% PACIFIC POWER e e

A DIVISION OF PACIFICORP

September 15, 2021

VIA ELECTRONIC FILING
AND OVERNIGHT DELIVERY

Public Utility Commission of Oregon
Attn:  Filing Center

201 High Street SE, Suite 100
Salem, OR 97301-3398

RE: LC 77-PacifiCorp’s 2021 Integrated Resource Plan—Errata Filing

On September 1, 2021, PacifiCorp d/b/a Pacific Power (PacifiCorp or Company) filed its 2021
Integrated Resource Plan (2021 IRP) in the above-referenced docket. After submission, the
company identified clarifying changes in the 2021 IRP. The changes are summarized in the table
below. Enclosed as an errata to the 2021 IRP is an updated original for Volume I, Chapters 1-10
and Volume II. The changes identified do not affect the analysis or outcomes of the 2021 IRP.

The Company is also submitting electronic files that will provide supporting information for the
analyses included in the 2021 IRP; these electronic files will be provided on USB drives. The
devices contain both nonconfidential and confidential work papers. Confidential information is
provided in accordance with the protective order in this docket, Order No. 21-271.
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PacifiCorp 2021 IRP Volumes I and II Errata, Corrections, and Updates

Reference Update Page
Corrected formatting and pagination for Table of .
Table of Contents Contents, added Index of Tables and Index of Figures 1xxd
Chapter 1 Added footnote to clarify RFP final short list resources 8
Corrected page numbering, corrected heading for tables
Chapter 6 6.11 and 6.12 155-157
Chapter 7 Corre'cted page numberlng, updated tables 7.3-7.5 and 191-196
associated discussion
Chapter 8 Updated figures 8.6-8.17 and associated discussion 234-246
Chapter 9 Updated in its entirety to correct a PVRR change' 253-318
Appendix C Corrected chapter headings Vol II, 86-104
Appendix I Updated in its entirety to correct a PVRR change? Vol I, 177-210
Updated in its entirety to correct a PVRR change;’
Appendix J updates also incorporated to correct a labeling error on Vol II, 211-216
pages 211-212

! Corrections are incorporated in the publicly posted version of the 2021 IRP available at: www.pacificorp.com/irp

Informal inquiries may be directed to Cathie Allen, Regulatory Affairs Manager, at
(503) 813-5934.

Sincerely,

Al A lon, AMeelonn
Shode " y

Shelley McCoy
Director, Regulation

Enclosures

! Three PPA bids were missing costs in 2034 necessary to account for obligations incurred in the event of economic
curtailment that results in lost production tax credits. In all cases except those where 2020AS RFP bids are not
represented in the portfolio, PVRR increases by approximately $28m.
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This 2021 Integrated Resource Plan Report is based upon the best available information at the
time of preparation. The IRP action plan will be implemented as described herein, but is subject
to change as new information becomes available or as circumstances change. It is PacifiCorp’s
intention to revisit and refresh the IRP action plan no less frequently than annually. Any
refreshed IRP action plan will be submitted to the State Commissions for their information.

For more information, contact:
PacifiCorp Resource Planning
825 N.E. Multnomah, Suite 600
Portland, Oregon 97232

(503) 813-5245
irp@pacificorp.com
www.pacificorp.com
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CHAPTER 1 — EXECUTIVE SUMMARY

PacifiCorp’s 2021 Integrated Resource Plan (IRP) was developed through comprehensive analysis
and an extensive public-input process spanning over a year and a half resulting in the selection of
a least-cost, least-risk preferred portfolio. With accelerated coal retirements, no new fossil-fueled
resources, continued growth in energy efficiency programs, and incremental renewable resources,
the 2021 IRP preferred portfolio results in a greater reduction in greenhouse gas emissions relative
to the 2019 IRP. Reliable service will be maintained with investment in transmission infrastructure,
the conversion of two coal units to natural gas peaking units, growth in demand response programs,
the addition of advanced nuclear resources, the addition of energy storage resources, and over the
long term, the addition of non-emitting peaking resources.

PacifiCorp’s Vision

The time is now

At PacifiCorp, we share a vision with our customers and communities in which clean energy from
across the West powers jobs and innovation. This bold vision has guided our work for years. Most
recently, it took shape in our 2017 and 2019 IRPs, in which we outlined an ambitious path to
substantially increase our renewable energy capacity, evolving our existing portfolio and
connecting supply with demand through an expanded, modernized transmission system.

Now is the time for further action.
Delivering on our promise

The power of the West lies in its diversity: windswept plains and high deserts, the sun-soaked
Great Basin, and rivers fed by rain and mountain snow. Taken together, these reserves of wind,
solar and hydro power can help meet the growing and changing needs of homes and businesses
throughout the West, cleanly, reliably and affordably.

Yet, capturing this power alone is not enough. To unlock the full promise of these abundant
resources, we must add transmission and storage capacity, unlock customer demand response
resources with a modernized grid, and replace retiring thermal resources with non-emitting
resources like advanced nuclear, to connect the West to its energy future—built on a resilient,
hardened, adaptable grid that safely delivers power when and where it’s needed.

PacifiCorp’s 2021 IRP is a roadmap for action. It sets forth a path to build upon our significant
progress toward the goals laid out in the 2017 and 2019 IRPs and identifies critical investments in
expanded and modernized transmission, renewable energy, storage, demand response and
advanced nuclear resources.

Our integrated system connects and brings new opportunities to the West, building on a foundation
of infrastructure designed to handle extreme weather and enhance the energy resilience of
communities from the Pacific Coast to the Rocky Mountains, all while continuing to deliver energy
solutions for our customers at prices that are below national and regional averages.
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As our 2021 IRP shows, this expanded, modernized transmission will connect supply with demand
from east to west and from north to south, serving as the backbone of the West for the hundreds
of energy providers that serve our region alongside PacifiCorp.

Putting our customers at the center of everything we do

At PacifiCorp, we’re committed to meeting the demands of our customers and communities
throughout the West to deliver safe, affordable, clean energy and a resilient, modern grid.

Together with the communities we serve and our regional partners, it is time to act, with targeted,
strategic investments that will position us to continue delivering affordable, reliable power.

Our customer-centered vision embodies four core themes:

Reliable Power: We strive to deliver energy safely during all hours, and plan extensively to ensure
that we have sufficient supply and ability to deliver to the communities we serve. We understand
that electricity is an essential service, and work around the clock to ensure that we are dependable,
and communities can rely on us.

Resilient Infrastructure: This is a time of rapid change, with more extreme weather and
challenging conditions. We are working to minimize disruptions, implement strategies to recover
quickly when they occur, and deploy upgrades that will strengthen our critical infrastructure.

Affordable Prices: PacifiCorp is proud to be one of the lowest-cost electricity providers in the
nation and the region. As we plan for our next generation of resources, we are prioritizing resources
that add value and keep customer prices low.

Clean Energy: Through strategic, customer-focused investments in a diversity of resources,
PacifiCorp is on a path to reduce carbon emissions, system-wide, by 74 percent from 2005 levels
by 2030. Our resource plan includes continued significant new renewable additions among other
diverse, advanced technologies to keep us on that path and achieve even deeper decarbonization
beyond 2030.

2021 IRP Roadmap

The 2021 IRP outlines PacifiCorp’s bold vision for the West between now and 2040 and sets us
on the path to achieve a clean, resilient and affordable energy future that leverages the abundant,
diverse, clean energy resources that the West can offer through a modernized and expanded grid.

e Continue our growth into a grid powered by clean energy (incremental to projects
already online and projects with executed agreements that will come online through
2023):

o 4,290 MW from energy efficiency programs

o 5,628 MW of new solar resources (most paired with storage)

o 3,628 MW of new wind resources

° 6,181 MW of storage resources, including battery storage co-located with solar,
standalone battery storage and pumped hydro storage resources

2,448 MW of direct load control programs

o
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o 500 MW of advanced nuclear (the Natrium ™ reactor demonstration project) in
2028, with an additional 1,000 MW of advanced nuclear over the long-term

e Connect and optimize these diverse, clean resources across the West with a
strengthened and modernized transmission network that ensures resilient service,
reduces costs and creates maximum opportunities for our communities to thrive
(incremental to projects already online):

o 416 miles of new transmission from the new Aeolus substation near Medicine
Bow, Wyoming, to the Clover substation near Mona, Utah (Energy Gateway
South)

o 59 miles of new transmission from the Shirley Basin substation in southeastern
Wyoming to the Windstar substation near Glenrock, Wyoming (Energy Gateway
West Sub-Segment D.1)

o 290 miles of new transmission from the Boardman substation in north central
Oregon to the Hemingway substation in south central Idaho

Meeting our goals. Accelerating our progress.

Our 2021 IRP positions PacifiCorp to rapidly expand its supply of clean energy while increasing
our storage capacity and delivering cost savings to our customers.*

Figure 1.1 — IRP preferred portfolio metrics and trajectory
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'Resources acquired through customer partnerships, used for renewable portfolio standard compliance, or for third-
party sales of renewable attributes are included in the total capacity figures quoted.
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Evolving Our Portfolio

Working in close partnership with our communities, we are making significant progress in our
evolution to an increasingly low-carbon portfolio. Over the past two years, our progress toward
those goals has included:

e A completed coal-to-gas peaker conversion of Naughton Unit 3 in Kemmerer, Wyoming
e Retirement of the Cholla Unit 4 coal-fired generator in Joseph City, Arizona

Our resource strategy in the 2021 IRP continues that progress, and within the next four years will:

e Begin the process of retiring or divesting Colstrip Units 3 and 4 in Colstrip, Montana

e Begin the process of a coal-to-gas peaker conversion of Jim Bridger Units 1 and 2 in
Rock Springs, Wyoming

e Begin the process of retirement or sale of Naughton Units 1 and 2

Throughout, we are collaborating closely with affected communities and with state leadership to
support a successful transition for our employees and their communities.

Co-creating energy solutions with customers and communities
The communities PacifiCorp serves are why we exist, so we’re working in close collaboration with
them to build the opportunities and infrastructure that enables communities to thrive.
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Clean transportation infrastructure
There are good things ahead for electric transportation in the L FLECTRIC VEHICLE CHARGING
West. In addition to the more than 2,100 new electric vehicle
charging ports that we have already helped install, we’re
expanding workplace charging, supporting regional solutions
to electrify interstates for cleaner freight transportation, and
making electric vehicle ownership more accessible for rural
and underserved communities.
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Solar + Storage in our communities

PacifiCorp is partnering with the communities throughout its service area to leverage grid-scale
battery storage and solar projects to help meet community energy needs. In Panguitch Utah, a one-
megawatt peak capacity, five megawatt-hour energy storage system anticipates and responds to
peak electricity consumption and levels demand on the local grid. This enables PacifiCorp to
employ batteries as an alternative to traditional grid poles-and-wires infrastructure. The 650-
kilowatt solar photovoltaic component of this project was funded through a grant from the
company’s Blue Sky renewable energy program.

Similarly, through a partnership with the Oregon Institute of Technology in Klamath Falls,
Oregon, PacifiCorp is installing a two-megawatt peak capacity, six megawatt-hour energy storage
system that will partner with the existing geothermal and solar resources on the campus to provide
increased local grid stability. PacifiCorp will also facilitate the interconnection of 64 megawatts
of small community based solar systems over the next four years through the Oregon Community
Solar Program. These projects are designed to provide an opportunity for residential and low-
income customers to share in the benefits of local solar energy production.

Advanced nuclear demonstration project

A developer of an advanced nuclear reactor, TerraPower, has received support from the
Department of Energy to construct a demonstration plant for its Natrium™ technology.
TerraPower is investigating the opportunity to site Natrium at a retiring coal plant in Wyoming.
The project promises many benefits to PacifiCorp including a 24/7 reliable source of clean energy
with embedded storage, safety, cost and reduced spent fuel advantages while providing an
employment transition opportunity for our existing coal employees and an economic boost to the
community where they reside. Using safety features that take advantage of natural forces and do
not require human intervention, this reactor will be able to shut down safely and independently,
greatly reducing the risks associated with earlier nuclear reactors. TerraPower has not yet
identified the specific site for this facility. For modeling purposes in the 2021 IRP, the Natrium ™
demonstration project is placed at the Naughton facility. However, a modeling assumption does
not equate to the selection of a site. Should TerraPower’s site selection ultimately identify a
different location than what was modeled in the 2021 IRP, updated analysis of portfolio
implications will be made in a future IRP or IRP update.

Delivering resilience and reliability through a connected West

The diversity of the West’s landscape—including its abundant clean energy resources—are the key to
our strategy for delivering least-cost, least-risk, resilient power to our customers. We have already
collaborated with utilities from across the region to form the Western Energy Imbalance Market (EIM),
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which allows utilities to trade surplus power in near-real time.
The EIM leverages diverse clean energy resources from across
the West to dramatically lower greenhouse gas emissions,
N while increasing the grid’s resilience and lowering costs for our
customers.

PACIFICORP AND TOTAL EIM BENEFITS

In our 2019 IRP, we expanded our plans stemming from the

/ 2017 IRP to significantly increase our transmission capacity to
W= integrate new renewable resources more effectively into the
P —— grid and to deliver the full benefit of the EIM to our customers.

We are on target with all benchmarks established by that IRP.

e Completed reinforcements of high-voltage transmission in the Utah Valley, northern Utah,
southern Utah, and Yakima, Washington. These projects will allow the company to respond
to interconnection requests and accommodate the renewable resources identified in the 2019
IRP.

e Continuing the regulatory process to construct Energy Gateway South and Energy Gateway
West Sub-Segment D.1, which will connect eastern Wyoming to central Utah, enhance
system reliability and provide access to more generation resources.

Expanded conservation measures

We’re championing technical innovations that use fast-acting residential demand response
resources to support the bulk power system. Our approach moves beyond peak-load management
to create a grid-scale solution that turns demand response resources into frequency-responsive
operating reserves. With over 100,000 customers participating in our program, more than 200 MW
of operating reserve are available every day and can be dispatched in a matter of seconds. This
reduces our need to buy reserve power on the market, and it’s only used in emergencies,
minimizing inconvenience to customers.

Our partnership with The Wasatch Group enabled us to develop and manage a first-of-its-kind
battery demand response solution at an all-electric apartment building. That success has shaped a
new battery demand response option for any Utah customer with on-site solar generation. The
network of renewable energy stored in customer-owned batteries will enable greater use of
renewable power, improves overall grid resiliency, and helps keep prices down.

In the coming years, our ongoing conservation and cost-effective demand-response initiatives will
target to deliver:

e 603 MW of energy efficiency between 2021-2024
e 549 MW of demand response? between 2021-2024

Putting our shared vision to work for our customers

Our 2021 IRP is grounded in our commitment to deliver reliable, affordable power to all our
customers through a dynamic, connected grid. It is the roadmap for a future of clean energy and
strengthened infrastructure to support the delivery of this essential service. It’s shaped by our
customers and communities, and new technologies and programs, like demand response. And it’s

2 Capacity impacts for demand response include both summer and winter impacts within a year.
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bolstered by innovations in power generation and storage that will help decarbonize our portfolio
while lowering costs and increasing reliability.

This is the vision, with clear, measurable steps that will connect the region to its massive energy
generating potential and leverage our transmission infrastructure across our six-state area to
enhance reliability and resilience throughout the West.

By investing in resilience, through expanded and modernized transmission, a hardened grid, and a
diverse, increasingly clean portfolio, we are delivering on our commitment to ensuring safe,
reliable, affordable power for our customers, now and for generations to come.

PacifiCorp’s Integrated Resource Plan Approach

PacifiCorp has been making progress in its efforts to bring the best of the West to its customers,
and PacifiCorp’s 2021 IRP presents the company’s plans to continue to make significant
advancements in this vision. The 2021 IRP sets forth a clear path to provide reliable and reasonably
priced service to its customers. The analysis supporting this plan helps PacifiCorp, its customers,
and its regulators understand the effect of both near-term and long-term resource decisions on
customer bills, the reliability of electric service PacifiCorp customers receive, and changes to
emissions from the generation sources used to serve customers. In the 2021 IRP, PacifiCorp
presents a preferred portfolio that builds on its vision to deliver energy affordably, reliably and
responsibly through near-term investments in transmission infrastructure that will facilitate
continued growth in new renewable resource capacity while maintaining substantial investment in
energy efficiency and demand response programs. All of this can be achieved by maintaining
reliable service with incremental investments in transmission infrastructure and other non-emitting
flexible resources capable of shaping and responding to changes in energy from an increasing
supply of wind and solar resources.

