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I. Introduction 1 

Q. Are you the same Daniel Peaco who previously provided direct and surrebuttal 2 

testimony in this case on behalf of the Utah Division of Public Utilities? 3 

A. Yes, I submitted direct testimony on September 20, 2017 as DPU Confidential Exhibit 4 

2.0 DIR and surrebuttal testimony on November 15, 2017 as DPU Exhibit 2.0 SR. Both 5 

pieces of testimony were offered on behalf of the Division of Public Utilities (Division). 6 

Q. What is the purpose of your response testimony? 7 

A.  My response testimony examines the new and updated information contained in the 8 

Company’s February 1, 2018 Supplemental Direct Testimonies and associated discovery 9 

responses regarding the economics, reliability, and risks of the 12 repowering projects 10 

proposed by the Company. The assessments included in my responsive testimony focus 11 

on (a) whether any or all of the repowering projects, as represented in the Company’s 12 

Supplemental Testimonies, are likely to be lowest reasonable cost resources, (b) the 13 

short-term and long-term impacts on Utah ratepayers, and (c) the resulting economic 14 

risks to Utah ratepayers. This response testimony follows the structure of my direct and 15 

surrebuttal testimony.  16 

The Company’s supplemental direct testimony contains updated economic analysis 17 

reflecting the new federal tax law and other updated information, as well as updated 18 

project information. This responsive testimony provides my evaluation of the Company’s 19 

updated project proposal. 20 
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In particular, my response testimony addresses the following issues: 21 

 For each of the projects, does the Company’s analysis demonstrate that 22 

repowering will deliver cost-effective energy to Utah ratepayers? 23 

 Is the Company’s modeling analysis sound, and does it provide an accurate 24 

representation of the economic benefits of each of the 12 projects to Utah 25 

ratepayers? 26 

 Does the Company’s analysis of the repowering projects reasonably consider all 27 

of the uncertainties that have bearing on the risk to Utah ratepayers that the 28 

projects may not deliver cost-effective energy?    29 

 30 

II. Summary of Conclusions 31 

Q. Please summarize your conclusions and recommendations regarding the issues 32 

addressed in your testimony. 33 

A. Based upon my review, I offer the following conclusions: 34 

 The Company has proposed several additional changes to the repowering projects, 35 

including changes in turbines, project costs, and energy production estimates.    36 

 The Company’s economic analysis has a number of problems that make the 37 

results unreliable and leave considerable uncertainty on the actual value that the 38 

repowering projects could provide to ratepayers. As a result, the Company has not 39 

demonstrated that its repowering proposal provides a high likelihood of net 40 

benefits to customers. 41 
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 The economics vary considerably between the twelve sites and by subsets of wind 42 

turbine generators (WTGs) within each site.  43 

 The Company has taken a number of steps to mitigate risks of project 44 

development; however, the Company continues to require that ratepayers bear a 45 

number of significant economic risks and uncertainties. 46 

 With the uncertainty in the reliability of the Company’s economic analysis and 47 

the nature of the risks that the ratepayers are being asked to bear, the Company’s 48 

repowering proposal should be rejected. 49 

 Based on my review of the project-by-project costs and economics, there is 50 

potential that a downsized repowering program focused on the best sites and on 51 

the turbines within those sites that require new gearbox equipment may offer a 52 

higher likelihood of significant ratepayer benefits. The avoided capital costs 53 

associated with the gearbox replacements make the economics of those turbines 54 

materially better.  55 

  Based upon these conclusions, I find that: 56 

 At least six of the twelve repowering project sites should be eliminated from 57 

further consideration. The Goodnoe Hills, Marengo 2, Rolling Hills, McFadden 58 

Ridge, High Plains, and Leaning Juniper are the most economically challenged 59 

sites. The projects represent nearly half of the total cost of the repowering 60 

program proposed by the Company. 61 
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 The Seven Mile Hill I and II, Glenrock I and III, Dunlop Ranch, and Marengo I 62 

demonstrate better economics and may merit further consideration by the 63 

Company. 64 

 The Company should consider developing a revised evaluation of the best sites, 65 

specifically evaluating the economics of the turbines that require new gearbox 66 

equipment and eliminating turbines that do not have that issue. The Company 67 

may wish to consider proceeding with a smaller subset of the projects, though the 68 

Commission should not approve any alternative configuration based on the record 69 

before it. The Company could decide to proceed with a modified proposal in 70 

another preapproval application. 71 

 72 

III. The Company’s Supplemental Filing Has Not Demonstrated Lowest 73 

Reasonable Cost Energy Benefits 74 

A. Changes in the Repowering Projects  75 

Q. Please briefly describe the changes in RMP’s proposal for the wind repowering 76 

projects contained in its February 1, 2018 Supplemental Testimony, as compared to 77 

its October 19, 2017 Rebuttal Testimony. 78 

A. The Company has described a number of changes affecting some of the twelve projects 79 

relative to the projects presented in the October 19, 2017 Rebuttal Filing.  The changes 80 

include: 81 
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1) The WTG to be used at the Leaning Juniper project had to be changed, 82 

resulting in a reduction in the estimated incremental energy production and 83 

lower turbine costs;1  84 

2) The costs of Leaning Juniper and Goodnoe Hills have increased to allow for 85 

retrofits to strengthen the foundations at those sites;2  86 

3) The incremental energy production estimates for Glenrock I and III and 87 

Rolling Hills have been revised, resulting in a reduction in the energy output;3 88 

4) The incremental energy production estimates for Marengo I and II have 89 

increased based on the Company’s expectations that the interconnection 90 

agreement can be revised to deliver full output;4  91 

5) The costs for Marengo I and II are higher to include the cost of the 92 

transmission upgrades necessary to deliver full output;5 and 93 

6) The projects with changed energy production include adjustments in land 94 

lease costs associated with the portion of those costs that are tied to 95 

production.6 96 

The Seven Mile Hill I and II, High Plains, McFadden Ridge, and Dunlap I projects are 97 

unchanged from the October 2017 Rebuttal Testimony. 98 

                                                 
1  Supplemental Direct Testimony of Timothy J. Hemstreet, lines 52 and 68-71. 
2  Id., lines 122-132. 
3  Id., lines 72-87. 
4  Id., lines 90-96. 
5  Id., lines 105-108. 
6  Id., lines 46-49. 
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Q. How do these changes affect the power output increases from repowering these 99 

facilities? 100 

A. In the aggregate, the Company’s estimated increase in energy production from all twelve 101 

sites when repowered is slightly less than reported in October 2017.  The average energy 102 

production increase is now estimated to be 25.7 percent rather than the 25.9 percent 103 

previously reported.7   However, the changes are not uniform.  Marengo I and II 104 

production estimates have increased, and there are offsetting reductions at Leaning 105 

Juniper, Glenrock I and III, and Rolling Hills.  The remainder of the sites are unchanged.8  106 

Q. How do these changes affect the Company’s estimates of the costs to repower these 107 

facilities? 108 

A. The Company has increased its estimate of the cost to repower these facilities by 109 

$17.6 million or 1.6 percent.9  However, as with the production changes, the costs are not 110 

uniform across the twelve sites. The cost increases are specific to the Marengo I and II 111 

transmission costs and the Leaning Juniper and Goodnoe Hills foundation retrofits.  The 112 

costs for the other eight sites are essentially unchanged.10 113 

 114 

                                                 
7  Id., lines 100-102. 
8  Id., lines 88-96 and Confidential Exhibit RMP (TJH-1SD). 
9  Id., lines 147-149. 
10  Id., lines 140-144 and Confidential Exhibit RMP (TJH-1SD). 
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B. The Company’s Updated Economic Analysis Shows Benefits Have Declined 115 

Q.  Has the Company provided new economic analysis of the benefits of the repowering 116 

projects? 117 

A. Yes, it has. The Company’s updated analysis estimates that the net customer benefits of 118 

the combined projects for the nine price-policy scenarios in the Company’s 30-year 119 

analysis11 range from $127 million to $446 million.12 These values are lower than the 120 

