

on average the total payments over time should be the same, Superior might 28 

prefer to have a constant payment stream for financial reasons.   29 
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Q. What methodology do you recommend be used to determine the capacity 1 
value of the Java Wind Project? 2 

A. I recommend that the Commission make a finding that using the minimum 3 

accredited capacity value during the summer peak period, as proposed by Mr. Kee 4 

is likely to undervalue the capacity provided by the Java Wind Project.  5 

Furthermore, I recommend that the Commission adopt a capacity valuation 6 

methodology that addresses this concern.  One option would be to require MDU 7 

to use the average of Java Wind Facility accredited capacity for the four summer 8 

months.  Based on Superior’s current estimates of monthly accredited capacity, 9 

the Java Wind Project would receive payments for 10.6 MW of capacity. 10 

 Another option would be to require MDU to establish two avoided capacity costs, 11 

one based on peak period capacity amounts and costs, and another based on off-12 

peak period capacity amounts and costs.  The option would compensate Superior 13 

for capacity provided during the winter season, but at rates that reflect the lower 14 

avoided capacity costs at that time of year.   15 

 Either one, or both, of these options would help strike a better balance between 16 

(a) MDU paying for capacity actually avoided, and (b) Superior being adequately 17 

compensated for the capacity value of the Java Wind Project. 18 

6.2 AVOIDED CAPACITY COSTS 19 

Q. Please summarize Mr. Kee’s methodology and assumptions for estimating 20 
avoided capacity costs. 21 

A. Mr. Kee makes different avoided cost estimates for three different periods, as 22 

follows: 23 

• Period 1, which lasts through the end of 2006.  Mr. Kee assumes that 24 

MDU “has sufficient capacity to meet the MAPP contingency reserve 25 

requirements and does not need any additional capacity. ”  (Testimony of 26 

Edward D. Kee, page 24)  He therefore assumes the avoided cost in this 27 

period is zero.  (Testimony of Edward D. Kee, Exhibit EDK-3, page 1) 28 
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• Period 2, which includes 2007 through June 14, 2010.  Mr. Kee assumes 1 

that MDU will need to “make the most economic purchase of short-term 2 

peak period capacity in order to meet MAPP contingency reserve 3 

requirements.”  He further assumes that the most economic short-term 4 

capacity would be in the form of leased portable combustion turbine (CT) 5 

units.  (Testimony of Edward D. Kee, page 24)  He estimates that these 6 

would result in avoided capacity costs of roughly $69/kW-yr in 2007, 7 

increasing to roughly $73/kW-yr in 2010.  (Testimony of Edward D. Kee, 8 

Exhibit EDK-3, page 2) 9 

• Period 3, which begins June 15, 2010, and continues for the rest of the 10 

study period.  Mr. Kee assumes that MDU would acquire new baseload 11 

coal capacity for this period.  MDU has three coal plant options currently 12 

under consideration, and Mr. Kee expects that the most economic option 13 

would be for MDU to purchase a share in a large new baseload coal plant 14 

built by a group of utilities in the region.  (Testimony of Edward D. Kee, 15 

pages 24-25)  He estimates these costs to be roughly $264/kW-yr.  16 

(Testimony of Edward D. Kee, Exhibit EDK-3, page 3) 17 

Q. Do you agree with Mr. Kee’s assumptions regarding the avoided capacity 18 
costs in Period 1? 19 

A. No.  Assuming that avoided capacity costs are zero – in any year – is likely to 20 

understate the value of avoided capacity.  If MDU does not require additional 21 

capacity during Period 1, then perhaps it can sell any excess capacity it has.  In 22 

theory, avoided costs should represent either (a) the costs avoided by not having 23 

to purchase capacity in years when the utility would be in deficit, or (b) the 24 

revenues that could be obtained by selling capacity in years when the utility 25 

would have excess capacity.  In many cases, the cost of purchasing capacity 26 

would be the same as the prices that could be charged for selling capacity, and 27 

thus it becomes less relevant whether the utility has a capacity surplus or a 28 

capacity deficit – the avoided costs would be the same either way. 29 
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Q. Do you agree with Mr. Kee’s assumptions regarding the avoided capacity 1 
costs in Period 2? 2 

A. I agree with his overall methodology of using a peaking resource to represent the 3 

avoided capacity costs during these years.  However, I am concerned that Mr. 4 

Kee’s methodology understates the capacity value of the Java Wind Project 5 

during the nine off-peak months of the year.  He essentially assumes that the 6 

capacity value during these months is zero.  Presumably, the Java Wind Project 7 

will provide some amount of accredited capacity during these months, and there 8 

will be some value to this capacity.  A more accurate methodology for estimating 9 

avoided capacity costs would include a value for avoided capacity during peak 10 

periods and another value during off-peak periods.  The value during off-peak 11 

periods would be relatively low, but is likely to be greater than zero. 12 

Q. Do you agree with Mr. Kee’s assumptions regarding the avoided capacity 13 
costs in Period 3? 14 

A. No.  I believe that a peaking unit should be used to estimate avoided capacity 15 

costs – even in those years when a baseload unit is expected to be the marginal 16 

unit on the system.  Baseload power plants are not built for the purpose of 17 

providing capacity – they are generally built for the purpose of providing low-cost 18 

energy.  When a utility only needs additional generating capacity, it would 19 

typically build new peaking units such as combustion turbines.  As a result, 20 

combustion turbines are a better representation of “pure peaking” capacity costs 21 

than baseload power plants – at any point in time.   22 

 However, if a new peaking unit is used to estimate avoided capacity costs in a 23 

period when a baseload power plant is expected to be the marginal unit, then it is 24 

necessary to increase the energy costs of the baseload power plant in order to 25 

reflect the full capital costs associated with that marginal unit.  I describe the 26 

rationale and methodology for this approach in more detail below in Section 6.4 27 

of my testimony.   28 
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6.3 AVOIDED ENERGY COSTS 1 

