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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 1800, 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. Prior to 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 a certificate of public 19 

convenience and necessity (“CPCN”) to repower the Foote Creek I wind project, my 20 

testimony describes in detail the Company’s proposal to replace the existing turbines 21 

at the site and upgrade, or “repower,” the Foote Creek I wind project. For example, the 22 

modernized wind turbines that will replace the existing ones will produce more energy 23 
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while reducing operating costs and requalifying the facility for federal production tax 1 

credits (“PTCs”) that will offset a substantial portion of repowering costs. Specifically, 2 

my testimony addresses: 3 

•  the scope of the project; 4 

•  the benefits of repowering resulting from the qualification for PTCs; 5 

•  the increased energy benefits following repowering; 6 

•  operational control and system transmission benefits associated with 7 

repowering the project; and 8 

•  the permitting and contracting status of the project. 9 

OVERVIEW OF WIND REPOWERING AND PROJECT SCOPE 10 

Q. Please briefly describe the concept of repowering the Foote Creek I facility. 11 

A. Repowering means the upgrade of an existing, operating wind facility with new wind-12 

turbine-generator (“WTG”) equipment that can increase a facility’s generating capacity 13 

and the amount of electrical generation produced from the facility. The Company 14 

proposes to repower its Foote Creek I facility by removing the 68 existing 600-kilowatt 15 

WTGs that were originally installed between 1998 and 1999 and replacing them with 16 

approximately 12 new modern WTGs of much higher output capacity that will be 17 

supported on new WTG foundations, along with new energy collector circuits, 18 

switchgear and controls (“Foote Creek I Project”). The overall road design will remain 19 

similar to the existing layout. 20 

Q.  Please explain how repowering at Foote Creek I differs from repowering of the 21 

Company’s wind fleet, which was approved in Docket No. 20000-519-EA-17.  22 

A. The Company’s remaining wind facilities that are currently being upgraded began 23 
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commercial operations between 2006 and 2010. These comparatively more modern 1 

facilities can be economically repowered, or upgraded, while retaining the existing 2 

towers, foundations, and energy collection systems. The existing foundations and 3 

towers, although more than 10 years old in some instances, are adequately designed to 4 

accommodate larger, more modern WTG equipment and have a sufficient remaining 5 

useful life to economically justify the associated investment. 6 

  In contrast, the Foote Creek I facility is nearly 20 years old, having reached 7 

commercial operation in April 1999, and the towers and foundations supporting the 8 

nacelles and rotors at the facility do not have the height or design strength to 9 

accommodate the installation of modern, larger nacelles and rotors capable of 10 

generating a much greater amount of electricity per WTG. Thus, upgrading the Foote 11 

Creek I facility will require replacing the old wind turbine equipment with new wind 12 

turbines, foundations and energy collection circuits. This will result in significantly 13 

fewer wind turbines needed to produce an equivalent generating capacity, while also 14 

increasing energy output from the facility by approximately  percent. The number of 15 

turbines at the facility, currently numbering 68 turbines, will be reduced to 16 

approximately 12 turbines.  17 

BENEFITS OF REPOWERING INCLUDING REQUALIFICATION FOR 18 

PRODUCTION TAX CREDITS 19 

Q. What benefits will customers realize from the Foote Creek I Project? 20 

A. The Foote Creek I Project will increase the available zero-fuel-cost energy from the 21 

facility while reducing operations and maintenance costs. Repowering will requalify 22 

the facility for PTCs, which will be passed on to the Company’s customers. It will also 23 
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reduce ongoing operating costs by replacing the older WTG equipment, subject to more 1 

failure and maintenance issues, with new equipment. Finally, repowering will extend 2 

the useful life of the facility by 21 years, creating substantial energy and capacity 3 

benefits for customers in the future when this wind facility would otherwise have been 4 

retired from service. 5 

Q.  How will the Foote Creek I Project requalify for PTCs? 6 

A. On December 18, 2015, Congress enacted changes to the federal Internal Revenue 7 

Code that extended the full value of the PTCs for wind energy facilities that begin 8 

construction in 2015 and 2016. The legislation also provides for a phase-out of the 9 

PTCs over three years, reducing the PTC value by 20 percent for wind facilities 10 

beginning construction in 2017, 40 percent for wind facilities beginning construction 11 

in 2018, and 60 percent for wind facilities beginning construction in 2019. Internal 12 