$360 million to $635 million range offered in the Company’s rebuttal testimony. As was 121 

the case in the rebuttal analysis, these updated, lower values contain considerable 122 

uncertainties that pose risks that ratepayers may or may not realize these estimated 123 

benefits. 124 

Q. What is the Company’s position on the economic value of these projects to 125 

ratepayers? 126 

A. Mr. Link concludes that his analysis of the bundled projects shows significant net 127 

benefits in all of the scenarios that he analyzed.13 Ms. Crane concludes that the overall 128 

economics of the repowering projects are favorable in all price-policy scenarios and that 129 

analysis demonstrates a high likelihood that the repowering projects will provide 130 

significant benefits to ratepayers.14 131 

                                                 
11  Note that the analysis extends to 2050 in order to capture the full 30-year depreciable life of all of the 

repowered projects.  Therefore, the analysis extends from 2017-2050, a period of 34 years.  In this testimony I 

will refer to this as the “30-year” analysis. 
12  Supplemental Direct Testimony of Rick T. Link, lines 16-18, line 387 and Table 6-SD. 
13  Id., lines 494-502. 
14  Supplemental Direct Testimony of Cindy A. Crane, lines 37-39. 
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Q. Do you agree with the Company’s position? 132 

A. No, particularly as it pertains to the entirety of the repowering projects included in the 133 

Company’s proposal.   134 

First, due to the fact that the Company’s estimate of the benefits of the entire package of 135 

repowering projects has declined from the analysis it presented in the Rebuttal 136 

Testimony, the cost/benefit margins are not sufficient to assure a high likelihood of 137 

benefits to ratepayers, even if you assume the Company’s estimates are reasonable. In the 138 

Low Gas, Zero CO2 scenario, the Company’s analysis shows the $1.1 billion investment 139 

offers ratepayers (all jurisdictions) $127 million in net benefits. This value is much less 140 

than the return on investment that the Company is seeking, with ratepayers receiving 141 

lower estimated benefits while continuing to bear many important risks. 142 

 Second, the Company’s analyses of the benefits continues to have issues that call their 143 

results into question and tend to overstate the benefits to ratepayers. 144 

 Third, the Company’s project-by-project analysis shows a wide range of benefits among 145 

the twelve projects, and even among subsets of WTGs within some projects.  The 146 

aggregate benefits of the entire set of repowering projects, and specifically the ratio of 147 

benefits to costs, would be improved if the scale of the repowering program were reduced 148 

to target the most cost-effective repowering investments.  149 

 150 
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C. The Company’s Economic Benefits Approach Remains Flawed 151 

Q.  Has the Company provided new economic analysis of the benefits of the repowering 152 

projects? 153 

A. Yes, it has. Mr. Link has provided an updated analysis of the economics of the 154 

repowering projects, in the aggregate, using the nine price and policy case approach 155 

presented in his direct and rebuttal testimony, including both the 20-year results from the 156 

SO and PaR models15 and the 30-year life-of-projects revenue requirements results 157 

derived by extrapolating the 20-year model results.16 Mr. Link indicates that he has 158 

updated these analyses to include more current information on the cost and performance 159 

of the repowering projects, as well as updated price-policy scenario assumptions, and 160 

updated assumptions reflecting the new federal tax law.17 161 

Mr. Link also provided updated project-by-project analysis for each of the twelve wind 162 

farms included in the Company’s repowering proposal. In these analyses, Mr. Link used 163 

the same updated information for two price-policy scenarios (Low Gas, Zero CO2 and the 164 

Medium Gas, Medium CO2)
18 to conduct the 20-year19 and the extrapolated 30-year20 165 

economic analysis.   166 

                                                 
15  Supplemental Direct Testimony of Rick T. Link, line 338 and Table 5-SD. 
16  Id., line 387 and Table 6-SD. 
17  Id., lines 39-42. 
18  Id., lines 224-226. 
19  Id., lines 239 and Table 1-SD; line 251 and Table 2-SD. 
20  Id., lines 263 and Table 3-SD. 
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In addition, he provides additional sensitivity tests, including: 167 

 An alternative 30-year extrapolation method for one price-policy case 168 

(Medium Gas, Medium CO2) applied to the combined set of repowering 169 

projects;21 170 

 A sensitivity combining the Company’s proposed Wind and Transmission 171 

Projects for two price-policy scenarios (Low Gas, Zero CO2 and the Medium Gas, 172 

Medium CO2), presenting results from the 20-year model for the combined set of 173 

repowering projects.22  174 

Q. Do you have any concerns with the Company’s methodology of evaluating the 175 

economic benefits of the repowering projects? 176 

A. Yes, I have several concerns with the Company’s methodology. The methodologies used 177 

in the Supplemental Testimony for the economic analysis are the same methodologies 178 

used in the Company’s Direct and Rebuttal filings.  179 

 The Company relies primarily on its modeling with the Planning and Risk (PaR) and 180 

System Optimizer (SO) software to evaluate the benefits of the repowering projects.  I 181 

described several issues with this method in both my direct23 and surrebuttal24 182 

testimonies.  These issues have not been resolved, and I have identified additional 183 

concerns with the modeling methodology, which I will discuss later in this testimony. 184 

                                                 
21  Id., lines 445-457 and Table 7-SD. 
22  Id., lines 472-478 and Table 8-SD. 
23  Direct Testimony of Daniel Peaco, lines 468-486 and 515-534. 
24  Surrebuttal Testimony of Daniel Peaco, lines 305-351. 
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Q. Do you have any additional concerns specific to the Company’s 20-year economic 185 

analysis methodology for the combined set of repowering projects? 186 

A. Yes, I do.  In addition to the PaR/SO modeling issues, which all apply to the 20-year 187 

analysis, I have a concern with the Company’s treatment of PTC benefits. 188 

 The Company had originally incorporated the benefit of the PTCs on a levelized basis in 189 

the 20-year analyses.  In the supplemental analysis, the Company applied the PTCs on a 190 

nominal basis.  According to the Company, this approach “better reflects how the federal 191 

PTC benefits for the repowered assets will flow through to customers…”25  192 

 The effect of this change was a large increase in the 20-year benefits estimates. Table 1 193 

compares the project-by-project 20-year benefits (PaR Stochastic Mean) using the 194 

nominal PTC treatment used in the Company’s Supplemental Direct filing with the 195 

benefits if the Company had used the levelized PTC treatment from the original analysis. 196 

Given that the proposed assets are long-term investments, and the fact that the costs of 197 

the project are incorporated on a levelized basis, I believe it is more appropriate to use a 198 

levelized PTC benefit.  The method used by the Company results in substantially higher 199 

benefits levels in the 20-year analysis than in the long-term analysis.  This provides a 200 

distorted estimate of the project benefits. 201 

                                                 
25  Supplemental Direct Testimony of Rick T. Link, lines 185-192. 
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Table 1.  Comparison of PTC nominal and levelized treatment, 20-year PaR PVRR(d)26 202 

Wind Facility 

Medium Gas, Medium CO2 Low Gas, Zero CO2 

Nominal PTC 

benefit 

Levelized 

PTC benefit 

Nominal PTC 

benefit 

Levelized 

PTC benefit 

Glenrock 1 ($21) '''''''''' ($21) '''''''''' 

Glenrock 3 ($7) ''''''''' ($6) ''''''''''' 

Seven Mile Hill 1 ($28) '''''''''' ($28) ''''''''''' 

Seven Mile Hill 2 ($7) ''''''''' ($6) '''''''''' 

High Plains ($13) ''''''  ($9) ''''''  

McFadden Ridge ($4) ''''''  ($3) ''''''  

Dunlap Ranch ($26) ''''''''' ($22) '''''''  

Rolling Hills ($9) ''''''  ($7) ''''''  

Leaning Juniper $0  ''''''''  $3  '''''''''  

Marengo 1 ($33) '''''''''' ($25) '''''''''' 

Marengo 2 ($14) ''''''''' ($10) ''''''  

Goodnoe Hills ($18) ''''''''' ($15) '''''''''' 

Total ($180) ''''''''''''' ($149) '''''''''  

 203 

 The increase in 20-year benefits cited by the Company in the new analysis does not 204 

provide a reasonable estimate of the benefits of the repowering projects. 205 

 In addition to the distortion of the 20-year results, the change in treatment of PTCs in the 206 

SO model has the potential to bias the SO results.  All other options are included on a 207 

levelized cost basis, a technique used to compare options with different timing and asset 208 

lives.  209 

                                                 
26  Confidential Attachment to RMP’s Response to Data Request UAE 9.2. 
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Q. Do you have any additional concerns specific to the Company’s 30-year economic 210 

analysis for the combined set of repowering projects? 211 

A. Yes, I do.  In my prior testimony in this docket, I have described several issues with the 212 

extrapolation method used by the Company for the period from 2037-2050, after the end 213 

of the modeling analysis conducted with the PaR and SO models.27  Since filing its 214 

supplemental direct testimony, the Company has clarified that it cannot use its PaR and 215 

