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Q. Please state your name, business address and present position with PacifiCorp. 1 

A. My name is Timothy J. Hemstreet. My business address is 825 NE Multnomah Street, 2 

Suite 1500, Portland, Oregon 97232. My present position is Director of Renewable 3 

Energy Development. I am testifying on behalf of Rocky Mountain Power 4 

(“Company”), a division of PacifiCorp. 5 

QUALIFICATIONS 6 

Q. Briefly describe your education and business experience. 7 

A. I hold a Bachelor of Science degree in Civil Engineering from the University of Notre 8 

Dame in Indiana and a Master of Science degree in Civil Engineering from the 9 

University of Texas at Austin. I am also a Registered Professional Engineer in the state 10 

of Oregon. Before joining the Company in 2004, I held positions in engineering 11 

consulting and environmental compliance. Since joining the Company, I have held 12 

positions in environmental policy, engineering, project management, and hydroelectric 13 

project licensing and program management. In 2016, I assumed the role of Director of 14 

Renewable Energy Development, in which I oversee the development of renewable 15 

energy resources. 16 

PURPOSE OF TESTIMONY 17 

Q. What is the purpose of your testimony? 18 

A. In support of the Company’s application for approval of wind repowering and 19 

associated ratemaking treatment, my testimony provides technical information 20 

regarding the Company’s proposal to upgrade, or “repower,” most of its wind fleet. 21 

Specifically, my testimony addresses: 22 

•  The scope of the project; 23 
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•  The benefits of repowering resulting from the qualification for federal 24 

production tax credits (“PTCs”); 25 

•  The increased energy benefits following repowering; 26 

•  The reduced ongoing operating costs following repowering; 27 

•  System transmission reliability related to the project; 28 

•  The extension of wind facility asset lives after repowering; 29 

•  Project contract status and construction schedule; and 30 

•  The disposition of removed equipment. 31 

OVERVIEW OF WIND REPOWERING AND PROJECT SCOPE 32 

Q. Please briefly describe what repowering a wind facility entails. 33 

A. Repowering broadly describes the upgrade of an existing, operating wind facility with 34 

new wind-turbine-generator (“WTG”) equipment that can increase a facility’s 35 

generating capacity and the amount of electrical generation produced from the facility. 36 

Exhibit RMP___(TJH-1) is a depiction of a wind turbine and its various components. 37 

The Company proposes to repower its wind facilities by replacing the nacelle, hub and 38 

rotor of the WTG. 39 

Q.  Which facilities does the Company propose to repower? 40 

A.  The Company is planning to upgrade all of its wind facilities in Wyoming except the 41 

Foote Creek facility (Glenrock I, Glenrock III, Rolling Hills, Seven Mile Hill I, Seven 42 

Mile Hill II, High Plains, McFadden Ridge, and Dunlap); the Leaning Juniper facility 43 

in Oregon; and the Marengo I, Marengo II, and Goodnoe Hills facilities in Washington. 44 

Q.  Please explain why repowering is feasible for these wind facilities. 45 

A. The wind facilities the Company proposes to repower began commercial operations 46 
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between 2006 and 2010. Because they were recently developed, they can be 47 

economically repowered, or upgraded, with new technology that will improve their 48 

efficiency and increase their generation output, while retaining the existing towers, 49 

foundations, and energy collection systems. The existing foundations and towers, 50 

although more than 10 years old in some instances, are adequately designed to 51 

accommodate larger, more modern WTG equipment and have a sufficient remaining 52 

useful life to economically justify the associated investment. 53 

  In contrast, at facility sites developed more than about 15 years ago, the WTG 54 

equipment typically has a low generating capacity (i.e., sub-1,000 kilowatt) and the 55 

towers and foundations supporting the nacelle and rotor do not have the height or 56 

design strength to accommodate the installation of modern, larger nacelles and rotors 57 

capable of generating a much greater amount of electricity per WTG. With these older 58 

facilities, repowering usually involves the entire removal of the old wind turbine 59 

equipment and the redevelopment of the site with modern wind turbines that have much 60 

greater generating capacity. This can result in significantly fewer wind turbines needed 61 

to produce an equivalent generating capacity, while also increasing energy output. 62 

  The ability to repower facilities while reusing the existing infrastructure of the 63 

towers, foundations, and energy collection system is highly beneficial because the 64 

energy and PTC benefits can be realized with a lower capital investment, as compared 65 

to the more comprehensive site redevelopment required for older facilities. 66 

Q.  Did the Company’s 2017 Integrated Resource Plan (“2017 IRP”) evaluate 67 

repowering all of the resources covered by the application? 68 

A. Yes, except for Goodnoe Hills. When the 2017 IRP was developed, the Company had 69 
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not assessed repowering Goodnoe Hills. Since that time, however, the Company has 70 

evaluated the facility and believes Goodnoe Hills can be economically repowered 71 

similar to the facilities evaluated in the 2017 IRP. 72 

Q.  Why did the Company exclude Foote Creek in Wyoming from the proposed wind 73 

repowering project at this time? 74 

A.  As noted in the 2017 IRP action plan item 1a, the Company is still evaluating the 75 

potential of repowering Foote Creek. Repowering this older facility would involve 76 

more comprehensive site redevelopment, as described above, which is different in 77 

scope than the repowering projects proposed here. If the Company determines that 78 

repowering Foote Creek is economic for customers, it will pursue the appropriate 79 

regulatory process for doing so. 80 

Q.  How many megawatts (“MW”) of installed wind capacity is the Company 81 

proposing to repower? 82 

A. The Company is proposing to repower 12 of its 13 wind facilities, representing        83 

999.1 MW of installed wind capacity. Broken down by state, this consists of eight 84 

facilities in Wyoming comprising 594 MW, one facility in Oregon of 100.5 MW, and 85 

three facilities in Washington comprising 304.6 MW. Detailed information about the 86 

wind facilities the Company proposes to repower is included in                        87 