Revenue Service (“IRS”) guidance on this subject establishes a “safe harbor” for 13 

taxpayers to use to demonstrate the year they will “begin construction” at the qualifying 14 

facility, thereby setting the value of the PTC. If at least five percent of the total project 15 

costs are incurred in 2016, then the facility qualifies under the IRS safe harbor for the 16 

full value of the PTC, provided the taxpayer can demonstrate “continuous-efforts” to 17 

complete construction.  18 

The IRS issued additional guidance that establishes a safe harbor for satisfying 19 

this “continuous-efforts” standard. Under the continuous-efforts safe harbor, the wind 20 

facilities must be in service by the end of the fourth calendar year following the 21 

calendar year in which construction began. Wind facilities that began construction in 22 

2016 must be in service no later than December 31, 2020, to satisfy the continuous-23 
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efforts safe-harbor provisions. If not installed by December 31, 2020, the facilities must 1 

satisfy IRS requirements that continuous efforts were expended to repower the 2 

facilities, which is a difficult standard to meet. 3 

Q. Does the Foote Creek I Project qualify for the full value of the PTC under these 4 

rules? 5 

A. Yes. Consistent with IRS guidance, a facility owner can demonstrate that construction 6 

of a facility has begun in the year in which at least five percent of the applicable project 7 

costs are incurred. If wind turbine equipment is purchased and delivered in 2016, and 8 

the equipment comprises at least five percent of the applicable project costs, a PTC safe 9 

harbor is created for the wind facilities subsequently constructed. To meet this 10 

requirement, the Company will use safe-harbor equipment purchased 11 

 in December 2016 in support of the 12 

broader PacifiCorp wind repowering program. The Company has sufficient un-13 

allocated safe harbor equipment to qualify the Foote Creek I facility for the full value 14 

of PTCs and does not need to reduce the safe-harbor equipment applied to the 15 

Company’s other wind repowering projects. Thus, the Company’s 2016 safe harbor 16 

equipment purchases will comprise well over five percent of total applicable project 17 

costs for all of the Company’s repowering projects including the Foote Creek I Project.  18 

Q. What is the value of the PTC for wind facilities? 19 

A. For 2018, wind facilities that are qualified for the PTC received 2.4 cents per kilowatt-20 

hour, or $24 per megawatt-hour. This PTC value is adjusted annually based upon an 21 

inflation index, and the PTC is available for energy produced during the 10-year period 22 

after the wind facility begins commercial operation. 23 
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Q.  Are there other requirements that the Foote Creek I Project must satisfy to qualify 1 

for the PTC? 2 

A. No. Unlike the Company’s ongoing repowering effort for its remaining wind fleet, 3 

repowering at Foote Creek I will not incorporate retained components from the existing 4 

wind turbines at the site. Therefore, the IRS “80/20” test that requires no more than 5 

20 percent of the fair market value of a repowered turbine to be composed of retained 6 

components is not applicable to the Foote Creek I Project. If such a test were applied, 7 

100 percent of the wind turbine generator equipment would be new and there would be 8 

no value from retained components.  9 

INCREASED ENERGY BENEFITS FOLLOWING REPOWERING 10 

Q.  How will the energy benefits of the Foote Creek I Project for customers increase? 11 

A. Currently, the Company owns 78.79 percent of the Foote Creek I facility, with the 12 

Eugene Water & Electric Board (“EWEB”) owning the remaining 21.21 percent. The 13 

Bonneville Power Administration (“BPA”) has a power purchase agreement for the 14 

purchase of 37 percent of the total output from the facility (“BPA PPA”). Under these 15 

existing commercial arrangements, the Company’s customers receive approximately 16 

47 percent of the generation output from the Foote Creek I facility.  17 

To facilitate repowering, the Company will acquire EWEB’s ownership interest 18 

in the facility and cancel the BPA PPA. This will allow the entire output of the Foote 19 

Creek I Project to benefit the Company’s customers and, with the increased generation 20 

from the more efficient turbines, will increase the amount of zero-fuel-cost energy that 21 

the existing Foote Creek I facility provides to our customers by approximately 22 

 percent. 23 
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Q. What are the major power production advantages of the new turbines? 1 