SO models to evaluate the entire study period, in part, because simulation times were 216 

“excessive and prohibitive.”28 217 

 The Company has continued to use the same extrapolation methods in its supplemental 218 

analysis, and therefore my initial concerns still stand. These concerns pertain to the fact 219 

that the repowering projects have a very unique characteristic, offering small incremental 220 

energy in the first twenty years of project life and then 10 years of added production in 221 

years 21 to 30. The SO model runs only through year 17 of the repowering project life, 222 

meaning the extrapolation period is very different from the first 17 years. Further, SO 223 

does not model these very small changes well, a feature that is evident in the differing 224 

results for similar projects in the Company’s project-by-project analysis (e.g., see 225 

Table 2).   226 

 The Company did provide an alternative extrapolation methodology for assessing the 227 

benefits of the repowering projects between 2037 and 2050, but that method has flaws as 228 

well. 229 

                                                 
27  See Surrebuttal Testimony of Daniel Peaco, lines 305-351. 
28  RMP’s Response to Data Request DPU 32.2. 
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Q. What are the flaws you have identified with the alternative 30-year extrapolation 230 

methodology offered by the Company? 231 

A. The alternative methodology is presented in the Supplemental Direct Testimony of 232 

Rick T. Link.29 In this method, instead of extrapolating the benefits of the bundle of 233 

12 repowering projects as they were determined by the PaR and SO models, the 234 

Company instead used a market price for energy to value the incremental wind 235 

generation.  The Company used the Palo Verde (PV) pricing location, and used the 236 

Medium Gas, Medium CO2 price forecast.  Acknowledging the uncertainty of market 237 

prices that far in the future, the Company evaluated three scenarios, with the incremental 238 

wind energy priced at 100% of the PV forecast, as well as 70% and 130% of the PV 239 

forecast. 240 

 This approach does have one benefit over the primary method used by the Company to 241 

extrapolate the benefits as calculated in the PaR and SO models, which is that it assigns a 242 

consistent value to all megawatt-hours of wind generated by the projects, and there are no 243 

large project-by-project discrepancies.  This provides a better method for comparing the 244 

benefits of projects in that period from 2037-2050. 245 

 However, there are some issues with the method as presented by the Company.  First, as 246 

noted above, the Company used only the Palo Verde price for the bundle of all 247 

repowering projects.  While Palo Verde is a major trading hub, it is located in Arizona.  248 

                                                 
29  Supplemental Direct Testimony of Rick T. Link, lines 436-462. 
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This pricing location may not be appropriate for all repowering projects, particularly 249 

those in Oregon and Washington. 250 

 More importantly, this method relies on the Company using a reasonable market price 251 

forecast, and I have concerns with the price forecasts provided by the Company. 252 

Q. Please explain your concerns with the Company’s market price forecasts. 253 

A. To evaluate the reasonableness of the Company’s market price forecasts, I used the 254 

forecasts of energy prices at Palo Verde and the associated forecasts for natural gas prices 255 

at the Henry Hub to calculate the implied market heat rate (MHR).30 The MHR provides 256 

a way to compare the Palo Verde prices to the Company’s natural gas price forecasts.  257 

I calculated the MHR using both the Medium Gas, Medium CO2 price forecast (which the 258 

Company used for the alternative extrapolation method) and the Low Gas, Zero CO2 259 

forecast.  The results are provided in the figure below. 260 

                                                 
30  Market Heat Rate is a commonly-used metric to determine system efficiency.  It is calculated as energy price 

($/MWh) divided by gas price ($/MMBtu) to yield MHR in MMBtu/MWh. 
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 261 

Figure 1. Implied Market Heat Rate 262 

 These results show that the Company’s market price assumptions yield an unreasonably 263 

high MHR.  For example, in 2022, the MHR in the Medium Gas, Medium CO2 scenario 264 

is 11,445 MMBtu/MWh.  This result means that, on an annual average, a natural gas fired 265 

unit with an 11,445 heat rate would be the marginal unit in the market.  This is highly 266 

unlikely, as an average new combined cycle unit should have a heat rate of less than 267 

7,500 and an average peaking plant should have a heat rate near 10,000.  Therefore, a 268 

MHR of 11,455 MMBtu/MWh is significantly higher than the cost to produce power 269 

from natural gas-fired plants, demonstrating that the Company’s Palo Verde prices are 270 

too high and not consistent with its natural gas price forecasts.  A more typical 271 

benchmark annual MHR would be between 8,000 and 9,000, not the much higher value 272 

contained in the forecast that the Company has used. 273 
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Q. What is your conclusion regarding the Company’s economic analysis methodology? 274 

A. The Company’s primary and alternative methodologies each are challenged to provide 275 

reasonable economic analysis of the unique characteristics of the incremental production 276 

offered by the repowered projects.  Neither method provides a sufficiently sound and 277 

transparent evaluation of the projects to give confidence in the results.  As a result, I 278 

cannot conclude that either method is a proper basis to make judgments as to whether any 279 

or all of the projects have a high likelihood of customer benefits.  There remains 280 

significant risk that the actual economic value to ratepayers will be significantly different 281 

than the results in the Company’s analyses. 282 

 283 

D. The Company’s Project-by-Project Economic Benefits Results 284 

Q. Is a project-by-project analysis important to the evaluation of the Company’s wind 285 

repowering proposal? 286 

A. Yes. The importance of this analysis has been established in my testimony in this 287 

proceeding and by others due to the distinct variations in project characteristics among 288 

the twelve sites in the proposal. It is also important to consider the variation in project 289 

characteristics for individual WTGs at each site in many of the twelve sites. 290 

Q. Does the Company’s analysis of the project-by-project benefits of the repowering 291 

projects show material variation of value? 292 

A. Yes. As I noted earlier, the Company provided an analysis of the benefits of each of the 293 

twelve projects using two price-policy scenarios, the Medium Gas, Medium CO2 and the 294 

Low Gas, Zero CO2 scenarios.  I have reproduced the Company’s project-by-project 295 
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benefits resulting from that analysis under the Low Gas, Zero CO2 scenario and 296 

calculated the ratio of the gross benefits to costs in the Table 2. The metric is calculated 297 

as the ratio of each project’s gross benefits (benefits determined by the Company’s 298 

PaR/SO modeling plus the PTC benefits) divided by the NPV of the nominal annual costs 299 

for each project (including ''''''''''''''' ''''''''''''''''''''''' '''''''''''' '''''''' ''''''''''' ''''''' ''''''''''). The results show 300 

significant variation in the relative value of the projects.   301 

On the high end, the Seven Mile Hill I and II and the Glenrock I projects have 302 

benefit/cost ratios of '''''''''' or higher in the Company’s results. These projects contribute 303 

'''''' ''''''''''''''' of the total estimated benefits under this scenario, and represent '''''''''' '''''' 304 

'''''''''''''''' of total capital costs.  On the low end, Marengo II, McFadden Ridge, High Plains, 305 

Rolling Hills, and Leaning Juniper have benefit/cost ratios of ''''''''''' or less.  These five 306 

projects on the low end of the benefit/cost spectrum represent nearly '''''' ''''''''''''''''' of the 307 

total repowering project cost and only ''''' ''''''''''''''''' of the Company’s estimated benefits in 308 

the Low Gas, Zero CO2 scenario. Leaning Juniper is the lowest ranking project, 309 

representing over '''''' '''''''''''''''' of the project cost and contributing no net value to the 310 

Company’s estimated benefits in the Low Gas/No CO2 scenario. 311 

These values show the potential to increase the likelihood of ratepayer benefits by 312 

reducing the number of projects, prioritizing those projects with the highest value.       313 
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Project 
Net 

Cost/(Benefit) 
B/C Ratio 

Seven Mile Hill 1 ($40) '''''''''' 

Glenrock 1 ($33) ''''''''' 

Seven Mile Hill 2 ($6) '''''''''' 

Goodnoe Hills ($19) '''''''''' 

Glenrock 3 ($6) ''''''''''' 

Dunlap Ranch ($23) '''''''''' 

Marengo 1 ($22) ''''''''''' 

Marengo 2 ($7) '''''''''' 

Rolling Hills ($5) ''''''''''' 

McFadden Ridge ($2) ''''''''''' 

High Plains ($6) '''''''''' 

Leaning Juniper $0  '''''''''' 

Table 2. Project-by-Project Net Benefits and Benefit Cost Ratios: Low Gas, Zero CO2 314 