Exhibit RMP___(TJH-2). 88 

BENEFITS OF REPOWERING INCLUDING REQUALIFICATION FOR 89 

PRODUCTION TAX CREDITS 90 

Q. What benefits will customers realize from wind repowering? 91 

A. Repowering the proposed wind facilities will requalify them for PTCs, and the benefits 92 
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will be fully passed on to the Company’s customers with the ratemaking treatment 93 

discussed by Company witness Mr. Jeffrey K. Larsen. Additionally, repowering will 94 

increase the amount of zero-fuel-cost energy produced from the repowered turbines 95 

which will range from 11 to 35 percent, depending on the facility.1 It will reduce 96 

ongoing operating costs as a result of replacing older WTG equipment subject to more 97 

failure and maintenance issues than newer equipment. Finally, repowering the wind 98 

facilities with new WTG equipment will extend the useful lives of the facilities by at 99 

least 10 years, creating substantial energy benefits for customers in the future when 100 

these wind facilities would otherwise have been retired from service. 101 

Q.  How are the repowered wind facilities able to requalify for PTCs? 102 

A. On December 18, 2015, Congress enacted changes to the federal Internal Revenue 103 

Code that extended the full value of the PTC for wind energy facilities that began 104 

construction in 2015 and 2016. The legislation also provided for a phase-out of the PTC 105 

over three years, reducing the PTC value by 20 percent for wind facilities beginning 106 

construction in 2017, 40 percent for wind facilities beginning construction in 2018, and 107 

60 percent for wind facilities beginning construction in 2019. The Internal Revenue 108 

Service (“IRS”) has issued guidance that establishes a “safe harbor” for taxpayers to 109 

demonstrate the year a facility will be deemed to “begin construction,” thereby setting 110 

the value of the PTC. If at least five percent of the total project costs are incurred in 111 

2016, then the facility qualifies under the IRS safe harbor for the full value of the PTC, 112 

provided the taxpayer can demonstrate “continuous efforts” to complete construction. 113 

                                                           
1 This range reflects increases under existing transmission interconnection agreements. The range is 15 percent 
to 38 percent if transmission interconnection agreements are modified to reflect the additional capacity available 
from the repowered turbines. 
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The IRS has issued additional guidance that establishes a safe harbor for satisfying this 114 

continuous-efforts standard. Under the continuous-efforts safe harbor, the wind 115 

facilities must be in service by the end of the fourth calendar year following the 116 

calendar year in which construction began. Thus, wind facilities that began construction 117 

in 2016 must be in service no later than December 31, 2020, to satisfy the continuous-118 

efforts safe-harbor provisions. If not installed by December 31, 2020, the projects must 119 

satisfy IRS requirements that continuous-efforts were expended to repower the 120 

facilities, which is a difficult standard to meet. 121 

Q. Does the Company’s repowering project qualify for the full value of the PTC 122 

under these rules? 123 

A. Yes. Consistent with IRS guidance, a facility owner can demonstrate that construction 124 

of a facility has begun in the year in which at least five percent of the applicable project 125 

costs are incurred. If wind turbine equipment is purchased and delivered in 2016, and 126 

the equipment comprises at least five percent of the applicable project costs, a PTC safe 127 

harbor is created for the wind facilities subsequently constructed. To meet this 128 

requirement, the Company executed safe-harbor equipment purchases with General 129 

Electric International, Inc. (“GE”) and Vestas American Wind Technology, Inc. in 130 

December 2016, and took delivery of equipment with a value sufficient to give the 131 

Company the ability to repower its entire wind fleet and qualify the repowered wind 132 

facilities for 100 percent of the PTC value. 133 

Q. What is the value of the PTC for wind facilities? 134 

A. For 2017, wind facilities that are qualified for the PTC receive 2.4 cents per kilowatt-135 

hour, or $24 per megawatt-hour. This PTC value is adjusted annually based upon an 136 
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inflation index, and the PTC is available for energy produced during the 10-year period 137 

after the wind facility begins commercial operation. 138 

Q.  What other requirements must repowered projects satisfy to qualify for the PTC? 139 

A. On May 5, 2016, the IRS issued Notice 2016-312 (“Notice”), which provides guidance 140 

on various aspects of qualifying for the PTC and whether new tax credits can be 141 

claimed when wind turbines are repowered or retrofitted. The Notice generally 142 

provides that the repowering costs must equal at least four times the fair market value 143 

of the equipment that the owner retains from the original facility for the repowered 144 

turbines to qualify for new PTCs. Thus, 80 percent of the fair market value of the 145 

repowered WTG must result from repowering project costs while the value of the 146 

retained components cannot exceed 20 percent of the fair market value of the new 147 

facility. This “80/20” test is applied on a turbine-by-turbine basis. Each wind turbine—148 

composed of a foundation, tower, and machine head (including nacelle, hub and 149 

rotor)—is considered a separate facility. 150 

Q.  Do all of the wind turbines the Company is proposing to repower meet this 80/20 151 

test? 152 

A. Yes. The repowering project has been scoped to ensure that the 80/20 test, which is 153 

applied at the time the turbine is repowered, will be met for each turbine repowered. 154 

