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I. 

Q. State your name and business address. 2 

Witness Qualifications 1 

A.  My name is Richard J. Zuraski.  My business address is:  Illinois 3 

Commerce Commission, 527 East Capitol Avenue, Springfield, Illinois, 62701. 4 

Q. By whom are you employed and in what capacity? 5 

A.  I am employed by the Illinois Commerce Commission (“Commission”) as 6 

an Economist in the Policy Division of the Public Utilities Bureau. 7 

Q. What are your responsibilities within the Policy Division? 8 

A.  I provide testimony in Commission proceedings on behalf of the Staff of 9 

the Commission (“Staff”).  I provide economic analyses and advise the 10 

Commission on issues and legislation involving the natural gas and electric utility 11 

industries.  I review tariff filings and make recommendations to the Commission 12 

concerning those filings.  I review compliance filings and various reports from 13 

utilities and alternative electric suppliers.  I manage contracts with consultants 14 

hired by the Commission.  I sometimes act as an assistant to Commissioners or 15 

to Administrative Law Judges.  16 

Q. State your educational background. 17 

A.  I graduated from the University of Maryland with a Bachelor of Arts degree 18 

in Economics.  I obtained a Masters of Arts degree in Economics from 19 

Washington University in St. Louis.  I completed other work toward a doctorate in 20 

economics from Washington University, but did not complete all requirements for 21 

that degree. 22 
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Q. Describe your professional experience. 23 

A.  Since 1990, I have been an Economist focusing on energy and regulatory 24 

issues for the Commission.  I have held this position within the Commission’s 25 

Policy Division (since 2012), Energy Division (from 1997-2012), and Office of 26 

Policy and Planning (from 1987 to 1997).  While employed by the Commission, I 27 

have testified in numerous docketed proceedings before the Commission.  Prior 28 

to coming to the Commission in November 1987, I was a graduate student at 29 

Washington University, where I also taught various courses in economics to 30 

undergraduate students in the Washington University night school and summer 31 

school. 32 

II. 

Q. What is the nature of this proceeding? 34 

Purpose and Summary of Testimony 33 

A.  On October 10, 2012, Rock Island Clean Line LLC (“RICL”) filed a verified 35 

petition for a certificate of public convenience and necessity as a transmission 36 

public utility and to construct, operate and maintain an electric transmission line 37 

and authorizing and directing Rock Island to construct a high voltage electric 38 

transmission line (“RICL Project”) pursuant to Section 8-406 of the Public Utilities 39 

Act (“PUA”)1, as well as Section 8-503 of the PUA2

Q. How does RICL propose to recover the costs of the RICL Project?  41 

.   40 

A.  According to RICL witness Skelly:  42 

                                            
1 220 ILCS 5/8-406. 
2 220 ILCS 5/8-503. 
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The costs of the Rock Island Project will be recovered through 43 
negotiated rates charged to the entities that contract with Rock 44 
Island to transmit electricity on the Project.3

*** 46 

 45 

 Clean Line and Rock Island do not currently plan to request 47 
cost recovery for the Project through regional cost allocation 48 
processes.  This means that the customers of the transmission line 49 
will pay for the costs of developing, constructing and operating the 50 
Project.  Therefore, under Rock Island’s cost recovery plans, we 51 
anticipate that the costs associated with the construction and 52 
operation of the Rock Island Project will be recovered through 53 
charges to the transmission capacity customers of the line, i.e., 54 
from the suppliers and buyers who contract to use the Project to 55 
transmit their output to Illinois or to transmit the electricity they have 56 
purchased from producers in the Resource Area.  57 

*** 58 

 There is currently no mechanism in place for inter-regional 59 
allocation of the costs of a transmission facility such as the Rock 60 
Island Project.  It is possible that such a mechanism or 61 
mechanisms will be developed over the next several years. If a 62 
mechanism for inter-regional cost allocation were to be developed 63 
and implemented, and were widely used by transmission 64 
developers and their customers, Rock Island could find it necessary 65 
to utilize this mechanism as well, for competitive reasons. Stated 66 
differently, if other developers of inter-regional transmission 67 
projects were recovering all or part of their costs through a cost 68 
allocation mechanism, rather than directly through the charges to 69 
the specific transmission customers of their facilities, then 70 
transmission customers likely would be unwilling to enter into 71 
contracts with Rock Island that obligated the customers, 72 
collectively, to pay for the full costs of the line.4

Q. What is the subject matter and purpose of your testimony in this 74 

proceeding? 75 

 73 

A.  The focus of my testimony is on the benefits and costs of the RICL 76 

Project.  In this regard, the purpose of my testimony is to report on my evaluation 77 

                                            
3 RICL Ex. 1.0, p. 8. 
4 RICL Ex. 1.0, pp. 15-16. 
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of the alleged benefits of the project, to restate those benefits, and to compare 78 

them to the expected costs of the project.  In addition, I compare the additional 79 

costs of the renewable energy resources that RICL expects to be associated with 80 

the project with the maximum available budget for renewable energy resources 81 

pursuant to the Illinois renewable portfolio standard.  I also comment with respect 82 

to the RICL Project’s impact on competition. 83 

  It is my expectation that my testimony will aid the Commission in making 84 

at least some of the following determinations:  85 

  (A) whether or not granting RICL public utility status would 86 

contribute to the “public convenience and necessity” as required under 87 

Section 8-406(a) of the PUA5

  (B) whether or not the RICL Project will promote the public 89 

convenience and necessity, which, according to Section 8-406(b) of the 90 

PUA, requires a demonstration by RICL:  (1) “that the proposed 91 

construction is necessary to provide adequate, reliable, and efficient 92 

service to its customers and is the least-cost means of satisfying the 93 

service needs of its customers or that the proposed construction will 94 

promote the development of an effectively competitive electricity market 95 

that operates efficiently, is equitable to all customers, and is the least cost 96 

means of satisfying those objectives”; (2) that RICL “is capable of 97 

efficiently managing and supervising the construction process and has 98 

taken sufficient action to ensure adequate and efficient construction and 99 

; 88 

                                            
5 220 ILCS 5/8-406(a). 
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supervision thereof”; and (3) that RICL “is capable of financing the 100 

proposed construction without significant adverse financial consequences 101 

for the utility or its customers.”6

 I address these issues from the perspective of an economist rather than a 103 

lawyer.   104 

 102 

Q. Would you summarize your testimony? 105 

A.  Based on my evaluation, I expect that the project’s benefits will outweigh 106 

its costs, and that the additional costs of the renewable energy resources that 107 

would utilize the RICL Project will not significantly exceed the maximum available 108 

budget for renewable energy resources pursuant to the Illinois renewable 109 

portfolio standard.  However, this analysis is subject to considerable uncertainty.  110 

Therefore, there is a risk that the project will not be financially viable as a 111 

subscription service sold at market-based rates, in which case RICL would be 112 

more likely to seek FERC approval to recover its costs through a more general 113 

levy on electric market participants, such as an “inter-regional allocation of the 114 

costs,” as described by RICL witness Skelly in his direct testimony.7

  With respect to whether or not the proposed construction will promote the 116 

development of an effectively competitive electricity market, it is my opinion 117 

that an effectively competitive electricity market already exists.  However, it is 118 

also my opinion that the RICL Project would not threaten the competitiveness of 119 

the electricity market.  Whether the RICL Project will promote or contribute to an 120 

 115 

                                            
6 220 ILCS 5/8-406(b). 
7 RICL Ex. 1.0, pp. 15-16. 
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effectively competitive electricity market that operates efficiently … and is the 121 

least cost means of satisfying those objectives depends on whether the 122 

project’s benefits will outweigh its costs, as addressed in the previous paragraph.  123 

Again, I expect this will be the case, but this assessment is subject to 124 

considerable uncertainty.   125 

  Whether the RICL Project will promote an effectively competitive electricity 126 

market that is equitable to all customers seems to be more of a philosophical 127 

question than an economic question.  Nevertheless, I would opine that, as long 128 

as the project is financially viable as a subscription service sold at market-based 129 

rates, I do not see how it would render the market less equitable.   130 

  I have not investigated whether RICL is capable of efficiently managing 131 

and supervising the construction process and has taken sufficient action 132 

to ensure adequate and efficient construction and supervision thereof.  133 

This issue will be addressed by Staff witness Yassir Rashid in ICC Staff Ex. 1.0. 134 

  135 
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III. 