Scenario 315 

Q. Do you have any concerns with the Company’s estimates of benefits summarized in 316 

the table above? 317 

A. Yes, I have several concerns and will describe two in particular. 318 

 First, as noted above, the PaR/SO methodology used by the Company is not appropriate 319 

for assessing the impact of projects of this size, and the models can provide some 320 

unreasonable results.  I will describe this concern by evaluating one specific component 321 

of the PaR/SO benefits methodology, Energy Not Served. 322 

 Second, while the Company has provided project-by-project estimates, this analysis does 323 

not recognize that within projects, repowering some turbines may provide more benefits 324 
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than others.  This is particularly true of projects with known issues, such as defective 325 

gearboxes or higher-than-usual blade replacement rates. 326 

Q. Please describe your concerns with the PaR/SO methodology related to Energy Not 327 

Served. 328 

A. I have evaluated the individual components of the benefits determined by the Company 329 

using the PaR/SO methodology on a project-by-project basis.  In this evaluation, I have 330 

determined that the modeling methodology produces some anomalous results for certain 331 

components of repowering project benefits.  A particularly stark example of this is the 332 

“PaR Mean Deficiency” benefits component. 333 

Q. Please describe the “PaR Mean Deficiency” component. 334 

A. The PaR Mean Deficiency component is comprised of two sub-components: Energy Not 335 

Served (ENS) and Reserve Deficiency.31  The repowering project benefits are calculated 336 

as the reduction in costs associated with these elements after the repowering of the 337 

project. 338 

 ENS reflects the cost of unserved load resulting from the model run.  If the resource 339 

optimization model is not able to serve all load with the available resources, it may 340 

choose to leave some load unserved at a large penalty ($1,000/MWh) rather than choose 341 

to make a large investment to build a new resource.  This cost is not passed on to 342 

customers, but rather represents a reliability metric used for assessing the performance of 343 

the system as modeled.32 344 

                                                 
31  RMP’s Response to Data Request DPU 29.2(c). 
32  RMP’s Response to Data Request DPU 31.2. 
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Q. What is the effect of Company’s inclusion of the ENS component? 345 

A. In the Low Gas, Zero CO2 price-policy scenario, the impact of including the ENS 346 

component is ''''''''''' '''''''''''' for certain projects.  The table below summarizes the value of 347 

this component in the long-term nominal revenue requirement analysis for each project. 348 

Table 3. Project-by-project ENS benefit 349 

Wind Facility 
Energy-Not-

Served Benefit 

Total Net 

Benefits 

ENS % of Net 

Benefits 

Glenrock 1 '''''''''''' ($33) ''''''''''' 

Glenrock 3 '''''''''' ($6) ''''''' 

Seven Mile Hill 1 '''''''''''''' ($40) ''''''''''' 

Seven Mile Hill 2 ''''''''' ($6) '''''''' 

High Plains '''''''''' ($6) '''''''''''' 

McFadden Ridge ''''''''''' ($2) '''''''''' 

Dunlap Ranch '''''''''' ($23) '''''''' 

Rolling Hills ''''''''' ($5) '''''''''' 

Leaning Juniper ''''''''''' $0  '''''''''' 

Marengo 1 ''''''  ($22) '''''''''' 

Marengo 2 ''''''  ($7) '''''''''' 

Goodnoe Hills ''''''''''''' ($19) '''''''''''' 

 350 

Q. Please explain your concerns regarding these results. 351 

A. I have two primary concerns after reviewing these results.  First, this benefit, which is 352 

essentially an artifact of the model methodology and not an economic benefit that will 353 

actually accrue to ratepayers, represents ''' '''''''''''' ''''''''''''''''''''''''' ''''' ''''''' '''''''''''''''''' of several of 354 

the repowering projects in the Low Gas, Zero CO2 price-policy scenario. 355 

 Second, I note that the model results do not appear to be consistent.  For example, ''''''''''' 356 

''''''''''''''' '''''''''''' '''''''''' '''''''''''''''''''' ''''''''''''''''' '''''' ''''''' ''''''''''''''' '''''''''' '''''''' ''' ''''''''' '''''''''''' ''''''''''''' ''''''''''''''''''' 357 

'''''''''''''''''' '''''''' ''''''''' ''''''''' ''''''''''''' '''''''''''''''''''' ''''''' ''''''''''''' ''''''''''''''''''''' ''''' ''''''''''''''''' '''''''' ''''''''''''''' ''''''''' 358 
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''''''''''''''''''''''''' ''''''''''''' ''''''''''''''''' '''''''''''''''' '''''''''''' ''''''''''''''''''''''''''''' '''''''' '''''''''' ''''''''''''''''' ''''''' ''''''''''''''''''''''''''''''' 359 

''''''''' '''''''''''' '''' '''''''' ''''''''''''''''.  These projects should impact ENS in a similar way, ''''''' ''''''' 360 

'''''''''''''''''''' '''''''''''''' '''''''''''''''''''' '''''''''''''''''''''''''' '''''''''''''''''' ''''''''''''''. 361 

Q. Has the Company provided evidence explaining the differences in impact across 362 

different repowering projects? 363 

A. No, it has not.33 364 

Q. What do you conclude from your evaluation of this issue? 365 

A. This example shows that the PaR/SO modeling methodology used by the Company to 366 

calculate the benefits of the repowering projects does not produce consistent and reliable 367 

results.  In the case of the ENS value, ''''''' ''''''''''''''''''''''''''''' ''''' '''''''''''''''''''''''' ''' '''''''''' '''''''''''''''''' ''''' 368 

'''''''''''''''''' ''''' ''' ''''''''''''''''''''''' ''''''''' '''''''' '''''''''''''''''''''''' ''''''''''''''''''''''''''''''' ''''' ''''''' '''''' '''''''''''''' '''''''' ''''''''' 369 

'''''''''''''''''''' '''''''''''''''''' ''''' '''''''''''''''''''''''''''  ''''' ''''''''''''''''''''' ''''''' '''''''''''''''''''''''''''' '''''''''''''''''''' ''''''''''''''''''''''''''''' 370 

''''''''''''''''''''''''' ''''''' ''''''''''' ''''''''''''''''' ''''''''''''''''''''' 371 

This evaluation has further decreased my confidence in the Company’s use of the PaR 372 

and SO models to calculate project benefits. 373 

Q. Have you done any analysis to test the economics of the repowering projects in light 374 

of the problems with the Company’s analyses? 375 

A. Yes, I have.  I have calculated a set of benefit-cost metrics for each of the repowering 376 

projects using different estimates of energy benefits.  The benefit-cost metrics are 377 

summarized in Table 4. 378 

                                                 
33  RMP’s Response to Data Request DPU 31.2(b).  See also RMP’s Response to Data Request DPU 29.5(b). 
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 The first pair of benefit-cost metrics columns use the project-by-project benefits as 379 

calculated by the Company using the PaR and SO model results, and the standard 380 

extrapolation method.  For these calculations, the benefits numerator equals the NPV of 381 

the system benefits plus the NPV of the PTC benefits.  The cost denominator equals the 382 

NPV of the three cost components included in the Company’s workpapers (''''''''''''''''' 383 

'''''''''''''''''''''''' ''''''''''' ''''''''' ''''''''''''' ''''''''').  I have calculated this ratio using the Medium Gas, 384 

Medium CO2 (MM) and the Low Gas, Zero CO2 (LN) scenarios. 385 

 The second pair of benefit-cost ratio columns does not use the benefits calculated with 386 

the Company’s PaR and SO model, but rather calculates the benefits of the projects using 387 

the Palo Verde price strips.  Instead of only using these price strips for the end of the 388 

study period (2037-2050), I used this market price approach for the entire study period in 389 

order to avoid the issues related to the PaR/SO modeling I previously critiqued.  Thus, 390 

the benefits are calculated as the annual incremental wind energy in the repowering case, 391 

multiplied by the annual flat PV price forecast.  The denominator is the same as above. 392 

 The last pair of benefit-cost ratio columns uses the methodology just described, but 393 

applies a 30% discount to the PV price forecast, following the “70% PV” analysis 394 

conducted by Mr. Link.  I included these ratios based on my prior analysis indicating that 395 

the PV price forecasts are likely overstated.  396 

 Within each column, the colors indicate the highest ratios (green) to lowest ratios (red).  397 

The table is sorted by the “B/C Ratio LN Benefits - PaR/SO” column. 398 
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Table 4. Project-by-project benefit/cost comparison 399 

Project 

Capital 

Cost 

($M) 