Not all turbines at all wind facilities, however, will be repowered because the retained 155 

value of the towers and foundations at certain wind turbines does not allow them to 156 

meet the 80/20 test before the end of 2020, when the repowered wind facilities must be 157 

completed to obtain the full PTC value. 158 

                                                           
2 The IRS Notice 2016-31 is available at: https://www.irs.gov/irb/2016-23_IRB/ar07.html. 
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Q. Which wind facilities will not have all wind turbines repowered? 159 

A. Repowering at Glenrock I, Rolling Hills and Glenrock III, located near Glenrock, 160 

Wyoming, will not include all wind turbines. At this location, 32 of the 158 wind 161 

turbines will not be repowered because the facilities were developed at the Company’s 162 

reclaimed Glenrock coal mine. These 32 wind turbines were constructed atop mine 163 

tailings and required special pile foundations. These special foundations were more 164 

expensive to construct than the standard foundations found elsewhere on those facility 165 

sites and at other Company wind facility locations. Because the original construction 166 

cost of these foundations was higher than for standard foundations, the retained value 167 

of these foundations, which is based on net book value, is also higher than other 168 

foundations. For these 32 wind turbine locations, the higher retained value of the 169 

foundations means that repowering, while technically feasible, would not qualify those 170 

turbines for PTCs, which is necessary for the repowering to be economic. The 171 

Company plans to repower all of the turbines at the other wind facilities discussed 172 

above. 173 

Q.  How else has the Company scoped the repowering project to maximize the benefits 174 

of available PTCs? 175 

A. As shown in Exhibit RMP___(TJH-2), the majority of the wind facilities the Company 176 

proposes to repower, with the exception of Leaning Juniper, are still within 10 years of 177 

their original commercial online date. Thus, the PTCs from original construction are 178 

still accruing to the benefit of the Company’s customers. The existing PTCs for these 179 

wind facilities will expire 10 years after the facilities’ commercial online date. Between 180 

August 2017 and October 2020, the PTCs associated with approximately 2.64 terawatt-181 
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hours (“TWh”) of electricity generated at the Company’s wind facilities will expire. On 182 

an annual basis, in 2017 dollars, the expiration of these PTCs represents the loss of 183 

approximately $100 million per year in customer PTC benefits, as shown in Exhibit 184 

RMP___(TJH-2). 185 

  To maximize the benefits of the existing PTCs available from the wind 186 

facilities, the Company will generally delay repowering until the original PTCs have 187 

expired. The exception to this is Dunlap, where the PTCs expire in October 2020. To 188 

repower Dunlap by the end of 2020, as required to re-qualify for PTCs, repowering 189 

must begin before October 2020 so construction can be completed before the winter 190 

season. This results in a slight truncation of the existing, original 10-year PTC period 191 

for that facility. As with all of the wind facilities, however, once Dunlap is repowered, 192 

it will then re-start a 10-year period where its generation is eligible for the full value of 193 

PTCs.194 

INCREASED ENERGY BENEFITS FOLLOWING REPOWERING 195 

Q.  Once repowered, how do the energy benefits of the wind facilities increase? 196 

A. Repowering will involve the replacement of the existing machine heads including the 197 

nacelle, hub and rotor. The new nacelles have generators that, in most instances, have 198 

a greater nameplate generating capacity than the equipment that is removed. For 199 

example, the nameplate of each turbine at the Wyoming facilities will increase from 200 

1.5 MW to 1.6 MW, while at the Marengo facility, the generator nameplate rating will 201 

increase from 1.8 MW to 2.0 MW. Details regarding the proposed wind turbine 202 

upgrades, capital project costs, in-service dates, and resulting energy benefits are 203 

shown in Confidential Exhibit RMP___(TJH-3). 204 
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  In addition to the larger generators in the repowered turbines, the Company will 205 

also install larger blades. With the larger blades, the rotor-swept area of the wind 206 

turbines will increase between 28 to 56 percent, depending on the type of turbine. A 207 

larger rotor-swept area allows more of the wind energy flowing past the wind turbine 208 

to be captured and converted by the wind turbine into electricity. Because the size of 209 

the rotors will increase, the repowered turbines will also include more robust hubs, 210 

main shafts, bearings and couplings, and gearboxes suitable to handle the greater torque 211 

exerted by the larger rotors. 212 

Q.  Will the larger blades installed with repowering increase the potential for avian 213 

impacts at the Wyoming wind facilities? 214 

A.  Although the larger blades will increase the overall risk zone (rotor-swept area) of the 215 

repowered wind turbines, this does not necessarily correlate with an increased risk of 216 

avian impacts at existing turbine sites. The Company will continue to implement its 217 

current informed-curtailment protocols after repowering to minimize avian impacts. 218 

Informed curtailment involves the shutdown of wind turbines when species of interest 219 

are in the vicinity. The Company’s informed-curtailment protocols avoid avian impacts 220 

regardless of the swept area of the rotor. The Company performs monthly monitoring 221 

at all Wyoming wind facilities and reports all findings to both the Wyoming Game and 222 