Q. On page 15-17 of his direct testimony (RICL Ex. 10.0), Mr. Berry describes 137 

the Illinois renewable portfolio standard (“RPS”).  Based on his review of 138 

the Illinois RPS, he concludes that “Illinois will have a strong and growing 139 

demand for electricity generated from renewable resources, and from wind 140 

generation in particular, well into the future.”  Do you agree with Mr. Berry? 141 

The Basic Rationale for the Project 136 

A.  I partially agree, but with several caveats.  I agree that the Illinois RPS 142 

ostensibly requires substantial purchases of “renewable energy resources.”  At 143 

present (for the June 2012-May 2013 planning period), the RPS specifies that 144 

purchases of renewable energy resources should be at least 7% of overall 145 

energy consumption.8  According to RICL, the project is expected to go into 146 

service around 2016, and will be capable of handling approximately 15 million 147 

megawatt-hours (“MWH”) per year.  By that time, the Illinois RPS specifies that 148 

purchases of renewable energy resources should comprise at least 11.5% of 149 

overall energy consumption, which would amount to approximately 20 millions 150 

MWHs of renewable energy.9  The specified percentage reaches its peak of 25% 151 

in the June 2025-May 2026 planning period, and remains at that level 152 

thereafter.10

  Turning to my caveats, first, the actual quantities of energy derived from 154 

renewable energy facilities may not reach the levels implied by the law’s 155 

specified percentages.  This is because the Illinois RPS also includes budget 156 

  153 

                                            
8 20 ILCS 3855/1-75(c)(1). 
9 Id. 
10 Id. 
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constraints.  From June 2013 forward, the incremental cost of implementing the 157 

RPS cannot exceed $1.8917 per MWH of retail customer demand for customers 158 

in the service territory of Commonwealth Edison Company (“ComEd”) or $1.8054 159 

per MWH of retail customer demand for customers in the service territory of 160 

Ameren Illinois Company (“Ameren”).  In terms of dollars per MWH of renewable 161 

energy credits (“RECs”), in order to fully meet the RPS requirements, RECs 162 

cannot cost more than the following amounts, on average:  163 

Table 1:  Upper Bounds of Average REC Prices ($/MWH)  164 
Consistent with Fully Achieving the RPS Requirements 165 

Planning Period RPS 
Requirement 

$/MWH 
Service Territory 

From To ComEd Ameren 
1-Jun-13 31-May-14 8.00% $23.65 $22.57 
1-Jun-14 31-May-15 9.00% $21.02 $20.06 
1-Jun-15 31-May-16 10.00% $18.92 $18.05 
1-Jun-16 31-May-17 11.50% $16.45 $15.70 
1-Jun-17 31-May-18 13.00% $14.55 $13.89 
1-Jun-18 31-May-19 14.50% $13.05 $12.45 
1-Jun-19 31-May-20 16.00% $11.82 $11.28 
1-Jun-20 31-May-21 17.50% $10.81 $10.32 
1-Jun-21 31-May-22 19.00% $9.96 $9.50 
1-Jun-22 31-May-23 20.50% $9.23 $8.81 
1-Jun-23 31-May-24 22.00% $8.60 $8.21 
1-Jun-24 31-May-25 23.50% $8.05 $7.68 
1-Jun-25 31-May-26 25.00% $7.57 $7.22 
1-Jun-26 31-May-27 25.00% $7.57 $7.22 

 166 

 Essentially, a REC certifies that a megawatt-hour of electricity was generated 167 

using a renewable resource.  Hence, a REC’s price represents the incremental 168 

cost of buying electricity generated from a renewable energy source versus the 169 

electricity generated from an unspecified energy source.   170 

  Given these budget constraints, as shown in Figure 1, below, Illinois will 171 

have the “strong and growing demand for electricity generated from renewable 172 
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resources” that is anticipated by RICL witness Berry11

                                            
11 RICL Ex. 10.0, p. 16. 

, provided that the premium 173 

paid for that energy by Illinois consumers is relatively low (or zero).  Figure 1, 174 

below, combines the RPS per unit budget constraints, the RPS percentage of 175 

load goals, and projected loads, to plot derived demand curves.  On the far right 176 

of each demand curve, where it is vertical, the budget constraint is not binding, 177 

and the RPS’s overall quantity goal can be met.  Any funds left over are available 178 

to be spent on attaining the RPS’s secondary and tertiary goals, having to do 179 

with specific resource type and location.  Everywhere else on the demand 180 

curves, the budget constraint is binding with respect to meeting the RPS’s overall 181 

quantity goals and the overall quantity goal cannot be met; a small percentage 182 

change in the price leads to an equivalent percentage change in the quantity 183 

demanded.  184 
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Figure 1 185 

 186 

  Second, as noted above, it is only on the vertical portion of the demand 187 

curves that the location of the renewable energy facility becomes critically 188 

important to the Illinois RPS.  It is true that there is a statutory preference for 189 

utility-purchased renewable energy resources to be within Illinois or states that 190 

adjoin Illinois.  However, that preference is secondary to the overall percentage 191 

requirements.12

  Third, and related to the second point, above, the Illinois RPS requires the 193 

purchase of “renewable energy resources,” which the Illinois Power Agency Act 194 

defines as including either:  (A) energy bundled with its associated “renewable 195 

 192 

                                            
12 20 ILCS 3855/1-75(c)(3). 
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energy credits”; or (B) just the unbundled “renewable energy credits.”13

  For all the above reasons, Illinois’ demand for electricity generated from 206 

renewable resources, and from wind generation in particular, is bounded and 207 

generally incapable of justifying, by itself, new transmission resources such as 208 

the RICL Project.  On the other hand, the project may be justified in other ways, 209 

as discussed in the next section of this testimony. 210 

  In other 196 

words, physical delivery of the electric energy is not required.  Hence, even if 197 

there is a preference that the energy be produced within Illinois or states that 198 

adjoin Illinois, there is no preference (let alone a requirement) that the energy be 199 

delivered to a buyer or to a location within Illinois.  That is, Illinois utilities and 200 

ARES may satisfy the Illinois RPS by purchasing renewable energy credits, 201 

without ever taking title to the electric energy associated with those renewable 202 

energy credits.  Thus, even if there were no way to produce any more renewable 203 

energy within Illinois, it would be unnecessary to physically import renewable 204 

energy into Illinois in order to satisfy the RPS. 205 

IV. 

A. 

Benefits and Costs of the Rock Island Clean Line Project 211 

Q. Has RICL demonstrated that the RICL Project’s benefits outweigh its costs 213 

so that, on net, it is expected to be beneficial to Illinois consumers?  214 

Rock Island Clean Line’s Projected Benefits 212 

A.  No.  The direct testimony presented by RICL witnesses focuses only on 215 

certain alleged benefits of the project.  RICL has not compared the benefits to the 216 

project’s expected costs.  217 

                                            
13 20 ILCS 3855/1-10. 
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Q. What are the alleged benefits of the project? 218 

A.  According to RICL witnesses, the benefits of the transmission line project 219 

are: 220 

• It will lead to the construction of wind farms in areas where relatively 221 

high capacity factors can be expected, compared to wind farms in areas 222 

that would not require the project’s transmission capacity.  As a result, it 223 

will lower the cost per unit of energy output of generating any given level 224 

of electric energy with wind-powered facilities.14

• It will lower the cost of meeting renewable portfolio standards, such as 226 

the standards established by Illinois law.

  225 

15

• It will make available approximately 15 million MWH per year of 228 

additional RECs (and about 14.3 million MWHs of energy, after taking 229 

into account losses at the RICL Project’s two direct current converter 230 

stations and during transmission over the line).

 227 

16

• It will lower average wholesale energy prices within Illinois, PJM, and 232 

MISO, at least temporarily.

 231 

17

• It will reduce loss of load expectations and increase reliability of electric 234 

service in Illinois.

 233 

18

                                            
14 RICL Ex. 1.0, pp. 6, 25-26; RICL Ex. 4.0, pp. 2-3; RICL Ex. 10.0. 

 235 

15 RICL Ex. 1.0, pp. 7-8, 25-26; RICL Ex. 4.0, pp. 35-39; RICL Ex. 10.0. 
16 RICL Ex. 1.0, pp. 6-7; RICL Ex. 10.0, pp. 4, 19. 
17 RICL Ex. 1.0, p. 7, 25-26; RICL Ex. 4.0, pp. 5-6. 
18 RICL Ex. 1.0, pp. 7, 27; RICL Ex. 3.0, pp. 10-11; RICL Ex. 4.0, pp. 22-36; RICL Ex. 6.0, pp. 17-19. 
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• By displacing generation from fossil fuels, the project will reduce 236 

consumption of water and emissions of carbon dioxide, sulfur dioxide 237 

and mercury by fossil fuel generating facilities.19

• The project will increase employment, revenues of manufacturing and 239 

service enterprises, landowners’ wealth, and tax revenues at the State 240 

and local levels.