Q. Please describe how Mr. Kee characterizes stipulated avoided energy costs 2 
versus market-based avoided energy costs. 3 

A. As far as I can tell, what Mr. Kee refers to as stipulated avoided energy costs are 4 

the same as what I have been referring to as planning-based avoided energy costs.  5 

We may, however, be defining market-based avoided costs somewhat differently.  6 

While we are both referring to using the same market as the source of avoided 7 

costs, I recommend that market prices would be used to forecast avoided costs, 8 

but that these forecasts would be used throughout the contract term regardless of 9 

what the actual market prices turn out to be.  Mr. Kee, on the other hand, implies 10 

that actual market-based costs should be used in each year of the contract, perhaps 11 

through some form of annual reconciliation process.  (Testimony of Edward D. 12 

Kee, pages 37-38)  If this is what Mr. Kee intends, it would be a significant 13 

deviation from standard approaches to making avoided cost payments for QFs, 14 

and thus is an important point that should be clarified. 15 

Q. Do you agree with Mr. Kee’s approach to estimating stipulated avoided 16 
energy costs? 17 

A. In general, I agree with the methodology that Mr. Kee uses to estimate stipulated 18 

avoided energy costs, where a production costing model is used to estimate the 19 

differences between energy costs of a QF-In scenario and a QF-Out scenario. 20 

 However, Mr. Kee recommends that the stipulated avoided energy costs only be 21 

used until the MISO Day 2 electricity market is operational.  (Testimony of 22 

Edward D. Kee, page 42)  He also points out that this market is expected to be 23 

operational in 2005.  (Testimony of Edward D. Kee, pages 12-13)  Thus it appears 24 

as though Mr. Kee’s stipulated avoided energy costs will not be used to set the 25 

avoided energy costs for the Java Wind Project, and therefore are irrelevant.  26 

Consequently, I have not reviewed his methodology or assumptions regarding 27 

these costs in detail and have not reached any conclusions with regard to them at 28 

this time. 29 
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Q. Do you agree with Mr. Kee’s approach to estimating market-based avoided 1 
energy costs? 2 

A. No.  I have two concerns with the methodology that Mr. Kee proposes to estimate 3 

market-based avoided energy costs.  First, as described above in Section 5 of my 4 

testimony, the MISO market is not yet developed enough to provide reliable 5 

estimates of market prices for either energy or capacity.  Thus, I do not agree with 6 

the concept of using market-based avoided costs for MDU at this time. 7 

 It is instructive to note that Mr. Kee has not proposed a forecast of MISO energy 8 

market prices that can be used for avoided costs in this proceeding.  This makes it 9 

difficult to assess the implications of his methodology, and also points out the 10 

fundamental flaw in his approach: the lack of useful data.  Unless and until one of 11 

the parties in this proceeding provides market-based estimates of avoided costs 12 

that are reliable, credible and based upon fully functional electricity markets, the 13 

Commission has no choice but to rely upon planning-based estimates. 14 

Q. What is your second concern with Mr. Kee’s approach to estimating market-15 
based avoided energy costs? 16 

A. Mr. Kee recommends that in Period 3, when MDU is expected to require new coal 17 

baseload generation, the market-based energy payments have two components.  18 

The first component would be equal to the avoided energy costs associated with 19 

avoidable coal unit, for the energy that would be expected from the amount of 20 

capacity that the Java Wind Project is given credit for (according to Mr. Kee this 21 

would initially be 7 MW).  The second component would be equal to the market-22 

based energy price for any energy that the Java Wind Project produces above that 23 

accounted for in the first component.  (Testimony of Edward D. Kee, page 41)  In 24 

other words, the first component would be a planning-based avoided energy cost 25 

for the avoided capacity portion of the wind output, and the second component 26 

would be a market based avoided energy cost for the remaining portion. 27 

 My concern with this approach is that combining a planning-based estimate with a 28 

market-based estimate could lead to erroneous results.  As I point out in Section 3 29 

of my testimony, it is very important that the estimates of avoided energy and the 30 

estimates of avoided capacity be based on the same assumptions regarding the 31 
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avoided unit in each year.  If one estimate is based on a baseload unit being 1 

avoided in any one year while the other is based on a peaking unit being avoided, 2 

then the results will be incorrect, and probably by a significant amount.  If 3 

market-based estimates are used for both avoided energy and capacity costs, then 4 

it is safe to assume that the two avoided costs are based on the same avoided units 5 