Fish Department and the U.S. Fish and Wildlife Service. The Company will continue 223 

this monthly monitoring to determine if the new turbine blades cause additional impacts 224 

to avian species and will engage with the appropriate agency to discuss and, if prudent 225 

and practicable, implement additional avoidance, minimization, or mitigation 226 

measures. 227 
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Q. How did the Company determine the amount of additional generation that will be 228 

produced from the repowered wind turbines? 229 

A. The Company retained the engineering consulting firm of Black & Veatch, Inc. (“Black 230 

& Veatch”) to evaluate increased energy production expected at each of the wind 231 

facilities from repowering. To complete this assessment, Black & Veatch used site wind 232 

data, wind turbine location data, operational performance data, and other available site-233 

specific information for each facility to model this increased generation. The wind 234 

model also evaluated generation losses resulting from the wake losses at each turbine 235 

location. Wake losses are the reduction in generation at turbines downwind of other 236 

turbines due to reduced wind speed and increased turbulence in the airflow—or wake—237 

behind a turbine. 238 

Q. What are the major power production advantages of the new equipment? 239 

A. The larger rotor size and improvements in blade design of the new equipment generate 240 

more power at all ranges of wind speeds. Additionally, some of the new turbines begin 241 

producing power at a lower wind speed than the existing equipment; thus, the turbines 242 

can produce energy during lower wind conditions in which the current equipment may 243 

sit idle. Because the new turbines, at most facilities, will have an increased generator 244 

capacity, the turbines will also produce more energy when wind speeds are high and 245 

the turbines are at their maximum output. These power production advantages are 246 

illustrated in Exhibit RMP___(TJH-4). This exhibit compares the power curves of an 247 

existing wind turbine to those of a repowered wind turbine. 248 
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Q.  Why wasn’t this larger equipment installed when the wind facilities were initially 249 

constructed? 250 

A. Wind turbine technology has continued to advance since the facilities were first 251 

constructed between 2006 and 2010. The use of new composite materials has allowed 252 

blade lengths to increase without adding weight, allowing for the extraction of more 253 

energy from the available wind resources at the facility sites. In addition, more 254 

sophisticated sensor and control systems in the wind turbines, combined with improved 255 

blade pitch control systems, increase the ability of the wind turbine control systems to 256 

implement load mitigation strategies on the wind turbines to reduce the loading on the 257 

power train, towers and foundations. For new wind facilities, these technology 258 

improvements mean that longer blades and additional generating capacity is possible 259 

without a commensurate increase in cost to strengthen the turbine structural 260 

components (including the tower and foundation). For new wind facilities, this is one 261 

of the drivers towards reduced energy costs. For existing wind facilities, these new load 262 

mitigation technologies mean that the existing towers and foundations are suitable for 263 

the installation of larger equipment through repowering. 264 

Q. How much additional energy will the repowered wind facilities produce? 265 

A. As shown in Confidential Exhibit RMP___(TJH-3), across the wind fleet, the proposed 266 

repowered wind facilities are estimated to increase generation by 550,601 megawatt-267 

hours (“MWh”) per year if the facilities are operated within the limits of their existing 268 

large generator interconnection agreements—an increase of 19 percent. If the facilities 269 

are operated at their full generating capability following a modification to their 270 
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interconnection agreements, the additional generation increases to 597,671 MWh per 271 

year, or an increase of 21 percent. 272 

Q. Is the Company planning to use the additional generating capacity provided by 273 

the repowered wind turbines? 274 

A. Yes. The Company has submitted generation interconnection applications to request 275 

increased output from the repowered wind facilities and transmission service requests 276 

to transmit power so that the full generation capability of the repowered facilities can 277 

be delivered to customers. 278 

Q.  Is the repowering project economic even without the ability of the wind facilities 279 

to generate at their full repowered nameplate capacity? 280 

A. Yes, as Company witness Mr. Rick T. Link demonstrates in his testimony, the 281 

repowering projects are economic even if the facilities are operated within their existing 282 

transmission capacity limits. An adjustment to the large-generator interconnection 283 

agreements allows the facilities to be operated at full nameplate capability following 284 

repowering and simply improves the economics of the repowering project. 285 

Q.  With the rapid technological advances in the wind industry, will the Company be 286 

able to leverage any advancements for the repowering projects before the new 287 

equipment is installed? 288 

A. Yes. Turbine manufacturers continue to develop new technologies and offerings to 289 

improve efficiency and reliability and reduce the overall cost of wind energy—both for 290 

new and repowered facilities. To the extent the Company’s repowering projects can 291 

leverage these advancements, the Company will evaluate them and negotiate with the 292 

turbine suppliers to incorporate new product offerings to further enhance the benefits 293 
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of the repowering the facilities for customers. For example, GE is developing a 91-294 

meter rotor for repowering projects like the Company’s that is based upon the proven 295 

designs of its existing rotor offerings. This new rotor will be compatible with the safe-296 

harbor equipment the Company purchased in December 2016, and with the nacelles the 297 

Company is purchasing as follow-on equipment consistent with the contract with GE. 298 