The primary objective of the IRP is to identify the best mix of resources to serve customers in the
future. The best mix of resources is identified through analysis that measures cost and risk. The
least-cost, least-risk resource portfolio—defined as the “preferred portfolio”—is the portfolio that
can be delivered through specific action items at a reasonable cost and with manageable risks,
while considering customer demand for clean energy and ensuring compliance with state and
federal regulatory obligations.

The full planning process is completed every two years, with a review and update completed in
the off years. Consequently, these plans, particularly the longer-range elements, can and do change
over time. PacifiCorp’s 2021 IRP was developed through an open and extensive public process,
with input from an active and diverse group of stakeholders, including customer advocacy groups,
community members, regulatory staff, and other interested parties. The public-input process began
with the first public-input meeting in January 2020. Over the subsequent year and a half,
PacifiCorp met with stakeholders and hosted eighteen public-input meetings. Throughout this
effort, PacifiCorp received valuable input from stakeholders and presented findings from a broad
range of studies and technical analyses that shaped and informed the 2021 IRP.

As depicted in Figure 1.2, PacifiCorp’s 2021 IRP was developed by working through five
fundamental planning steps that began with development of key inputs and assumptions to inform
the modeling and portfolio-development process. The portfolio-development process is where
PacifiCorp produced a range of different resource portfolios that meet projected gaps in the load

7
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and resource balance, each uniquely characterized by the type, timing, and location of new
resources in PacifiCorp’s system. The resource portfolios produced for the 2021 IRP were created
considering a wide range of potential coal retirement dates, options to convert to gas or to retrofit
for carbon capture utilization and sequestration for certain coal units, and other planning
uncertainties.

PacifiCorp then developed variants of the top performing resource portfolio to further analyze
impacts of specific resource actions within the top performing portfolio. In the resource portfolio
analysis step, PacifiCorp conducted targeted reliability analysis to ensure portfolios had sufficient
flexible capacity resources to meet reliability requirements. PacifiCorp then analyzed these
different resource portfolios to measure the comparative cost, risk, reliability, and emission levels.
This resource portfolio analysis ultimately informed selection of the least-cost and least-risk
portfolio, the 2021 IRP preferred portfolio and development of the associated near-term resource
action plan. Throughout this process, PacifiCorp considered a wide range of factors to develop key
planning assumptions and to identify key planning uncertainties, with input from its stakeholder
group. Supplemental studies were also done to produce specific modeling assumptions.

Figure 1.2 — Key Elements of PacifiCorp’s 2021 IRP Approach

Inputs and Resource Preferred Action
Assumptions Portfolios Portfolio Plan

Preferred Portfolio Highlights

PacifiCorp’s selection of the 2021 IRP preferred portfolio is supported by comprehensive data
analysis and an extensive public-input process, described in the chapters that follow. Figure 1.3
shows that PacifiCorp’s 2021 preferred portfolio continues to include substantial new renewables,
facilitated by incremental transmission investments, demand-side management (DSM) resources,
significant storage resources, and for the first time, advanced nuclear.

By the end of 2024, the 2021 IRP preferred portfolio includes the 2020 All-Source Request for
Proposals (RFP) final shortlist resources. These projects include 1,792 MW of wind, 1,302 MW
of solar additions, and 697 MW of battery storage capacity—497 MW paired with solar and a 200
MW standalone battery.® During this time, the preferred portfolio also includes the acquisition and
repowering of Rock River | (49 MW) and Foote Creek I1-1V (43 MW) wind projects located in
Wyoming. Through the end of 2026, the 2021 IRP preferred portfolio includes an additional 745
MW of wind and an additional 600 MW solar co-located with storage. The 2021 IRP preferred
portfolio includes the 500 MW advanced nuclear Natrium™ demonstration project, which will
come online by summer 2028. Through 2040, the 2021 IRP preferred portfolio includes 1,000 MW
of additional advanced nuclear resources and 1,226 MW of non-emitting peaking resources.

Over the 20-year planning horizon, the 2021 IRP preferred portfolio includes 3,628 MW of new
wind and 5,628 MW of new solar co-located with storage.

% The reported capacity for RFP solar resources reflects their expected maximum output after degradation in their first
full year of operation. The maximum solar capacity prior to degradation is 1,306 MW.
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Figure 1.3 — 2021 IRP Preferred Portfolio (All Resources)
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To facilitate the delivery of new renewable energy resources to PacifiCorp customers across the
West, the preferred portfolio includes additional transmission investment. Specifically, the 2021
IRP preferred portfolio includes the Energy Gateway South transmission line - a new 416-mile
high-voltage 500-kilovolt transmission line and associated infrastructure running from the new
Aeolus substation near Medicine Bow, Wyoming, to the Clover substation near Mona, Utah. The
2021 preferred portfolio also includes the Energy Gateway West Subsegment D.1 project - a new
59-mile, high-voltage (230-kilovolt) transmission line from the Shirley Basin substation in
southeastern Wyoming to the Windstar substation near Glenrock, Wyoming. Both transmission
lines will come online by the end of 2024.

The 2021 IRP preferred portfolio also includes a 290-mile high-voltage 500-kilovolt transmission
line known as Boardman-to-Hemingway, which connects those respective substations in Oregon
and Idaho, which will come online in 2026. Further, the 2021 IRP preferred portfolio further
includes near-term and long-term transmission upgrades across the system that will facilitate
continued and long-term growth in new resources needed to serve our customers. Table 1.1
summarizes the incremental transmission projects in the 2021 IRP preferred portfolio.
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Table 1.1 — Transmission Projects Included in the 2021 IRP Preferred Portfolio!->"

Year Resource(s) From To Description
2025 1.641 MW REP Wind (2025 Acolus WY Clover Enables 1,930 MW of interconnection with 1700
' ( ) €olLs ove MW of TTC: Energy Gateway South
2026 615 MW Wind (2026) Within Willamette Valley OR Transmission Area Enables 615 MW of mterconnectlon: Albany OR area
reinforcement
130 MW Wind (2026) Willamette Valley Enables 2080 MW of i ion with 1950
. nables of interconnection wit
450 MW Wind (2032
2026 ( ) Portland North Coast MW TTC; Portland Coast area reinforcement,
650 MW Battery (2037) Southern Oregon Willamette Valley and Southerm Oregon
2026 600 MW Solar+Stor. 2026 Borah-Popul Hemin Enables 600 MW of interconnection with 600 MW
ar+Storage ( ) orah-Fopulous emingway of TTC: B2H Boardman-Hemingway
2028 41 MW Solar+Storage (2028) Within Southern OR Transmission Area Enables 460 MW of Pnterconnectlon: Medford area
377 MW Solar+Storage (2030) reinforcement
2030 160 MW Solar+Wind+Storage (2030) Yakima WA Transmission Area Enables 180 MW of mt_erconnectlon: Yakima local
20 MW Solar+Storage (2030) area reinforcement
2031 820 MW Solar_+S_torage (2031) Northern UT Transmission Area Enables 1040 MW of |nte_rconnect|on: Northern UT
206 MW Non-Emitting Peaker (2033) 345 kV reinforcement
400 MW Non-Enmitting Peaker (2033) Enables 150_0 MW of interconnection with 800 MW
2033 Southern UT Northern UT TTC: Spanish Fork - Mercer 345 kV; New Emery —
1100 MW Solar+Storage (2033)
Clover 345 kV
156 MW Solar+Storage (2040) . Enables 980 MW of interconnection with 1500 MW
2040 500 MW Pumped Storage (2040) Central OR Willamette Valley of TTC
Southwest Wyoming Reclaimed transmission upon retirement of Naughton
2028* 500 MW Adv Nuclear (2028)
Transmission Area 1&2
Eastern Wyoming Reclaimed transmission upon retirement of Dave
2029* 549 MW Battery (2029) N P |
Transmission Area Johnston Plant
Southern Utah Reclaimed transmission upon retirement of
2037 909 MW Solar+Storage (2037) .
Transmission Area Huntington 1 & 2
2038 412 MW Non-Emitting Peaker (2038) Bridger WY Reclaimed transmission upon retirement of Jim
1000 MW Adv Nuclear (2038) Transmission Area Bridger Plant
206 MW Non-Emitting Peaker (2040) Eastern Wyoming ) - )
2040 . Reclaimed transmission upon retirement of Wyodak
60 MW Wind (2040) Transmission Area

1 - TTC = total transfer capability. The scope and cost of transmission upgrades are planning estimates. Actual scope
and costs will vary depending upon the interconnection queue, the transmission service queue, the specific location of
any given generating resource and the type of equipment proposed for any given generating resource.

2 - Energy Gateway South is modeled in the 2021 IRP as a contingent option with bids in the 2020 All-Source Request
for Proposals. Other transmission options prior to 2026 are not modeled as transmission requirements and costs are
accounted for in the 2020 All-Source Request for Proposals transmission cluster study for all other resource bids.

* - Reclaimed transmission is committed with resources with a commercial operation date later than the date of

retirement.

New Solar Resources

The 2021 IRP preferred portfolio includes 1,302 MW of new solar by the end of 2024 and 1,902
MW by the end of 2026. Through 2040, more than 5,600 MW of new solar is online as shown in

Figure 1.4.
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Figure 1.4 — 2021 IRP Preferred Portfolio New Solar Capacity”
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* 2021 IRP solar capacity shown in the figure includes solar resources coming via the 2020 All-Source Request for
Proposals by the end of 2024. Resources are shown in the first full year of operation (the year after the year-online
dates). The reported capacity for the 2020 All-Source Request for Proposals solar resources reflects their expected

maximum output after degradation in their first full year of operation. The maximum solar capacity prior to
degradation is 1,306 MW.

New Wind Resources

As shown in Figure 1.5, by the end of 2024, PacifiCorp’s 2021 IRP preferred portfolio includes
1,792 MW of new wind generation resulting from the 2020 AS RFP and the acquisition and
repowering of Rock River | (49 MW) and Foote Creek I1-1V (43 MW). Through the end of 2026,
the 2021 IRP preferred portfolio includes an additional 745 MW of new wind and more than 3,700
MW of new wind by 2040.

Figure 1.5 — 2021 IRP Preferred Portfolio New Wind Capacity*
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*Note: Wind additions shown are incremental to Energy Vision 2020 and other projects that have come online over
the past few years. Resources are shown in the first full year of operation (the year after year-end online dates).

New Storage Resources

New storage resources in the 2021 IRP preferred portfolio are summarized in Figure 1.6. The 2021
IRP preferred portfolio includes nearly 700 MW of battery storage by the end of 2024 — 200 MW
of which is a standalone battery and the remaining portion paired with solar resources resulting
from the 2020 All-Source RFP. Through 2040, the 2021 IRP includes 4,781 MW of storage co-
located with solar resources, 1,400 MW of standalone battery, and 500 MW of pumped hydro.
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Figure 1.6 — 2021 IRP Preferred Portfolio New Storage Capacity*
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*Note: Resources are shown in the first full year of operation (the year after the year-end online dates).
Other Non-Emitting Resources

This is the first PacifiCorp IRP that includes new advanced nuclear and non-emitting peaking
resources as part of its least-cost, least-risk preferred portfolio. As shown in Figure 1.7, the 500
MW advanced nuclear Natrium™ demonstration project will come online by summer 2028.
Through 2040, the 2021 IRP preferred portfolio includes 1,000 MW of additional advanced
nuclear resources and 1,226 MW of non-emitting peaking resources.

Figure 1.7 — 2021 IRP Other Non-Emitting Resources Capacity*
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*Note: Resources are shown in the first full year of operation (the year after the year-end online dates).
Demand-Side Management

PacifiCorp evaluates new DSM opportunities, which includes both energy efficiency and direct
load control programs, as a resource that competes with traditional new generation and wholesale
power market purchases when developing resource portfolios for the IRP. Consequently, the load
forecast used as an input to the IRP does not reflect any incremental investment in new energy
efficiency programs; rather, the load forecast is reduced by the selected additions of energy
efficiency resources in the IRP. Figure 1.8 shows that PacifiCorp’s load forecast before
incremental energy efficiency savings has increased relative to projected loads used in the 2019
IRP. On average, forecasted system load is up 2.2 percent and forecasted coincident system peak
is up 1.1 percent when compared to the 2019 IRP. Over the planning horizon, the average annual
growth rate, before accounting for incremental energy efficiency improvements, is 1.21 percent
for load and 0.73 percent for peak. Changes to PacifiCorp’s load forecast are driven by higher
projected demand from data centers driving up the commercial forecast and an increased
residential forecast.
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Figure 1.8 — Load Forecast Comparison between Recent IRPs (Before Incremental Energy
Efficiency Savings)
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DSM resources continue to play a key role in PacifiCorp’s resource mix. The chart to the left in
Figure 1.9 compares total energy efficiency capacity savings in the 2021 IRP preferred portfolio
relative to the 2019 IRP preferred portfolio and includes 4,290 MW by the end of the planning
period.

In addition to continued investment in energy efficiency programs, the preferred portfolio shows
an increasing role for incremental direct load control programs. The chart to the right in Figure 1.9
compares cumulative capacity of direct load control program capacity in the 2021 IRP preferred
portfolio relative to the 2019 IRP preferred portfolio and does not include capacity from existing
programs. In the 2021 IRP, direct load control resources previously identified in the 2019 IRP and
solicited via a demand response RFP, were modeled in addition to resources from the CPA
assessing the upper limit of demand response opportunities and value within the IRP. This allowed
for the evaluation of real-time resources as a substitute for front office transactions. The 2021 IRP
has a cumulative capacity of direct load control programs reaching 2,448 MW by 2040 — an over
400% increase over the planning horizon from the 2019 IRP.

Figure 1.9 — 2021 IRP Preferred Portfolio Energy Efficiency (Class 2 DSM) and Direct Load
Control Capacity (Class 1 DSM)
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Wholesale Power Market Prices and Purchases

Figure 1.10 shows that the 2021 IRP’s base case forecast for natural gas prices has decreased along
with a decrease in wholesale power prices for most years relative to those in the 2019 IRP. These
forecasts are based on prices observed in the forward market and on projections from third-party
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experts. The lower power prices observed in the 2021 IRP are primarily driven by the assumption
of lower natural gas prices-than what was assumed in the 2019 IRP. Wholesale power prices are
higher in 2027 to 2031 because of higher inflation impacting new resource costs. Moreover, the
2021 IRP assumed lower natural gas prices than the 2019 IRP as Henry Hub in particular, is
softened by limited pipeline expansion lowering liquefied natural gas exports. While not shown in
the figure below, the 2021 IRP also evaluated low and high price scenarios when evaluating the
cost and risk of different resource portfolios.

Figure 1.10 — Comparison of Power Prices and Natural Gas Prices in Recent IRPs
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Figure 1.11 shows an overall decline in reliance on wholesale power market firm purchases in the
2021 IRP preferred portfolio relative to the wholesale power market purchases included in the
2019 IRP preferred portfolio. In particular, reliance on wholesale power market purchases during
summer peak periods averages 366 MW per year over the 2020-2027 timeframe—down 60 percent
from wholesale power market purchases identified in the 2019 IRP preferred portfolio. This
reduction in wholesale power market purchases coincides with the period over which there are
resource adequacy concerns in the region. While wholesale power market purchases increase
beyond 2027, PacifiCorp is actively participating in regional efforts to develop day-ahead markets
and a resource adequacy program that will help unlock regional diversity and facilitate market
transactions over the long term.

Figure 1.11 — 2021 IRP Preferred Portfolio Market Purchases
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Coal and Gas Retirements/Gas Conversions

Coal resources have been an important resource in PacifiCorp’s resource portfolio for many years.
However, there have been material changes in how PacifiCorp has been operating these assets (i.e.,
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by lowering operating minimums and optimizing dispatch through the EIM) that has enabled the
company to reduce fuel consumption and associated costs and emissions, and instead buy
increasingly low-cost, zero-emissions renewable energy from market participants across the West,
which is accessed by our expansive transmission grid. PacifiCorp’s coal resources will continue
to play a pivotal role in following fluctuations in renewable energy as the remaining coal units
approach retirement dates. Driven in part by ongoing cost pressures on existing coal-fired facilities
and dropping costs for new resource alternatives, of the 22 coal units currently serving PacifiCorp
customers, the preferred portfolio includes retirement of 14 of the units by 2030 and 19 of the units
by the end of the planning period in 2040. As shown in Figure 1.12, coal unit retirements/gas
peaker conversions in the 2021 IRP preferred portfolio will reduce coal-fueled generation capacity
by 1,300 MW by the end of 2025, over 2,200 MW by 2030, and over 4,000 MW by 2040.