  238 

20

Q. Which, if any, of the impacts that you just listed would you exclude from an 242 

economic analysis of the benefits and costs of the project?  243 

  241 

A.  I would exclude all of the impacts mentioned in the last bullet point:  “The 244 

project will increase employment, revenues of manufacturing and service 245 

enterprises, landowners’ wealth, and tax revenues at the State and local levels.”  246 

These impacts were estimated by RICL witness Dr. Loomis.21

Q. Why would you exclude an increase in employment, revenues of 248 

manufacturing and service enterprises, landowners’ wealth, and tax 249 

revenues from an economic analysis of the benefits and costs of the 250 

project? 251 

 247 

A.  First, we would be mixing two types of economic analysis that are 252 

inconsistent with each other.  In my view, we should be trying to determine if 253 

there is a less expensive way of supplying electricity to Illinois consumers, taking 254 

into account, among other things, the Illinois RPS.  Specifically, we should be 255 

                                            
19 RICL Ex. 1.0, p. 7; RICL Ex. 3.0, pp. 10-11. 
20 RICL Ex. 1.0, pp. 8, 33; RICL Ex. 5.0-5.2, summarized in RICL Ex. 5.0, pp. 3-6; RICL Ex. 6.0, pp. 46-50. 
21 RICL Ex. 5.0-5.2. 
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trying to determine if the RICL Project will increase or decrease electricity costs.  256 

We should count a decrease in the cost of electricity as a net welfare gain.  257 

Indeed, part of RICL’s testimony takes this approach.  On the other hand, RICL 258 

also includes as “benefits”:  increasing employment, increasing revenues of 259 

manufacturing and service enterprises, increasing landowners’ wealth, and 260 

increasing tax revenues at the State and local levels, all of which translate into 261 

increasing the cost of electricity.  For instance, if RICL had to double the 262 

thickness and the length of its conductors, it would dramatically increase the cost 263 

of the project.  However, using the methodology presented by RICL’s witness, 264 

Dr. Loomis, that same increase in the cost of the project would also directly and 265 

indirectly increase employment, increase revenues of manufacturing and service 266 

enterprises, and increase tax revenues at the State and local levels, which RICL 267 

would count as benefits.  Indeed, the more imprudent, inefficient, costly, wasteful 268 

RICL is assumed to be, the greater the “benefit” that would be computed by Dr. 269 

Loomis’ model.   270 

  Second, even if we were to reconcile these two forms of analysis, a causal 271 

relationship between the RICL Project and the “benefits” cited by RICL depends 272 

on an implicit assumption that the absence of the project would leave an 273 

economic vacuum unfilled by other project(s) or economic activities.  For 274 

instance, the model implicitly assumes that, if the project were cancelled:  275 

• The equity capital that was going to help fund the construction of the 276 

RICL Project would be unavailable or unused for any other ventures.   277 
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• No other firm or person would be able to borrow the money that was 278 

going to be borrowed by RICL. 279 

• In general, there would be resources left unused that would not be left 280 

unused if the project went forward.   281 

 I believe it is speculative to make such assumptions when considering the 282 

impacts of private investment.  While the Commission can influence whether this 283 

particular private investment is made, it cannot control whether or not net private 284 

investment in general is going to increase, or by how much.   285 

  Third, even assuming that the RICL Project is the only feasible 286 

incremental use of otherwise idle resources, the cited increase in tax revenues at 287 

the State and local levels merely represent income transfers, at best.  They are 288 

benefits to the constituents of those units of government receiving the tax 289 

revenues, while, at the same time, they are costs born by the ultimate consumers 290 

of RICL’s services.  They do not represent a net increase in consumer welfare.  291 

Some portion of these tax revenues could even represent a net increase in costs, 292 

to the extent to which they are a proxy for any additional governmental services 293 

necessitated by the RICL Project (e.g., construction and maintenance of 294 

dedicated roads, additional safety inspections or environmental inspections of 295 

RICL property, etc.). 296 

  Fourth, any increase in landowners’ wealth either represents 297 

compensation for other uses of the land, or another set of income transfers.  To 298 

the extent to which it is the former, the analysis should include the loss of 299 

economic value associated with the other uses of the land that would be 300 
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foreclosed by the project.  If eminent domain is exercised, it is also possible that 301 

some landowners experience a decrease in wealth (at least from their 302 

perspective), while other landowners experience an increase in wealth.  303 

  Fifth, the analysis was applied inconsistently in this particular instance.  304 

Dr. Loomis entered into his model the direct construction and operating and 305 

maintenance costs of both the RICL Project and the wind farms that RICL 306 

expects to sprout up next to the project, but he failed to take into account the 307 

projected reductions in the cost of energy that were presented by RICL witnesses 308 

Moland and McDermott.  There was no logical reason not to do so, assuming 309 

one accepts the validity of Dr. Loomis’ model for purposes of this proceeding.  Of 310 

course, the result of including these energy cost reductions as inputs to Dr. 311 

Loomis’ model would be a decrease in the “benefits” projected by his model (an 312 

incongruity that highlights the methodology’s incompatibility with the standard 313 

form of benefit cost analysis that I believe should be relied upon instead). 314 

B. 

1. 

Staff’s Projected Benefits and Costs 315 

Q. Have you compared the benefits and costs of the project? 317 

Methodology and Assumptions 316 

A.  Yes.  I considered three ways through which approximately 15 million 318 

MWHs of additional RECs per year could be made available to Illinois firms 319 

subject to the State’s RPS, and the additional revenues that would be needed to 320 

cover the costs.  First, I considered the scenario presented by RICL.   This 321 

scenario entails building and operating the transmission project and building and 322 

operating new wind farms located near the western extreme of the project, which 323 
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RICL witness Berry refers to as “the outstanding wind resources of northwest 324 

Iowa and nearby areas in South Dakota, Nebraska and Minnesota (collectively 325 

called the ‘Resource Area’).”22

Q. Why did you examine these three scenarios? 336 

  Second, I considered an alternative scenario 326 

which entails building and operating new wind farms located in Illinois and does 327 

not include building and operating the transmission project.  Third, I considered 328 

an alternative scenario which entails building and operating new wind farms 329 

located in the Resource Area, but does not include building and operating the 330 

transmission project.  Theoretically, since both alternatives avoid the cost of the 331 

RICL Project, either of the last two scenarios should be a less expensive means 332 

of obtaining the same quantity of RECs for the Illinois market.  However, as 333 

discussed later, there are other considerations that affect the viability and net 334 

cost of these scenarios.   335 

A.  By examining each of these three scenarios, I can estimate how much 337 

more (or less), relative to market prices, it is expected to cost to obtain the 338 

additional 15 million RECs that RICL could make available to Illinois (if the 339 

transmission line operated at full capacity).  In addition, I can compare the 340 

additional cost of each scenario to Illinois’ REC budget (which I discussed earlier 341 

in this testimony), and thereby determine the extent to which the sellers under 342 

these scenarios would have to rely upon voluntary REC markets and non-Illinois 343 

mandatory REC markets.  Finally, by comparing the three scenarios to each 344 

                                            
22 RICL Ex. 10.0, p. 3. 
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other, I can determine whether the scenario that includes the RICL Project is the 345 

least expensive alternative for obtaining additional REC.   346 

Q. Please describe the methodology that you used to examine the additional 347 

revenues that would be needed to cover the costs of each scenario? 348 

A.  I created a financial model for the RICL Project (for the first scenario) and 349 

a similar financial model for the new wind farm projects (for each of the three 350 

scenarios).  I made assumptions about interest rates, minimum debt service 351 

coverage ratios, expected rates of return required by equity owners, capital and 352 

operating costs, useful lives of the assets, property tax valuation rules, property 353 

tax rates, tax depreciation schedules, state and federal income tax rates, 354 

production tax credits, capacity factors, market prices for energy and capacity, 355 

and wind energy and capacity valuation adjustment factors.  To take into account 356 

uncertainty, for some of the variables, I rotated between several different 357 

assumed values, making this a sensitivity analysis.  358 

  In one version of the models, which I will call Model A, I did not assign a 359 

value to two variables:  the debt-to-equity ratio and annual revenues.  Instead, 360 

using an iterative search process, I solved for the debt-to-equity ratio and 361 

levelized annual revenues, with the goal of minimizing the annual revenues, 362 

subject to two constraints:  retiring the debt by the end of a 20-year term, and 363 

maintaining a debt service coverage ratio above the assumed minimum.  This 364 

was repeated for each of the scenarios and for each of the cases considered in 365 

the sensitivity analysis.  In making comparisons between scenarios, the 366 
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discounted values of forty years of revenues were used.  Five different real 367 

discount rates were employed:  1%, 3%, 5%, 7%, and 9%.   368 

  I also performed a parallel analysis with what I call Model B, in which the 369 

debt-to-equity ratio was fixed at assumed levels, debt was modeled as fixed 370 

payments and without regard to debt service coverage ratios, and the solution for 371 

revenue requirements was found algebraically rather than through an iterative 372 

search process.  Model B is used both as a check on Model A and as a tool for 373 

determining what I describe later in this testimony as a “break-even capacity 374 

factor.” 375 

  For the RICL Project, the revenue requirements can be considered the 376 

minimum revenue needed to sustain the project.  For the wind farm projects, 377 

some revenue sources were assigned values based on the assumptions and 378 

through operation of appropriate formulas.  These assigned values include 379 

projected energy and capacity revenues at market prices.  Similarly, production 380 