This new rotor, if it can be applied to the Company’s repowering project, would further 299 

increase the amount of energy produced as a result of repowering, resulting in 300 

additional customer benefits. 301 

REDUCED ONGOING OPERATIONAL COSTS FOLLOWING REPOWERING 302 

Q. Aside from increased generation and the associated PTC benefits, what other 303 

benefits will be realized with the repowering project? 304 

A. The repowering project will lower the ongoing costs of operating the existing wind 305 

facilities. The Company’s turbine-supply contracts for repowering, consistent with 306 

wind industry standards for new equipment, will include a two-year warranty on the 307 

new equipment. This will reduce capital costs associated with replacing or refurbishing 308 

the equipment currently in service. Additionally, the new turbine equipment associated 309 

with repowering, will obviate, to a large extent, capital costs associated with major 310 

turbine component replacements and refurbishments (generators, gearboxes, blades, 311 

and small components). After the two-year warranty period for the new equipment 312 

expires, these costs are expected to be lower than the costs for the current equipment 313 

that has now been in service for up to 11 years. Further, capital costs will be reduced 314 

before repowering as the investment horizon for the existing wind turbines closes and 315 
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various capital replacements no longer make economic sense given the short remaining 316 

installed life of the turbines to be repowered. 317 

Q. Will the Company’s reduced capital investments during the transition to 318 

repowering cause a reduction in the generation from the facilities? 319 

A. Yes, before repowering is complete, some of the existing turbines may experience 320 

component failures that render them unable to provide economic service. It will be 321 

more economic for customers to idle these turbines than repair them given the short 322 

period before repowering. As a result, the Company estimates that generation from the 323 

wind facilities targeted for repowering will be reduced before repowering. These       324 

pre-repowering generation impacts are factored into the economic analysis. 325 

Q. Will the new equipment address any other operational cost issues? 326 

A. Yes. In addition to the reduced capital run rate of the new equipment in its early years 327 

after installation, repowering will avoid costs from replacing certain major turbine 328 

components that are experiencing high failure rates. One category of avoided costs 329 

relates to failures of certain models of gearboxes found in the Wyoming wind fleet and 330 

Leaning Juniper and Marengo. These gearboxes, which are original equipment from 331 

the manufacturer, are experiencing high failure rates compared to other models of 332 

gearboxes installed in WTGs at these facilities and elsewhere within the wind fleet. 333 

Consequently, the Company has experienced increased capital costs in recent years to 334 

address the gearbox failures, and these models are no longer being re-installed as long-335 

term replacement equipment after failure, given their poor historical performance. 336 

Q. Why are these gearbox failures significant? 337 

A. These gearbox failures generally cannot be repaired “up-tower.” The repair cannot be 338 
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completed within the nacelle without removing the damaged equipment by crane. 339 

These failures cost approximately $400,000 per occurrence, including equipment and 340 

labor costs to purchase and install a replacement gearbox and the costs of mobilizing a 341 

large crane to the site to remove and replace the equipment. These costs also do not 342 

account for the lost generation from the time the turbine is down until the repair is 343 

completed. 344 

Q. How many gearbox failures of this type are expected if there is no repowering? 345 

A. There are 230 of these gearbox models remaining in the wind fleet, and the Company 346 

anticipates that all of these remaining gearboxes will fail within the next 15 years. 347 

Q.  Will repowering completely address these gearboxes with shorter-than-348 

anticipated service lives? 349 

A. No. Ten of the 32 wind turbines that will not be repowered at Glenrock I, Glenrock III, 350 

and Rolling Hills have these gearbox models that will need to be replaced, which is 351 

factored into the economic analysis. Following repowering, these gearboxes—as well 352 

as potential failures of other gearbox models at the non-repowered units—can be 353 

replaced with those removed from the existing turbines as part of the repowering effort, 354 

reducing the repair costs of the remaining gearboxes. The cost savings of doing so, 355 

however, have not been factored into the Company’s economic analysis because the 356 

Company is still evaluating how best to realize value for customers from the removed 357 

equipment. 358 

Q. Are other significant capital costs avoided with repowering? 359 

A. Aside from the gearbox issues, repowering will also avoid ongoing capital expenditures 360 

related to blade costs at Goodnoe Hills. Blade expenditures at this facility represent 361 
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approximately 60 percent of the budgeted capital costs associated with blade failures 362 

and refurbishments across the Company’s wind fleet, even though Goodnoe Hills 363 

accounts for only seven percent of the turbines. Repowering is expected to bring blade 364 

costs for that facility in line with the Company’s expenditures at its other facilities, 365 

resulting in reduced capital costs to keep the wind fleet meeting its operational 366 

performance targets. 367 

Given these ongoing gearbox and blade failure costs, repowering is particularly 368 

attractive because repowering avoids significant forecast capital expenditures to 369 

maintain turbine production. This addresses the predicted turbine failure, replaces the 370 

turbine equipment with new equipment that extends the asset life, and provides the 371 

benefit of increased generation from the turbine, while requalifying the wind turbine 372 

for PTCs for another 10-year period. 373 

Q. Will the new repowering equipment have similar failure issues as the old 374 

gearboxes? 375 

A. No. The gearbox models in the fleet that are experiencing high failure rates will not be 376 

included in the equipment installed for repowering because the gearbox specifications 377 

for the new equipment differ from the existing equipment. Thus, the Company does not 378 

expect to see these same gearbox models and their attendant reliability concerns. 379 