Benefits from PaR/SO Benefits valuing energy on Palo Verde prices 2018-2050 

B/C Ratio 

MM Benefits 

- PaR/SO 

B/C Ratio 

LN Benefits 

- PaR/SO 

B/C Ratio 

MM Benefits 

- 100% PV 

B/C Ratio 

LN Benefits 

- 100% PV 

B/C Ratio 

MM Benefits 

- 70% PV 

B/C Ratio 

LN Benefits 

- 70% PV 

Seven Mile Hill 1 ''''''''' '''''''''' ''''''''''' ''''''''''' ''''''''' ''''''''''' ''''''''' 

Glenrock 1 ''''''''' ''''''''''' ''''''''' ''''''''' ''''''''''' ''''''''' ''''''''' 

Seven Mile Hill 2 '''''' ''''''''''' ''''''''''' ''''''''''' ''''''''''' ''''''''''' ''''''''''' 

Goodnoe Hills ''''''''' '''''''''' '''''''''' ''''''''''' '''''''''' ''''''''''' ''''''''''' 

Glenrock 3 '''''' ''''''''''' '''''''''' '''''''''' ''''''''''' ''''''''' ''''''''' 

Dunlap Ranch '''''''' ''''''''' '''''''''' '''''''''' '''''''''' '''''''''' '''''''''' 

Marengo 1 '''''''''' ''''''''''' ''''''''''' '''''''''' '''''''''' '''''''''' '''''''''' 

Marengo 2 '''''' '''''''''' '''''''''' ''''''''' '''''''''' '''''''''' ''''''''' 

Rolling Hills ''''''' ''''''''''' ''''''''''' ''''''''''' ''''''''''' ''''''''''' '''''''''' 

McFadden Ridge '''''' '''''''''' '''''''''' '''''''''' '''''''''' '''''''''' '''''''''' 

High Plains '''''''' '''''''''' ''''''''' ''''''''' ''''''''' ''''''''' '''''''''' 

Leaning Juniper '''''''''' ''''''''''' '''''''''' ''''''''' ''''''''' ''''''''' ''''''''' 

 Table 5 includes the same data, resorted by the “B/C Ratio LN Benefits - 70% PV” 400 

column. 401 

Table 5. Project-by-project benefit/cost comparison (sorted) 402 

Project 

Capital 

Cost 

($M) 

Benefits from PaR/SO Benefits valuing energy on Palo Verde prices 2018-2050 

B/C Ratio 

MM Benefits 

- PaR/SO 

B/C Ratio 

LN Benefits 

- PaR/SO 

B/C Ratio 

MM Benefits 

- 100% PV 

B/C Ratio 

LN Benefits 

- 100% PV 

B/C Ratio 

MM Benefits 

- 70% PV 

B/C Ratio 

LN Benefits 

- 70% PV 

Seven Mile Hill 2 '''''' '''''''''' '''''''''' '''''''''' ''''''''' '''''''''' ''''''''''' 

Seven Mile Hill 1 '''''''''' '''''''''' ''''''''''' ''''''''''' '''''''''' ''''''''''' ''''''''''' 

Glenrock 1 ''''''''' ''''''''''' '''''''''' '''''''''' ''''''''' ''''''''' ''''''''''' 

Glenrock 3 ''''''' '''''''''' ''''''''''' '''''''''' '''''''''' ''''''''''' '''''''''' 

Dunlap Ranch '''''''' ''''''''' '''''''''' ''''''''''' ''''''''''' '''''''''' '''''''''' 

Marengo 1 ''''''''' '''''''''' ''''''''''' '''''''''' '''''''''' ''''''''' '''''''''' 

Marengo 2 '''''' ''''''''''' ''''''''''' '''''''''' ''''''''' '''''''''' '''''''''' 

Rolling Hills '''''' ''''''''''' ''''''''''' '''''''''' '''''''''' ''''''''' ''''''''' 

Goodnoe Hills '''''''''' ''''''''' ''''''''''' '''''''''' '''''''''' ''''''''''' ''''''''''' 

McFadden Ridge '''''' '''''''''' ''''''''' '''''''''' ''''''''''' ''''''''' '''''''''' 

High Plains ''''''''' ''''''''' ''''''''' ''''''''''' '''''''''' ''''''''''' '''''''''' 

Leaning Juniper ''''''''' ''''''''' ''''''''''' '''''''''' '''''''''' '''''''''' ''''''''' 
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 The results presented in these tables demonstrate several major points.   403 

First, they show that there is a wide range of benefit-cost ratios for each project, and that 404 

some projects have a much higher margin than others.   405 

Second, it demonstrates that the method used to determine benefits has an impact on the 406 

relative benefit-cost ratios, as well as the rank ordering of the projects. This illustrates the 407 

problems with SO that I discussed earlier.  408 

Finally, it shows that even under one lower energy benefits scenario, several of the 409 

projects exhibit positive benefits-cost ratios with some margin.  Of course, actual 410 

conditions encountered by the projects, if constructed, will differ from any forecast so 411 

uncertainty will remain even with regard to those projects. 412 

Q. Please explain your second concern, regarding the potential differentiation of the 413 

benefits of repowering turbines within an individual project. 414 

A. In my surrebuttal testimony, I raised a related concern that the Company’s economic 415 

analysis incorporated a large amount of speculative avoided capital expenditures.34 These 416 

avoided capital expenditures act as an offset to the project costs and have a significant 417 

impact on the overall economics of the projects.  The concern I expressed in my 418 

surrebuttal testimony is that these avoided capital expenditures are based on assumptions 419 

of failure rates.  If, in the status quo case, the facilities do not fail at the rate assumed by 420 

the Company, these avoided capital expenditures would be overstated, and therefore the 421 

repowering economics would not be as favorable. 422 

                                                 
34 Surrebuttal Testimony of Daniel Peaco, lines 547-564. 
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Q. Did the Company provide a response to your concerns in its supplemental direct 423 

testimony? 424 

A. No, it did not. 425 

Q. Do you have any additional concerns regarding these avoided capital expenditures? 426 

A. Yes, I do. Since filing my surrebuttal testimony in November, I have conducted 427 

additional investigation and analysis into this issue.   428 

 The Direct Testimony of Mr. Timothy Hemstreet discussed known issues with higher 429 

than expected failure rates for gearboxes and turbine blades at certain wind projects.35 430 

Mr. Hemstreet explains that certain models of gearboxes have experienced high failure 431 

rates and are requiring a higher rate of capital expenditure to replace the faulty turbines.  432 

As those gearboxes have failed, they have been replaced with alternative models that do 433 

not have the same known defect.  In addition, the Goodnoe Hills project has required 434 

much more frequent blade replacements than most projects.  His testimony notes that the 435 

repowering will resolve these known issues and lead to a reduction in ongoing capital 436 

expenditures.  He notes that “[g]iven these ongoing gearbox and blade failure costs, 437 

repowering is particularly attractive because repowering avoids significant forecast 438 

capital expenditures to maintain turbine production.”36  439 

 Based on this testimony, I suspect that within each project, there is likely to be a 440 

substantial difference in the benefits derived from avoided capital cost for the defective 441 

turbines that are assumed to require replacement, as compared to the turbines that have 442 

                                                 
35  Direct Testimony of Timothy J. Hemstreet, lines 326-387. 
36  Id. at 368-370. 
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already been repaired.  This difference could have a meaningful impact in the benefit/cost 443 

ratio of repowering each WTG depending on the status of its repairs. 444 

Q. Has the Company provided any information or analysis separately evaluating the 445 

economic benefits of repowering only the turbines that are likely to require 446 

replacement? 447 

A. No, it has not. 448 

Q. Please describe the analysis you conducted to evaluate this issue. 449 

A. In the Company’s long-term nominal revenue requirements analysis, project costs are 450 

summarized as three components: '''''''''''''''' ''''''''''''''''   ''''' '''''''''''' ''''''''' '''''''''''' '''''''''.37  The 451 

'''''''''''''''' ''''  ''''''''''''''' component in the work papers includes several other sub-452 

components:38 453 

 454 

 455 

 456 

 '''''''''' ''''' ''''''''''''''''' ''''' '''''''''''''  457 

 458 

 459 

                                                 
37    See confidential workpapers ''''''''''''''''''''''''' '''''''''''''''' '' ''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' provided in support of 

the Supplemental Direct Testimony of Rick T. Link.  ''''''''' '''''''''''''''''''''' ''''''''''''''''''' '''''''''''''' '''' '''''' '''''''''''' '''' '''''''''' '''''''''' '''' 