in the marketplace in any one year.4  When combining a market-based approach 6 

with a planning-based approach it is very difficult to ensure that they are both 7 

based on the same avoided unit in each year.  In the case of Mr. Kee’s 8 

methodology, he has not demonstrated that the market-based energy costs in 9 

Period 3 will be driven by a baseload coal unit – i.e., he has not demonstrated that 10 

a baseload coal unit will be the marginal unit for the electricity market in those 11 

years.  If it is not, then his approach to estimating market-based avoided energy 12 

costs will lead to erroneous results. 13 

Q. Do you have any additional concerns with the avoided energy costs discussed 14 
by Mr. Kee? 15 

A. Yes.  I believe that Mr. Kee’s methodology does not account for all the future 16 

costs associated with environmental regulations. Both Mr. Slater and Mr. Kee 17 

agree that the costs of allowances associated with currently regulated pollutants 18 

should be included in the estimates of avoided energy costs.  (Testimony of 19 

Kenneth J. Slater, page 13;  Testimony of Edward D. Kee, page 55.)  Mr. Kee also 20 

notes that appropriate capital costs associated with environmental regulations (e.g. 21 

for emissions control equipment) should be included in the avoided capacity cost 22 

estimates.  (Testimony of Edward D. Kee, page 55.)   23 

 However, neither of these witnesses address the costs that are likely to be borne 24 

by electric utilities and their ratepayers as a consequence of future environmental 25 

regulations. 26 

                                                 

4  This assumption is  based on the premise that wholesale capacity markets will accurately indicate the 
cost of new capacity.  This remains a contentious issue, even for wholesale electricity markets that are 
more developed than MISO. 
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Q. Why should a utility estimate the cost of future environmental regulations 1 
that do not yet exist? 2 

A. There are many uncertainties involved in electric utility planning and forecasting.  3 

Fuel prices are one example of uncertain future costs that are routinely estimated 4 

for planning purposes, despite considerable uncertainty.  Any prudent business 5 

should make a reasonable estimate of all expected future costs, regardless of the 6 

uncertainty involved.  It is clear that MDU will be subject to some form of climate 7 

change regulation within the study period for this proceeding, and thus the costs 8 

for complying with such regulation should be included in the avoided cost 9 

estimates. 10 

Q. Why do you believe that some form of climate change regulation is so likely 11 
in the near- to medium-term future? 12 

A. It is becoming increasingly accepted that some form of climate change regulations 13 

will be applied to all electric utilities in the US.  Several states and regions have 14 

already adopted such regulations, and these efforts are expected to lead to federal 15 

regulations.  As one indication of how this issue is becoming viewed in the 16 

industry, the most recent edition of Public Utilities Fortnightly included two 17 

articles discussing the developments of CO2 and climate change regulations at the 18 

state, regional and federal levels.  These two articles are attached to my testimony 19 

as Exhibit TW-2.   20 

Q. Are some utilities already making efforts to reduce their CO2 emissions? 21 

A. Yes.  Some of the country’s largest utilities are already responding to state 22 

regulation and other pressures to reduce CO2 emissions.  Table 2 below shows 23 

some of the greenhouse gas emission targets tha t some utilities have already 24 

adopted5. 25 

                                                 

5  Jocobsen, Sanne B., Numark, Niel J., and Sarria, Paloma. “A Changing U.S. Climate.” Public Utilities 
Fortnightly. Vol 143, No.2. February 2005.  p.30. 
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Table 2.  A Comparison of Utility GHG Emission Targets 1 
AEP 4% below 1998-2001 by 2006 

Cinergy 5% below 2000 by 2010-2012 

Entergy 2000 levels by 2005 

FPL Group Reduce GHG emissions per MWh by 18% below 2001 levels between 2003-2008 

PSEG Reduce GHG emissions per MWh by 18% between 2000-2008 

Xcel Reduce CO2 emissions per MWh by 7% between 2003-2012 
Note: Other utilities developing targets under EPA’s Climate Leaders program include Calpine, 2 
Exelon, Green Mountain Energy, and We Energies. 3 

Q. Are there regional initiatives already in place to address greenhouse gas 4 
emissions? 5 

A. Yes.  There are several regional initiatives that seek to reduce the amount of CO2 6 

emitted by the energy industry.  These are described in Exhibit TW-2. 7 

Q. Is it likely that these local and regional initiatives will eventually become 8 
federal regulations? 9 

A. Yes.  State and regional initiatives create inter-regional leaks, market distortions, 10 

complexity for utilities operating in multiple states, and investor uncertainty.  In 11 

order to simplify forecasts of future costs and reduce the uncertainty associated 12 

with this issue, the business community is expected to eventually push the federal 13 

government to enact nationwide legislation. 14 

Q. What is the current status of carbon dioxide legislation in the U.S. Congress? 15 

A. A number of U.S. Representatives are introducing – or re- introducing – 16 

legislation aimed at reducing the output of CO2.  These include the McCain-17 

Liebermann Climate Stewardship Act and Carper-Chafee Clean Air Planning 18 

Acts. 19 

As a counter example, the Bush Administration’s “Clear Skies Initiative” has no 20 

mandatory CO2 reductions.  However, this initiative failed to pass last session, 21 

and appears unlikely to pass this session as well.  As reported in the February 2, 22 