Further, the equipment that will be installed has evolved from the product lines of the 380 

existing turbines, rather than arising from new product offerings. Thus, the turbine 381 

suppliers have presumably learned from past experience with these turbine models and 382 

made adjustments in their designs, specifications, and choice of subcomponent 383 

suppliers to enhance turbine reliability. Because of the warranty service requirements 384 
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in the turbine-supply contracts and because the turbine suppliers are often under long-385 

term service agreements for the turbines they supply, the turbine suppliers have an 386 

incentive to improve the reliability of their turbines. 387 

MAINTAINING TRANSMISSION SYSTEM RELIABILITY 388 

Q. With the high concentration of wind in eastern Wyoming, and the increased wind 389 

turbine capacity from the repowering project, what measures are being taken by 390 

the Company to assure continued transmission system reliability? 391 

A. In addition to adding new transmission infrastructure necessary to support the new 392 

wind resources that are the subject of the concurrently filed application for approval of 393 

the resource decision for transmission and new wind, the Company has identified the 394 

need to add two features to the wind turbine capabilities of the repowered facilities that 395 

will improve the reliability of the transmission system for eastern Wyoming. These 396 

reliability features will provide added support for system voltages during a wide range 397 

of operating conditions and increased system inertia to provide needed transmission 398 

system support during under-frequency system events.3 These two features are 399 

summarized below and will be installed on the repowered units of the GE wind fleet in 400 

Wyoming: 401 

•  The WindFREE™ Reactive Power feature has been developed by GE for wind 402 

turbines to provide smooth fast voltage regulation by delivering controlled 403 

reactive power through all operating conditions. By supervising individual wind 404 

turbines, the WindCONTROL™ system ensures that the reactive power 405 

performance of a wind power plant can meet—and often exceed—the 406 

                                                           
3 Under-frequency events occur when imbalances in system generation resources and load cause transmission 
system frequency to drop below 60 hertz, which can result in load shedding to restore system frequency. 
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performance of a conventional (non-wind) power plant. Even when wind 407 

turbines are not generating active power, GE’s wind turbine generators 408 

equipped with the WindFREE™ Reactive Power control feature can provide 409 

reactive power. The provision of continued voltage support and regulation 410 

provides grid benefits not possible with conventional generation, while 411 

mitigating adverse voltage impacts of wind turbines being off-line due to wind 412 

conditions. This feature can eliminate the need for grid reinforcements 413 

specifically designed for no-wind conditions, and may allow for more economic 414 

commitment of other generating resources that will enhance grid security by 415 

reducing the risk of voltage collapse. 416 

•  The WindINERTIA™ control has been developed by GE to provide an inertial 417 

response capability for wind turbines that is similar to that of conventional 418 

synchronous generators during under-frequency grid events. By utilizing the 419 

mechanical inertia of the rotor, GE has designed the WindINERTIA™ power 420 

pulse characteristics to provide a five percent to 10 percent increase in turbine 421 

power over operational wind speeds. The duration of the power pulse is up to 422 

several seconds and benefits the grid by allowing other non-wind power 423 

generation assets time to respond by increasing power production. 424 

Q.  Are these features part of the current Wyoming GE wind fleet? 425 

A. No, but with the additional capacity from repowering, and the increased amount of 426 

wind generation anticipated as part of the Company’s current CPCN application, the 427 

Company believes these features will provide important system support capabilities 428 

after the facilities are repowered. 429 
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Q. How will these features benefit customers? 430 

A. These features will improve transmission system reliability and will allow the 431 

Company greater flexibility in managing the transmission system in Wyoming. These 432 

features should defer the need to separately provide for transmission system voltage 433 

support through the construction of synchronous condensers or static VAr (volt-amp 434 

reactive) compensators. 435 

Q.  Have these reliability and deferred transmission system support costs been 436 

factored into the economic analysis of the repowering project? 437 

A. No, these customer benefits are not currently included in the economic analysis because 438 

transmission studies are needed to quantify these benefits as compared to other 439 

alternatives. The Company is currently undertaking these studies.440 

EXTENSION OF WIND FACILITY ASSET LIFE AFTER REPOWERING 441 

Q.  What is the current asset life of the wind facilities that will be repowered? 442 

A. All of the existing wind facilities are currently being depreciated assuming a 30-year 443 

asset life. The facilities the Company plans to repower are currently scheduled to be 444 

retired between 2036 and 2040. 445 

Q. Will repowering the wind facilities extend their useful operating lives beyond the 446 

currently planned retirement dates? 447 

A. Yes, repowering the wind facilities will extend their life an additional 30 years from 448 

the repowering date, extending their useful lives by at least 10 years. 449 

Q. How will repowering extend the useful life for an additional 30 years? 450 

A. The repowering projects are being designed by the turbine equipment suppliers to meet 451 

the same design requirements that apply to complete wind turbine generators used in 452 
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new wind facility construction. The wind turbine equipment suppliers are contractually 453 

required, as would be the case with a new wind facility, to have their wind turbine 454 

designs for the repowering projects certified by an independent third party to ensure 455 

that they meet or exceed applicable International Electrotechnical Commission design 456 

standards used in the wind turbine industry. These design standards are intended to 457 

ensure that the equipment is appropriate for the site conditions and will perform 458 

satisfactorily over the standard design life. 459 

Q.  What factors will be independently reviewed to assess and certify the design? 460 

A. The third-party design assessment evaluates the site-specific load assumptions based 461 

upon the climactic conditions at each facility and will assess the control and protection 462 

systems for the wind turbine and their ability to meet the site design conditions. It will 463 

also assess the electric components, the rotor blades, hub, machine components (i.e., 464 

drivetrain, main bearing and gearbox), and the suitability of the existing tower upon 465 

which the new wind turbine equipment will be installed. 466 

Q. Does the design certification also evaluate the ability of the existing foundations 467 

to handle the loads associated with the repowered turbines? 468 

A. No. The design certification will assess the design loads and the design assumptions 469 

regarding the ability of the new turbines and the existing towers to handle those loads. 470 