tax credits were assigned values based on the assumptions and through 381 

operation of appropriate formulas.  Thus, the revenue solution to each wind farm 382 

model was limited to the minimum additional revenues (i.e., revenues above 383 

and beyond energy and capacity revenues at market prices and production tax 384 

credits) needed to sustain the wind farm, which in turn can be considered the 385 

long-term cost to ratepayers of obtaining RECs from the wind farms.   386 

  For the first scenario, the additional cost of obtaining RECs is the sum of 387 

the RICL Project revenues and the additional wind farm REC revenues.  For the 388 

other two scenarios, the additional cost only includes the additional wind farm 389 
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REC revenues.  Arguably, however, the net cost of obtaining the additional RECs 390 

should be adjusted downward by any other savings or benefits associated with 391 

the new project(s).  This could include the benefits of lower emissions of green 392 

house gases, pollutants or pollutant precursors.  However, I did not take these 393 

environmental benefits into account, directly.  On the other hand, I did take into 394 

account another source of benefits that I will call “LMP savings,” which I shall 395 

describe later in this testimony. 396 

Q. Why did you not take into account environmental benefits, directly? 397 

A.  First, the Illinois RPS statute (20 ILCS 3855/1-75(c)) does not direct the 398 

Commission to account for environmental benefits when adding up the 399 

incremental costs of obtaining renewable energy resources.  Instead, it provides 400 

a set of goals to use more of such resources, subject to caps on the degree of 401 

cost increase.   402 

  Second, owners of wind farms and other facilities producing electricity with 403 

renewable resources enjoy significant tax benefits per unit of output.  For 404 

instance, for the first 10 years of a wind turbine’s existence, its owners can earn 405 

$22 of Federal tax credits for every Megawatt-hour produced (which, based on 406 

NYMEX settlement prices as of May 31, 2013, is roughly two-thirds of the 407 

average price of PJM Northern Illinois Hub futures contracts for the 12 month 408 

delivery period from June 2013 through May 201423

                                            
23 That May 31, 2013 average for June 2013-May 2014 was $33.36.  It is the weighted average of the 
settlement prices for 24 NYMEX contracts (12 on-peak contracts and 12 off-peak contracts), where the 
weights are the number of delivery hours associated with the contracts.  

).  These tax credits are 409 

taken into account in my analysis as an offset to the cost of renewable energy.  410 
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That is, they are taken into account as a benefit -- one that also might reasonably 411 

be interpreted as representing, at least in part, environmental benefits of 412 

renewable energy. 413 

  Third, to the extent to which my analysis is used to compare the first 414 

scenario with the other two scenarios, it is unlikely that there would be significant 415 

differences in the environmental benefits of reduced effluents, since each of the 416 

three scenarios involves using wind power to produce the same amount of 417 

energy. 24

Q. Would you please explain what you earlier referred to as “LMP savings”? 419 

  418 

A.  RICL witnesses Moland and McDermott claim that the addition of the RICL 420 

Project and the assumed wind farms capable of producing approximately 15 421 

million MWHs of RECs per year would ease locational marginal prices (“LMPs”) 422 

for energy in MISO and PJM.25

                                            
24  On the other hand, there may be environmental costs that offset some of the benefits, and the offsetting 
environmental costs in the Illinois wind farm scenario may exceed those in the first Iowa wind farm scenario, 
since, all else constant, the Illinois wind farm scenario entails a relatively larger amount of generating 
capacity, which would occupy a larger area of land and/or a larger volume of sky (either of which could entail 
greater potential loss or degradation of animal and human habitat).  Nevertheless, I did not attempt to model 
these potential differences. 

  Wind farms generally have negligible variable 423 

operating costs and, as noted above, can earn significant Federal tax credits for 424 

every MWH produced.  They also can sell RECs, but only if they generate them.  425 

Thus, bidding extremely low or even negative prices to supply energy to MISO or 426 

PJM is consistent with profit maximization for a wind farm.  In other words, even 427 

if the average cost of the wind power is greater than market prices (i.e., even if 428 

the price of RECs is greater than zero), more wind energy being bid into the 429 

25 RICL Ex. 3.0, p. 5; and RICL Ex. 4.0, pp. 20-24. 
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energy market would lower average LMPs.  RICL witness Moland estimated this 430 

impact.  For the first scenario, as well as the wind-in-Illinois scenario, I 431 

incorporate these estimates into my computation of the net cost of obtaining 432 

additional RECs.  As explained later, I used a portion of these LMP savings for 433 

the scenario involving new wind farms in Iowa without the RICL Project. 434 

  I would note that RICL witness Moland estimated the above-mentioned 435 

LMP savings for just the first and the fifth year following RICL Project 436 

construction.26  Dr. McDermott interpolated the three years in between, but did 437 

not attempt to project LMP savings beyond the initial five years.27  As noted by 438 

Dr. McDermott, LMP savings are likely to be short-lived benefits.28

  I would also note that RICL witness Moland estimated the above-447 

mentioned LMP savings for just Illinois

  To explain, if 439 

LMPs decline, then, all else equal, the profitability of preserving old or adding 440 

new electric generating capacity (whether it is wind or other types of capacity) is 441 

reduced, inducing a reduction in the rate of investment in generating resources, 442 

the eventual resurgence of higher LMPs, and/or an increase in the prices bid into 443 

PJM and MISO to supply capacity.  In effect, the supply side of the market will 444 

react toward reestablishing an expectation of making normal returns on 445 

investment.  446 

29 and, at Staff’s request, for just Iowa and 448 

for the entirety of PJM and MISO.30

                                            
26 RICL Ex. 3.0, p. 3. 

  From my perspective, it would be perfectly 449 

27 RICL Ex. 4.0, pp. 20-21. 
28 Id. 
29 RICL Ex. 3.3. 
30 RICL response to Staff data request RJZ 1.04. 
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reasonable for the Commission to take into account LMP savings throughout 450 

PJM and MISO.  However, I express no legal opinion about whether counting 451 

non-Illinois savings is consistent with “public convenience and necessity” in the 452 

meaning of Section 8-406(a) of the PUA31 or “least cost” in the meaning of 453 

Section 8-406(b) of the PUA32

Q. Please describe the concept of a capacity factor and its significance.   455 

. 454 

A.  The capacity factor of a machine is a dimensionless variable equal to the 456 

machine’s average output throughout some specified time period divided by its 457 

potential peak output (rated capacity) or its actual peak output during that time 458 

period.  For example, suppose that over the course of a year containing 8760 459 

hours, a wind farm with the capacity to produce 4 Megawatts generates a total of 460 

8760 Megawatt-hours.  In this simple example, the average output is 8760 461 

Megawatt-hours divided by 8760 hours, or 1 MW, so the wind farm’s capacity 462 

factor for that year was 1 MW divided by 4 MW, which is 0.25 (25 percent).   463 

  In electricity markets, capacity factor is a function of several factors.  For a 464 

wind farm, a very significant factor is the weather and climate in the area where 465 

the wind farm resides (simply put, the consistency and strength of local winds).  If 466 

areas near the western extreme of the RICL Project are relatively rich in wind 467 

energy potential (e.g., compared to Illinois), they can be expected to run at 468 

relatively high capacity factors.  A relatively high capacity factor means that a 469 

smaller quantity and dollar investment in wind turbine capacity is required to 470 

                                            
31 220 ILCS 5/8-406(a). 
32 220 ILCS 5/8-406(b). 
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produce any given annual quantity of energy (and any given quantity of RECs).  471 

Thus, capacity factor assumptions are a very important part of my analysis. 472 

Q. What information did you rely on concerning capacity factor values for 473 

your analysis? 474 

A.  According to Mr. Berry, wind capacity factors in RICL’s Resource Area 475 

“now routinely exceed 40%.”33  Furthermore, according to Mr. Berry’s 476 

interpretation of a National Renewable Energy Laboratory report34, “Nebraska 477 

and South Dakota have the potential for 777,000 MW and 766,000 MW, 478 

respectively, of wind generation facilities in areas with sufficient wind speeds to 479 

support gross capacity factors greater than 40%,” while “Iowa has the potential to 480 

install over 318,000 MW of wind projects with gross capacity factors above 481 

40%.”35  To place these quantities into a perspective relevant to the RICL 482 

Project, to generate the approximately 15 million MWHs per year that RICL 483 

hopes to transmit over its transmission project, a 40% capacity factor would 484 

entail installing about 4,281 MW of wind farm capacity.  On the other hand, the 485 

same report cited by Mr. Berry shows that Illinois has the potential to install over 486 