2005 edition of Megawatt Daily, “getting ‘Clear Skies’ through the Senate is 23 

expected to be difficult, especially before [the Senate Environment and Public 24 
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Works Committee] where half the 18 members also want mandated reductions on 1 

carbon dioxide, a key ingredient to climate change”. 6 2 

Q. Are there markets for CO2 allowances already in operation today? 3 

A. Yes.  One prominent example is the European Union’s (EU) carbon emission 4 

trading system, which took effect in January 2005 but has been trading since 5 

February 2003.  Thus, there is now two years worth of trading data to indicate the 6 

value of CO2 allowances.  Near term trades (2005-2007 delivery) in January of 7 

2005 centered around US$11.50/ton of CO2.7 This would equate to roughly 8 

$11.35/MWh for a typical coal plant.   9 

 Since CO2 emissions lead to global climate change, the market for CO2 emissions 10 

is expected to be global as well.  Therefore, market prices of CO2 allowances in 11 

the European Union are an indication of the types of prices that might eventually 12 

apply in the US. 13 

Q. Are any other utilities or power companies currently accounting for the costs 14 
of future CO2 regulations in their planning efforts? 15 

A. Yes.  Several utilities have already decided that future CO2 regulation is likely 16 

and that expected costs from such regulation should be accounted for in their 17 

planning efforts.  Table 3 shows the estimates that are currently being used by 18 

several electric companies for planning carbon regulation costs.  Table 3 also 19 

indicates the years that each utility assumes that these CO2 costs will be relevant.  20 

Note that all of the utilities listed assume that these costs will be relevant by 2010, 21 

well within the contract periods being discussed for the Java Wind Project. 22 

                                                 

6  “Senate panel to vote on ‘Clear Skies’ February 16”. Megawatt Daily.  Volume 10, Issue 22. February 
2, 2005. p.8. 

7  Andrew, “Point Carbon to launch volume -weighted EU ETS index,” Carbon Market Europe, Point 
Carbon, January 28, 2005.  Conversion as of 9 February 2005, wherein 1EURO=1.27 US dollars. 
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Table 3.  CO2 Emissions Trading Assumptions For Various Electric Companies.8 1 
PG&E $8/ton          (2008) 

Avista $1-11/ton    (2004-2023) 

Portland’s General Electric $10/ton        (2010) 

Xcel $6-12/ton     (2009) 

Idaho Power $12.3/ton      (2008) 

PacifiCorp $4.19-$12.85/ton (2010 – 2024)9 
 2 

Q. Have other state commissions ruled on the inclusion of carbon emission 3 
costs? 4 

A. Yes.  The California PUC recently decided to “adopt a range of values to 5 

explicitly account for the financial risk associated with GHG emissions of $8 to 6 

$25 per ton of CO2, to be used in the evaluation of fossil generation bids.  This 7 

range is taken from information in the present record, and is consistent with 8 

actions undertaken by other electric utilities across the country.”10   9 

Q. Why is this issue important for MDU? 10 

A. MDU currently produces roughly a large portion of its electricity from coal, and 11 

coal plants have especially high rates of CO2 emissions.  As such, MDU is at risk 12 

of incurring especially high costs to comply with future climate change 13 

regulations.  Ignoring these future costs will clearly understate the avoided costs 14 

of the MDU system and thus undervalue the output from the Java Wind Project. 15 

Q. How do you recommend the Commission treat this issue in this proceeding? 16 

A. I recommend that the Commission make a finding that estimates of avoided costs 17 

should include the costs of future environmental regulations, in those instances 18 

when such regulations (a) are more likely than not to be implemented within the 19 

relevant study period, and (b) are expected to have a significant impact on 20 

                                                 

8  Wiser, Ryan and Bolinger, Mark.  “An Overview of Alternative Fossil Fuel Price and Carbon 
Regulation Scenarios.”  Lawrence Berkeley National Laboratory.  October 2004. 

9  “Technical Appendix for the 2004 Integrated Resource Plan.” PacifiCorp. January 20, 2005.  Table C.7. 
www.pacificorp.com/File/File47424.pdf. 

10  Opinion Adopting PG&E, SCE, and SDG&E's Long Term Procurement Plans.  Rulemaking 04-04-003.  
Decision 04-12-048, 16 December 2004, p.152. 
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avoided costs.  Both of these conditions hold true for future regulations regarding 1 

climate change.   2 

 The costs of future environmental regulations would be included only in those 3 

years of the forecast when the regulations are expected to be in effect.  4 

Uncertainty regarding the year in which future regulations might take effect could 5 

be addressed by assigning probabilities to the questionable years and multiplying 6 

the forecasted cost by the probability of implementation in each year. 7 

Q. Should the Commission adopt values for the costs associated with climate 8 
change regulations in this proceeding? 9 

A. There has been very little information presented in this proceeding on this issue.  10 

Thus, the Commission does not have much evidence that can be used to adopt 11 

specific costs associated with climate change regulations at this time.   12 

 Consequently, I recommend that the Commission put the parties on notice that the 13 