But as with new wind facility development, the facility owner must provide a 471 

foundation suitable to handle the loads imparted by the tower on the foundation. 472 

Q.  Has the Company reviewed the foundations to ensure they are capable of handling 473 

the new turbines? 474 

A. Yes. The Company retained Black & Veatch to evaluate the ability of the existing 475 
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foundations to handle the loads of the repowered turbines. For the Wyoming facilities 476 

and Marengo I and Marengo II, which have been fully designed, Black & Veatch’s 477 

evaluation indicates that the existing foundations are suitable for the repowered 478 

turbines. For Leaning Juniper and Goodnoe Hills, foundation load evaluations have not 479 

yet been completed because those facilities are still under design review, which is 480 

expected to be completed by this fall. The suitability of the foundations will be 481 

confirmed when the design process is completed for those facilities and before 482 

executing contracts. Because of the load-mitigation controls now available with newer 483 

equipment, the future foundation loads at some of the facilities, even with the larger 484 

equipment, are less than the original design loads the foundations were engineered to 485 

withstand. 486 

Q.  Has the Company evaluated the foundations to determine if they are suitable for 487 

an additional 30-year service life following repowering? 488 

A.  Yes, for the foundations in which fatigue loading is a controlling design variable, and 489 

for which foundation load specifications are now available, the Company’s consultant 490 

assessed the ability of the foundations to handle the estimated fatigue loading 491 

anticipated from an additional 30-year life following repowering and determined the 492 

foundations are able to accommodate the additional loading. 493 

PROJECT CONTRACT STATUS AND CONSTRUCTION SCHEDULE 494 

Q. What is the status of contracting related to the proposed repowering projects? 495 

A. For the facilities that will be repowered with GE equipment, the Company is 496 

negotiating a turn-key master retrofit contract with GE to perform the repowering at a 497 

fixed price per turbine. This fixed-price contract will provide the Company the ability 498 
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to execute retrofit work orders for the facilities to be repowered and will significantly 499 

mitigate cost uncertainty related to the facilities. For the facilities that will be 500 

repowered with Vestas equipment, the Company executed a master turbine-supply 501 

agreement on December 28, 2016, that facilitates future equipment supply in support 502 

of repowering, and will negotiate an installation contract with Vestas or with other 503 

qualified wind energy contractors. 504 

Q.  When must the Company execute contracts with the equipment suppliers to 505 

proceed with the repowering projects? 506 

A. Under the terms of the master retrofit contract being negotiated with GE, for 507 

repowering projects to be completed before March 31, 2020, the Company must notify 508 

GE of its intent to execute a retrofit work order eight months before the date requested 509 

by the Company for commissioning of the first retrofitted unit for any facility. For 510 

repowering projects to be completed on or after March 31, 2020, the Company must 511 

notify GE of its intent to execute a retrofit work order 12 months before the date 512 

requested by the Company for completion of commissioning of the first retrofitted unit 513 

for that project. Similarly, the Company will need to execute a contract with Vestas 12 514 

months before equipment deliveries begin for a particular repowering project. The 515 

Company’s construction schedule has been developed to optimize the PTC benefits of 516 

the facilities and ensure that the facilities can be constructed during the low-wind 517 

season—between March and November. To meet the equipment supply lead times 518 

requires contract execution beginning in early April 2018. Allowing time to finalize 519 

and execute the repowering contracts, the Company must be in a position by March 520 
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2018 to proceed with these facilities. A detailed project schedule for the repowering 521 

projects is attached as Exhibit RMP___(TJH-5). 522 

Q. Why is there such a long lead time between the execution of retrofit contracts and 523 

the time that turbines can actually be repowered or delivered to the site to support 524 

the repowering projects? 525 

A. Like all equipment suppliers in the wind industry, both GE and Vestas are currently 526 

responding to unprecedented demand to supply equipment for wind facilities that are 527 

slated to be installed before December 31, 2020, to qualify the facilities for the full 528 

value of the PTC. Because this equipment is manufactured to order, long lead times are 529 

required to ensure manufacturing capacity is available and to meet specific project 530 

delivery requirements. In some cases, additional manufacturing capacity may need to 531 

be sourced or constructed to meet the equipment supply demands. 532 

Q. Aside from manufacturing lead times, are there other drivers for the lead times 533 

associated with constructing these facilities? 534 

A. Yes, in addition to the manufacturing constraints, lead times are necessary to ensure 535 

that construction contractors and work crews and cranes are available to install the 536 

repowering equipment. Because of the large-scale efforts involved in repowering the 537 

facilities, these resources must be secured well in advance of project construction to 538 

ensure project schedules are met. Also, both skilled labor resources and construction 539 

cranes are likely to be in short supply given the amount of activity involved in new 540 

wind facility construction and wind repowering projects across the country that must 541 

achieve commercial operation by December 31, 2020, to meet the safe-harbor rules 542 

summarized above in my testimony to qualify for the full value of the PTC. Thus, 543 
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securing these necessary resources well before beginning these time-sensitive projects 544 

mitigates both cost and schedule risk for these beneficial projects. 545 

Q.  How has the Company designed the repowering projects to work within these 546 

constraints? 547 

A. As discussed above, the 2019 construction schedule for most of the facilities, other than 548 

Dunlap, optimizes the existing PTC benefits of the facilities and also allows for their 549 

construction, generally, more than a year in advance of the December 31, 2020 deadline 550 

to achieve commercial operation. 551 

Q.  What permitting requirements apply to repowering projects and what steps has 552 

the Company taken to acquire any needed regulatory approvals for the 553 

repowering projects? 554 

A.  Because repowering does not increase the footprints of the existing wind facilities, and 555 

since the facilities are operating under current local, state and federal permits and 556 

authorizations, the permitting requirements for repowering are minimal. Because the 557 

facility footprints are not altered and since repowering is unlikely to disturb additional 558 

acreage not already covered by existing permits, additional standard construction 559 

permits, such as storm-water permits and fugitive dust permits, are likely not required. 560 