A. The new turbines are much larger than the existing turbines installed at the Foote Creek 2 

I facility. The existing turbines have a 0.6 megawatt (“MW”) generating capacity, a 3 

rotor diameter of 42 meters, and an installed towers hub height of 40 meters. In contrast, 4 

the new turbines have generating capacities of  MW and up to  rotor 5 

diameters of  meters and  meters, and hub heights of  meters and  meters. 6 

These modern wind turbines are able to capture a much greater amount of wind energy 7 

per turbine than the existing wind turbines due to the increased rotor diameters that are 8 

now possible with improved blade designs and materials. Modern controls systems also 9 

make this possible by mitigating the loads on the blades and other wind turbine 10 

components (i.e. gearboxes, generators, towers), which has allowed wind turbine size 11 

and efficiency to increase since the Foote Creek I facility was constructed. Although 12 

the number of wind turbines at the facility will decrease from 68 to approximately 12 13 

– a reduction of more than 80 percent, the new turbines will have a slightly higher 14 

generating capacity as compared to the existing turbines. The increase in rotor diameter 15 

and higher nameplate capacity allows for more wind energy to be captured and turned 16 

into useful electrical energy to serve customers.  17 

Q. Will repowering increase the overall generating capacity of the Foote Creek I 18 

Project? 19 

A. Not significantly. The Foote Creek I facility has an existing large generator 20 

interconnection agreement that allows for 41.4 MW of generation capacity to be 21 

connected to the transmission system. The repowered facility will use new wind turbine 22 
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equipment that has been sized to match this existing interconnection limit and will have 1 

a nameplate capacity of up to  MW.  2 

Q. How did the Company determine the additional generation to be produced from 3 

the repowered wind turbines? 4 

A. The Company retained the engineering consulting firm Black & Veatch, Inc. (“Black 5 

& Veatch”) to evaluate increased energy production expected from repowering. To 6 

complete this assessment, Black & Veatch used site wind data, wind turbine location 7 

data, operational performance data, and other available site-specific information to 8 

model the generation from a repowered facility. The wind model also evaluated 9 

generation losses resulting from the wake losses at each turbine location. Wake losses 10 

are the reduction in generation at turbines downwind of other turbines due to reduced 11 

wind speed and increased turbulence in the airflow—or wake—behind a turbine. The 12 

estimated energy production of the facility is expected to be  MWh after 13 

repowering, an increase of approximately  percent from what the facility is currently 14 

able to produce.  15 

Q. Will the larger blades and resulting increase in rotor-swept area increase the 16 

potential for avian impacts at Foote Creek I? 17 

A. The monthly monitoring conducted at the Foote Creek I facility over the last several 18 

years shows no significant avian impacts. Although the larger blades and greater rotor-19 

swept area will increase the overall risk zone of the repowered wind turbines, this does 20 

not necessarily correlate with an increased risk of avian impacts. The significant 21 

reduction in the number of turbines required with site repowering also means that less 22 

of the overall project site area will be covered by wind turbines. This will allow the 23 
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Company to adjust the layout of the wind turbines at the project site to avoid areas of 1 

higher avian use such as the edges of Foote Creek Rim. This is apparent in Application 2 

Exhibit RMP-3, where the proposed turbine locations are closer to the center of the rim 3 

and all proposed turbine locations are farther away from the edges of Foote Creek Rim.  4 

The Company performs monthly monitoring at all Wyoming wind facilities and 5 

reports all findings to both the Wyoming Game and Fish Department and the U.S. Fish 6 

and Wildlife Service. Once repowering concludes, the Company will continue this 7 

monthly monitoring to determine if the new turbines cause additional impacts to avian 8 

species and will engage with the appropriate agency to discuss and, if prudent and 9 

practicable, implement additional avoidance, minimization, or mitigation measures. In 10 

addition, the Company is coordinating with both the Wyoming Game and Fish 11 

Department and the U.S. Fish and Wildlife Service on its repowering efforts, including 12 

the development of an Eagle Conservation Plan and Bird and Bat Conservation 13 

Strategy for the new turbines. 14 

OPERATIONAL BENEFITS FROM REPOWERING 15 

Q. Aside from increased generation and the associated PTC benefits, please discuss 16 

other operational benefits that will be realized with the repowering project.  17 

A. The Foote Creek I Project will lower the ongoing costs of operating the facility due to 18 

significantly fewer wind turbines located at the project site. The costs of keeping 19 