costs of climate change regulations should be accounted for in avoided cost 14 

estimates that are re-negotiated or re-estimated in the future.  In particular, I 15 

recommend in Section 8 of my testimony that MDU offer Superior the option of 16 

entering into PPA contracts of duration longer than ten years, and that the avoided 17 

costs would be updated after ten years to account for more recent events and 18 

information.  I recommend that the Commission put both MDU and Superior on 19 

notice that such future estimates of avoided costs should include the best available 20 

estimates of the costs of climate change regulations. 21 

6.4 RECOMMENDED APPROACH FOR ESTIMATING AVOIDED COSTS 22 

Q. What methodology do you recommend for the purpose of estimating avoided 23 
capacity and energy costs? 24 

A. I recommend that planning-based estimates be used to calculate both avoided 25 

energy and capacity costs, for each year of the PPA.  As noted above, the 26 

wholesale markets for energy and capacity are not developed enough to provide 27 

reliable and credible estimates of avoided costs. 28 
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Q. What methodology do you recommend for the purpose of estimating avoided 1 
capacity costs? 2 

Q. I recommend that avoided capacity costs be based on the real levelized cost of a 3 

combustion turbine unit.  The CT costs should be used to represent avoided 4 

capacity costs for all years of the PPA – regardless of whether a CT unit is 5 

expected to be the marginal unit in that year.  As described above in Section 6.2 6 

of my testimony, baseload power plants are not built for the purpose of providing 7 

capacity – they are generally built for the purpose of providing low-cost energy.  8 

When a utility only needs additional generating capacity, it would typically build 9 

new peaking units such as combustion turbines.  As a result, combustion turbines 10 

are a better representation of pure peaking capacity costs than baseload power 11 

plants – at any point in time.  It is this pure peaking capacity that should form the 12 

basis for avoided capacity costs, as these are the capacity costs – and the only 13 

capacity costs – that would truly be avoided by QF capacity on the system.   14 

Q. What methodology do you recommend for the purpose of estimating avoided 15 
energy costs? 16 

A. I recommend that avoided energy costs be calculated differently for two separate 17 

periods: short-run energy costs and long-run energy costs.  The expression “short-18 

run” refers to that period during which the electric utility does not need to build or 19 

buy new generation capacity.  In these years, the utility has surplus generation 20 

capacity, with reserve margins equal to or above those required to meet reliability 21 

requirements.  The term “long-run” refers to that period when the utility is 22 

planning to build or buy new generation capacity in order to meet growing 23 

demand.  The long-run avoided costs begin in the first year that generation 24 

capacity is needed and continue out through the remainder of the study period.   25 

 The methodology for estimating short-run avoided costs focuses on the costs of 26 

the existing electricity system, while the methodology for estimating long-run 27 

avoided costs focuses on the costs of the next new power plant to be installed on 28 

the system. For those utilities with little surplus capacity on their system, the 29 

short-run avoided cost period may be for only a year or two.  For those with lots 30 

of surplus capacity, the short-run avoided cost period may last for ten years or 31 
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more.  With regard to Mr. Kee’s testimony, the short-run period for MDU would 1 

run from now through June 14, 2011, and the long-run period would include all 2 

years after that. 3 

Q. How would you recommend the short-run avoided energy costs be 4 
estimated? 5 

A. With regard to this period in time, I agree with the general methodology proposed 6 

by Mr. Kee for estimating stipulated avoided energy costs.  An electric system 7 

dispatch model should be used to estimate the difference in energy costs between 8 

a scenario with the QF installed versus a scenario without the QF.  Furthermore, I 9 

recommend that each scenario should include the estimated costs of likely future 10 

environmental regulations.  In particular, estimates of costs associated with future 11 

climate change regulations should be included in avoided cost estimates at this 12 

time. 13 

Q. How would you recommend the long-run avoided energy costs be estimated? 14 

A. The long-run avoided energy costs should be based on the costs of the next 15 

baseload generation unit to be added to the system.  According to Mr. Kee’s 16 

testimony, this is most likely to be a coal plant installed mid-year in 2011. 17 

 However, recall that I have recommended that the avoided capacity costs during 18 

this period be based on a peaking unit.  Thus, the sum of the avoided capacity cost 19 

of the peaking unit plus the avoided energy cost of the baseload unit will not 20 

capture the full avoided costs of the marginal baseload unit in this period.  A 21 

portion of the capacity costs of the baseload unit (i.e., the difference between the 22 

capacity costs of a baseload unit and the capacity costs of a peaking unit) have not 23 

yet been accounted for.  These capacity costs should be added in to the avoided 24 

energy costs.  In this way, the avoided energy costs will include all of the energy 25 

costs of the marginal generating unit, plus the capital costs that are incurred for 26 

the purpose of generating relatively low-cost energy.  These incremental capacity 27 

costs of the baseload unit are often referred to as “capitalized energy” costs 28 

because they represent the additional capital cost that is necessary to generate 29 

electricity at the lower energy costs. 30 
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Q. Is this approach to estimating long-run avoided energy costs used in other 1 
jurisdictions? 2 

A. Yes.  I am aware of three states – Massachusetts, New York and Vermont – that 3 

have used capitalized energy costs to represent long-run avoided energy costs.  4 