Coal unit retirements scheduled under the preferred portfolio include:

e 2023 = Jim Bridger Units 1-2, converted to natural gas peakers in 2024 (same retirement
year for Jim Bridger 1 in 2019 IRP and instead of 2028 for Jim Bridger 2 in the 2019 IRP).
2025 = Naughton Units 1-2 (same as 2019 IRP)

2025 = Craig Unit 1 (same as 2019 IRP)

2025 = Colstrip Units 3-4 (instead of 2027 in the 2019 IRP)

2027 = Dave Johnston Units 1-4 (same as 2019 IRP)

2027 = Hayden Unit 2 (instead of 2030 in the 2019 IRP)

2028 = Craig Unit 2 (instead of 2026 in the 2019 IRP)

2028 = Hayden Unit 1 (instead of 2030 in the 2019 IRP)

2036 = Huntington Units 1-2 (same as 2019 IRP)

2037 = Jim Bridger Units 3-4 (same as 2019 IRP)

2039 = Wyodak (same as 2019 IRP but outside of 2019 IRP planning horizon)

Figure 1.12 — 2021 IRP Preferred Portfolio Coal Retirements/Gas Conversions*
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shows the year in which the capacity will not be available for meeting summer peak load. All figures represent
PacifiCorp’s ownership share of jointly owned facilities.

In addition to the coal unit retirements outlined above, the preferred portfolio reflects 1,554 MW
natural gas retirements through 2040. This includes Naughton Unit 3 at the end of 2029, Gadsby
at the end of 2032, Hermiston at the end of 2036, and Jim Bridger Units 1 and 2 at the end of 2037.

Carbon Dioxide Emissions

The 2021 IRP preferred portfolio reflects PacifiCorp’s on-going efforts to provide cost-effective
clean-energy solutions for our customers and accordingly reflects a continued trajectory of
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declining carbon dioxide (CO2) emissions. PacifiCorp’s emissions have been declining and
continue to decline related to several factors including PacifiCorp’s participation in the EIM,
which reduces customer costs and maximizes use of clean energy; PacifiCorp’s on-going transition
to clean-energy resources including new renewable resources, new advanced nuclear resources,
new non-emitting resources, storage, transmission, and Regional Haze compliance that capitalizes
on flexibility.

The chart on the left in Figure 1.13 compares projected annual CO2 emissions between the 2021
IRP and 2019 IRP preferred portfolios. In this graph, emissions are not assigned to market
purchases or sales, and in 2026, annual CO> emissions are down 26 percent relative to the 2019
IRP preferred portfolio. By 2030, average annual CO> emissions are down 34 percent relative to
the 2019 IRP preferred portfolio, and down 52 percent in 2035. By the end of the planning horizon,
system CO, emissions are projected to fall from 39.1 million tons in 2021 to 4.8 million tons in
2040—a reduction of 88 percent.

The chart on the right in Figure 1.13 includes historical data, assigns emissions at a rate of 0.4708
tons CO. equivalent per MWh to market purchases (with no credit to market sales), includes
emissions associated with specified purchases, and extrapolates projections out through 2050. This
graph demonstrates that relative to a 2005 baseline, system CO> equivalent emissions are down 53
percent in 2025, 74 percent in 2030, 83 percent in 2035, 92 percent in 2040, 94 percent in 2045,
and 98 percent in 2050.

Figure 1.13 — 2021 IRP Preferred Portfolio CO2 Emissions and PacifiCorp CO2 Equivalent
Emissions Trajectory*
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*Note: PacifiCorp CO- equivalent emissions trajectory reflects actual emissions through 2020 from owned facilities,
specified sources and unspecified sources. From 2021 through the end of the twenty-year planning period in 2040,
emissions reflect those from the 2021 IRP preferred portfolio with emissions from specified sources reported in CO»
equivalent. Market purchases are assigned a default emission factor (0.4708 short tons CO2e/MWh) — emissions from
sales are not removed. Beyond 2040, emissions reflect the rolling average emissions of each resource from the 2021
IRP preferred portfolio through the life of the resource. The emissions trajectory does not incorporate clean energy
targets set forth in Oregon House Bill 2021 or any other state-specific emissions trajectories. PacifiCorp expects these
targets, and an Oregon-specific emissions trajectory, to be incorporated following the 2023 integrated resource plan
when PacifiCorp is required under the bill to file a Clean Energy Plan.

Renewable Portfolio Standards

Figure 1.14 shows PacifiCorp’s renewable portfolio standard (RPS) compliance forecast for
California, Oregon, and Washington after accounting for new renewable resources in the preferred
portfolio. While these resources are included in the preferred portfolio as cost-effective system
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resources and are not included to specifically meet RPS targets, they nonetheless contribute to
meeting RPS targets in PacifiCorp’s western states.

Oregon RPS compliance is achieved through 2040 with the addition of new renewable resources
and transmission in the 2021 IRP preferred portfolio. Washington RPS compliance is achieved
with the benefit of increased system renewable resources beginning 2021 as well as additional
resources procured that meet the state’s Clean Energy Transformation Act. Under PacifiCorp’s
2020 Protocol, and the Washington Interjurisdictional Allocation Methodology, Washington’s
RPS position is improved by receiving a system share of renewable resources across the
PacifiCorp’s system.

The California RPS compliance position will be met with owned and contracted renewable
resources, as well as REC purchases throughout the 2021 IRP study period. The ramping RPS
requirement results in an increased need for unbundled REC purchases to meet the annual and
compliance period targets in 2021-2040. New renewable resources and transmission in the 2021
IRP preferred portfolio mitigate that shortfall, but the company may need to purchase
approximately 200,000 RECs in compliance periods 4 and 5, 2021-2024 and 2025-2028,
respectively. Beyond 2028, the company may need to purchase 200,000-300,000 RECs per year
to meet the ramping RPS.

While not shown in Figure 1.14, PacifiCorp meets the Utah 2025 state target to supply 20 percent
of adjusted retail sales with eligible renewable resources with existing owned and contracted
resources and new renewable resources and transmission in the 2021 IRP preferred portfolio.
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Figure 1.14 — Annual State RPS Compliance Forecast
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2021 IRP Advancements and Supplemental Studies

IRP Advancements

During each IRP planning cycle, PacifiCorp identifies and implements advancements to
continuously improve the IRP for its customers, other stakeholders, and regulatory commissions.
Some of the key advancements implemented in the 2021 IRP include:

Implementation of Advanced Modeling System

As part of its 2021 IRP, PacifiCorp implemented a new and more advanced third-party
software to conduct its long-term capacity expansion modeling, hourly dispatch simulations of
resource portfolios and stochastic modeling. PacifiCorp implemented the Plexos modeling
system by Energy Exemplar. The three platforms of the Plexos tool (referred to as Long-term
(LT), Medium-term (MT) and Short-term (ST)) work on an integrated basis to inform the
optimal combination of resources by type, timing, size, and location over PacifiCorp’s 20-year
planning horizon. The Plexos tool also allows for improved endogenous modeling of resource
options simultaneously, greatly reducing the volume of individual portfolios needed to
evaluate impacts of varying resource decisions. See VVolume I, Chapter 8 (Modeling and
Portfolio Evaluation Approach) for more information.

Endogenous Modeling of Resources

As part of it 2021 IRP, the Plexos model was able to endogenously consider coal retirement
timing options along with other specified options such as gas conversion or carbon capture
utilization and sequestration retrofit for a coal unit. In addition, the Plexos model had the ability
to endogenously view costs and transmission capability associated with certain transmission
upgrades that allowed for selection of specific transmission investments that coincide with new
resource additions. Endogenous transmission modeling capabilities include the consideration
of 1) new incremental transmission options tied to resource selections, 2) existing transmission
rights tied to the use of post-retirement brownfield sites, and 3) incorporation of costs
associated with these transmission options, and 4) transmission options that interact with
multiple or complex elements of the IRP transmission topology. Endogenous modeling of
standalone and co-located battery resources was also improved with the Plexos model over the
2019 IRP. In the 2019 IRP, optimization of dispatch, charging and reserves for batteries was
modeled using an external tool, and the results brought back into the primary model. In the
2021 IRP, Plexos allows for the endogenous treatment of the entirety of battery optimization.
See Volume I, Chapter 8 (Modeling and Portfolio Evaluation Approach) for more information.

Targeted Portfolio Reliability Analysis

In the 2021 IRP, PacifiCorp further advanced its approach for assessing the reliability of
resource portfolios and the ability of each unique resource portfolio to meet reliability
requirements. This IRP incorporates operating reserves in the LT model for capacity expansion
and optimizes available resources to meet requirements in all periods, not just the system peak.
With significant levels of economic renewable resource being selected in every resource
portfolio, PacifiCorp found that subsequent modeling of these resource portfolios using the
Short-Term (ST) hourly dispatch model, which considers more granularity and an explicit
accounting of operating reserve requirements, consistently identified capacity shortfalls
needed to maintain reliable operation of the system. PacifiCorp ran 20-year ST studies to
evaluate shortfalls on a portfolio-specific basis across each year of the 20-year planning
horizon. From the results of these hourly deterministic ST runs PacifiCorp developed a process
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to remedy the incremental need for reliability resources through cost-effective resource
additions to a portfolio to ensure there is sufficient flexible capacity to meet reliability
requirements. See Volume I, Chapter 8 (Modeling and Portfolio Evaluation Approach) for
more information.

e Improvements in Modeling Assumptions
In the 2021 IRP, PacifiCorp improved several modeling assumptions including weather-
adjusted energy efficiency, wind and solar to better align with the load forecast, re-bundling
energy efficiency supply-side resource options on a net cost of capacity basis, optimizing
battery dispatch that adheres to charging constraints within the Plexos model, and multipath
endogenous transmission modeling options. See VVolume I, Chapter 8 (Modeling and Portfolio
Evaluation Approach) for more information.

e Stakeholder Requests and Feedback

In its 2021 IRP, in addition to PacifiCorp’s stakeholder feedback form process of posting the
forms received from stakeholders as well as PacifiCorp’s response throughout the public-input
process, PacifiCorp has also summarized the stakeholder feedback forms received and how
feedback was considered as part of the 2021 IRP document. PacifiCorp received and responded
to over 450 stakeholder feedback forms in the 2021 IRP. PacifiCorp was able to accommodate
numerous stakeholder requests to develop additional scenarios and sensitivities during the
public-input process. PacifiCorp and stakeholders collaborated to identify potential scenarios,
and scenarios selected for inclusion included an analysis of accelerated coal retirements,
variations of “business-as-usual” cases, alternate DSM bundling methodologies, and other
updates to modeling inputs. A full summary of requests received and considered can be found
in Volume 11, Appendix C (Public Input Process).

e Public-Input Meetings

PacifiCorp began its public-input process for the 2021 IRP development cycle much earlier
than prior IRP development cycles with a series of three public-input meetings that were
technical workshops on the Conservation Potential Assessment to inform development of
PacifiCorp’s demand-side management planning assumptions. In addition, due to the
pandemic that emerged during the 2021 IRP development cycle, PacifiCorp was able to pivot
and continue robust stakeholder participation throughout its public-input meeting process by
holding the meetings via Microsoft Teams platform and phone conference. This enabled the
option for video connectivity when available and simultaneous viewing of meeting material
via the online platform. See Volume II, Appendix C (Public Input Process) for more
information.

Supplemental Studies

PacifiCorp’s 2021 IRP relies on numerous supplemental studies that support the derivation of
specific modeling assumptions critical to development of its long-term resource plan. A
description of these studies, discussed in more detail in 2021 IRP and appendices filed with the
2021 IRP, is provided below. Additional source files and information may also be located for some
studies on PacifiCorp’s IRP webpage at the following location:
www.pacificorp.com/energy/integrated-resource-plan.htmi
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Capacity Contribution

The capacity contribution of a resource is dependent on the other components in a portfolio,
and PacifiCorp’s portfolio development process is based on achieving reliable system
operation using the aggregate contributions of each resource in the portfolio, rather than
focusing on an individual estimate. For reporting, the capacity factor approximation method
(CF Method) was used to identify marginal capacity contribution values for individual resource
options, based on a portfolio similar to the preferred portfolio.

Conservation Potential Assessment

An updated conservation potential assessment (CPA) prepared by Applied Energy Group
(commissioned by PacifiCorp) and the Energy Trust of Oregon was prepared to develop DSM
resource potential and cost assumptions specific to PacifiCorp’s service territory. The CPA
supports the cost and DSM savings data used during the portfolio-development process.

Energy Storage Potential Evaluation

Energy storage resources can provide a variety of grid services since they are highly flexible,
with the ability to respond to dispatch signals and act as both a load and a resource. This
evaluation, refreshed for the 2021 IRP, provides details on these grid services and on how
energy storage resources can be configured and sited to maximize the benefits they provide.

Flexible Reserve Study

This study, updated for the 2021 IRP, evaluates the need for flexible resources resulting from
the variability and uncertainty in load, wind, solar, and other generation resources. The study
produces an estimate of flexible reserve needs for each hour that accounts for the specific
load, wind, and solar resources being evaluated. Reserve costs associated with meeting these
flexible reserve needs are also estimated.

Plant Water Consumption Study
This study provides updated data on the water consumption of PacifiCorp-owned generating
facilities by fuel type and by state in which the facility is located.

Private Generation Resource Assessment

This supplemental study, prepared by Guidehouse (formerly Navigant Consulting, Inc.), was
refreshed for the 2021 IRP to produce updated private generation penetration forecasts for solar
photovoltaic, small-scale wind, small-scale hydro, combined heat and power reciprocating
engines, and combined heat and power micro-turbines specific to PacifiCorp’s service
territory. The private generation penetration forecasts from this study are applied as a reduction
to forecasted load throughout the IRP modeling process and used in developing assumptions
for the low private generation sensitivity and high generation sensitivity cases.

Smart Grid
PacifiCorp has included an update on its Smart Grid efforts with a focus on transmission and
distribution systems and customer information.

Stochastic Parameter Update
PacifiCorp’s preferred portfolio-selection process relies, in part, on stochastic risk analysis
using Monte Carlo random sampling of stochastic variables. Stochastic variables include
natural gas and wholesale electricity prices, load, hydro generation, and unplanned thermal
outages. For the 2021 IRP, PacifiCorp updated its stochastic parameter input assumptions with
more current historical data.
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Renewable Resources Assessment

A study on renewable resources and energy storage was commissioned to support PacifiCorp’s
2021 Integrated Resource Plan (IRP). The 2020 Renewable Resources Assessment, prepared
by Burns & McDonnell Engineering Company, Inc. (BMcD) is screening-level in nature and
includes a comparison of technical capabilities, capital costs, and operations and maintenance
costs that are representative of renewable energy and storage technologies. BMcD evaluated
energy storage options of Pumped Hydro Energy Storage, Compressed Air Energy Storage,
Lithium-lon Battery, Flow Battery, as well as wind and solar and combinations of these
resource types.
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Action Plan

The 2021 IRP action plan identifies specific resource actions PacifiCorp will take over the next two-to-four years to deliver resources
included in the preferred portfolio. Action items are based on the type and timing of resources in the preferred portfolio, findings from
analysis completed during the development of the 2021 IRP, and other resource activities described in the 2021 IRP. Table 1.2 details
specific 2021 IRP action items by category.

Table 1.2 — 2021 IRP Action Plan

Action Item 1. Existing Resource Actions
Colstrip Units 3 and 4:
la e PacifiCorp will continue to work closely with co-owners to seek the most cost-effective path forward toward the
2021 IRP preferred portfolio target exit date of December 31, 2025.
Craig Unit 1:
1b e PacifiCorp will continue to work closely with co-owners to seek the most cost-effective path forward toward the

2021 IRP preferred portfolio target exit date of December 31, 2025.

Naughton Units 1 and 2:

o PacifiCorp will initiate the process of retiring Naughton Units 1-2 by the end of December 2025, including
completion of all required regulatory notices and filings.

e By the end of Q2 2023, PacifiCorp will confirm transmission system reliability assessment and year-end 2025

1b retirement economics in 2023 IRP filing.

e By the end of Q4 2023, PacifiCorp will initiate the process with the Wyoming Public Service Commission for
approval of a reverse request for proposals for a potential sale of Naughton Units 1 and 2.

e By the end of Q4 2023, PacifiCorp will administer termination, amendment, or close-out of existing permits,
contracts, and other agreements.
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1c

Jim Bridger Units 1 and 2 Gas Conversion:

PacifiCorp will initiate the process of ending coal-fueled operations and seeking permitting for a natural-gas
conversion by 2024, including completion of all required regulatory notices and filings.

By the end of Q2 2022, PacifiCorp will finalize an employee transition plan.

By the end of Q2 2022, PacifiCorp will develop a community action plan in coordination with community leaders.
By the end of Q4 2023, PacifiCorp will administer termination, amendment, or close-out of existing permits,
contracts, and other agreements.