68 wind turbines with low nameplate capacity serviced and operating will be replaced 20 

by the costs of operating and maintaining approximately 12 modern turbines. This 21 

results in an overall net reduction in operations and maintenance costs, which is partly 22 

offset by increased wind lease payments from increased energy production.  23 
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Q. What other operational benefits will be provided by the new turbine equipment? 1 

A. The currently installed and existing Mitsubishi MWT-600 wind turbines at Foote Creek 2 

I do not meet current standards for wind turbines that newly interconnect to the 3 

transmission system. While these standards are not applicable to the existing facility 4 

due to its age, the new turbines and repowered facility will have enhanced capabilities 5 

as compared to the existing plant.  6 

The design and technological limitations of the existing wind turbines at the 7 

facility, which were state-of-the-art when installed nearly 20 years ago, makes it 8 

impossible for the Company to control the voltage output from the facility, and the 9 

turbines do not provide any reactive power. Current requirements, as contained in 10 

Federal Energy Regulatory Commission (“FERC”) Order No. 8271, require newly 11 

interconnected wind generation facilities to deliver 0.95 leading to 0.95 lagging power 12 

factor – a measure of the ability of the generator to provide reactive power support.  13 

In addition, the Company cannot control frequency from the existing Foote 14 

Creek I facility. The recent FERC Order No. 8422 requires newly interconnected plants 15 

to provide a primary frequency response with five percent droop control and a plus or 16 

minus 0.036 Hz dead band frequency deviation. The new turbines meet this frequency 17 

standard, as well as the reactive power support standards, which will enhance 18 

transmission system reliability in Wyoming. 19 

                                                           
1 Federal Energy Regulatory Commission, Docket No. RM16-1-000, Order No. 827. Reactive Power 
Requirements for Non-Synchronous Generation. Issued June 16, 2016. 155 FERC ¶ 61,277. 
2 Federal Energy Regulatory Commission, Docket No. RM16-6-00, Order No. 842. Essential Reliability Services 
and the Evolving Bulk-Power System—Primary Frequency Response. Issued February 15, 2018. 162 FERC ¶ 
61,128. 
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Finally, the Company is currently unable to control the power output of the 1 

existing Foote Creek I turbines remotely and reducing generation requires local 2 

operations staff to manually adjust control set points that shut off individual turbines. 3 

It is not possible to make finite adjustments to generation output by feathering blades 4 

and making slight adjustments to increase or decrease generation. Thus, the Company 5 

has limited ability to operate the plant most efficiently to balance loads and resources, 6 

enhance grid reliability, operate the facility on automatic generator control (“AGC”) or 7 

operate the facility to respond to energy imbalance market signals. The new control 8 

system that will be installed with the new turbines will provide all of these capabilities 9 

and allow the Company to control the facility as it does the remainder of its wind fleet. 10 

This further provides opportunities to realize economic benefits and allows for greater 11 

flexibility in managing the transmission system in Wyoming. 12 

EXTENSION OF WIND FACILITY ASSET LIFE AFTER REPOWERING 13 

Q.  What is the current asset life of the Foote Creek I wind facility? 14 

A. All of the existing wind facilities are currently being depreciated assuming a 30-year 15 

asset life. With its April 1999 commercial online date, the Foote Creek I facility would 16 

remain in service until April 2029.  17 

Q. Will repowering extend the useful operating life of the facility beyond its currently 18 

planned retirement date? 19 

A. Yes. Repowering the Foote Creek I facility would extend its remaining useful life by 20 

21 years. 21 
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PROJECT PERMITTING, CONTRACT STATUS, CONSTRUCTION SCHEDULE 1 

AND DISPOSITION OF EQUIPMENT AT THE FOOTE CREEK I FACILITY  2 

Q. What is the status of necessary permitting to begin construction? 3 

A. The Company has the necessary Federal Aviation Administration no-hazard 4 

determinations to install the larger new turbines at the site. The Company applied for a 5 

Conditional Use Permit (“CUP”) from Carbon County and the permit process is 6 

ongoing. Once the Carbon County CUP is issued, the Company will apply for building 7 

permits. The Company also submitted a Right-of-Way amendment application to the 8 