4,501 MW of wind capacity with gross capacity factors above 40% (much less 487 

than either Iowa, Nebraska, or South Dakota, but enough to generate at least 15 488 

million MWHs per year).36

                                            
33 RICL Ex. 10.0, p. 4. 

  The report also indicates that Illinois has the potential 489 

34 NREL, Estimates of Windy Land Area and Wind Energy Potential by State for Areas with a Gross Capacity 
Factor of 40% and Greater at 80 Meters (2010); available at: 
http://www.windpoweringamerica.gov/docs/wind_potential.xls . 
35 RICL Ex. 10.0, pp. 4-5. 
36 See footnote 34. 

http://www.windpoweringamerica.gov/docs/wind_potential.xls�
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to install over 249,882 MW of wind capacity with gross capacity factors above 490 

30%. 491 

  Mr. Berry also cites a market survey conducted by Lawrence Berkeley 492 

National Laboratory (“LBNL”), “2011 Wind Technologies Market Report,” which 493 

reports on the actual performance during 2011 of 2004-2010 vintage wind farm 494 

projects.  According to Mr. Berry, this LBNL survey found that the average 495 

capacity factor of projects in the “Heartland” region (which includes South 496 

Dakota, Minnesota, Nebraska, and Iowa) had an average capacity factor of 497 

“nearly 40%, compared to about 30% for wind farms in the Great Lakes region” 498 

(which includes Illinois, Indiana, and Ohio).37  From my review of the Excel file 499 

that accompanies the report38

  Finally, Mr. Berry states: 502 

, the Heartland region’s average is listed as 37% 500 

(which I suppose can be considered “nearly 40%”).   501 

I provided Clean Line witnesses Gary Moland and Leonard Januzik 503 
with ten-minute and hourly modeled production data for wind farms 504 
potentially connected to the Project. To prepare this data set, I 505 
selected eight potential wind farms in northwest Iowa, totaling 4,349 506 
MW in capacity, that were included in the Eastern Wind Integration 507 
and Transmission Study (“EWITS study”).  The EWITS study was 508 
sponsored by NREL.39

  A summary of the above-cited EWITS data (for the eight potential wind 510 

farms selected by Mr. Berry) was provided to Staff in response to Staff data 511 

request RJZ 1.03.  The summary shows that over the 8,784 hours in 2016, total 512 

potential wind energy output is 15,101,991 MWH, implying a capacity factor of 513 

 509 

                                            
37 RICL Ex. 10.0, p. 8. 
38 Wiser, Ryan H, and Bolinger, Mark. 2011 Wind Technologies Market Report, 2012; report and Excel file 
are available at:  http://emp.lbl.gov/reports/re . 
39 RICL Ex. 10.0, p. 11. 

http://emp.lbl.gov/reports/re�
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39.53% (15,101,991 MWH divided by 8784 hours and by the 4,349 MW of 514 

capacity).  After Mr. Moland subtracted off curtailments of 140,423 MWH, the 515 

effective wind output is 14,961,568 MWH, implying a capacity factor of 39.16% 516 

(14,961,568 MWH divided by 8784 hours and by the 4,349 MW of capacity).  For 517 

purposes of the study performed by RICL witness Moland, Mr. Berry also 518 

subtracted off 633,788 MWH of energy losses at the two direct current converter 519 

stations and during transmission over the line.  However, for purposes of 520 

counting RECs, this subtraction would not be correct because the quantity of 521 

energy used for creating RECs is measured at the wind farm’s busbar.   522 

  It is noteworthy that the EWITS dataset used by Mr. Berry was the dataset 523 

available from NREL prior to June 2012, when the data were updated.  According 524 

to the NREL web site (as of February 11, 2013): 525 

Although the primary goal of the update was to mitigate the 526 
12-hour discontinuity in aggregate profiles, the wind power 527 
conversion was also updated to better reflect future wind 528 
turbine technology.40

 Generally speaking, the updated power conversion increased capacity factors.  530 

In the original data summary provide on the NREL web site, the average capacity 531 

factor over all 92 Iowa wind sites in the EWITS database was 38.71%; but after 532 

the June 2012 update, the average capacity factor over those Iowa wind sites 533 

increased to 41.66%.  By comparison, the average capacity factor over all 79 534 

Illinois wind sites in the original EWITS database was 31.25%; but after the June 535 

2012 update, the average capacity factor over those Illinois wind sites increased 536 

to 39.74%.  These and other State averages are shown in the table below: 537 

   529 

                                            
40 http://www.nrel.gov/electricity/transmission/eastern_wind_methodology.html.  

http://www.nrel.gov/electricity/transmission/eastern_wind_methodology.html�
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Table 2:  EWITS Capacity Factors 538 

    RICL Resource Area 

 Illinois Average Iowa Minnesota Nebraska South Dakota 
Before Update 31.25% 39.60% 38.71% 36.60% 41.58% 41.50% 
After Update 39.74% 41.88% 41.66% 40.74% 42.54% 42.57% 
Change 8.49% 2.28% 2.95% 4.15% 0.96% 1.06% 

 539 

 As shown in the above table, the capacity factors increased in all the States, but 540 

increase more in Illinois than in Iowa or any of the other Resource Area States.  541 

The capacity factor gap between Illinois and Iowa narrowed to only 1.92 542 

percentage points (41.66% - 39.74%), and the gap between the Illinois and the 543 

Resource Area average capacity factors narrowed to 2.14 percentage points 544 

(41.88% - 39.74%).   545 

Q. Based on the information that you just described, what capacity factor 546 

assumptions did you include in your analysis?  547 

  For the first scenario (wind farms in Resource Area with the RICL 548 

transmission project), I assumed a capacity factor of 40%.  This is a bit above the 549 

values suggested by some of the data sources cited above, and a bit below the 550 

values suggested by some of the others. 551 

  For the second scenario (wind farms in Illinois without the RICL 552 

transmission project), I considered three different capacity factors.  The highest 553 

(optimistic case) assumes a capacity factor differential between Illinois and the 554 

Resource Area equal to the differential reported in the EWITs summary data, 555 

after the June 2012 update.  The middle value (base case) assumes a capacity 556 

factor differential between Illinois and the Resource Area equal to the differential 557 
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reported in the EWITs summary data, prior to the June 2012 update.41

Table 3:  Capacity Factors Used in Analysis 563 

  The 558 

lowest value (pessimistic case) assumes a capacity factor differential between 559 

Illinois and the Resource Area that, in relation to the base case, is symmetrical to 560 

the optimistic case.  Thus, the capacity factors value are as shown in the 561 

following table: 562 

Optimistic case 40% – 2.14% = 37.86% Base case + 6.21% 
Base case 40% – 8.35% = 31.65%  
Pessimistic case 31.65% – 8.35% + 2.14% = 25.44% Base case - 6.21% 

 564 
  For the third scenario (wind farms in Resource Area without the RICL 565 

transmission project), I considered several alternative capacity factors.  As 566 

previously noted, physical delivery of energy is not a requirement of the Illinois 567 

RPS.  However, physical delivery somewhere would be necessary, which raises 568 

a problem with this scenario.  Without the additional transmission capacity of the 569 

Rock Island project, the new wind farms in Iowa may experience difficulty 570 

obtaining interconnections within MISO and, to the extent that they do obtain 571 

interconnections, may experience increased curtailments (lowering their capacity 572 

factors and energy revenues) and/or lower LMPs for their output when not being 573 

curtailed (further lowering their energy revenues).  I cannot testify to the degree 574 

to which the new wind farms would experience difficulty obtaining 575 

interconnections within MISO, increased curtailments, or lower LMPs.  However, 576 

in order to put the issue in perspective, the sensitivity analysis that I prepared 577 

                                            
41 The capacity factors for Illinois implied by the updated EWITs summary results were used for the optimistic 
case (rather than the base case) because they are considerably more optimistic than the capacity factors 
reported by LBNL. 
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shows the impact of various assumptions about hypothetical curtailments on the 578 

additional revenues that would be needed to cover the costs of such wind farms.   579 

Q. Please list the assumed values assigned to the other inputs used in your 580 

analysis. 581 

A.  A list of all the inputs used in the analysis, their values, and how the 582 

values were chosen appears in an Appendix to this testimony.  Among the 583 

inputs, twenty-one were held constant.  For instance, the rate of general price 584 

inflation was assumed to be 2.5% in all cases.  Nine inputs were permitted to 585 

vary.42

2. 