By the end of Q4, 2023, PacifiCorp will remove units 1 and 2 from Washington’s allocation of electricity.

1d

Carbon Capture, Utilization, and Sequestration/Wyoming House Bill 200 Compliance:

PacifiCorp issued a carbon capture, utilization, and sequestration (CCUS) request for expression of interest (REOI)
on June 29, 2021. PacifiCorp will complete the 2021 CCUS REOI process and utilize any new relevant
information. Additional model sensitivities will be run accordingly.

PacifiCorp will issue a CCUS Request for Proposals (RFP) in 2022. The 2021 CCUS REOI responses will inform
the scope of the CCUS RFP.

A completed CCUS Front End Engineering & Design Study (FEED Study) based on a new CCUS technology was
submitted to PacifiCorp in July 2021 for Dave Johnston Unit 2. Third-party review of the FEED Study will be
completed by Q1 2022, and model sensitivities will subsequently be run as needed, with FEED Study assumptions
and inputs as appropriate.

Subject to finalization of rules by the Wyoming Public Service Commission (WPSC) to implement House Bill 200
(HB 200), the Wyoming Low Carbon Energy Standard (anticipated by Q4 2021), by March 31, 2022, PacifiCorp
will file with the WPSC an initial CCUS application to establish intermediate CCUS standards and requirements.
Subject to finalization of rules by the WPSC to implement HB 200, the Wyoming Low Carbon Energy Standard
(anticipated by Q4 2021), PacifiCorp will submit for WPSC approval a final plan with its proposed energy portfolio
standard for dispatchable and reliable low-carbon electricity, its plan for achieving the standard, and a target date of
no later than July 1, 2030.

le

Regional Haze Compliance:

Following the resolution of first planning period regional haze compliance disputes, and the submission of second
planning period regional haze state implementation plans, PacifiCorp will evaluate and model any emission control
retrofits, emission limitations, or utilization reductions that are required for coal units.

PacifiCorp will continue to engage with the Environmental Protection Agency, state agencies, and stakeholders to
achieve second planning period regional haze compliance outcomes that improve Class | visibility, provide
environmental benefits, and are cost effective.
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Action Item 2. New Resource Actions
Customer Preference Request for Proposals:
e Consistent with Utah Community Renewable Energy Act, PacifiCorp continues to work with eligible communities
2a to develop program to achieve goal of being net 100 percent renewable by 2030; PacifiCorp anticipates filing an
application for approval of the program with the Utah Public Service Commission in 2022, which may necessitate
issuance of a request for proposals to procure resources within the action plan window.
Acquisition and Repowering of Foote Creek 11-1V and Rock River I:
e In Q3 2021, PacifiCorp will pursue necessary regulatory approvals to authorize the acquisition and repowering of
oh Foote Creek I1-1V in order to issue repowering contracts in Q1 2022 in support of a late 2023 in-service date.
e In Q1 2022, PacifiCorp will pursue necessary regulatory approvals to authorize the acquisition and repowering of
Rock River | following the expiration of the existing power purchase agreement in order to issue repowering
contracts in Q3 2022 to support a late 2024 in-service date.
Natrium™ Demonstration Project:
e PacifiCorp will continue to monitor key TerraPower milestones for development and will make regulatory filings,
as applicable.
e By the end of 2022, PacifiCorp will finalize commercial agreements for the Natrium™ project.
2 e Q1 2022, PacifiCorp will develop a community action plan in coordination with community leaders.

e By 2025, PacifiCorp will begin training operators.

o PacifiCorp will continue to monitor key TerraPower milestones for development and will make regulatory filings,
as applicable, including, but not limited to, a request for the Oregon Public Utility Commission to explicitly
acknowledge an alternative acquisition method consistent with OAR 860-089-0100(3)(c), and a request for a
waiver of a solicitation for a significant energy resource decision consistent with Utah statute 54-17-501.
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2022 All-Source Reguest for Proposals:

PacifiCorp will issue an all-source Request for Proposals (RFP) to procure resources that can achieve commercial
operations by the end of December 2026.

In September 2021, PacifiCorp will notify the Public Utility Commission of Oregon, the Public Service Commission
of Utah, and the Washington Utilities and Transportation Commission, of PacifiCorp’s need for an independent
evaluator.

In October 2021, PacifiCorp will file a draft all-source RFP with applicable state utility commissions.

2d e In January 2022, PacifiCorp expects to receive approval of the all-source RFP from applicable state utility
commissions and issue the RFP to the market.
e In Q2 2022, PacifiCorp will identify an initial shortlist in advance of annual Cluster Request Window.
e In Q1 2023, PacifiCorp will identify a final shortlist from the all-source RFP, and file for approval of the final
shortlist in Oregon, file, certificate of public convenience and necessity (CPCN) applications, as applicable.
e By Q2 2023 PacifiCorp will execute definitive agreements with winning bids from the all-source RFP.
e By Q4 2025-2026, winning bids from the all-source RFP are expected to achieve commercial operation. Resources
must have commercial operation date of December 31, 2026, or earlier.
2020 All-Source Request for Proposals:
26 o PacifiCorp filed for approval of the final shortlist in Oregon in June 2021.
e In September 2021, PacifiCorp will file CPCN applications in Wyoming, as applicable, for final shortlist.
e In Q4 2021, PacifiCorp will make a filing in Utah for significant energy resources on final shortlist.
Action Item 3. Transmission Action Items
Energy Gateway South Segment F (Aeolus-Clover 500 kV transmission line):
33 e By Q2 2022, obtain Utah and Wyoming Certificates of Public Convenance and Necessity.
e By the end of Q1 2022, Bureau of Land Management notice to proceed to construct Energy Gateway South.
e In Q3 2024, construction of Energy Gateway South is expected to be completed and placed in service.
Energy Gateway West, Segment D.1 (Windstar-Shirley Basin 230 kV transmission line):
3b e By Q2 2022, obtain conditional Wyoming Certificate of Public Convenance and Necessity

By Q3 2022 complete ROW easement acquisition and option full Wyoming CPCN
In Q3 2024, construction of Energy Gateway West segment D.1 to be completed and placed in service.
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Boardman-to-Hemingway (500 kV transmission line):

e Continue to support the project under the conditions of the Boardman-to-Hemingway Transmission Project (B2H)
Joint Permit Funding Agreement.

3 e Continue to participate in the development and negotiations of the construction agreement.
e Continue to participate in “pre-construction” activities in support of the 2026 in-service date.
e Continue negotiations for plan of service post B2H for parties to the permitting agreement.
34 Initiate Local Reinforcement Projects as identified with the addition of new resources per the preferred portfolio, and
follow-on requests for proposal successful bids
36 Continue permitting support for Gateway West segments D.3 and E.
Action Item 4. Demand-Side Management (DSM) Actions
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Energy Efficiency Targets:

o PacifiCorp will acquire cost-effective Class 2 DSM (energy efficiency) resources targeting annual system energy
and capacity selections from the preferred portfolio as summarized below. PacifiCorp’s state-specific processes for
planning for DSM acquisitions is provided in Appendix D in Volume I1 of the 2021 IRP.

o PacifiCorp will pursue cost-effective energy efficiency resources as summarized in the table below:

Year Annual 1st Year Energy (GWh) Annual Incremental Capacity (MW)
2021 510 157
2022 492 138
2023 486 144
2024 329 164
4a e PacifiCorp will pursue cost-effective Class 1 (demand response) resources targeting annual system capacity?
selections from the preferred portfolio? as summarized in the table below:
Year Annual Incremental Capacity (MW)
2021 0
2022 123
2023 242
2024 184
! Capacity impacts for demand response include both summer and winter impacts within a year.
A portion of cost-effective demand response resources identified in the 2021 preferred portfolio are expected to be acquired through a
previously issued demand response RFP soliciting resources identified in the 2019 IRP. PacifiCorp will pursue all cost-effective demand
response resources identified as incremental to resources subsequently procured under the previously issued RFP in compliance with state
level procurement requirements.
Action Item 5. Market Purchases
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Market Purchases:

e Acquire short-term firm market purchases for on-peak delivery from 2021-2023 consistent with the Risk
Management Policy and Energy Supply Management Front Office Procedures and Practices. These short-term firm
market purchases will be acquired through multiple means: Balance of month and day-ahead brokered transactions

o2 in which the broker provides a competitive price.
e Balance of month, day-ahead, and hour-ahead transactions executed through an exchange, such as the
Intercontinental Exchange, in which the exchange provides a competitive price.
e Prompt-month, balance-of-month, day-ahead, and hour-ahead non-brokered bi-lateral transactions.
Action Item 6. Renewable Energy Credit (REC) Actions
Renewable Portfolio Standards (RPS):
6a e PacifiCorp will pursue unbundled REC RFPs and purchases to meet its state RPS compliance requirements.
e As needed, issue RFPs seeking then current-year or forward-year vintage unbundled RECs that will qualify in
meeting California RPS targets through 2024.
6b Renewable Energy Credit Sales:

e Maximize the sale of RECs that are not required to meet state RPS compliance obligations.

29



PACIFICORP — 2021 IRP CHAPTER 1 — EXECUTIVE SUMMARY

30



PAcCIFICORP — 2021 IRP CHAPTER 2 — INTRODUCTION

CHAPTER 2 — INTRODUCTION

PacifiCorp files an Integrated Resource Plan (IRP) on a biennial basis with the state utility
commissions of Utah, Oregon, Washington, Wyoming, Idaho, and California. This IRP fulfills the
company’s commitment to develop a long-term resource plan that considers cost, risk, uncertainty,
and the long-run public interest. It was developed through a collaborative public-input process
with involvement from regulatory staff, advocacy groups, and other interested parties. As the
owner of the IRP and its action plan, all policy judgments and decisions concerning the IRP are
ultimately made by PacifiCorp in light of its obligations to its customers, regulators, and
shareholders.

PacifiCorp’s selection of the 2021 IRP preferred portfolio is supported by comprehensive data
analysis and an extensive public-input process, described in the chapters that follow. PacifiCorp’s
2021 preferred portfolio continues to include substantial new renewables, facilitated by
incremental transmission investments, demand-side management (DSM) resources, and for the
first time, significant battery storage resources and advanced nuclear. By the end of 2024, the 2021
IRP preferred portfolio includes the 2020 All-Source RFP final shortlist resources including 1,792
MW of wind, 1,302 MW of solar additions, and 697 MW of battery storage capacity — 497 MW
paired with solar and a 200 MW standalone battery. During this time, the preferred portfolio also
includes the acquisition and repowering of Rock River 1 (49 MW) and Foote Creek I1-1V (43 MW)
wind projects. Through the end of 2026, the 2021 IRP preferred portfolio includes an additional
745 MW of wind and an additional solar co-located with storage.

To facilitate the delivery of new renewable energy resources to PacifiCorp customers across the
West, the preferred portfolio includes the construction of a 416-mile 500-kilovolt (kV)
transmission line known as Gateway South connecting southeastern Wyoming and northern Utah,
the 59-mile 230 kV transmission line in eastern Wyoming known as Gateway West Segment D.1,
and the 500 kV, 290-mile transmission line across eastern Oregon and southwestern Idaho known
as Boardman to Hemingway (B2H).

Other significant studies conducted to support analysis in the 2021 IRP include:

An updated demand-side management resource conservation potential assessment;
A private generation study for PacifiCorp’s service territory;

A renewable resources assessment;

An assessment of smart grid technologies;

Updated stochastic parameters; and

An updated load and resource balance.

This chapter outlines the components of the 2021 IRP, summarizes the role of the IRP, and
provides an overview of the public-input process.
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2021 Integrated Resource Plan Components

The basic components of PacifiCorp’s 2021 IRP include:

Assessment of the planning environment, market trends and fundamentals, legislative and
regulatory developments, and current procurement activities (Chapter 3).

Description of PacifiCorp’s transmission planning efforts and activities (Chapter 4).
Discussion of PacifiCorp’s commitment to serve customers reliably, and summary of the
company’s actions to ensure all-weather resource adequacy, wildfire mitigation planning,
and transmission planning to support power flow reliability. (Chapter 5)

Load and resource balance on a capacity and energy basis and determination of the load
and energy positions for the front ten years of the twenty-year planning horizon (Chapter
6).

Profile of resource options considered for addressing future capacity and energy needs
(Chapter 7).

Description of the IRP modeling, including a description of the portfolio development
process, cost and risk analysis, and preferred portfolio selection process (Chapter 8).
Presentation of IRP modeling results and selection of PacifiCorp’s preferred portfolio
(Chapter 9).

Presentation of PacifiCorp’s 2021 IRP action plan linking the company’s preferred
portfolio with specific implementation actions, including an accompanying resource
acquisition path analysis and discussion of resource procurement risks (Chapter 10).

The IRP appendices, included as a Volume I, contain the items listed below:

Load Forecast Details (Volume 11, Appendix A),

IRP Regulatory Compliance (Volume 11, Appendix B),

Public Input (Volume 11, Appendix C),

Demand Side Management Resources (Volume I, Appendix D),
Smart Grid (Volume Il, Appendix E),

Flexible Reserve Study (Volume 11, Appendix F),

Plant Water Consumption Study (Volume II, Appendix G),
Stochastic Parameters (\Volume I, Appendix H),

Capacity Expansion Results (Volume 11, Appendix I)

Stochastic Simulation Results (Volume II, Appendix J),
Capacity Contribution (Volume Il, Appendix K),

Private Generation Study (Volume II, Appendix L),

Renewable Resources Assessment (Volume 11, Appendix M),
Energy Storage Potential Evaluation (Volume 11, Appendix N),
Washington Clean Energy Action Plan (Volume I, Appendix O),
RFP Overview (Volume 11, Appendix P); and

Acronyms (Volume I1, Appendix Q)

To promote transparency PacifiCorp is also providing data discs for the 2021 IRP. These discs
support and provide additional details for the analysis described within the document. Data discs
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containing confidential information are provided separately under non-disclosure agreements, or
specific protective orders in docketed proceedings.

The Role of PacifiCorp’s Integrated Resource Planning

PacifiCorp’s IRP establishes a plan that will deliver adequate and reliable electricity supply at a
reasonable cost and in a manner “consistent with the long-run public interest.” In this way, the
IRP serves as a roadmap for determining and implementing PacifiCorp’s long-term resource
strategy. In doing so, it accounts for state commission IRP requirements, the current view of the
planning environment, corporate business goals, and uncertainty. As a business planning tool, it
supports informed decision-making on resource procurement by providing an analytical
framework for assessing resource investment tradeoffs, including supporting request for proposal
bid evaluation efforts. As an external communications tool, the IRP engages numerous
stakeholders in the planning process and guides them through the key decision points leading to
PacifiCorp’s preferred portfolio of generation, demand-side, and transmission resources.

Public-Input Process

The IRP standards and guidelines for certain states require PacifiCorp to have a public-input
process allowing stakeholder involvement in all phases of plan development. PacifiCorp organized
five state meetings and held 18 public-input meetings, some of which spanned two days to facilitate
information sharing, collaboration, and expectations for the 2021 IRP. The topics covered all facets
of the IRP process, ranging from specific input assumptions to the portfolio modeling and risk
analysis strategies employed.

Table 2.1 lists the public input meetings/conferences and highlights major agenda items covered.
Volume 11, Appendix C Public-Input Process provides more details concerning the public-input
process.