''''''''''''''''''' ''' '''''''' '''''''''''''' ''''''''''' '''''''' ''' ''''''''''''''''''' '''''''''''' '''''' ''' '''''''''''''''''''''''''' '''' '''''''' '''''''''''''' ''''''''''''''''''''' 
38  See, e.g., confidential workpapers ''''''''''''''''''''' '''''''''''' ''''''''''''''''''''''''''''' '''''''''''''''''''''' '''''''' ''''''''''' ''''''''''''''''''''''''''''' '''''''''''' '''''''' ''''''. 
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 The '''''''''''''' '''''''''''''''''''''''''''''' sub-component is further comprised of several components, 460 

including the '''''''''' ''''''''''''''''''''''''''''' on individual cost components identified in the 461 

Company’s workpapers as:39 462 

 463 

 464 

 465 

 466 

 467 

 The ''''''''''''''''''' '''''''''''''''''' item is the primary focus of my analysis.  This component includes 468 

''''''' ''''''''''''''''''' '''''''''''''' '''''''''' '''''''''''''' '''''''' '''''''''''''' ''''' ''''''''''''''''''' '''''' ''''''' '''''''''''' ''''''''''''''''' '''' ''''''''''' 469 

'''''''''''' '''''''''''''''''''''''''''''''' '''''''' '''' '''' ''''''''''''''''''' '''''' ''' ''''''''''''''''''' '''''''' ''''''''' ''' '''''''''''''''''' ''''' '''''''''''''''''''''''' 470 

''''''' ''''''''''''''''''''''''' ''''' ''''''' ''''''''''''' '''''''''''''''''''' ''''' ''''''' ''''''''''''''''''' '''''''''''''''''' ''''''''''''''''''''''''''' '''' '''''' 471 

''''''''''''''''''' '''''''''''''''''''''''' ''''''''''''''''''''''' '''''''' '''''''''''''''' ''''' '''''''''''''''''''''' ''''' ''''''''' '''''''''''''''''''''''''' '''''''''''''''''''''''''' 472 

 Using the Company’s work papers, I was able to isolate the costs and avoided costs of the 473 

defective and non-defective turbines separately, in order to develop an approximation of 474 

the net benefits of the repowering of these subsets of turbines. 475 

Q. Which projects did you evaluate in your analysis? 476 

A. I selected two projects for this analysis: Seven Mile Hill 1 and Leaning Juniper.  Both 477 

projects '''''''''' '' '''''''''''''''''''''''''' ''''''''''''''''' ''''' ''''''''''''''''''''' '''''''''''''''''' '''''''' '''''' '''''''''''''''''''' ''''' ''''' '''''''''''''''''''.  478 

The Seven Mile Hill 1 project has '''''''' ''''' ''''''' ''''''''''''''' ''''''''''''''''''''''''' '''''''''''' in my project-by-479 

                                                 
39 See, e.g., confidential workpapers ''''''''''''''''''''''''' '''''''''''' ''''''''''''''''''''''''''''''' ''''''''''''''''''''''''' '''''''' '''''''''''' '''''''''''''''''''''. 
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project analysis and the Leaning Juniper project '''''''' '''''''' ''''''''''''''' '''''''''''''''''''''''''''' '''''''''' '''' '''''''' 480 

''''''''''''''''''''' '''''''''''''''''.   481 

 As I previously discussed, the ''''''''''''''' '''''''''''''''''''' item in the economic analysis is comprised 482 

of several components.  First, I isolated the separate components of the ''''''''''''''' '''''''''''''''''' 483 

total for each project.  Using the Company’s workpaper supporting the capital expenditure 484 

estimates, I isolated these components for the repowering projects as a whole, and then 485 

separately for the impacted and non-impacted turbines. In most cases, the components of 486 

the ''''''''''''''' '''''''''''''''''''''' total were simply scaled based on the number of turbines in each 487 

category (impacted and non-impacted).  However, certain categories were not allocated 488 

simply on number of turbines.  The primary example is the ''''''''''''''''''''''''''''''''' '''''''''''''''''''''' 489 

'''''''''''''''''''''''''' ''''' '''''''''' ''''''''''''''''''''''''' item, of which 100% was assigned to the impacted 490 

turbines. 491 

  The allocation of the components of the ''''''''''''''''' ''''''''''''''''''''''' component are 492 

summarized in the tables below. 493 
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Table 6. Seven Mile Hill 1 comparison of impacted and non-impacted gearbox WTGs 494 

  

Project 
Total 

Impacted 
Gearboxes 

Non-
Impacted 

Gearboxes 

'''''''''''''''''''''' '''''''''' '''''''''''''''''''''' ''''''''''''''''''''''''' '''''''''''''  ''''''''''''''  ''''''''''''  

'''''''''''' '''''''''''''''''''''''''''''' ''''''''''''' ''''' ''' ''''''''''''' '''''''''''''''' '''''''''''''''  '''''''''''''''  '''''''''''''''''  

''''''''''''''''''''''' ''''''''''''''''  '''''''''''''''  '''''''''''''''  

''''''''''''''''''''''' ''''''''''''' ''''''''  ''''''''  '''''''''  

'''''''''''' '''''''''''''''''''''' '''  '''  '''  

''''''''''''''''''' '''''''''''''''''' ''''''''''''  ''''''''''''''  ''''''''''''''  

''''''''''''''''' '''''''''''''''''' ''''''''''''' '''' ''' ''''''''''''' ''''''''''''''''' '''''''''''''''''''' '''''''''''''''''''''' ''''''''''''''''''' 

''''''''''''''''''''' ''''''''''''''''''''' ''''''''''''''''''' ''''''''''''''''' ''''''''''''''''' '''''''''''''''' 

'''''''''''''''' '''''''''''''''' ''''''''''''''''''''''''''''''''' '''''''''''''''''''''''' ''''''''''''' '''''''''''''' ''''''''''''' 

''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''' '''''''''''''''''''''''''''''''''''' '''''''''''' ''''''''''''''' '''''' ''''''''''''''''' ''''''''''''''' '''  

'''''''''''''' ''''''''''''''''''''''' ''''''''''''''''''''''''''''''''' '''''''''''' ''''''''''''''''''''''''' ''''''''''''''''''' '''''''''''' ''''''''''''' 

'''''''''''''' '''''''''''''' ''''' ''''''''''''' '''''' '''''''''''''''''''' ''''''''''' ''''''''''''' '''''''''''''' ''''''''' 

''''''''''''' ''''' '''''''''''''''' ''''''''''''''''''''''  ''''''''''''''''''  '''''''''''''''  '''''''''''''''  

''''''''''''''''''' ''''''''' ''''''''''''''''''''' ''''''''''''''''' ''''''''''''''' ''''''''''''''  '''''''''''''  '''''''''''''  

'''''''''''''''''' ''''''''''''''''''' '''''''''''''' ''''  '''  '''  

''''''''''' ''''''''''' ''''''''''''''''' ''''''''''''''''''''''' '''''''''''''''  ''''''''''''''''  '''''''''''''''''  

 495 

Table 7. Leaning Juniper comparison of impacted and non-impacted gearbox WTGs 496 

  

Project 
Total 

Impacted 
Gearboxes 

Non-
Impacted 

Gearboxes 

'''''''''''''''''''' '''''''''' '''''''''''''''''''''' ''''''''''''''''''''''''''' '''''''''''''  '''''''''''''  ''''''''''''''  

'''''''''''' '''''''''''''''''''''''''''''''' ''''''''''''' ''''' '''' '''''''''''''' ''''''''''''''' '''''''''''''''''  ''''''''''''''''  ''''''''''''''''''  

''''''''''''''''''''''' ''''''''''''''''  '''''''''''''''''  '''''''''''''''''  

'''''''''''''''''''' '''''''''''''' '''''''''  ''''''''  ''''''''  

'''''''''''' ''''''''''''''''''''' '''  '''  '''  

''''''''''''''''''''''' ''''''''''''''''' '''''''''''''  ''''''''''''''  ''''''''''''''  

''''''''''''''''''' '''''''''''''''' '''''''''''' '''''' ''' '''''''''''' ''''''''''''''''' '''''''''''''''''''''' ''''''''''''''''''' '''''''''''''''''' 

''''''''''''''''''''' '''''''''''''''''''''' ''''''''''''''''''' '''''''''''''''' '''''''''''''''' '''''''''''''''''' 

'''''''''''''''''''' ''''''''''''''''' '''''''''''''''''''''''''''''' '''''''''''''''''''''''' '''''''''''' ''''''''''''' ''''''''''''' 