  For each of those nine variables, I created a base case, a pessimistic 586 

case, and an optimistic case.  Thus, there are 39 = 19,683 combinations of 587 

cases.  For example, the real rate of return on equity capital varies between the 588 

values, 5.0%, 7.5%, and 10% (which, when combined with the 2.5% inflation rate 589 

assumption, translate into nominal returns of approximately 7.62%, 10.19%, and 590 

12.75%, respectively).  The values of other variables are also mentioned in the 591 

next section of this testimony, as the results of the analysis are summarized. 592 

Q. For the first scenario, in comparing the cost of Iowa wind farms along with 594 

the RICL Project, less LMP savings associated with the project, with the 595 

cost of obtaining electricity at projected market prices, would you please 596 

summarize the results of your analysis? 597 

Results and Conclusions 593 

  As previously explained, using two models (A and B), I set out to estimate 598 

the net present value of the minimum additional revenues needed (above 599 
                                            
42 The models also include a tenth variable and an eleventh variable, both of which involve a hypothetical 
combined cycle power plant scenario, which is not pertinent to this testimony.  
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revenues from projected market prices) to render RICL and the wind farms 600 

profitable, and I also subtracted off the net present value of projected LMP 601 

savings associated with the scenario.   602 

  Using Model B, in what I consider the base case, the result of this 603 

calculation was negative, meaning that the project would lead to net economic 604 

benefits relative to the status quo under base case assumptions.  This result 605 

holds under all levels of real discount rates assumed for purposes of the analysis 606 

(from 1% to 9%).  The result also holds whether the LMP savings are assumed to 607 

be those experienced throughout PJM and MISO or just those experienced within 608 

Illinois.  Model A leads to the same qualitative results as Model B, except that the 609 

results are positive when the LMP savings are limited to those experienced within 610 

Illinois and when the real discount rate exceeds 5%. 611 

  If we increase the initial capital cost of the RICL Project -- from the base 612 

case level of $2 billion to the pessimistic case of $2.4 billion -- then the 613 

calculations remain negative using either Model A or Model B, when the LMP 614 

savings are assumed to be those experienced throughout PJM and MISO.  The 615 

calculations remain negative, even when counting only Illinois LMP savings, if 616 

using Model B.  When using Model A, counting only Illinois LMP savings, the 617 

results are positive regardless of the real discount rate (indicating that the project 618 

would not lead to net economic benefits relative to the status quo).  619 

  If instead we decrease the assumed useful life of the wind farms -- from 620 

the base case level of 25 years to the pessimistic case of 21 years -- then the 621 

calculation remains negative, using either Model A or Model B, when the LMP 622 
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savings are assumed to be those experienced throughout PJM and MISO.  The 623 

calculations remain negative, even when counting only Illinois LMP savings, if 624 

using Model B.  When using Model A, counting only Illinois LMP savings, the 625 

results are positive when the real discount rate exceeds 1%. 626 

  If instead we increase the nominal capital cost and O&M cost inflation 627 

rates of the wind farms -- from the base case level of 1% to the pessimistic case 628 

level of 2.5% -- then, under Model B, the calculation remains negative when 629 

counting LMP savings experienced throughout PJM and MISO, and when 630 

counting only Illinois LMP savings for real discount rates of at least 5%.  631 

However, under Model A, the calculation remains negative only when counting 632 

LMP savings experienced throughout PJM and MISO, and then only when the 633 

real discount rate is at least 7%. 634 

  If instead we increase the equity capital rate of return and debt capital 635 

interest rate assumptions, using Model B, the results remain negative.   Using 636 

Model A, either the higher equity capital rate of return or the higher debt capital 637 

interest rate (alone or in combination) still leads to a negative result when 638 

counting LMP savings experienced throughout PJM and MISO, but turns positive 639 

when counting only Illinois LMP savings.   640 

  If instead we decrease the nominal rate at which electric energy and 641 

capacity prices increase over time from the base case level of 3.2% to the low 642 

case of 2.2%, then the result under Model B remains negative.  Under Model A, 643 

the results turn positive except when counting LMP savings experienced 644 
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throughout PJM and MISO and then only when the real discount rate is below 645 

3%.  646 

  If instead we increase Model A’s minimum debt coverage ratio from the 647 

base case level of 1.5% to 1.75%, the results remain negative when counting 648 

LMP savings experienced throughout PJM and MISO, but turn positive when 649 

counting only Illinois LMP savings when the real discount rate is at least 3%.  If 650 

instead we increase Model B’s equity percentage from the base case level of 651 

35% to 50%, then the results remain negative.  652 

  Finally, if all variables used in the sensitivity analysis are allowed to vary 653 

within the cases examined, and we assume each case to have an equal 654 

probability of occurring, then, using either Model A or B, the average result is 655 

negative, when counting LMP savings experienced throughout PJM and MISO.  656 

When counting only Illinois LMP savings, under Model B the negative result 657 

holds but, under Model A, the result holds only when the real discount rate is less 658 

than 3%.  659 

  For example, Model A’s average results, with a real discount rate of 5%, is 660 

negative $1.8 billion when counting all LMP savings, and positive $1 hundred 661 

million when counting only Illinois LMP savings.  Around these averages, the 662 

results of the sensitivity analysis vary between negative $7.9 billion and positive 663 

$5.8 billion when counting all LMP savings, and between negative $5.9 billion 664 

and positive $7.8 billion when counting only Illinois LMP savings.  In general, the 665 

range between low and high is larger with lower real discount rates and smaller 666 

with larger real discount rates.   667 
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  Model B’s average results, with a real discount rate of 5%, is negative 668 

$3.8 billion when counting all LMP savings, and negative $1.9 billion when 669 

counting only Illinois LMP savings.  Around these averages, the results of the 670 

sensitivity analysis vary between negative $10.2 billion and positive $4.9 billion 671 

when counting all LMP savings, and between negative $8.3 billion and positive 672 

$6.9 billion when counting only Illinois LMP savings.43

  From the above-summarized analysis, I conclude that the RICL Project, 676 

along with the addition of wind farms around northwestern Iowa capable of 677 

producing around 15 millions MWHs of electricity per year, can be expected to 678 

result in net economic benefits relative to the status quo (represented by 679 

projections of market prices for electricity).  However, considerable uncertainty 680 

surrounds this expectation.  The expectation of net economic benefits is stronger 681 

when considering LMP savings throughout PJM and MISO, as opposed to just 682 

those LMP savings within Illinois.   683 

  However, the results 673 

remain negative through the 90th percentile when counting all LMP savings and 674 

the 75th percentile when only Illinois savings are counted.  675 

Q. In comparing the additional cost of RECs plus the cost of RICL to the 684 

available budget under the Illinois RPS statute, would you please 685 

summarize the results of your analysis? 686 

A.  Under the base case, the Illinois REC budget is not an issue, since the 687 

incremental cost of generating electricity with the new wind farms (relative to 688 

                                            
43 In general, the range between low and high is larger with lower real discount rates and smaller with larger 
real discount rates.  
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market prices) would be less than zero.  Under the various other cases 689 

specifically mentioned in the previous answer, above, the Illinois REC budget is 690 

still not an issue, either for the same reason (a negative incremental cost of 691 

generating electricity) or because the additional cost is a very small portion of the 692 

total REC budget.  693 

  If all variables used in the sensitivity analysis are allowed to vary and we 694 

assume each case to have an equal probability of occurring, then the average 695 

result for the Year 1 of the project’s operation is negative $72 million under Model 696 

A and negative $234 million under Model B; and, in both models, the result 697 

becomes more negative over time.  If we look at the distribution of the results 698 

under Model A, it is not until the 75th percentile the budget constraint becomes 699 

binding.  With Model B, it is not until the 90th percentile the budget constraint 700 

becomes binding.   701 

  From the above-summarized analysis, I conclude that the cost of the RICL 702 

Project, along with the addition of wind farms around northwestern Iowa capable 703 

of producing around 15 millions MWHs of electricity per year, can be expected to 704 

be supportable by the Illinois REC compliance market.  However, some 705 

uncertainty surrounds this expectation.  It is conceivable that revenues from the 706 

Illinois REC compliance market, alone, would not be able to support these 707 

projects.  If revenues from the Illinois REC compliance market, alone, are not 708 

able to support these projects, there might still be sufficient additional revenues 709 

from other compliance markets or voluntary REC markets to support the projects.  710 

I have not attempted to project the magnitude of revenues that are likely to be 711 
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available from those other markets.  If there are still insufficient revenues to 712 

support the RICL Project, along with the wind farms around northwestern Iowa, 713 

then RICL would be more likely to seek to raise revenue through some sort of 714 

FERC-approved cost-based cost recovery mechanism, such as an “inter-regional 715 

allocation of the costs,” as described by RICL witness Skelly in his direct 716 

testimony44

Q. For the second scenario, in comparing the cost of Illinois wind farms, less 718 

the LMP savings associated with the scenario, with the cost of obtaining 719 

electricity at projected market prices, would you please summarize the 720 

results of your analysis? 721 

.   717 

A.  I estimated the net present value of the additional revenues needed 722 

(above revenues from projected market prices) to render Illinois wind farms 723 

profitable, and subtracted off the net present value of projected LMP savings 724 

associated with the scenario.  As explained earlier, for this scenario, I used the 725 

same LMP savings that were projected for the RICL scenario.   726 

  Using Model B, in what I consider the base case, the result of this 727 

calculation was negative, meaning that the project would lead to net economic 728 

benefits relative to the status quo under base case assumptions.  This result 729 

holds under all levels of real discount rates assumed for purposes of the analysis 730 