! The Public Utility Commission of Oregon and Public Service Commission of Utah cite “long-run public interest” as
part of their definition of integrated resource planning. Public interest pertains to adequately quantifying and capturing
for resource evaluation any resource costs external to the utility and its ratepayers. For example, the Public Service
Commission of Utah cites the risk of future internalization of environmental costs as a public interest issue that should
be factored into the resource portfolio decision-making process.
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Table 2.1 — IRP Public-Input Meetings

Meeting Type Date Main Agenda Items
State Meeting 7/22/20 | Utah state stakeholder comments
State Meeting 7/22/20 | Washington state stakeholder comments
State Meeting 7/23/20 | Wyoming state stakeholder comments
State Meeting 7/24/20 | Oregon state stakeholder comments
Conservation Potential Assessment (CPA) Overview, Key Changes and
CPA Technical 1/21/20 Updates for the 2021 CPA, Market Characterization and Baseline
Workshop Development, Measure Characterization and Potential Estimation, 2021
CPA Work Plan
CPA Technical Energy Efficiency, Measure List Changes, Demand Response, Resource
2/18/20 .
Workshop Options and Examples
CPA Technical Conservation Potential Assessment Schedule and Milestones, Stakeholder
Worksho 4/16/20 | Feedback, Recap of Key Discussion Topics From Prior Workshops,
P Drivers of difference in Forecasted Potential by State
6/18/20 Stakeholder Feedback Form Update, CPA Update, Optimization Modeling
. and Modeling Update, Modeling Energy Storage
General Meeting (2-Day) T - ———
2019 IRP Highlights/ 2021 IRP Topics and Timeline, Request for Proposal
6/19/20 e .
Update, Transmission Overview and Update
2130/20 Load Forecast Update, Distribution System Planning, Supply-side
Resource Study Efforts, Coal Studies Discussion
General Meeting (2-Day) Environmental Policy, Renewable Portfolio Standards, DMS Bundling
7/31/20 | Portfolio Methodology, Private Generation Study, Stakeholder Feedback
Form Recap
CPA Technical 8/28/20 2021 CPA Process Review, Energy Efficiency Potential Draft Results,
Workshop Demand Response Potential Draft Results
Supply-side Resources, Portfolio Development Discussion, State Policy
General Meeting 9/17/20 | Update, Conservation Potential Assessment Update, Stakeholder Feedback
Form Recap
General Meeting 10/22/20 | General Updates, Summary of Oregon Energy Efficiency Analysis Results
General Meeting 11/16/20 | Plexos Benchmark and Modeling Assumptions
. Conservation Potential Assessment, DSM Bundling Methodology,
General Meeting 12/3/20 Updated Portfolio Matrix and Analysis
. Energy Efficiency Bundling Methodology, Renewable Shaping,
General Meeting 1/29/21 Stakeholder Feedback Form Recap
General Meeting 2/10/21 | Discussion of current status of IRP, proposed updates to schedule.
General Meeting 4/23/21 | Portfolio Modeling process update, Stakeholder Feedback Form Recap
General Meeting 6/25/21 | Update on Key Activities and Presentation of Indicative Case
General Meeting 7/30/21 | Discussion of Portfolio Optimization and Modeling Discussion
General Meeting 8/6/21 | Continued Discussion of Portfolio Results
General Meeting 8/27/21 | Presentation of 2021 IRP results

In addition to the public-input meetings, PacifiCorp used other channels to facilitate resource
planning-related information sharing and stakeholder input throughout the IRP process. The IRP
webpage can be found at the following location: www.pacificorp.com/energy/integrated-resource-
plan.html, an e-mail “mailbox” (irp@pacificorp.com), and a dedicated IRP phone line (503-813-
5245) to support communications and inquiries among participants. Additionally, a stakeholder
feedback form was used to provide opportunities for stakeholders to submit additional input and
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ask questions throughout the 2021 IRP public-input process. The submitted forms, as well as
PacifiCorp’s responses to these feedback forms are located on the PacifiCorp’s IRP website:
www.pacificorp.com/energy/integrated-resource-plan/comments.html. A summary of stakeholder
feedback forms received, and company response was provided during the public-input meetings.
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CHAPTER 3 — PLANNING ENVIRONMENT

CHAPTER HIGHLIGHTS

e In 2009 Appalachia (mostly Pennsylvania and West Virginia), produced almost no natural
gas; by late 2013 it was producing almost 12 billion cubic feet per day (BCF/D) and by end-
of-year 2020, Appalachia was producing over 35 BCF/D. In short, supply from Appalachia
continues to grow as volumes and costs prove to be, respectively, higher and lower than
anticipated. Today, Appalachia accounts for 34 percent of the nation’s gas supply, and by
2040 is expected to account for 44 percent, spurred by increased drilling efficiencies and
rising demand. Day-ahead 2020 Henry Hub prices averaged $2.03/Million British thermal
units (MMBtu), down 77 percent from 2008 prices.

e Federal and state tax credits, declining capital costs, and improved technology performance
have put wind and solar “in the money” in areas of high potential. As such, wind and solar
will likely dominate U.S. capacity additions for the next decade. To better integrate these
resources into the larger grid requires more flexible generation, transmission, new storage
technologies, and market design changes.

e In 2019, the Washington Legislature approved the Clean Energy Transformation Act
(CETA), which requires that 100% of electricity sales in Washington be 100% renewable
and non-emitting by 2045. The Phase | rulemakings — governing the planning processes —
were completed as of December 2020, and this IRP meets the requirements outlined in the
law and subsequent rules.

e In 2021, Washington passed the Climate Commitment Act, which establishes a cap-and-
trade program to be implemented by no later than 2023 through the regulatory rulemaking
process. The Climate Commitment Act does not modify any of PacifiCorp’s obligations
under CETA, and utility allowances within the cap-and-trade program are aligned with the
CETA renewable energy requirements. The legislation allows — but does not require —
linkage with cap-and-trade programs in jurisdictions outside of Washington State.

e In 2021, Oregon passed House Bill 2021, which directs utilities to reduce emissions levels
below 2010-2012 baseline levels by 80% by 2030, 90% by 2035, and 100% by 2040.
Utilities will also convene a Community Benefits and Impacts Advisory Group.
PacifiCorp’s 2023 IRP will include modeling to support House Bill 2021.

e PacifiCorp and the California Independent System Operator Corporation (CAISO) launched
the voluntary energy imbalance market (EIM) November 1, 2014, the first western energy
market outside of California. The EIM has produced significant monetary benefits ($1.42
billion total footprint-wide benefits as of August 2, 2021). A significant contributor to EIM
benefits is transfers across balancing authority areas, providing access to lower-cost supply,
while factoring in the cost of compliance with greenhouse gas emissions regulations when
energy is transferred into the CAISO balancing authority area.

e Beginning in early 2019, PacifiCorp along with other Northwest Power Pool (NWPP)
member entities and the Northwest Power Pool itself engaged in the development and
implementation of a regional Resource Adequacy (RA) Program as a mechanism to assure
a high likelihood of adequate supply to meet customer demand under a wide array of
scenarios. This program includes two components, a Forward Showing (FS) planning

37



PAcCIFICORP — 2021 IRP CHAPTER 3 — PLANNING ENVIRONMENT

mechanism and an Operational Program (Ops Program) to help Participants that are
experiencing extreme events meet customer demand. The program is designed to be
supplemental and complementary to those processes and requirements. Program planning
is scheduled to continue throughout 2022, with a proposed implementation date in 2024.

e Near-term procurement activities focused on three areas—the purchase and sale of
renewable energy credits, and the purchase or procurement of new renewable and battery
resources, and the procurement of new demand response resources.

Introduction

This chapter profiles the major external influences that affect PacifiCorp’s long-term resource
planning and recent procurement activities. External influences include events and trends affecting
the economy, wholesale power and natural gas prices, and public policy and regulatory initiatives
that influence the environment in which PacifiCorp operates.

Major issues in the power industry include resource adequacy and associated standards for the
Western Electricity Coordinating Council (WECC). Future natural gas prices, the role of gas-fired
generation, the roll of emerging technologies, and the declining net costs of renewables and battery
technologies also play a role in the selection of the portfolio that best achieves least-cost, least-risk
planning objectives.

On the government policy and regulatory front, a further significant issue in the power industry
and facing PacifiCorp continues to be planning for eventual, but highly uncertain, climate change
policies. This chapter provides discussion on climate change policies as well as a review of
significant policy developments for currently regulated pollutants. This chapter also provides
updates on the status of renewable portfolio standards and resource procurement activities.

Wholesale Electricity Markets

PacifiCorp’s system does not operate in an isolated market. Operations and costs are tied to a larger
electric system known as the Western Interconnection which functions, on a day-to-day basis, as
a geographically dispersed marketplace. Each month, millions of megawatt-hours of energy are
traded in the wholesale electricity market. These transactions yield economic efficiency by
ensuring that resources with the lowest operating cost are serving demand throughout the region
and by providing reliability benefits that arise from a larger portfolio of resources.

PacifiCorp actively participates in the wholesale market by making purchases and sales to
minimize costs and to keep its supply portfolio in balance with customers’ expectations. This
interaction with the market takes place on time scales ranging from sub-hourly to years in advance.
Without the wholesale market, PacifiCorp — or any other load serving entity — would need to
construct or own an unnecessarily large margin of supplies that would go unused in all but the
most unusual circumstances and would substantially diminish its capability to cost effectively
match delivery patterns to the profile of customer demand.

The benefits of access to an integrated wholesale market have grown with the increased penetration
of intermittent generation such as solar and wind. Intermittent generation can come online and go
offline abruptly in congruence with changing weather conditions. Federal and state (where
applicable) tax credits, declining capital costs, and improved technology performance have put
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wind and solar “in the money” in areas of high potential. As such, wind and solar will continue to
play a dominant role in power supply options over the next decade. To better integrate these
resources into the larger grid requires more flexible generation, transmission, new storage
technologies, and market design changes.

Regarding transmission, there are long-haul, renewable-driven transmission projects in advanced
development in the U.S. WECC. These lines ultimately connect areas of high renewable potential
and low population density to areas of high population density with less renewable potential. This
includes PacifiCorp’s proposed 416-mile high-voltage 500-kilovolt (kV) Gateway South project
and the 59-mile high-voltage 230-kV Gateway West Segment D.1 project—both with an online
date by the end of 2024. These transmission projects will provide greater system-wide flexibility
and will provide east-west transfer capability.

Similarly, several transmission projects propose to provide east-to-west transfer capability to allow
greater integration of intermittent resources. Gateway West — a series of transmission projects
currently in the permitting process — would add east-to-west transfer capability on PacifiCorp’s
system.! Boardman-to-Hemingway (B2H), a joint effort with Idaho Power Company, a 290-mile
high-voltage 500-kilovolt transmission between the Hemingway substation in southwestern Idaho
and the Pacific Northwest with an online date by the end of 2026. Additionally, TransWest
Express, a 730-mile line high-voltage 500-kilovolt transmission line from southwest Wyoming
through Colorado and Utah to Nevada’s Hoover Dam is anticipated to begin construction in once
the Bureau of Land Management issues a notice to proceed, with a projected online date in the
mid-2020s.

The intermittency of renewable generation has also given rise to a greater need for fast-responding
and long-duration storage, which is essential for grid stability and resiliency. Pumped storage has
been the traditional storage option and there are multiple projects being developed throughout the
West. Of remaining mechanical, thermal, and chemical storage options, lithium-ion (Li-ion)
batteries have shown the most promise in terms of cost and performance improvement. In 2013,
the California Public Utility Commission (CPUC) required investor-owned utilities to procure
1,325 MW of storage by 2020; that requirement has been satisfied. Utility-scale four-hour battery
storage modules have fallen considerably in price, and costs are expected to continue to decline as
electric vehicle manufacturing drives further innovation. To date, nine states have implemented
energy storage targets or mandates, with another one state seriously considering implementation.?
In California, the world’s largest Li-ion battery, 400 MW, is scheduled to go online at Pacific Gas
& Electric (PG&E)’s Moss Landing Power Plant in 2021.3 Hybrid co-located solar photovoltaic
(SPV) and battery systems are now in Hawaii, Arizona, Nevada, California, and Texas. In March
2019, Florida Power & Light Company announced a plan to build the world's largest solar-powered
battery system with 409 MW of capacity serving the customers in late 2021.

In 2018, the Federal Energy Regulatory Commission (FERC) directed regional transmission
organizations (RTO) and independent system operators (ISO) to develop market rules for the

! Additional information on Gateway West projects can be found in Volume I, Chapter 4 (Transmission).

2 California, New Jersey, New York, Massachusetts, Oregon, Nevada, Virginia, Connecticut, and Maine have either
mandated or set energy storage targets, while Arizona is considering the implementation of targets.

3 Phase 1l of Moss Landing is expected to reach a capacity of 1,600MWh/400MW in Fall 2021.
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participation of energy storage in wholesale energy, capacity, and ancillary services markets®. The
FERC gave operators nine months to file tariffs and another year to implement — essentially
opening wholesale markets to energy storage. Operators’ proposed tariffs have varied substantially
among regions with PJM requiring a 10-hour continuous discharge capability while New England
requires a continuous 2-hour capability. Later, in May 2019, the FERC issued an order generally
affirming the earlier order to establish reforms to remove barrier to the participation of electric
storage resources in certain organized wholesale markets. As part of its 2021 IRP, PacifiCorp is
evaluating the cost effectiveness of several energy storage systems, including pumped storage,
stand-alone li-on batteries, as well as co-located solar and co-located wind.®

Increased renewable generation has also contributed to the need for balancing sub-hourly demand
and supply across a broader and more diverse market. For balancing purposes, PacifiCorp
combined its resources with those of the CAISO through the creation of the EIM. The EIM became
operational November 1, 2014, and as of August 2021 has seen NV Energy, Puget Sound Energy,
Arizona Public Service, Portland General Electric, Powerex, Idaho Power, Balancing Authority of
Northern California, Salt River Project, Seattle City Light, Los Angeles Department of Water and
Power, Northwestern Energy, and Public Service Company of New Mexico join the EIM. Avista
Utilities, Tucson Electric Power, Tacoma Power, and Bonneville Power Administration plan to
join in 2022. The multi-service area footprint brings greater resource and geographical diversity
allowing for increased reliability and cost savings in balancing generation with demand using 15-
minute interchange scheduling and five-minute dispatch. CAISO’s role is limited to the sub-hourly
scheduling and dispatching of participating EIM generators. CAISO does not have any other grid
operator responsibilities for PacifiCorp’s service areas. As part of other EIM participant entities,
PacifiCorp is also participating in the CAISO stakeholder process to establish and Expanded Day-
Ahead Market (EDAM), tentatively targeted to go-live in 2022.

As with all markets, electricity markets are faced with a wide range of uncertainties. In February
2021, winter storm Uri caused an unprecedented decline in marketed natural gas production of
186.7 billion cubic feet (Bcf), or 24.1% in Texas, comparing with previous month. This decline
contributed significantly to the largest monthly decline in natural gas production on record in the
Lower 48 states. This weather event caused widespread disruptions in energy supply and demand,
including extended electric power blackouts in Texas.

Market participants routinely study demand uncertainties driven by weather and overall economic
conditions. The North American Electric Reliability Corporation (NERC) publishes an annual
assessment of regional power reliability and any number of data services are available that track
the status of new resource additions®. In its latest assessment, published December 2020, the NERC
indicates that WECC region has adequate resources through 2030. However, the NERC’s
probabilistic studies indicate that in each of the WECC’s sub-regions’ (except Alberta), resource
adequacy is at risk during off peak hours, starting as early as 2021.’

4162 FERC 1 61,127 United States of American Federal Energy Regulatory Commission, 18 CFR Part 35 [Docket
Nos. RM16-23-000; AD16-20-000; Order No. 841] Electric Storage Participation in Markets Operated by Regional
Transmission Organizations and Independent System Operator (Issued February 15, 2018)

® Solar or wind resources coupled with battery storage.

62020 Long-term Reliability Assessment, December 2020, North American Electric Reliability Assessment

" A discussion of regional resource adequacy efforts can be found in Volume I, Chapter 5 (Reliability and
Resiliency)
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In addition to reliability planning, there are externalities that can heavily influence the direction of
future prices. One such uncertainty is the evolution of natural gas prices over the course of the IRP
planning horizon. Given the increased role of natural gas-fired generation, gas prices are a critical
determinant of western electricity prices, and this trend is expected to continue over the term of
this plan’s decision horizon. Another critical uncertainty that weighs heavily on the 2021 IRP, as
in past IRPs, is the uncertainty surrounding future greenhouse gas policies, both federal and/or
state. PacifiCorp’s official forward price curve (OFPC) does not assume a federal carbon dioxide
(COy) policy, but other price scenarios developed for the IRP consider impacts of potential future
federal CO. emission policies. However, PacifiCorp’s OFPC does include enforceable state
climate programs that have been signed into law?.

Natural Gas Uncertainty

Since 2008, North American natural gas markets have undergone a remarkable paradigm shift. As
shown in Figure 3.1, Henry Hub day-ahead gas prices hit a high of $13.31/MMBtu on July 2, 2008
and a low of $1.49/MMBtu on March 4, 2016. Day-ahead prices averaged $8.86/MMBtu in 2008,
dropped to $3.94 in 2009, and have averaged $2.72 since 2015. Day-ahead 2020 Henry Hub prices
averaged $2.03/MMBtu, down 77 percent from 2008 prices. The relative price placidity since
2009, labeled the “Shale Gale”, reflects a story of supply — mostly that of Appalachian and, later,
Permian supply®.

In 2009, Appalachia (mostly Pennsylvania and West Virginia), produced almost no natural gas;
by late 2013 it was producing almost 12 BCF/D and by end-of-year 2020, Appalachia was
producing over 35 BCF/D. In short, supply from Appalachia continues to grow as volumes and
costs prove to be, respectively, higher and lower than anticipated. Today, Appalachia accounts for
34 percent of the nation’s gas supply, and by 2040 is expected to account for 44 percent, spurred
by increased drilling efficiencies and rising demand.