Bureau of Land Management (“BLM”) for the portion of the Foote Creek I Project that 9 

is located on BLM land. The Company expects approvals for these permits within the 10 

next several months.  11 

Q. Are there other applicable permitting requirements? 12 

A. Yes. The Foote Creek I Project will involve construction and modifications to some 13 

road features to make room for the installation of the larger turbines that will require 14 

building permits from Carbon County. The Company may also need to obtain other 15 

standard construction permits such as storm-water permits and fugitive dust permits. 16 

The Company will obtain these before construction and will continue to work with the 17 

appropriate regulatory and permitting authorities to obtain any other necessary permits 18 

or to process any amendments or modifications to the existing facility permits. 19 

Q. What is the contracting status to begin construction? 20 

A. The Company received proposals from qualified wind energy construction contractors 21 

to perform the repowering construction work and is currently evaluating those 22 

proposals. The Company evaluated turbine suppliers and  23 
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 1 

.  2 

Q.  What is the deadline to execute these contracts? 3 

A. Under the terms of the turbine supply contract being negotiated, the Company will need 4 

to notify the turbine supplier that it will proceed with a turbine order for the Foote 5 

Creek I Project in early May 2019. This will allow  enough lead time to 6 

manufacture the equipment for delivery in spring 2020 to support construction efforts. 7 

This will also allow the Company, under its existing turbine supply contracts, to use 8 

safe harbor turbines at Foote Creek I rather than incorporating that equipment into its 9 

other repowering projects that are also using similar turbines. 10 

Q. Are there other schedule constraints in the near term the Company is facing? 11 

A.  Yes. The Company must also complete contracting with a balance of plant contractor 12 

to ensure that construction resources are available in 2020 to finish repowering on time. 13 

This will require the Company to issue a notice to proceed to the selected construction 14 

contracted in May 2019. In addition, the Company must execute contractual 15 

arrangements with EWEB and BPA to acquire EWEB’s ownership interest in the 16 

project and cancel the BPA PPA. A delay in executing these agreements could diminish 17 

the value of securing contractual arrangements for these entities which could increase 18 

the cost of repowering to the Company’s customers.  19 

Q.  What will the Company do with the replaced equipment? 20 

A. The Company determined that there is limited salvage value available from the existing 21 

equipment due to its age and given the limited number of projects in the United States 22 

that still use equipment of this type. Thus, any salvage value will help offset the costs 23 
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of removing the existing equipment from the site. The Company expects that this scope 1 

of work will be executed by the balance of plant construction contractor that will be 2 

tasked with preparing the site to receive the new turbines.  3 

SUMMARY AND CONCLUSION 4 

Q. Please summarize your testimony. 5 

A. The Foote Creek I Project presents the opportunity to leverage expiring federal PTC 6 

benefits to renew the oldest wind plant in the Company’s wind fleet in a cost-effective 7 

manner for customers. The wind turbine equipment purchases the Company made in 8 

late 2016 facilitated the opportunity to repower and renew the Foote Creek I facility 9 

and deliver maximum value for customers from installing modern wind turbine 10 

equipment. This new equipment will provide enhanced capabilities from the Foote 11 

Creek I facility to meet customer energy demands and enhance the reliability of the 12 

Wyoming transmission system. By qualifying for the full value of the PTC, repowering 13 

now provides a unique opportunity to return the oldest of the Company’s wind plants, 14 

located in one of the most favorable wind energy sites in Wyoming, to like-new 15 

condition so that it can continue to serve customers well into the future. The Foote 16 

Creek I Project will provide increased energy benefits from the project site of 17 

approximately  percent, while also increasing the amount of energy serving the 18 

Company’s customers by  percent. In addition, the modern wind turbines employed 19 

at the Foote Creek I Project will provide benefits to the Wyoming transmission system 20 

that are not possible with the existing equipment at the site and will allow the Company 21 

to better control the output from the facility to balance loads and resources. These 22 
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benefits can be achieved while also reducing costs to customers if the Commission 1 

issues an order granting the CPCN in an expedited manner.  2 

Q. What is your recommendation to the Commission? 3 

A. I recommend the Commission issue an order granting a CPCN to authorize the Foote 4 

Creek I Project as being necessary and in the public interest given the substantial 5 

benefits that it will provide to our customers while also enhancing the Company’s 6 

ability to manage the Wyoming transmission system.  7 

Q. Does this conclude your direct testimony? 8 

A. Yes. 9 
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