Throughout the repowering process the Company will ensure that the requirements of 561 

the existing permits and authorizations are met, and will provide needed information to 562 

permitting authorities to amend or modify the existing permits for the facilities to 563 

reflect the change in turbine equipment, if needed. This involves assessing whether 564 

amendments to the existing Wyoming Industrial Siting Division (“ISD”) permits are 565 

required to reflect the new wind turbine equipment installed in Wyoming, as well as 566 
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similar processes to amend existing county authorizations in other states, as well as 567 

modifications to Federal Aviation Administration authorizations to reflect the increased 568 

height of the turbine blades. 569 

  The Company has engaged with the Wyoming ISD to determine requirements 570 

for performing the repowering activities and based on those discussions, no additional 571 

permitting or permit amendments are anticipated, as the repowering efforts can be 572 

performed as operations and maintenance activities under the existing permits. 573 

Additionally, the Company has spoken with county authorities to determine local 574 

permitting requirements. Based on those discussions, the Company has identified the 575 

need for new building permits and/or amendments to existing county authorizations in 576 

several counties. The Company will obtain these permits/amendments before 577 

beginning the repowering project. The Company will continue to work with the 578 

appropriate regulatory and permitting authorities to provide information necessary to 579 

obtain any needed permits or to process any amendments or modifications to the 580 

existing facility permits. 581 

DISPOSITION OF REMOVED EQUIPMENT 582 

Q.  What is the Company planning to do with the existing equipment that will be 583 

removed? 584 

A. The Company has not yet determined how it will dispose of this equipment, but will 585 

explore various options to realize the greatest customer benefit from the equipment. 586 

Because the Company will be replacing the entire machine head (nacelle, hub, and 587 

rotor) of the repowered turbines, the removed equipment has the potential to be reused 588 

and redeployed to another site location. This may make the equipment valuable for 589 
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redeployment elsewhere in the country, or perhaps elsewhere in North America. 590 

The Company understands that a significant number of turbines of all makes 591 

and models will be repowered before 2020. This creates potential value for the removed 592 

equipment as spare parts for similar type turbines that will remain in service. This also 593 

makes it difficult, however, to use current market pricing for used turbines as a proxy 594 

for the potential salvage value of the equipment given the large number of repowered 595 

turbines and associated spare parts that will become available in the next several years. 596 

Because not all the Company’s GE turbines will be repowered, some of the equipment 597 

can potentially be used as spare parts to service the non-repowered turbines. 598 

Q.  Given the uncertainty of the market for the removed equipment either for 599 

redeployment or as spare parts, what was assumed in the economic analysis for 600 

the salvage value of the equipment? 601 

A. The Company did not assume any salvage value for the removed equipment in its 602 

economic analysis, which is a conservative assumption given the potential for the 603 

equipment to be reused, repurposed as spare parts, or merely salvaged for scrap metal 604 

value. To the extent the Company determines any salvage value by reusing the 605 

equipment, or by selling or auctioning it to third parties, the Company will pass through 606 

any and all additional financial benefits to its customers. 607 

SUMMARY AND CONCLUSION 608 

Q. Please summarize your testimony. 609 

A. The wind repowering project presents the opportunity to leverage prior investments in 610 

the wind fleet and enhance its future value for customers. By executing wind turbine 611 

equipment purchases in late 2016, the Company was able to secure the opportunity to 612 
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repower and renew the wind fleet and deliver the maximum value of these facilities to 613 

customers by qualifying for the full value of the PTC. Repowering now provides a 614 

unique opportunity to return the Company’s wind turbines to like-new condition while 615 

enhancing their performance and avoiding expenditures that maintain but do not 616 

enhance the value of the wind fleet. 617 

  By incorporating recent technical advances that allow for longer blades to be 618 

installed on the existing towers and foundations, repowering will result in significantly 619 

more low-cost energy for customers—550 TWh annually, or an increase of 19 percent. 620 

With increases to the allowable transmission capacity of the facilities, these generation 621 

benefits will be 598 TWh, or an increase of 21 percent. If new equipment now being 622 

developed by GE for repowering projects can be successfully applied to these facilities, 623 

generation will be further increased with resulting benefits to customers. Further, 624 

repowering with new equipment will extend the asset lives of the wind facilities by at 625 

least 10 years—allowing the wind facilities to continue serving customers well into the 626 

future. 627 

  Finally, these benefits from repowering can be delivered to customers while 628 

reducing rather than increasing costs to customers, as further described by Company 629 

witness Mr. Link. 630 

Q. What is your recommendation to the Commission? 631 

A. I recommend the Commission enter a finding that the decision to repower certain wind 632 

facilities is prudent and in the public interest and approve the Application as filed, 633 

including the request for continued cost recovery of the wind equipment that will be 634 
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replaced and the proposed rate-making treatment for the new costs and benefits of the 635 

wind repowering project. 636 

Q. Does this conclude your direct testimony? 637 

A. Yes. 638 

 