8 A forecast of California carbon allowance prices is used as a proxy for future cap-and-trade allowance auction
prices. Oregon’s House Bill 2020, establishing a Climate Policy Office and directing it to adopt an Oregon Climate
Action Program by rule is still in Committee and has not yet been signed into law.

9 Other significant shale gas plays include: Eagle Ford (TX); Haynesville (LA/TX); Niobrara (CO/WY); and the
Bakken (ND/MT).
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Figure 3.1 — Henry Hub Day-Ahead Gas Price History
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Source: Thomson Reuters as cited by the Energy Information Administration at:
www.eia.gov/dnav/ng/hist/rngwhhdD.htm.

Historically, depletion of conventional mature resources largely offset unconventional resource
growth, but as shale gas “came into its own,” production gains outpaced depletion. Figure 3.2
through Figure 3.4 shows natural gas by source and location.

Figure 3.2 — U.S. Dry Natural Gas Production (Trillion Cubic Feet)
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Figure 3.3 — Lower 48 States Shale Plays
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Figure 3.4 — Plays Accounting for Natural Gas Production Growth 2011 -2020
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Source: Drilling Productivity Report, May 17, 2021, U.S. Department of Energy, Energy Information Administration

Figure 3.5 shows Henry Hub NYMEX futures, as of June 30, 2021. Natural gas futures show a
high price, $3.17/MMBtu in 2022, which offers the “signal-to-drill” to the natural gas producers.
But as producers chase production efficiencies the “signal-to-drill” price becomes lower. While
the futures decline in the short term to reflect the ramp-up in the natural gas production, the annual
futures rise after 2024 due to export and domestic demand growth.

But, for the next decade low-cost natural gas will come from oil-targeted plays, especially in the
Permian Basin. West Texas Intermediate two-year futures are currently hovering around
$72/barrel, 68% more than 2020, reflecting the increasing demand as global economy continues
to recover. It is more than enough to spur oil-targeted drilling in western Canada, the Permian, and
Bakken. In the Bakken break even costs are below $50/barrel, while in the Permian, break-even
costs range from $26/barrel to $50/barrel. Moreover, producers are “front-loading” oil production
which releases a disproportionately large amount of associated gas. Front-loading involves drilling
closely spaced “child” wells to quickly boost initial oil production but the resulting decrease in
well pressure also releases inordinate quantities of associated gas.'® This is especially true of
Permian Basin oil wells, whose output naturally contains 20 to 50 percent natural gas. Permian
Basin production had peaked at 12.8 Bcf/d in March 2020, following several years of rapid growth.
Output from the basin then fell due to the oil price collapse and the onset of the COVID-19
pandemic in early 2020. Since then, production has started to rebound.

10 Note that while front-loading increases initial production it often shortens productive well life.
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In 2016, following crude’s price collapse, U.S. production fell to 8.8 million barrels of oil per day
(MMbpd*) from a high of 9.6 MMbpd in 2015. In 2018, U.S. production averaged 10.9 MMbpd,
hitting an all-time high of 11.97 MMBpd in December 2018. In 2020, the COVID-19 pandemic
triggered an unprecedented demand shock in the oil industry, leading to a historic market collapse
in oil prices. In addition, an oil price war between Russia and Saudi Arabia erupted in March when
the two nations failed to reach a consensus on oil production levels. The oversupply of oil led to
an unprecedented collapse in oil prices in April 2020, forcing the contract futures price for West
Texas Intermediate (WTI) to plummet from $18 a barrel to around -$37 a barrel. By the summer
of 2020, oil prices began to rebound as nations emerged from lockdown and OPEC agreed to
significant cuts in crude oil production. Since the end of 2020, as optimism over the possible rollout
of multiple COVID-19 vaccines buoyed the market, the global demand recovery has led the oil
prices increasing continuously, which led to the increased oil production. Moreover, the EIA
estimated that as of May 2021, 6,521 wells remain drilled but uncompleted; these wells can be put
into production quickly and represent a significant source of supply*2. U.S. production can ramp
up very quickly.

This resiliency of supply coupled with the flexibility to quickly ramp up production will shorten
the length of asynchronous supply and demand cycles. Unexpected weather-induced demand
spikes or supply disruptions will still whipsaw prices for short periods of time. But Liquefied
Natural Gas (LNG) startups, outages or dial backs could swing prices for longer periods given the
magnitude of volumes coupled with locational concentration!3, US LNG exports have recovered
from the summer 2020 weakness after global fundamentals tightened in winter 2020/21. Summer
feed gas normally bound for liquefaction would then be diverted onto the U.S. market, depressing
prices. The summer 2021 dial back will act to also moderate winter prices by increasing storage
and the likelihood of entering winter with an overhang. Although U.S. LNG tends to be the
marginal global supplier, buyers are interested in U.S. LNG due to its low-cost natural gas supply
and contract flexibility. Of note, even oil-rich Saudi Arabia has entered into a 20-year supply
agreement for U.S. LNG. The imported LNG is expected to be used to replace Saudi Arabia’s oil-
fired power generation, thereby freeing up oil for export. U.S. LNG exports are projected to
increase in 2022 because of commissioning of additional LNG trains at Sabine Pass and Calcasieu
Pass. To summarize, the key drivers of U.S. demand are: 1) LNG exports, 2) Mexican exports, and
3) power generation. Of the three, power generation is by far the largest, but exports (especially
LNG) are the fastest growing.

1 MMbpd: Million barrels per day.
12 E|A does not distinguish between oil and gas wells since over 50 percent of wells produce both.
13 Current and expected facilities are mostly concentrated in the Gulf Coast.
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Figure 3.5 — Henry Hub NYMEX Futures
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Stronger oil prices and a recovering economy should enable the natural gas production to return to
strong growth in 2022-2023. Associated and Appalachian gas production rebounded faster than
expected in late 2020, following price-induced shut-ins earlier that year. However, as pipeline
projects become increasingly difficult to build in the Appalachian region, supply growth there will
be constrained after 2026, with strong associated gas and Haynesville production growth keeping
prices low. Rocky Mountain production gets squeezed by western Canadian, lower-48 associated
gas, and Appalachian volumes. In the Northwest, where natural gas markets are influenced by
production and imports from Canada, prices at Sumas have traded at a premium relative to AECO.
This is likely to continue as AECO loses market share to Appalachia in serving AECQO’s Ontario
and Midwest markets. In short, the challenge in gauging the uncertainty in natural gas markets will
be one of timing. The North American natural gas supply curve continues to flatten as production
efficiencies expose an ever-increasing resilient, flexible, and low-cost resource base. In such a
world, managing long-term boom and bust cycles is not as crucial as managing shorter-term market
perturbations.

PacifiCorp’s Multi-State Process

PacifiCorp is a multi-state utility that provides retail electric service to nearly 2 million customers
across six states. The costs of providing this retail electric service to customers is recovered
through retail rates established in regulatory proceedings in each state. To ensure states receive the
appropriate allocation of costs and benefits from PacifiCorp’s integrated system, the collaborative
multi-state process (MSP) has been used to address allocation issues. This collaborative process
has led to the development and adoption of a series of inter-jurisdictional cost-allocation methods
over time.

The underlying principle of each of the historic inter-jurisdictional cost-allocation methods has
been the use of PacifiCorp’s system as a single whole: except for distribution, all states are served
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from a common portfolio of assets, including generation assets, which enabled the company to
leverage economies of scale to plan and operate in a way that resulted in cost savings for all
customers. Recently, state energy policies across the states served by the company have challenged
this principle. For example, requirements to remove coal-fired generation from rates in certain
states will necessarily result in some states being allocated the costs and benefits of coal-fired
generation while other states are not. Similarly, diverging state polices related to implementation
of the Public Utilities Regulatory Policy Act of 1978, retail choice, private generation, and
incorporation of societal externalities in resource planning challenge the long-standing practice of
planning for a single, integrated system.

In December 2019, PacifiCorp filed the most recent inter-jurisdictional cost-allocation
methodology, known as the 2020 Protocol. Five of PacifiCorp’s six retail states agreed that the
methodology outlined in the 2017 protocol should continue, with certain modifications.!* The
guiding principles underlying the 2020 Protocol are as follows:

- Provide a long-term, durable solution;

- Follow cost-causation principles;

- Minimize rate impacts at implementation;

- Allow for state autonomy for new resource portfolio selection;

- Maintain and optimize system-wide benefits and joint dispatch to the extent possible;
- Enable compliance with state policies;

- Ensure credit-supportive financial outcome; and

- Provide the company with a reasonable opportunity to recover its costs.

Under those principles, the 2020 Protocol represented a fundamental shift in how the company
proposed to address inter-jurisdictional cost allocation, with the ultimate goal of moving away
from the concept of a common generation resource portfolio with dynamic allocation factors and
toward a cost-allocation protocol with fixed allocation factors for generation resources and state-
specific resource portfolios. In support of that change, the 2020 Protocol used a gradual transition
approach that relies on the continuation of historic protocols during an interim period (January 1,
2020 through December 31, 2023 or upon the resolution of all remaining cost-allocation issues),
with a series of modifications:

- Cost-allocation procedures that will be implemented during the interim period
(implemented issues);

- Cost-allocation procedures that are agreed to but that will not take effect until after the
Interim Period (resolved issues); and

- Cost-allocation procedures that parties to the 2020 Protocol will continue to work to
resolve during the interim period (framework issues).

Before the end of the interim period, assuming the resolution of all framework issues, a new cost
allocation method — incorporating implemented issues, resolved issues and the final resolution of
the framework issues — will be presented to state commissions for approval. This is anticipated to
occur no later than year-end 2023.

14 California, Idaho, Oregon, Utah, and Wyoming parties agreed to the extension of the methodology. As part of the
agreement, Washington signed a Memorandum of Understanding that would continue negotiations toward
Washington joining a common cost allocation methodology amongst all six states.
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List of Implemented Issues

1.

States’ Decisions to Exit Coal-Fueled Interim Period Resources: including
methodology regarding allocation of costs at closure, treatment of exit orders, exit dates,
and common closures, as well as the process to establish exit dates for Hayden Units 1
and 2.

Reassignment of Coal-Fueled Interim Period Resources: Includes the process,
methodology, and effects of commission decisions on the potential reassignment of coal-
fueled resources from a state which has issued an exit order to states that do not have exit
orders.

Decommissioning Costs: specifies the timing of a contractor-assisted engineering study
of decommissioning costs and appropriate decommissioning cost reserve requirements
for Jim Bridger, Dave Johnston, Hunter, Huntington, Naughton, Wyodak, Hayden, and
Colstrip. This item also specifies the allocation of decommissioning costs.

Qualifying Facilities: outlines a superseding framework, in which existing qualifying
facilities will remain system assigned and allocated — subject to any future limited
realignment — until the end of 2029, after which time they will be assigned and allocated
to the state that has jurisdiction over qualifying facility pricing. During the interim
period, qualifying facilities will continue to be allocated, while after the interim period,
qualifying facilities will be directly assigned to the state that has jurisdiction over
qualifying facility pricing.

List of Resolved Issues

1.

Generation Costs: including the share of resources assigned to serve load in each state.
Interim resources will continue to have a fixed allocation, and new resources that begin
operation before the end of the interim period will use the same methodology. New
resources that begin operation after the interim period will be subject to future
determination as part of the framework issues.

Transmission Costs: will continue to be allocated on the System Transmission factor,
except as addressed as part of the “new resource assignment” framework issue.

Distribution Costs: will be directly allocated to states where distribution facilities are
located.

System Overhead Costs: Will continue to be allocated based on the System Overhead
factor but will also be subject to allocation based partially on the System Capacity, System
Energy, and System Gross Plant Distribution factors.

Administrative and General: will be directly allocated to states, if possible.

Other Allocation Issues: modifies the allocation of certain existing miscellaneous issues.
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7. Demand-Side Management Programs: will be allocated to the state in which the
investment is made, and benefits will flow back to each state through net power costs or
through reduced or delayed future capacity need.

8. State-Specific Initiatives: Will be allocated and assigned to the state adopting the
initiative.

Update on 2020 Protocol and Status of Framework Issues

Following the filing of PacifiCorp’s 2020 Protocol, Oregon, Idaho, Wyoming, Utah, and
Washington have issued approval. Quarterly MSP meetings continue for parties to work through
the framework issues in advance of the 2023 timeframe. The current framework issues as agreed
upon in the 2020 Protocol are as follows:

1. Resource Planning and New Resource Assignment — The continued operation,
planning, and dispatch of the Company’s system as an integrated six-state system will
likely be beneficial to PacifiCorp customers. However, as state energy policy continues to
evolve, requiring the exclusion of certain generating resources, it appears infeasible to
continue serving customers with a common generation portfolio and dynamically
allocated system costs. As such, PacifiCorp will work to meet its legal requirements as a
public utility in each state in a risk-adjusted, least-cost manner, while striving to mitigate
cost impacts in other states. Parties to the MSP are working to develop a planning process
that 1) optimizes risk-adjusted, least-cost resource portfolios on a system basis to the
extent practicable while meeting individual state requirements and maintaining
reliability; and 2) assigns benefits and allocates costs of specific new resources added to
meet an individual state’s needs. As of September 2021, these discussions are ongoing as
part of the MSP framework process.

2. Net Power Costs and Nodal Pricing Model — The Nodal Pricing Model is a method to
track the costs and benefits of resource portfolios which may differ for each state, and to
maintain the benefits of system dispatch as much as practicable. After the interim period
when states may no longer participate in a common resource portfolio, the Nodal Pricing
Model may be used to track cost causation and receipt of benefits by each state for
ratemaking purposes. PacifiCorp worked with a third-party vendor to implement the Nodal
Pricing Model, and it is currently being used for day-ahead scheduling. Use of the Nodal
Pricing Model for net power costs and other applicable ratemaking proceedings may be
proposed after the interim period.

3. Special Contracts — PacifiCorp will work directly with special contract customers to
develop one or more proposals for consideration of parties. PacifiCorp will make best
efforts to present a proposal to parties by September 1, 2021, with the intention of
incorporating a proposal into the post-interim period method.

4. Limited Realignment — During the interim period, parties have agreed to investigate the
potential for limited realignment of interim period resources, primarily related to the
transition of certain state energy policy away from coal-fueled resources. These discussions
are ongoing as part of the MSP process.
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5. Post-Interim Period Capital Additions for Coal-Fueled Interim Period Resources —
For coal-fueled resources for which there are differing state exit dates or when exit dates
differ from the depreciable life, this issue provides a process for determining the cost
allocation for capital investments made subsequent to the interim period and prior to the
state exit dates. PacifiCorp has provided a straw proposal as part of the 2020 Protocol filing,
and discussions are ongoing.

Analysis of “Outstanding Material Disagreements”

In compliance with Wyoming Public Service Commission Order in Docket No. 9000-144-X1-19
(Record No. 15280), PacifiCorp includes this analysis of any material disagreements regarding
cost allocation at the time of the preparation and filing of the 2021 IRP.

PacifiCorp has not identified any outstanding material disagreements, and notes that the
framework issue discussions are proceeding as indicated in the executed agreement as part of the
2020 Protocol. If these discussions evolve into disagreements — or if there is no agreement by the
end of the interim period on December 31, 2023 — PacifiCorp may quantify the risks and potential
impacts to retail rates of such a disagreement as part of a future IRP or other regulatory filing.

The Future of Federal Environmental Regulation and Legislation

The inauguration of a new federal administration and the convening of the 117" U.S. Congress in
January 2021 provides a backdrop of potentially changing federal energy policy within
PacifiCorp’s 2021 IRP cycle. Although theexact nature of these potential changes is not known at
the time of filing, the company notes that changes to energy policy may impact the portfolio
selection process in the 2021 IRP and in future IRPs. PacifiCorp actively monitors federal
legislative requirements and participates in rulemaking processes by filing comments on various
proposals, participating in scheduled hearings, and providing assessments of proposals.

Among potential federal legislative priorities under consideration, PacifiCorp notes that there have
been some emerging themes:

e The extension and/or expansion of production and investment tax credits: In February
2021, California Representative Mike Thompson introduced the Growing Renewable
Energy and Efficiency Now (GREEN) Act, which would increase the federal solar
investment tax credit and provide investment tax credits for battery storage and electric
vehicles.

In April 2021, Oregon Senator Ron Wyden introduced the Clean Energy for America Act
(CEAA), which proposed to provide tax incentives for clean electricity technologies and
grid improvements, including transportation electrification and energy efficiency.