(from 1% to 9%).  The result also holds whether the LMP savings are assumed to 731 

be those experienced throughout PJM and MISO or just those experienced within 732 

Illinois.  Model A leads to the same qualitative results as Model B, except that the 733 

                                            
44 RICL Exhibit 1.0, pp. 15-16. 
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results are positive when the LMP savings are limited to those experienced within 734 

Illinois and when the real discount rate exceeds 5%.  Qualitatively, this is the 735 

same set of results that were presented for the RICL scenario’s base case. 736 

  If we decrease the assumed capacity factor of Illinois wind farms from the 737 

base case level of 31.65% to only 25.44%, then the results turn positive, 738 

regardless of the real discount rate, if we count only Illinois LMP savings.  They 739 

also turn positive when counting all LMP savings, under Model A regardless of 740 

the real discount rate, and under Model B if the real discount is below 5%.  741 

  If instead we decrease the assumed useful life of the wind farms -- from 742 

the base case level of 25 years to the pessimistic case of 21 years -- then Model 743 

B’s results remain negative, but Model A’s results remain negative only when 744 

counting all LMP savings.   745 

  If instead we increase the nominal capital cost and O&M cost inflation 746 

rates of the wind farms -- from the base case level of 1% to the pessimistic case 747 

level of 2.5% -- then, under Model B, the calculation remains negative only when 748 

counting LMP savings experienced throughout PJM and MISO, provided that the 749 

real discount rate is at least 3%.  Under Model A, the calculation remains 750 

negative only when counting LMP savings experienced throughout PJM and 751 

MISO and the real discount rate is 9%. 752 

  If instead we increase the equity capital rate of return and debt capital 753 

interest rate assumptions, using Model B, the results remain negative.  With 754 

Model A, the higher equity capital rate of return and the higher debt capital 755 

interest rate (either alone or in combination) still lead to a negative result, but 756 
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only when counting LMP savings experienced throughout PJM and MISO.  With 757 

Model A, the results are positive when counting only Illinois LMP savings.   758 

  If instead we decrease the nominal rate at which electric energy and 759 

capacity prices increase over time from the base case level of 3.2% to the low 760 

case of 2.2%, then the results under Model B remain negative.  However, under 761 

Model A, the results turn positive when counting LMP savings experienced only 762 

in Illinois.  The results with Model A also turn positive when counting LMP 763 

savings throughout PJM and MISO, with a real discount rate of 1%. 764 

  If instead we increase Model A’s minimum debt coverage ratio from the 765 

base case level of 1.5% to 1.75%, the results remain negative when counting 766 

LMP savings experienced throughout PJM and MISO, but turn positive when 767 

counting only Illinois LMP savings.  If instead we increase Model B’s equity 768 

percentage from the base case level of 35% to 50%, then the results remain 769 

negative when counting LMP savings experienced throughout PJM and MISO, 770 

but turn positive when counting only Illinois LMP savings and the real discount 771 

rate is at least 3%.   772 

  If all variables used in the sensitivity analysis are allowed to vary within the 773 

cases examined, and we assume each case to have an equal probability of 774 

occurring, then, using Model B, the average results are negative, meaning that 775 

the project is expected to lead to net economic benefits relative to the status quo 776 

under base case assumptions.  Under Model A, however, the results are 777 

negative only when counting LMP savings experienced throughout PJM and 778 

MISO.  Under Model A, the results are positive when counting LMP savings 779 
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experienced throughout PJM and MISO.  These results hold under all levels of 780 

real discount rates assumed for purposes of the analysis (from 1% to 9%).   781 

  For example, Model A’s average results, with a real discount rate of 5%, is 782 

negative $1.3 billion when counting all LMP savings, and positive $7 hundred 783 

million when counting only Illinois LMP savings.  Around these averages, the 784 

results of the sensitivity analysis vary between negative $9.6 billion and positive 785 

$11.5 billion when counting all LMP savings, and between negative $7.7 billion 786 

and positive $13.4 billion when counting only Illinois LMP savings.  In general, 787 

the range between low and high is larger with lower real discount rates and 788 

smaller with larger real discount rates.   789 

  Model B’s average results, with a real discount rate of 5%, is negative 790 

$2.9 billion when counting all LMP savings, and negative $9 hundred million 791 

when counting only Illinois LMP savings.  Around these averages, the results of 792 

the sensitivity analysis vary between negative $11.4 billion and positive $11.2 793 

billion when counting all LMP savings, and between negative $9.5 billion and 794 

positive $13.2 billion when counting only Illinois LMP savings.  In general, the 795 

range between low and high is larger with lower real discount rates and smaller 796 

with larger real discount rates.   797 

  From the above-summarized analysis, I conclude that in the absence of 798 

the RICL Project, the addition of wind farms within Illinois capable of producing 799 

around 15 millions MWHs of electricity per year, can be expected to result in net 800 

economic benefits relative to the status quo (represented by projections of 801 

market prices for electricity).  However, considerable uncertainty surrounds this 802 
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expectation.  The expectation of net economic benefits is stronger when 803 

considering LMP savings throughout PJM and MISO, as opposed to just those 804 

LMP savings within Illinois. 805 

Q. In comparing the cost of the Iowa wind farms along with the RICL Project 806 

(the first scenario) with the cost of Illinois wind farms (the second 807 

scenario), would you please summarize the results of your analysis?  808 

A.  I computed the difference between:  (1) the NPV of the additional revenue 809 

requirements of the Illinois wind farms; and (2) the NPV of the additional revenue 810 

requirements of the Iowa wind farms plus the revenue requirements of the RICL 811 

Project.  In the base case, using Model B the RICL/Iowa wind farm scenario is 812 

less expensive than the Illinois wind farm scenario, with the difference ranging 813 

between 9% and 15% (with real discount rates from 9% to 1%, respectively).  814 

Using Model A, the RICL/Iowa wind farm scenario is slightly less expensive than 815 

the Illinois wind farm scenario with low real discount rates (e.g., 4% less 816 

expensive with a 1% real discount rate), but slightly more expensive with high 817 

real discount rates (e.g., 1% more expensive with a 9% real discount rate).  818 

  If all variables used in the sensitivity analysis are allowed to vary and we 819 

assume each case to have an equal probability of occurring, then, on average, 820 

the RICL/Iowa wind farm scenario is less expensive than the Illinois wind farm 821 

scenario.  With Model A, this result occurs in roughly 50% to 54% of the cases 822 

examined.  With Model B, the result occurs in roughly 61% of the cases 823 

examined. 824 



 Docket No. 12-0560 
Staff Exhibit 3.0 

40 

  In the sensitivity analysis, the most significant factor -- in determining 825 

which of these two scenarios is least expensive -- is the Illinois capacity factor 826 

and hence the difference between the Illinois capacity factor and the Iowa 827 

capacity factor.  In no instances where the Illinois capacity factor is set to the 828 

optimistic case level does the cost of the Illinois wind farms scenario exceed that 829 

of the RICL with Iowa wind farms scenario.   Conversely, in no instances where 830 

the Illinois capacity factor is set to the pessimistic case level does the cost of the 831 

RICL with Iowa wind farms scenario exceed that of the Illinois wind farms 832 

scenario.  When the Illinois capacity factor is set to the base case and all other 833 

variables are allowed to change, then the RICL with Iowa wind farms scenario is 834 

less costly than the Illinois wind farms scenario in 49% to 63% of the cases under 835 

Model A, and in 82% to 84% of the cases under Model B. 836 

Q. At what average Illinois wind farm capacity factor would the RICL/Iowa 837 

wind farm scenario and the Illinois wind farm scenario have equal costs? 838 

A.  I analyzed this question only with Model B.  The answer depends on other 839 

variables, but if we examine the base case levels for all variables except the 840 

Illinois capacity factor and the assumed real ratepayer discount rate (“RDR”), the 841 

two scenarios have approximately equal net costs (present value of additional 842 

revenue requirement needed to obtain RECs) when the Illinois capacity factor 843 

falls into the range shown in the following table.    844 
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Table 4:  Illinois Wind Farm Capacity Factors that Result in the RICL/Iowa 845 
Wind Farm Scenario and the Illinois Wind Farm Scenario Having Equal Costs 846 