''''''''''''''''''''''''''''''''' '''''''''''''''''''''' ''''''''''''''''''''''''''''''''' '''''''''''' ''''''''''''''''''''' ''' ''''''''''''''''' ''''''''''''''''' '''  

''''''''''''' ''''''''''''''''''' ''''''''''''''''''''''''''''''''' ''''''''''' '''''''''''''''''''''''' '''''''''''''''' '''''''''''''' '''''''''''''''' 

''''''''''' ''''''''''''''' ''''' ''''''''''' '''''' '''''''''''''''''''''' ''''''''''' ''''''''''  ''''''  ''''''  

''''''''''''' ''''' ''''''''''''''''' ''''''''''''''''''''  '''''''''''''''''  ''''''''''''''''  '''''''''''''''  

'''''''''''''''' ''''''''' ''''''''''''''''''''' '''''''''''''''' '''''''''''''''' ''''''''''''''''  ''''''''''''  ''''''''''''  

'''''''''''''''''' ''''''''''''''''''''' ''''''''''''''' ''''  '''  '''  

'''''''''''' ''''''''''' ''''''''''''''''' ''''''''''''''''''' '''''''''''''''''''  '''''''''''''''  '''''''''''''''''  

 497 



Docket No. 17-035-39 

DPU 2.0 Confidential RESP-Peaco 

April 2, 2018 

CONFIDENTIAL-SUBJECT TO UTAH PUBLIC SERVICE COMMISSION RULES  

R746-1-602 and 603 

Page 31 

 

 As I previously mentioned, in addition to '''''''''''''''' ''''''''''''''''''''', the repowering project costs 498 

consist of ''''''''' ''''''' ''''''''''''' ''''''''' components.  I have allocated those to the impacted and 499 

non-impacted groups based on turbine share. 500 

Q. How did you calculate the benefits for the groups of impacted and non-impacted 501 

turbines? 502 

A. I allocated the benefits of the repowering projects to the impacted and non-impacted 503 

categories based on the number of turbines in each group.  For this analysis, I used the 504 

benefits estimate described above, utilizing the Low Gas, Zero CO2 Palo Verde market 505 

price strip for the entire evaluation period.  I also allocated PTC revenue based on the 506 

number of turbines. 507 

Q. How do these modified costs and benefits impact the B/C ratios for the projects? 508 

A. The results of my analysis for the Seven Mile Hill 1 and Leaning Juniper projects are 509 

presented in Table 8. 510 
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Table 8. Benefit/Cost comparison of impacted and non-impacted gearboxes 511 

 Seven Mile Hill 1 Leaning Juniper 

Project Costs 

Project 

Total 

Impacted 

Gearboxes 

Non-Impacted 

Gearboxes 

Project 

Total 

Impacted 

Gearboxes 

Non-Impacted 

Gearboxes 

''''''''''''''' ''''''''''''''''''''''' ''' '''''''''''''''''''' ''''''''  ''''''''''  ''''''''''  '''''''''''  '''''''''  ''''''''  

''''''''' '''' '''''''''''''''''''' ''''''''  ''''''''  ''''''  ''''''''  ''''''  ''''''  

''''''''''' ''''''''' '''' ''''''''''''''''''''' ''''''  ''''''  ''''''  ''''''  '''''''  ''''''  

'''''''''''''' '''' ''''''''''''''''''''' ''''''''''' ''''''''''''' '''''''''''' '''''''''''' '''''''''''' ''''''''''' 

Total Project Cost ''''''''''''  '''''''''  '''''''''  '''''''''''  '''''''''  '''''''''  

Net Project Costs '''''''''  ''''''''  ''''''  ''''''''''  ''''''''''  ''''''''''  

              

Project Gross Benefits 
*Based on Low Gas, Zero CO2 

Palo Verde Market Price ''''''''''''' ''''''''''''' '''''''''''''' '''''''''''' ''''''''''' ''''''''''''' 

              

Project Net Cost/(Benefit) '''''''''''' '''''''''''' ''''''''' ''''''  ''''''  '''''''  

              

B/C Ratio 
*PTC value is included as benefit ''''''''''' '''''''''' '''''''''' '''''''''' '''''''''' '''''''''' 

 512 

 These results show that '''''''''''' '''' ''' ''''''''''''''''''''''''' ''''''''''''''''' ''''' '''''''''' '''''''''' ''''''' ''''''''''''''''''''''''' '''''''' 513 

''''''''''''''''''' '''''''''''''''''' '''''''''''' ''''''''''''''''''''' '''' ''''''' '''''''''''''''''''''''''''''' '''''''''''''''''. 514 

Q. What do you conclude from this analysis? 515 

A. This analysis demonstrates that '''''''''' '''''''''''''' ''''''''' '''''''''''' '''''''''''''''' ''''''''''''' ''''' ''''''''''''''''''''''''' 516 

'''''''''''''''''''' '''' ''''''' ''''''''''''''''' '''''''''''''''''''''''''' ''''' ''''''''''''''''''''''''''' ''''''''''''''''''''' '''''''''''''''''''' depending on 517 

whether the gearboxes associated with those turbines are expected to require replacement 518 

due to a known defect. 519 

 Given that the benefits of the repowering projects, as calculated by the Company, are 520 

subject to significant uncertainty, the Company should only consider repowering those 521 

turbines with the highest likelihood of delivering benefits to customers, if at all.  The 522 
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Company could evaluate the economics of turbines that include gearboxes with known 523 

defects to identify projects with the highest likely benefit/cost ratios. 524 

Q. Given the concerns you have expressed here, do you agree with the Company that 525 

its project-by-project analysis demonstrates a high likelihood of customer net 526 

benefits from each of the repowering projects? 527 

A. No, I do not. While the Company’s results as presented in its testimony show positive 528 

results in all nine price-policy scenarios for the projects in aggregate and for each 529 

individual project for one scenario, there are a number of problems with this analysis, 530 

including: 531 

 Methodology issues with these new results, including issues that I discussed in 532 

my direct and rebuttal testimony that persist in this analysis; 533 

 The Company’s results verify that there are distinct differences in the 534 

economics by project and by turbine. Many of projects and turbines included 535 

in the repowering proposal do not have potential to deliver high likelihood of 536 

benefits. 537 

 The methodological issues leave the actual economic value of the repowering 538 

projects as a significant risk to ratepayers. 539 
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IV. The Company’s Analysis Does Not Reasonably Address Risk 540 

Q. Please describe your remaining concerns regarding the treatment of risk in the 541 

Company’s analysis. 542 

A. In my direct and surrebuttal testimonies in this proceeding I raised a number of issues 543 

pertaining to the uncertainties and risks in the repowering projects that the Company is 544 

asking ratepayers to bear. The primary issues are: 545 

 Economic Benefits Risk 546 

 PTC Qualification Risk 547 

 Project Cost Risk 548 

 Avoided Cost Risk 549 

 Energy Production Risk 550 

 Project Life Risk 551 

 Federal Tax Law Risk 552 

In rebuttal testimony, Company witness Ms. Crane made clear there are limits on the 553 

Company’s willingness to assume risk in these projects. Despite her assertion that the 554 

Company has demonstrated “that it has recognized and reasonably managed all of the 555 

potential risks and concerns”40 (emphasis added), she makes clear that the Company will 556 

not absorb risks beyond its control and is prepared to only accept risks associated with 557 

the Company’s performance.41  In her Supplemental Direct Testimony, Ms. Crane states 558 

                                                 
40  Rebuttal Testimony of Cindy A. Crane, lines 15-16, emphasis added. 
41  Id. at lines 103-106. 
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that additional risks have been mitigated, but she does not offer any mechanisms for the 559 

Company to assume any risks previously left to ratepayers. 560 

Q. How has the Company addressed your concerns regarding ratepayer risks in its 561 

Supplemental Direct Testimony? 562 

A. The Federal Tax Law Risk has changed materially, the new tax law has been enacted and 563 

the Company has incorporated that in the economic analysis. The risk of federal 564 

legislation changing the economics remains, but the significant issue surrounding the 565 

change in Federal Tax law that existed last fall is now resolved and incorporated in the 566 

analysis. 567 

 Beyond that change, Ms. Crane indicates that the expected costs and benefits are more 568 

certain and the risks have decreased.42 However, a number of important risks to 569 

customers remain in the proposal, even as amended in the Company’s supplemental 570 

testimony. 571 

Q. How has the Company responded to your concerns with respect to the risks 572 

associated with Economic Benefits? 573 

A. The critique of the Company’s economic benefits analysis that I presented earlier in my 574 

testimony shows that there remains considerable uncertainty about the real value of the 575 

repowering projects to ratepayers and, with the changes, the overall economic margins in 576 

the Company’s analysis have decreased. The economic opportunity that the Company 577 

proposes for ratepayers remains uncertain and at risk of not materializing. 578 

                                                 
42  Supplemental Direct Testimony of Cindy A. Crane, lines 41-47. 



Docket No. 17-035-39 

DPU 2.0 Confidential RESP-Peaco 

April 2, 2018 

CONFIDENTIAL-SUBJECT TO UTAH PUBLIC SERVICE COMMISSION RULES  

R746-1-602 and 603 

Page 36 

 