There may be other states that have used this same approach, but I am only certain 5 

about these three states. 6 

Q. Please summarize your recommended methodology for estimating avoided 7 
energy and capacity costs. 8 

A. My recommended methodology would include the following five components: 9 

• Avoided capacity costs should be calculated based on the capital costs 10 

associated with a peaking unit, for all years of the study period. 11 

• A short-term period should be identified by estimating the point in time 12 

when a new baseload generating unit is needed on the system to meet 13 

reliability needs and provide low-cost power to the system. 14 

• The short-term avoided energy costs should be estimated by running an 15 

electric system dispatch model to compare the energy costs of a scenario 16 

with the QF to a scenario without the QF. 17 

• The long-term avoided energy costs should include the energy costs 18 

associated with the new baseload generation unit. 19 

• The long-term avoided energy costs should also include the capitalized 20 

energy costs of the new baseload generation unit. 21 

7. COSTS TO MDU ASSOCIATED WITH WIND GENERATION 22 

Q. Mr. Kee recommends that Superior be charged $4.60/MWh to reflect the fact 23 
that output from the Java Wind Project will increase costs associated with 24 
generation balancing and regulation.  Do you agree with this 25 
recommendation? 26 

A. No.  Mr. Kee has not provided sufficient evidence to support his proposed 27 

additional cost.  He cites a study prepared by Enernex for Xcel Energy that 28 

estimated that the additional costs of adding wind generation to a utility system is 29 
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about $4.60/MWh.  He recommends this same amount be applied to the Java 1 

Wind Project. 2 

 Mr. Kee neglects to mention that the cost cited above was a result of adding much 3 

more wind capacity than the Java Wind Project would represent.  The Enernex 4 

study assessed the impacts of adding 1,500 MW of wind capacity in the same year 5 

that the Xcel system was estimated to have a system peak of 9,933 MW.  6 

(Testimony of Edward D. Kee, Exhibit EDK-7, page 24)  Thus, the Enernex study 7 

assessed the impacts of adding wind capacity equal to roughly 15% of the local 8 

utility system peak demand.   9 

 The Java Wind Project is expected to contribute a much smaller portion to the 10 

MDU system.  At 31 MW, it will be roughly 6.5% of the MDU peak demand of 11 

473 MW in 2007 and roughly 6% of the MDU peak demand of 500 MW after 12 

2012.  (MDU’s response to Superior’s first data request, Response No. 2, 13 

Attachment A)  As such, the Java Wind Project would result in much smaller 14 

integration costs than those proposed by Mr. Kee. 15 

Q. Is it possible that the Java Wind Project would increase costs to MDU for 16 
generation balancing and regulation? 17 

A. Yes, it is possible.  However, the magnitude of the costs will be very much 18 

dependent upon conditions specific to the host utility and the wind project.  Some 19 

of the conditions that would affect the wind integration costs include: size of the 20 

wind project relative to the utility system, variability of wind patterns, other 21 

generation resources on the system available to assist with balancing, the size and 22 

operating capabilities of these other generation resources, transmission constraints 23 

that might limit contributions from other generation resources, transmission links 24 

to neighboring utilities that might assist with generation balancing, and the 25 

variability of electricity demand from day-to-day and hour-to-hour.  The 26 

combination of these many factors will have a significant impact on the costs of 27 

integrating wind into a utility system. 28 
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Q. Are you aware of other studies that investigate the cost of integrating wind 1 
into a utility system. 2 

A. I am aware of several recent studies that analyze the potential for addit ional costs 3 

on an electric system due to the intermittent nature of wind generation.  Most of 4 

these studies find that wind generation will impose some additional costs as a 5 

result of the need to balance generation from day to day, hour to hour, and even 6 

minute to minute.  A summary of these studies is attached to my testimony as 7 

Exhibit TW-3. 8 

 It is difficult to transfer the results of these studies directly to MDU, because of 9 

the different utilities and different conditions relevant to each one.  Nonetheless, 10 

the studies suggest some general conclusions that might be applicable to other 11 

utilities.  In particular, the costs associated with generation balancing and reserves 12 

tend to increase as the amount of wind generation on the total electric system 13 

increases.  This is one of the reasons why it is not appropriate to take the wind 14 

integration costs estimated for one utility and apply them to a specific wind 15 

project such as the Java Project.   16 

Q. How do you recommend this issue be addressed in this proceeding? 17 

A. Given that this issue has not been thoroughly analyzed, particularly with regard to 18 

the implications of the Java Wind Project, I recommend that the burden of proof 19 

be on MDU to demonstrate that these costs are significant enough to require 20 

recovery from Superior.  In order to meet this burden, MDU should be required to 21 

provide sufficient demonstration that such costs will actually be incurred, and 22 

estimates of such costs must be based on an assessment of the specific conditions 23 

relevant to MDU and the Java Wind Project. 24 

8. DURATION OF THE CONTRACT FOR THE JAVA WIND PROJECT 25 

Q. What term does MDU recommend for the Java Wind Project PPA? 26 

A. Mr. Kee recommends that MDU enter into a ten-year PPA with the Java Wind 27 

Project.  He claims that this term “reflects an appropriate balance between the 28 

desire of Superior for a long-term stipulated price sales agreement and the risks 29 
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presented to Montana-Dakota and its customers from such an agreement.”  1 