In Spring 2021, the Biden Administration released the American Jobs Plan, a $2 trillion
infrastructure plan that included proposals that would expand the investment tax credit to
incentivize the buildout of high-voltage capacity power lines and potentially extend the
investment and production tax credits for clean energy generation and storage.
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e A federal clean energy standard and/or renewable portfolio standard: In addition to
the potential expansion and extension of tax credits, the American Jobs Plan included
provisions to set a national clean electricity standard, which would transition the electricity
sector to be carbon-pollution free by 2035.

In March 2021, the House Committee on Energy and Commerce introduced the Climate
Leadership and Environmental Action for our Nation’s (CLEAN) Future Act, which would
require electricity suppliers to provide 100 percent clean energy by 2035 as part of a
national clean electricity standard.

As of August 2021, these potential policy decisions continue to be discussed, details continue to
evolve, and to date no new comprehensive federal energy policy requirements have been
implemented. Most recently, the United States Congress has continued negotiations a bipartisan
infrastructure bill, which may contain a federal clean energy standard, production and investment
tax credits, or both. PacifiCorp will continue to closely monitor emerging federal legislation and
requirements.

Federal Policy Update

New Source Performance Standards for Carbon Emissions — Clean Air Act §
111(b)

New Source Performance Standards (NSPS) are established under the Clean Air Act for certain
industrial sources of emissions determined to endanger public health and welfare. On August 3,
2015, the United States Environmental Protection Agency (EPA) issued a final rule limiting CO>
emissions from coal-fueled and natural-gas-fueled power plants. New natural-gas-fueled power
plants can emit no more than 1,000 pounds of CO> per megawatt-hour (MWh). New coal-fueled
power plants can emit no more than 1,400 pounds of CO2/MWh. The final rule largely exempts
simple cycle combustion turbines from meeting the standards. On December 6, 2018, the EPA
proposed to revise the NSPS for greenhouse gas emissions from new, modified, and reconstructed
fossil fuel-fired power plants. EPA’s proposal would replace EPA’s 2015 determination that
carbon capture and storage technology was the best system of emissions reduction for new coal
units. The comment period for the proposed revisions closed in March 2019. In January 2021, the
EPA issued the final rule. However, in April 2021, at the request of the EPA as directed by the
Biden Administration, the D.C. Circuit vacated and remanded the January 2021 final rule.

Carbon Emission Guidelines for Existing Sources — Clean Air Act § 111(d)

On August 3, 2015, EPA issued a final rule, referred to as the Clean Power Plan (CPP), regulating
CO2 emissions from existing power plants.

On February 9, 2016, the U.S. Supreme Court issued a stay of the CPP suspending implementation
of the rule pending the outcome of the merits of litigation before the D.C. Circuit Court of Appeals.
On October 10, 2017, EPA proposed to repeal the CPP and on August 21, 2018, proposed the
Affordable Clean Energy (ACE) rule to replace the CPP. The ACE rule sets forth a list of
“candidate technologies™ that states can use to reduce greenhouse gas emissions at coal-fueled
power plants. The ACE rule was finalized June 19, 2019, replacing the CPP. On January 19, 2021,
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the D.C. Circuit vacated the ACE rule and directed the EPA to proceed with new rulemaking for
the control of carbon emissions from electric utility coal-fired boilers.

Credit for Carbon Oxide Sequestration — Internal Revenue Service (IRS) § 45Q

In 2008, the Internal Revenue Service issued a tax credit for carbon oxide sequestration under
section 45Q to incentivize carbon capture and sequestration (CCS) investments. The tax credit is
computed per metric ton (tonne) of qualified carbon oxide captured and sequestered.'® Carbon
oxide can either be permanently disposed of in secure geological storage or the carbon oxide can
be utilized — typically as a tertiary injectant in enhanced oil recovery (EOR).

The Bipartisan Budget Act of 2018 reformed 45Q for carbon capture equipment that is placed in
service on or after February 9, 2018, increasing the credit amount from $10/tonne to $35/tonne for
utilization and from $20/tonne to $50/tonne for storage.® This Act also removed the limit on the
amount of tax credits that could be awarded for CCS, and, instead, requires a minimum amount of
carbon oxide to be capture annually and is available for 12 years from the date the carbon capture
equipment is originally placed into service.’

Clean Air Act Criteria Pollutants — National Ambient Air Quality Standards

The Clean Air Act requires EPA to set National Ambient Air Quality Standards (NAAQS) for six
criteria pollutants that have the potential of harming human health or the environment. The
NAAQS are rigorously vetted by the scientific community, industry, public interest groups, and
the general public, and establish the maximum allowable concentration allowed for each “criteria”
pollutant in outdoor air. The six pollutants are carbon monoxide, lead, ground-level ozone,
nitrogen dioxide (NOx), particulate matter (PM), and sulfur dioxide (SO2). The standards are set
at a level that protects public health with an adequate margin of safety. If an area is determinedto
be out of compliance with an established NAAQS standard, the state is required to develop a state
implementation plan for that area. And that plan must be approved by EPA. The plan is developed
so that once implemented, the NAAQS for the pollutant of concern will be achieved.

In October 2015, EPA issued a final rule modifying the standards for ground-level ozone from 75
parts per billion (ppb) to 70 ppb. On November 16, 2017, the EPA designated all counties where
PacifiCorp’s coal facilities are located (Lincoln, Sweetwater, Converse and Campbell Countiesin
Wyoming; and Emery County in Utah) as “Attainment.” On June 4, 2018, the EPA designated Salt
Lake County and part of Utah County where the PacifiCorp Lake Side and Gadsby gas facilities
are located as ‘“Marginal Nonattainment.” A marginal designation is the least stringent
classification for a nonattainment area and does not require a formal State Implementation Plan
(SIP).Utah submitted its strategy for meeting the standard to EPA in May of 2021.

In April 2017, the EPA Administrator signed a final action to reclassify the Salt Lake City and
Provo PM2s nonattainment area from moderate to serious. PacifiCorp’s Lake Side and Gadsby
facilities were identified as major sources subject to Utah’s serious nonattainment area SIP for
PM2s and PMa5s precursors. On April 27, 2017, PacifiCorp submitted a best-available control

15 Before February 9, 2018, the tax credit was strictly for CO».

18 The tax credit reaches $35/tonne and $50/tonne in 2026.

17 For an electric generating facility, a minimum of 500,000 tonnes of qualified carbon oxide must be captured per
year to receive the 45Q tax credit. Construction of the qualified facility must begin before January 1, 2026.
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measure technology analysis for Lake Side and Gadsby to the Utah Division of Air Quality for
review. On January 2, 2019, the Utah Air Quality Board adopted source specific emission limits
and operating practices in the SIP which incorporated the current emission and operating limits for
the Lake Side and Gadsby facilities.

Regional Haze

EPA’s regional haze rule, finalized in 1999, requires states to develop and implement plans to
improve visibility in certain national park and wilderness areas. On June 15, 2005, EPA issued
final amendments to its regional haze rule to require emission controls known as the Best Available
Retrofit Technology (BART) for industrial facilities meeting certain regulatory criteria with
emissions that have the potential to affect visibility. The regulated pollutants include fine
particulate matter (PM), nitrogen oxide (NOx), sulfur dioxide (SOz), certain volatile organic
compounds, and ammonia. The 2005 amendments included final guidelines, known as BART
guidelines, for states to use in determining which facilities must install controls and the type of
controls the facilities must use. States were given until December 2007 to develop their
implementation plans, in which states were responsible for identifying the facilities that would
have to reduce emissions under BART guidelines, as well as establishing BART emissions limits
for those facilities. States are also required to periodically update or revise their implementation
plans to reflect current visibility data and an effective long-term strategy for achieving reasonable
progress toward visibility goals. In January 2017 EPA issued a final rule updating requirements
for the first periodic update to the state implementation plans (SIP). EPA required states to submit
their second periodic SIP update by July 31, 2021, unless granted an extension.

The regional haze rule is intended to achieve natural visibility conditions by 2064 in specific
National Parks and Wilderness Areas, many of which are in the western United States where
PacifiCorp owns and operates several coal-fired generating units (Utah, Wyoming, Colorado and
Montana as well as Arizona, where a PacifiCorp-owned coal unit ceased operating in 2020).

On August 20, 2019, EPA issued a final guidance document on the technical aspects of developing
regional haze SIPs for the second implementation period of the Regional Haze Program. EPA
issued additional guidance through a memorandum on July 8, 2021, that emphasizes the 4-factor
reasonable progress analysis for the second planning period and the reduced weight of visibility as
a factor in the second planning period.

Utah Regional Haze

In May 2011, the state of Utah issued a regional haze SIP requiring the installation of SO2, NOx
and PM controls on Hunter Units 1 and 2 and Huntington Units 1 and 2. In December 2012, the
EPA approved the SO2 portion of the Utah regional haze SIP and disapproved the NOX and PM
portions. EPA’s approval of the SO2 SIP was appealed by environmental advocacy groups to the
Tenth Circuit Court of Appeals (Tenth Circuit). In addition, PacifiCorp and the state of Utah
appealed EPA’s disapproval of the NOX and PM SIP. PacifiCorp and the state’s appeals were
dismissed, and the SO2 appeal was denied by the Tenth Circuit. In June 2015, the state of Utah
submitted a revised SIP to EPA for approval with an alternative BART NOXx analysis incorporating
a requirement for PacifiCorp to retire Carbon Units 1 and 2, crediting NOX controls previously
installed on Hunter Unit 3, and concluding that no incremental controls (beyond those included in
the May 2011 SIP and already installed) were required at the Hunter and Huntington units. On
June 1, 2016, EPA issued a final rule to partially approve and partially disapprove Utah’s regional
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haze SIP and propose a federal implementation plan (FIP). The FIP required the installation of
selective catalytic reduction (SCR) controls by August 4, 2021, at four of PacifiCorp’s units in
Utah, including Hunter Units 1 and 2 and Huntington Units 1 and 2. On September 2, 2016, the
state of Utah and PacifiCorp filed petitions for administrative and judicial review of EPA’s final
rule, followed by a motion to stay the effective date of the final rule.

On June 30, 2017, Utah and PacifiCorp provided new information to EPA, again requesting
reconsideration. EPA responded on July 14, 2017, indicating its intent to reconsider its FIP. EPA
also filed a motion with the Tenth Circuit to stay EPA’s FIP and hold the litigation in abeyance
pending the rule’s reconsideration. On September 11, 2017, the Tenth Circuit granted the petition
for stay and the request for abatement. The compliance deadline of the FIP and the litigation were
stayed pending EPA’s reconsideration, and EPA was required to file periodic status reports with
the Court.

Utah and PacifiCorp worked with EPA to develop a revised Utah Regional Haze SIP, based on the
new CAMx modeling. The Utah Air Quality Board approved the revised SIP on June 24, 2019,
and the SIP Revision was submitted to EPA for review on July 3, 2019. On December 3, 2019,
Utah submitted a supplement to EPA with a minor SIP revision relating to PM 2.5.

On January 10, 2020, the EPA published its proposed approval of the Utah SIP Revision and
withdrawal of the FIP requirements for the Hunter and Huntington plants to install SCR on Hunter
Units 1 and 2 and Huntington Units 1 and 2. After receiving public comments and holding a public
hearing in the Price area on February 12, 2020, EPA issued final approval of the Utah SIP Revision
and FIP withdrawal on November 27, 2020. The final rule credits existing NOX emission controls
at the Hunter and Huntington plants as well as NOX and PM emission reductions provided by the
closure of the Carbon plant in 2015. Based on the newly approved plan, EPA also withdrew the
2016 FIP requirements to install selective catalytic reduction (SCR) control technology on Hunter
Units 1 and 2 and Huntington Units 1 and 2. On January 11, 2021, the Tenth Circuit granted Utah,
PacifiCorp, and EPA’s motion to dismiss the Utah regional haze petitions.

Environmental advocacy groups filed a petition for review objecting to the revised Utah regional
haze SIP on January 20, 2021, in the Tenth Circuit. At EPA’s request, the Tenth Circuit abated the
petition on February 4, 2021, while EPA considers the petition under the new Biden
administration’s guidelines. The state of Utah, PacifiCorp and co-owners of the Hunter plant filed
motions to intervene, which remain under advisement until the abatement is lifted.

The Western Regional Air Partnership (WRAP) is currently developing the modeling that the state
will use for the implementation of the second planning period. Utah will use a ‘Q/d’ screening
level of 10 to determine which sources will be evaluated for reasonable progress controls under
the rule. On April 21, 2020, PacifiCorp submitted a Regional Haze Reasonable Progress Analysis
for the second planning period to the Utah Department of Environmental Quality for PacifiCorp’s
Huntington and Hunter plants. The analysis was requested by the State as part of its Second
Planning Period SIP development process. PacifiCorp’s analysis included a proposal to implement
reasonable progress emission limits for NOx and SO2 on the Hunter and Huntington units to meet
second planning period requirements. On October 20, 2020, PacifiCorp submitted a follow-up
letter in response to questions from the Utah Department of Environmental Quality (Utah DEQ)
about proposed emission reductions and costs for control technology. Utah DEQ and PacifiCorp
are engaged in ongoing discussions regarding evaluations and requirements for emission
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reductions and control technologies.

Wyoming Regional Haze

OnJanuary 10, 2014, EPA issued a final rule partially approving and partially disapproving the Wyoming
SIP. The final rule required installation of the following NOx and PM controls at PacifiCorp facilities
for regional haze first planning period:

Naughton Units 1 and 2: BART is LNB/OFA

Naughton Unit 3 by December 31, 2014: SCR equipment and a baghouse

Jim Bridger Unit 3 by December 31, 2015: SCR equipment

Jim Bridger Unit 4 by December 31, 2016: SCR equipment

Jim Bridger Unit 2 by December 31, 2021: SCR equipment

Jim Bridger Unit 1 by December 31, 2022: SCR equipment

Dave Johnston Unit 3: SCR within five years or a commitment to shut down in 2027
e Wyodak: SCR equipment within five years

Wyodak — PacifiCorp and the state of Wyoming petitioned EPA’s final action several requiring
SCR at Wyodak. PacifiCorp and other parties successfully requested a stay of EPA’s final rule
relating to the Wyoming SIP pending resolution of the petition. PacifiCorp subsequently submitted
a request for reconsideration to EPA and is currently engaged in a settlement process with EPA and
Wyoming. The EPA, state of Wyoming and PacifiCorp signed a Settlement Agreement for
Wyodak on December 16, 2020. EPA published the Settlement Agreement in the Federal Register
requesting public comment on January 4, 2021. PacifiCorp submitted formal comments to the EPA
on March 5, 2021, in support of the Wyodak Settlement Agreement. The public comment period
was extended through July 6, 2021. EPA did not proceed with final approval of the Settlement
Agreement and has engaged Wyoming and PacifiCorp regarding paths for resolution.

Naughton - In its 2014 rule, EPA approved Wyoming’s determination that BART for Units 1 and
2 was LNB/OFA. EPA also indicated support for the conversion of the Naughton Unit 3 to natural
gas in lieu of retrofitting the unit with SCR and stated that it would expedite consideration of the
gas conversion once the state of Wyoming submitted the requisite SIP amendment. Wyoming
submitted its Regional Haze SIP amendment regarding Naughton Unit 3 to EPA on November 28,
2017. On March 7, 2017, Wyoming issued PacifiCorp a permit for Unit 3’s conversion to natural
gas, which allowed operation of Unit 3 on coal through January 30, 2019. PacifiCorp ceased coal
operation on Unit 3 on January 30, 2019, as required by the permit. EPA’s final rule approval of
Wyoming’s SIP revision for Naughton Unit 3 gas conversion was published in the Federal
Register on March 21, 2019, with an effective date of April 22, 2019. Naughton Unit 3 currently
operates on natural gas. Environmental groups petitioned EPA’s approval of LNB/OFA as BART
for Units 1 and 2 in the Tenth Circuit. Like the Wyodak petition, that petition was stayed by the
court and remains stayed.

Jim Bridger - SCR was installed on Jim Bridger Units 3 and 4 by the dates required by Wyoming
in state law and by EPA in the 2014 final rule. On February 5, 2019, PacifiCorp submitted to
Wyoming an application and proposed SIP revision instituting plant-wide variable average
monthly-block pound per hour NOx and SO, emission limits, in addition to an annual combined
NOx and SO; limit, on all four Jim Bridger boilers in lieu of the requirement to install SCR on
Units 1 and 2. The proposed SIP revision demonstrates that the proposed limits are more cost
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effective while leading to better modeled visibility than the SCR installation on Units 1 and 2
required in the federally approved SIP.