Q. Has the Company provided any additional information with respect to the risks 579 

associated with PTC Qualification? 580 

A. Mr. Hemstreet offers some supplemental information regarding the changes made to 581 

position each WTG to meet the safe harbor provisions considering the changes in project 582 

costs that are presented in his testimony.43 583 

 However, the PTC qualification risks that remain are largely within the Company’s 584 

control to manage, but, as in the prior testimony, the Company is not agreeing to assume 585 

any of the remaining risk. 586 

Q. Please summarize the aspect of uncertainties in Project Costs that the Company 587 

addressed in its supplemental testimony. 588 

A. Mr. Hemstreet offered updated cost estimates for the projects and provided information 589 

on the procurement process for the Vestas projects.44 The costs did change somewhat and 590 

he indicates that the procurement process leading to construction contracts for the Vestas 591 

projects should be completed in March, so further information on that issue should be 592 

available soon.   593 

 The questions I raised in earlier testimony regarding the foundations has proven to be a 594 

factor in the updates now being presented.  As engineering, design and procurement 595 

proceeds, some potential remains for further changes to the project costs. 596 

                                                 
43  Supplemental Direct Testimony of Timothy J. Hemstreet, lines 160 – 174. 
44  Id., lines 191-207. 
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Q. Please describe any issues with respect to Avoided Costs that remain a concern. 597 

A. The Company did not address the concerns I raised regarding the Company’s capital cost 598 

estimate as it applies to avoided capital expenditures, that is the avoided capital 599 

expenditures that would have been made on the existing projects if not repowered.  The 600 

Company still has not addressed the uncertainties associated with the consideration of 601 

avoided capital expenditures. I have shown in the economic analysis section of this 602 

testimony that the assumed avoided costs are significant and are a primary component of 603 

the benefits that are proposed. 604 

 The concerns I raised in prior testimony remains a significant concern today.   605 

Q. Please summarize the aspect of uncertainties in project production estimates that 606 

the Company addressed in its rebuttal. 607 

A. In my direct testimony, I described the risks that customers would bear in the Company’s 608 

proposal associated with the uncertainty and variability of energy production from the 609 

repowered facilities. 610 

 Mr. Hemstreet disagrees with my representation of the methodology used by the 611 

Company to develop the energy production values as presented in his Confidential 612 

Exhibit RMP(TJH-1R) and provides an explanation of the methodology used to develop 613 

those values. He asserts that my testimony does not consider the potential for the 614 

production to be higher than the values in his exhibit.45 615 

                                                 
45  Rebuttal Testimony of Timothy Hemstreet, lines 484 – 542. 
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Q. Please describe any issues with respect to project Energy Production estimates that 616 

remain a concern. 617 

A. Mr. Hemstreet offered a few updates to the energy production estimates for the 618 

repowering projects, including updating an analysis for three projects to include four 619 

years of historical data.46 However, he does not address the concerns I raised regarding 620 

the uncertainty of production in the future relative to the four years of history. That issue 621 

remains a concern and a risk that would accrue to ratepayers.  622 

Q. Please summarize the aspect of uncertainties in Project Life that the Company 623 

addressed in its rebuttal. 624 

A. The Company provided no additional information on project life issues. The concern 625 

remains the same as addressed in my prior testimony. 626 

 627 

VII. Conclusions and Recommendations 628 

Q. Does the Company’s analysis demonstrate that each of the 12 repowering projects 629 

will deliver cost-effective energy to Utah ratepayers? 630 

A. No, it does not. The Company’s analysis fails to demonstrate that the Company’s 631 

repowering proposal offers a high likelihood of economic benefits to customers.  Further, 632 

the Company’s project-by-project analysis does show that some projects could be more 633 

beneficial than others.  While the Company has not demonstrated that any of the 634 

12 projects provide a high likelihood of economic benefits, it is clear that a smaller set of 635 

                                                 
46  Id., lines 50 – 96 and Confidential Exhibit RMP (TJH-1SD). 
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projects might be defined to increase the potential for customer benefits by eliminating 636 

the projects with the poorest performance. 637 

Q. Is the Company’s modeling analysis of the repowering projects sound and does that 638 

analysis provide an accurate representation of the economic benefits of each of the 639 

12 repowering projects? 640 

A. No, it is not. As was the case in the Company’s direct testimony, I have found that the 641 

Company’s model analysis produces anomalous results and does not provide a reasonable 642 

basis for assuring high likelihood of benefits to ratepayers.  643 

Q. Does the Company’s analysis provide a reasonable representation of all of the 644 

uncertainties that have bearing on the risk to Utah ratepayers? 645 

A. No, it does not. These risks include project cost uncertainty, project energy production 646 

estimate uncertainty, and assumptions regarding project life. While the Company asserts 647 

that it has demonstrated net benefits to customers over a wide range of scenarios, the 648 

analysis presented does not include any analysis of these factors for those price-policy 649 

scenarios that produce the least attractive benefit outcomes for customers.  650 

Q. Are the repowering projects likely to be lowest reasonable cost resources? 651 

A. While it is possible that some of the projects could be lowest reasonable cost resources, 652 

there is a significant probability that they are not, at least in the aggregate. Given the 653 

issues I have identified with the Company’s modeling and the lack of consideration of 654 

several important risk factors, the Company has not adequately demonstrated that its 655 

proposed repowering projects will likely result in the acquisition, production, and 656 
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delivery of utility services at the least cost or at a lowest reasonable cost to the 657 

Company’s retail customers. 658 

Q. What are the short-term and long-term impacts to Utah ratepayers? 659 

A. The Company’s presentation on the projects relies on significant benefits in the first ten 660 

years resulting from PTC qualification and benefits in years 20 to 30 of project life 661 

associated with extending the life of the projects with new assets. The PTC benefits, if 662 

realized, would mitigate much of the cost in the first 10 years.  However, the risks 663 

regarding PTC qualification and changes in corporate tax rates could materially alter that 664 

outlook. Conversely, much of the benefit in the Company’s analysis is derived from years 665 

20 to 30 of the projects, the life extension period.  These benefits have been estimated 666 

using an extrapolation analysis that is problematic, relies on obtaining 30 years of life, 667 

and are only realized in the very long term. Furthermore, the inherent uncertainties of 668 

economic forecasts could significantly alter the conclusion. 669 

Q. Based on your findings, what are your recommendations at this time? 670 

A. I recommend that the Company’s Application for the twelve repowering projects be 671 

denied. However, there is potential for a downsized repowering program to be considered 672 

by the Company. I recommend that the Company consider a revised program proposal 673 

that eliminates at least six of the least attractive sites and limits the repowering to those 674 

turbines that have the problematic gearbox equipment that is slated for replacement. As 675 

shown in my testimony, based on the Company’s analysis, removing at least 6 of the 12 676 

sites and eliminating the repowering of towers that have already had new gearbox 677 
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equipment replaced would deliver a higher probability of benefits at a substantially 678 

reduced cost to ratepayers. 679 

 Based on my economic analysis, the Seven Mile Hill I and II, Glenrock I and III, Dunlop 680 

Ranch, and Marengo I demonstrate better economics and merit further consideration. The 681 

Goodnoe Hills, Marengo 2, Rolling Hills, McFadden Ridge, High Plains, and Leaning 682 

Juniper are the most economically challenged sites and should be removed from further 683 

consideration.  The Company could consider revising its repowering program to focus on 684 

the six best sites and, within those sites, the turbines that have the problematic gearbox 685 

equipment. 686 

Even if the repowering program is reduced in size to target the best investment 687 

opportunities, the ratepayer risk issues will not be eliminated, only mitigated.  If any of 688 

these projects are to be approved, the Company should be held accountable for meeting 689 

the PTC requirements and effectively managing the other risks that I have identified. 690 

Q. Does this conclude your testimony? 691 

A. Yes, it does.   692 