(Testimony of Edward D. Kee, page 47)  Mr. Kee adds that long-term contracts 2 

create a risk that MDU would be required to make payments above avoided cost. 3 

Q. Do you agree that long-term contracts create a risk to MDU of making 4 
payments above avoided costs? 5 

A. Yes, there is such a risk.  The longer the term of a contract, the greater is the risk 6 

that the avoided cost estimates made at the beginning of the contract are in error.  7 

However, this risk of incorrectly estimating the avoided costs goes in both 8 

directions.  Mr. Kee neglects to mention that the long-term estimates of avoided 9 

costs could turn out to be too low, resulting in a windfall for MDU. 10 

Q. Do you agree that a ten-year contract strikes the appropriate balance 11 
between a developer’s need for financial stability and a utility’s need to 12 
address concerns about risk? 13 

A. No.  I believe that MDU should offer Superior the choice of entering into a longer 14 

contract.  Superior should have the option to sign a contract for as long as 15 15 

years, 20 years, or even 25 years.   16 

Q. Why is it so important for Superior to have the choice of a longer-term 17 
contract? 18 

A. One of the greatest challenges facing wind developers today is in obtaining 19 

financing for their projects.  Even in states where there are public policies to 20 

support renewable resources, such as renewable portfolio standards, wind 21 

developers are finding it difficult to obtain financing for their projects.  This is 22 

because there is too much uncertainty in today’s evolving electricity industry to 23 

ensure a stable revenue stream from the competitive marketplace over the long-24 

term.  As a result, it is very difficult, if not impossible to finance a wind project 25 

today without a long-term contract. 26 

Q. Do you have any evidence indicating the importance of long-term contracts 27 
in developing wind projects in today’s electricity industry? 28 

A. Yes.  My company recently conducted a survey to investigate the contract terms 29 

of the wind projects recently developed in the US.  We researched all of the wind 30 

projects developed since 2001 that are at least 40 MW in size.  We found that of 31 
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the 31 such projects, 29 of them had long-term contracts, while the remaining two 1 

were constructed by regulated electric utilities who were able to recover the costs 2 

of the wind projects from ratepayers.  Some of the contracts were as short as ten 3 

years, while many were 15, 20 and 25-year contracts.  The implication of this 4 

finding is obvious: if a wind project does not have a sufficiently long contract for 5 

power – typically even longer than ten years – then it will not be built.  This is 6 

why I believe that MDU should be required to offer Superior the opportunity for a 7 

contract with a term of longer than ten years. 8 

Q. Would a contract of longer than ten years be inconsistent with PURPA?  9 
That is, would it be going too far to support the wind project at the risk of 10 
MDU’s ratepayers? 11 

A. No, I believe that Superior should be offered contract terms of longer than ten 12 

years in order to be consistent with PURPA.  As noted above in Section 3 of my 13 

testimony, PURPA clearly was designed to put QF generation on a level playing 14 

field with electric utility generation.  It is critical to keep this point in mind when 15 

addressing this issue.  Electric utility power plants can be funded through 16 

ratepayers for the full construction costs and lifecycle operating costs (as long as 17 

the utility builds and operates the plant prudently).  In other words, electric utility 18 

power plants are essentially guaranteed financing, and typically can be financed at 19 

relatively low cost due to the utility’s regulated rates of return and low risk.  Thus, 20 

electric utility power plants are not even close to being on a level playing field 21 

with QFs – they have a significant advantage.  Providing the option for a long-22 

term contract for the output of a QF will help to address this imbalance. 23 

Q. Are there measures that MDU and Superior can take to reduce the chance of 24 
incorrectly estimating avoided costs? 25 

A. Yes.  With longer term contracts the risks to both parties of incorrectly estimating 26 

avoided costs increase.  I recommend that both parties consider a provision in the 27 

PPA that after the first ten years of the contract the avoided costs will be re-28 

estimated and the new estimates will be used for the remaining years of the 29 

contract.  Historic avoided cost payments would not be reconciled, as this would 30 

undermine the concept of a fixed-price contract.  The re-estimate of avoided costs 31 
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would adhere to the same principles adopted in this proceeding, in order to 1 

eliminate some of the uncertainty and potential for disagreement, but would 2 

account for all the most recent cost and market information available at the time.  3 

Such a re-estimate of avoided costs could take place at years 10, 15 and 20, 4 

depending upon how risk-averse the two parties choose to be.   5 

I believe that this approach of re-estimating avoided costs draws the appropriate 6 

balance between providing Superior with a longer-term contract and protecting 7 

both parties from the risks of incorrectly estimating avoided costs. 8 

Q. Does this conclude your testimony at this time? 9 

A. Yes, it does. 10 
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the Costs of Integrating Wind Into an Electric System 
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The addition of any new generating resource requires transmission system modifications 
to carry the new energy.  In that regards, wind is like any other new power plant.  
However wind resources introduce new operating challenges because of its inherent 
variability.  Other resources may be needed to balance that additional variability.   