(All other variables at base case levels) 847 

RDR = 1% RDR = 3% RDR = 5% RDR = 7% RDR = 9% 

32.74% 32.68% 32.63% 32.59% 32.57% 
 848 
 With all other variables held constant at the base-case levels, when the Illinois 849 

wind farm capacity factors are above the levels shown in the table, the Illinois 850 

wind farm scenario is less expensive than the RICL/Iowa wind farm scenario.  851 

When the Illinois wind farm capacity factors are below the levels shown in the 852 

table, the Illinois wind farm scenario is more expensive than the RICL/Iowa wind 853 

farm scenario.  To place the values in the table in context, recall that the base-854 

case levels for the capacity factors are 40% for the Iowa wind farms and 31.65% 855 

for the Illinois wind farms.  Hence, the “break-even capacity factors” for Illinois 856 

wind farms are only about 1% greater than the base-case capacity factor. 857 

  If all variables used in the sensitivity analysis are allowed to vary, except 858 

the Illinois capacity factor, and we assume each case to have an equal 859 

probability of occurring, then the average break-even level for the Illinois capacity 860 

factor is approximately 33%, and ranges between a low of 30% and a high of 861 

35%.   862 

Q. What do you conclude concerning which scenario (the first or the second) 863 

is more likely to be less expensive than the other scenario? 864 

A.  I conclude that the RICL/Iowa wind farm scenario is likely to be less 865 

expensive than the Illinois wind farm scenario, but this conclusion is subject to 866 

considerable uncertainty.  To a seemingly significant degree, the result hinges on 867 
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the relative capacity factors between wind farms within Illinois versus those within 868 

the Resource Area.   According to my sensitivity analysis, a capacity factor 869 

differential of at least 5% to10% is necessary to render the RICL/Iowa wind farm 870 

scenario less expensive than the Illinois wind farm scenario.  871 

Q. Would you summarize your analysis of the third scenario, which involves 872 

the addition of Iowa wind farms in the absence of the RICL Project?  873 

A.  As mentioned earlier, this third scenario depends crucially on assumptions 874 

about the impact of a significant addition of Iowa wind farms, but not the addition 875 

of the RICL Project, on wind farm curtailments, capacity factors, and average 876 

Iowa LMPs.  I cannot testify to the degree to which the new wind farms would 877 

increase curtailments or lower LMPs.  However, to put the issue in perspective, I 878 

prepared a sensitivity analysis to show the impact of various assumptions about 879 

hypothetical curtailments on the additional revenues that would be needed to 880 

cover the costs of such wind farms.  I did this by lowering the effective capacity 881 

factor (after curtailments) for Iowa wind farms by 0%, 3%, and by 6%. 882 

  Obviously, with a 0% reduction in capacity factor, the Iowa wind farm 883 

portion of costs in the third scenario should be the same as it is in the first 884 

scenario, but the cost of the RICL Project is avoided.  However, most if not all of 885 

the projected LMP savings are not achieved, since, without the RICL Project, any 886 

LMP savings would be restricted to the capacity-constrained Resource Area.  887 

Taking these latter two changes into consideration, under base case 888 

assumptions, a 0% reduction in the Iowa capacity factor results in the third 889 

scenario being less expensive than the first scenario, unless the real discount 890 



 Docket No. 12-0560 
Staff Exhibit 3.0 

43 

rate is at least 5% and the lost LMP savings counted are those throughout PJM 891 

and MISO.  A 3% reduction in capacity factor only results in the third scenario 892 

being less expensive than the first scenario when the lost LMP savings counted 893 

are those just within Illinois.  A 6% reduction in capacity never results in the third 894 

scenario being less expensive than the first scenario.  The above results are 895 

obtained using either Model A or B.   896 

  While the above two paragraphs put the issue in perspective, nothing 897 

more definitive can be concluded without well-grounded projections of the 898 

impacts of the third scenario on wind farm capacity factors and average LMPs.  If 899 

such information comes to light during this proceeding, it can help determine 900 

whether the RICL Project is part of the least cost means of securing a large 901 

quantity of additional RECs from the Resource Area, or if the RICL Project is an 902 

unnecessary added expense.  903 

Q. At one point in your testimony, you indicated that taxes might just 904 

represent an “income transfer,” and yet you included taxes in your analysis 905 

as a cost.  Please explain why. 906 

A.  The focus of my analysis is on the costs and benefits to electric rate 907 

payers.  For them, taxes (including tax credits and deferrals) that are embedded 908 

in the rates paid for electricity are a cost (or a benefit, respectively).  However, I 909 

recognize that some or all of these tax impacts could represent an income 910 

transfer from a broader perspective than that of the electric ratepayer.45

                                            
45 On the other hand, as mentioned earlier, some of the tax benefits embedded in the tax code might 
reasonably be interpreted as representing, at least in part, the environmental benefits of renewable energy. 

  Thus, I 911 
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also performed a supplemental analysis where the net present value of income 912 

taxes was subtracted from the results described above.  In one version, I 913 

subtracted off all taxes.  In another version, I subtracted off only Illinois taxes.   914 

Q. Would you summarize the results of your supplemental analysis?   915 

A.  First, subtracting the net present value of all taxes actually increases the 916 

present value of costs in all scenarios.  This is because, in present value terms, 917 

the combination of MACR 5-year accelerated depreciation and 10 years worth of 918 

production tax credits for wind farms produces a negative tax burden.46

                                            
46 The lowest real discount rate used in the analysis was 1%, which, when combined with the assumed 
inflation factor rate of 2.5%, yields a nominal rate of approximately 3.53%.  At this rate or higher, the present 
value of the total tax burden is negative in all scenarios and cases examined.  There are lower discount rates 
that would have resulted in positive (rather than negative) tax burdens in present value terms.   

  That is, 919 

we are subtracting negative numbers, leading to a positive change.  However, 920 

the change in the cost for the RICL scenario is less than the change for the other 921 

scenarios because the RICL Project, itself, entails much less advantageous tax 922 

benefits (MACR-20 rather than MACR-5 accelerated depreciation, and no 923 

production tax credits).  Hence, netting off the negative present values of taxes 924 

makes all projects appear less desirable, but makes the RICL scenario look more 925 

desirable relative to the other wind farm scenarios.  After subtracting off all taxes, 926 

using Model A and counting all LMP savings, the average present value of costs 927 

are approximately $2 billion under the RICL scenario, and from $3-$4 billion 928 

under the Illinois wind farm scenario.  Using Model B and counting all LMP 929 

savings, the average present value of costs are approximately $1-$2 billion under 930 

the RICL scenario, and approximately $3 billion under the Illinois wind farm 931 
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scenario.  These cost results, net of taxes, are qualitatively opposite the cost 932 

results that include taxes.  933 

  Second, netting out only Illinois taxes has no impact on the RICL 934 

scenario or the other Iowa wind farm scenario, but it does affect the measured 935 

cost of the Illinois wind farm scenarios.  At low enough discount rates, the 936 

change in the measured cost of the Illinois wind farm scenario can be negative, 937 

but turns positive with higher interest rates (for reasons similar to those 938 

discussed in the previous paragraph, but this time centering on accelerated 939 

depreciation).  Thus, at low discount rates, the Illinois scenario sometimes looks 940 

more desirable and sometimes less desirable, by itself and relative to the RICL 941 

scenario; but at high discount rates, the Illinois scenario looks less desirable, 942 

both by itself and relative to the RICL scenario.  Using Model A, the average 943 

increase in cost and relative cost for the Illinois scenario ranges from 944 

approximately negative $0.2 billion at a 1% real discount rate to approximately 945 

positive $0.3 billion at a 9% real discount rate.  Using Model B, the average 946 

increase in cost and relative cost for the Illinois scenario ranges from 947 

approximately positive $0.2 billion at a 1% real discount rate to approximately 948 

positive $0.5 billion at a 9% real discount rate.  Note that the scale of these state 949 

tax impacts are an order of magnitude lower than the scale of the total tax 950 

impacts that were discussed in the previous paragraph.  Furthermore, after 951 

subtracting off Illinois taxes, under Model A, the average measured cost remains 952 

negative when counting all LMP savings but turns positive when counting only 953 

Illinois LMP savings.  Under Model B, the average measured cost remains 954 
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negative whether counting all LMP saving or just Illinois LMP savings.  These 955 

cost results, net of Illinois taxes, are qualitatively the same as the cost results 956 

that include taxes. 957 

Q. What do you conclude from your supplemental analysis, where you remove 958 

taxes from the measured costs of the scenarios?  959 

A.  I conclude that, if the Commission wishes to take a broader perspective 960 

than that of Illinois electric ratepayers, and wants to treat all taxes as income 961 

transfers, then the RICL scenario appears much less likely to be cost effective.  If 962 

the Commission only wants to treat Illinois taxes as income transfers, then there 963 

is no impact on the RICL scenario when viewed in isolation and a beneficial 964 

impact when viewed relative to the Illinois wind farm scenario.  These 965 

conclusions assume that the taxes (including tax credits and deferrals) only 966 

represent income transfers, and do not represent incremental costs or benefits 967 

associated with the scenarios.  This assumption may not be valid, to the extent 968 

that the taxes are proxies for additional governmental services necessitated by 969 

the RICL Project and/or the tax credits and deferrals are a proxy for 970 

environmental benefits of renewable energy.   971 

Q. Does this question complete your direct testimony? 972 

A.  Yes. 973 
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