The problem of managing an electrical power system is to keep the generation and loads 
in balance in real- time.  Loads, although they have a regular daily pattern, are not fully 
predictable and have minute-to-minute and hour-to-hour variations.  In addition, loads 
during peak periods such as hot summer days can be very unpredictable.  Uncertainties 
also exist in conventional generation where individual units can have sudden full or 
partial outages.  Other uncertainties exist in transmission where a line could fail for a 
variety of reasons.  Thus the variability of wind generation just adds another uncertainty 
to already existing ones.  That uncertainty has a cost, but it fits within the standard 
framework of electric system operation. 

A several recent studies have looked at the additional system costs incurred because of 
the natural variability in wind generation.  There are basically three time scales of interest 
with different types of solutions and costs: 

• Unit-Commitment:  horizon of 1 day to 1 week.  Units made ready to provide 
generation as needed.  Usually this is done with a reserve margin of about 15% 
above the predicted load. 

• Load-Following:  horizons of 5-10 minutes to 1 hour.  On- line ready response units 
to adjust generation to match changes in load or wind generation. 

• Regulation:  horizon is minute to minute in increments of 1-5 seconds.  This is 
provided by units with Automatic Generation Control (AGC) that can respond 
rapidly to follow very short term imbalances between load and generation. 

Table 1 and Figure 1 below summarize the results from several recent studies.  The 
additional system costs associated with levels of wind contribution from 3.5% to 29% 
range from 1.47 to 5.50 $/MWh.  The largest cost component appears to be associated 
with unit commitment of additional reserve resources.  More accurate wind forecasts will 
reduce these costs.  Note also that these additional costs can vary considerably by system 
and circumstances.   



 Exhibit TW-3 
 Page 2 of 4 

 

Table 1:  Summary of Wind Power Impact Studies1  

 Additional Wind Associated Costs  ($/MWh) 
Study Relative Wind 

Penetration2 (%) 
Regulation Load Following Unit Commitment Total 

BPA 7 0.19 0.28 1.00-1.80 1.47-2.27 
CA RPS Phase 1 4 0.17 na na na 
Dragoon 1 7.5    2.0 
Dragoon 2 12.5    3.0 
EnerNex 13 0.23 0 4.37 4.60 
Great River 1 4.3    3.19 
Great River II 16.6    4.53 
Hirst 0.06-0.12 0.05 - 0.30 0.70 - 2.80 na na 
PacifiCorp  20 0 2.50 3.00 5.50 
UWIG/Xcel 3.5 0 0.41 1.44 1.85 
We Energies 1 4 1.12 0.09 0.69 1.90 
We Energies II 29 1.02 0.15 1.75 2.92 
 

 

Figure 1:  Comparison of Additional Wind Related Costs from Various Studies 

Reported Additional Wind Related Costs

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0 5 10 15 20 25 30 35

Wind Penetration (%)

A
dd

iti
on

al
 C

os
ts

 ($
/M

W
h)

We Energies II

PacifiCorp

Great River II

EnerNex

Dragoon 2

Dragoon 1

BPA

Great River 1

We Energies 1

CA RPS Phase 1

UWIG/Xcel

 

                                                 
1  Original from Smith 2004.  Additions made by Synapse. 
2  Wind penetration is typically represented as maximum wind capacity as a percentage of the peak 

system load.  It is not uncommon for wind generation to exceed that fraction during times when loads 
are less than peak. 
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Figure 2 below shows the cost increases calculated in one study of the U.S. West 
(Dragoon 2003) as additional wind capacity is added to an 8,000 MW system consisting 
of 77% coal, 14% hydro and 8% natural gas.  As expected the additional system costs 
increased with greater wind capacity.  The highest installed wind capacity of 1000 MW 
represents a 11% penetration.  Actual costs depend on the specific system configuration 
and are also likely to decline as experience is gained. 

Figure 2:  Imbalance Cost as a Function of Installed Wind Capacity  

 
This table is copied directly from Dragoon 2003. 

The most recent wind integration study was performed by GE Energy for NYSERDA and 
just released as a draft report in February 2005.  This study looked at the effects of 
integrating 3,300 MW of wind into a system with a peak load of 34,704 MW (~10% wind 
fraction).  One zone had a wind fraction of 36%.  They concluded that this amount of 
wind capacity could be managed without any significant changes in the current system.  
One thing they do mention is that wind generation may need to be curtailed during some 
periods of low system loads and high wind capacity to prevent the uneconomic shutdown 
of critical base load generation.   

Electric systems with substantial amounts of energy-limited hydro resources are a very 
good match for wind generation since hydro plants incur low costs by being on- line and 
can respond very rapidly to changes in loads.  The wind generation also serves to 
conserve limited hydro energy.  One can almost view hydro as a very efficient energy 
storage system when paired with wind.     

In addition, stability issues can be addressed by utilizing the wind generators less than 
their full potential in those times when grid stability is a concern.  For example, if loads 
are low and balancing resources are not available or are too expensive, then the amount 
of wind power can be limited by turning off (or down) the wind generators until 
conditions improve.  This may reduce to some small extent the total annual energy 
delivered from the wind resources, but system stability is maintained. 
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