Wyoming’s proposed approval of the SIP revision was published for public comment July 20,
2019, through August 23, 2019. On May 5, 2020, the Wyoming Department of Environmental
Quality issued permit P0025809 with PacifiCorp’s proposed monthly and annual NOx and SO>
emission limits. Under the permit, the new emission limits become effective January 1, 2022.
Wyoming submitted a corresponding regional haze SIP revision to EPA on May 14, 2020. EPA
has not taken formal action responding to the SIP revision. Discussions between EPA, Wyoming,
and PacifiCorp regarding the SIP revision and regional haze compliance at Jim Bridger are
ongoing.

WRAP performed the modeling that the state will use for the implementation of the second
planning period. On March 31, 2020, PacifiCorp submitted a four-factor reasonable progress
analysis to Wyoming which analyzed PacifiCorp’s Naughton, Jim Bridger, Dave Johnston, and
Wyodak plants. The four-factor analyses will be used by the state in its development of the SIP for
the regional haze second planning period.

Arizona Regional Haze

The state of Arizona issued a regional haze SIP requiring, among other things, the installation of
SO2, NOx and PM controls on Cholla Unit 4, which is owned by PacifiCorp and operated by
Arizona Public Service. EPA approved in part and disapproved in part the Arizona SIP and issued
a FIP requiring the installation of SCR equipment on Cholla Unit 4. PacifiCorp filed an appeal
regarding the FIP as it relates to Cholla Unit 4, and the Arizona Department of Environmental
Quality and other affected Arizona utilities filed separate appeals of the FIP as related to their
interests. For the Cholla FIP requirements, the court stayed the appeals while parties attempted to
agree on an alternative compliance approach.

In July 2016, the EPA issued a proposed rule to approve an alternative Arizona SIP, which included
the option to convert Cholla 4 to a natural gas-fired unit or retire the unit by in 2025. EPA approved
the revised SIP on March 27, 2017. The final action allowed Cholla Unit 4 to utilize coal until
April 30, 2025, with an option to convert to gas by July 31, 2025. Cholla Unit 4 was retired in
December 2020.

Colorado Regional Haze

The Colorado regional haze SIP required SCR controls at Craig Unit 2 and Hayden Units 1 and 2.
In addition, the SIP required the installation of selective non-catalytic reduction (SNCR)
technology at Craig Unit 1 by 2018. Environmental groups appealed EPA’s action, and PacifiCorp
intervened in support of EPA. In July 2014, parties to the litigation other than PacifiCorp entered
into a settlement agreement that requires installation of SCR equipment at Craig Unit 1 in 2021.

In February 2015, the State of Colorado submitted a revised SIP to EPA for approval. As part of a
further agreement between the owners of Craig Unit 1, state and federal agencies, and parties to
previous settlements, the owners of Craig agreed to retire Unit 1 by December 31, 2025, or, to
convert the unit to natural gas by August 31, 2023. The Colorado Air Quality Board approved the
agreement on December 15, 2016. Colorado submitted the corresponding SIP amendment to EPA
Region 8 on May 17, 2017. EPA approved the SIP on July 5, 2018.
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Mercury and Hazardous Air Pollutants

The Mercury and Air Toxics Standards (MATS) became effective April 16, 2012. The MATS rule
required that new and existing coal-fueled facilities achieve emission standards for mercury, acid
gases and other non-mercury hazardous air pollutants. Existing sources were required to comply
with the new standards by April 16, 2015. However, individual sources may have been granted up
to one additional year, at the discretion of the Title V permitting authority, to complete installation
of controls or for transmission system reliability reasons. By April 2015, PacifiCorp had taken the
required actions to comply with MATS across its generation facilities. On April 25, 2016, the EPA
published a Supplemental Finding that determined that it is appropriate and necessary to regulate
under the MATS rule which addressed the Supreme Court decision.

On February 7, 2019, the EPA published a reconsideration of the Supplemental Finding in which
it proposed to find that it is not appropriate and necessary to regulate hazardous air pollutants,
reversing the Agency’s prior determination. In May 2020, the EPA published its decision to repeal
the appropriate and necessary findings in the MATS rule regarding regulation of electric utility
steam generating units, and to retain the rule’s current emission standards. The rule took effect in
July 2020. Several petitions for review were filed in the D.C. Circuit by parties challenging and
supporting the EPA's decision to rescind the appropriate and necessary finding. Until litigation over
the rule is exhausted, PacifiCorp cannot fully determine the potential impacts of the changes to the
MATS rule.

Coal Combustion Residuals

In May 2010, the EPA released a proposed rule to regulate the management and disposal of coal
combustion byproducts under the Resource Conservation and Recovery Act (RCRA). The final
rule became effective October 19, 2015. The final rule regulates coal combustion byproducts as
non-hazardous waste under RCRA Subtitle D and establishes minimum nationwide standards for
the disposal of coal combustion residuals (CCR). Under the final rule, surface impoundmentsand
landfills utilized for coal combustion byproducts may need to be closed unless they can meet the
more stringent regulatory requirements. The final rule requires regulated entities to post annual
groundwater monitoring and corrective action reports. The first of these reports was posted to
PacifiCorp’s coal combustion rule compliance data and information websites in March 2018.
Based on the results in those reports, additional action was required under the rule. At the time the
rule was published in April 2015, PacifiCorp operated 18 surface impoundments and seven
landfills that contained CCR. Before the effective date in October 2015, nine surface
impoundments and three landfills were either closed or repurposed to no longer receive CCR and
hence are not subject to the final rule.

Multiple parties filed challenges over various aspects of the final rule in 2015, resulting in
settlement of some of the issues and subsequent regulatory action by the EPA, including subjecting
inactive surface impoundments to regulation. In response to legal challenges and court actions,
EPA, in March 2018, issued a proposal to address provisions of the final CCR rule that were
remanded back to the agency. The proposal included provisions that establish alternative
performance standards for owners and operators of CCR units located in states that have approved
permit programs or are otherwise subject to oversight through a permit program administered by
the EPA. The first phase of the CCR rule amendments was made effective in August 2018 (the
"Phase 1, Part 1 rule™). In addition to adopting alternative performance standards and revising

57



PAcCIFICORP — 2021 IRP CHAPTER 3 — PLANNING ENVIRONMENT

groundwater performance standards for certain constituents, the EPA extended the deadline by
which facilities must initiate closure of unlined ash ponds exceeding a groundwater protection
standard and impoundments that do not meet the rule's aquifer location restrictions to October
2020.

Following the March 2019 submittal of competing motions from environmental groups, EPA
finalized its Holistic Approach to Closure: Part A rule ("Part A rule") in September 2020. The rule
reclassified compacted-soil lined surface impoundments from "lined™" to "unlined,” established a
deadline of April 11, 2021, by which all unlined surface impoundments must initiate closure, and
revised the alternative closure provisions to grant facilities additional time to initiate closure in
order to manage CCR and non-CCR waste streams either due to a lack of alternative capacity or
due to a commitment to close the coal-fueled operating unit and complete closure of unlined
impoundments by a date certain. The Part A rule also revised certain requirements regarding annual
groundwater monitoring and corrective action reports and publicly accessible CCR internet sites.
A provision in Part A allows demonstrations to be submitted to the EPA allowing for operation of
unlined CCR ponds beyond the April 11, 2021, deadline for initiation of closure. PacifiCorp has
submitted alternative closure demonstrations for the Naughton South Ash Pond and the Jim
Bridger FGD Pond 2. PacifiCorp anticipates a response and determination from EPA on both
demonstrations before the end of 2021.

On October 16, 2020, the EPA released the pre-publication version of the final Holistic Approach
to Closure: Part B rule ("Part B rule™). The Part B rule finalizes a two-step process, as set forth in
the March 2020 proposal, allowing facilities to request approval to continue operating an existing
unlined CCR surface impoundment with an alternate liner system. The other provisions that were
contained in the Part B proposal, including (1) options to use CCR during closure of a CCR unit,
(2) an additional closure-by-removal option and (3) new requirements for annual closure progress
reports, were not finalized with the Part B rule. These options will be addressed by the EPA in a
subsequent rulemaking action. In addition to the Part A and Part B rules, the EPA has proposed
the Phase Il rule, the federal CCR permit program rule, and the advanced notice of proposed
rulemaking for legacy impoundments. Until the proposals are finalized and fully litigated,
PacifiCorp cannot determine whether additional action may be required.

Separately, on August 10, 2017, the EPA issued proposed permitting guidance on how states' coal
combustion residuals permit programs should comply with the requirements of the final rule as
authorized under the December 2016 Water Infrastructure Improvements for the Nation Act. To
date, none of the states in which PacifiCorp operates has submitted an application to the EPA for
approval of state permitting authority. The state of Utah adopted the federal final rule in September
2016, which required PacifiCorp to submit permit applications for two of its landfills by March
2017. 1t is anticipated that the state of Utah will submit an application to EPA for approval of its
coal combustion residuals permit program prior to the end of 2022. In 2019, the state of Wyoming
proposed to adopt state rules which incorporate the final federal rule by reference. Wyoming
finalized its rule in late 2020 and is waiting on legislative approval, likely in 2022, before submitting an
application to the EPA to implement a state permit program.
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Water Quality Standards

Cooling Water Intake Structures

The federal Water Pollution Control Act (“Clean Water Act”) establishes the framework for
maintaining and improving water quality in the United States through a program that regulates,
among other things, discharges to and withdrawals from waterways. The Clean Water Act requires
that cooling water intake structures reflect the “best technology available for minimizing adverse
environmental impact” to aquatic organisms. In May 2014, EPA issued a final rule, effective
October 2014, under § 316(b) of the Clean Water Act to regulate cooling water intakes at existing
facilities. The final rule established requirements for electric generating facilities that withdraw
more than two million gallons per day, based on total design intake capacity, of water from waters
of the United States and use at least 25 percent of the withdrawn water exclusively for cooling
purposes. PacifiCorp’s Dave Johnston generating facility withdraws more than two million gallons
per day of water from waters of the U.S. for once-through cooling applications. Jim Bridger,
Naughton, Gadsby, Hunter, and Huntington generating facilities currently use closed-cycle
cooling towers and withdraw more than two million but less than 125 million gallons of water per
day. The rule includes impingement (i.e., when fish and other aquatic organisms are trapped
against screens when water is drawn into a facility’s cooling system) mortality standards and
entrainment (i.e., when organisms are drawn into the facility) standards. The standards will be set
on a case-by-case basis to be determined through site-specific studies and will be incorporated into
each facility’s discharge permit.

Rule-required permit application requirements (PARs) have been submitted to the appropriate
permitting authorities for the Jim Bridger, Naughton, Gadsby, Hunter and Huntington plants. As
the five facilities utilize closed-cycle recirculating cooling water systems (cooling towers)
exclusively for equipment cooling, it is expected that state agencies will require no further action
from PacifiCorp to comply with the rule-required standards.

Because Dave Johnston utilizes once-through cooling with withdrawal rates greater than 125
million gallons per day, the facility has been required to conduct more rigorous permit application
requirements. The Dave Johnston permit application requirements were submitted to the Wyoming
Water Quality Division on May 31, 2019. The application proposed that no modifications to the
intake structure were required; however, upon review of the submittal and subsequent issuance of a
draft permit for public notice, the Water Quality Division has indicated that PacifiCorp may be
required to select and implement an approved 316(b) impingement mortality compliance option by
December 31, 2023. As the final Dave Johnston Wyoming Pollutant Discharge Elimination
System permit has yet to be issued which is expected to include 316(b) impingement mortality
(IM) compliance requirements, it is anticipated that the December 31, 2023 IM technology
implementation date will be adjusted to compensate for the actual permit issuance date.

Effluent Limit Guidelines

In November 2015, the EPA published final effluent limitation guidelines and standards for the
steam electric power generating sector which, among other things, regulate the discharge of bottom
ash transport water, fly ash transport water, combustion residual leachate and non-chemical metal
cleaning wastes. These guidelines, which had not been revised since 1982, were revised in
response to the EPA's concerns that the addition of controls for air emissions has changed the
effluent discharged from coal- and natural gas-fueled generating facilities. Under the originally
promulgated guidelines, permitting authorities were required to include the new limits in each
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impacted facility's National Pollutant Discharge Elimination System permit upon renewal with the
new limits to be met as soon as possible, beginning November 1, 2018 and fully implemented by
December 31, 2023.

On April 5, 2017, a request for reconsideration and administrative stay of the guidelines was filed
with the EPA. EPA granted the request for reconsideration and extended certain compliance dates
for flue gas desulfurization wastewater and bottom ash transport water limits until November 1,
2020.

On November 22, 2019, EPA proposed updates to the 2015 rule, specifically addressing flue gas
desulfurization wastewater and bottom ash transport water. Those proposals were formalized in
rule when the EPA administrator signed the Reconsideration Rule, and it was published in the
Federal Register on October 13, 2020. The rule eases selenium limits on flue gas desulfurization
wastewater, eases the zero-discharge requirements on bottom ash transport water associated with
blowdown of ash handling systems, allows a two-year time extension to meet flue gas
desulfurization wastewater requirements, and includes additional subcategories to both wastewater
categories.

Most of the issues raised by this rule are already being addressed at PacifiCorp facilities through
compliance with the coal combustion residuals rule and are not expected to impose significant
additional requirements on the facilities. The Dave Johnston plant anticipates achieving
compliance with the rule by issuing a notice of planned participation for subcategorization, or by
installation and operation of a bottom ash recycle system that would enable long-term compliance
with the Reconsideration Rule.

Renewable Generation Regulatory Framework

Regulatory and permitting requirements for renewable energy projects are addressed at federal,
state, and local levels. All wind projects in the United States must comply with federal regulations
for wildlife impacts, aviation safety, clean water, communication systems, and Department of
Defense impacts. Eagle Incidental Take Permits (EITPs), including associated surveys,
monitoring, and compensatory mitigation, are necessary for wind projects that may result in take
of bald or golden eagles. State and county regulations often address localized topics such as road
and traffic concerns, community economic impacts, viewshed requirements, sage-grouse
stipulations, wind turbine location guidelines, and land use and zoning restrictions. Solar projects
must comply with federal and state regulations that restrict disturbance of certain flora and fauna
and are subject to local planning and zoning regulations for land use. Storm water pollution
prevention plans for renewable projects are usually required on a state level to control sediment
runoff during construction and all renewable projects must comply with the Clean Water Act rules
which are controlled at the federal level. Renewable energy projects located on federally managed
lands are subject to National Environmental Policy Act (NEPA) review, which may include
cultural and biological resource surveys, assessment of potential impacts, public comment periods,
and avoidance/minimization/mitigation efforts. Power lines associated with renewable energy
projects, including collector lines at the project site and grid-connecting transmission lines, may
also be subject to environmental regulations, review, stipulations, or permits.

The wind projects constructed as part of PacifiCorp’s Energy Vision 2020 initiative for example,
(TB Flats, Ekola Flats, and Cedar Springs) were required to obtain permits from the State of
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Wyoming’s Industrial Siting Division which required extensive studies of the conditions of the
site, coordination with state agencies in the development process, and forecast of impacts from the
project. Renewable energy projects in the State of Wyoming that meet the Industrial Siting
Division’s size or capital thresholds must obtain approval before they can begin construction. Most
wind project developers coordinate with federal and/or state authorities to evaluate and mitigate
potential impacts to birds or other wildlife species, particularly eagles, migratory birds, and bats,
during the wind turbine siting process to minimize wildlife impacts and potential operational risks.
Greater sage-grouse are currently managed by the states, and renewable energy projects and
associated transmission lines would require state agency review; stipulations or mitigation
requirements vary by state and project impacts. Because the generation capabilities of renewable
energy projects are site specific and can vary greatly between different sites, understanding the
specific permit requirements for each site is critical to developing a successful project.

Tax Extender Legislation

On Dec. 27, 2020, President Trump signed into law the Taxpayer Certainty and Disaster Relief
Act of 2020. Among other things, the bill extended and expanded certain alternative energy tax
credits. Notable as relating to the 2021 IRP, the renewable electricity production tax credit (PTC)
was extended by one year for certain qualifying facilities; for wind facilities that begin construction
during 2021, the credit continues to be equal to 60% of the full value of the PTC. The energy tax
credit (ITC) was extended by two years for certain qualifying facilities; the bill extends the 26%
ITC for solar energy property that begins construction during 2021 and 2022, before being phased
down further.

The energy tax credit was expanded to cover offshore wind facilities; generally, any offshore wind
project that on which construction after December 31, 2017, and before January 1, 2026, will
qualify for a 30% ITC. And, finally, the credit for carbon dioxide sequestration was extended to
cover facilities that begin construction by the end of 2025. Additional schedules detailing the
phase-out of the wind PTC and solar ITC are provided as follows:
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Table 3.1 — Tax Extender Legislation and Phaseout of PTC and ITC
Phaseout of Wind PTC

Date Construction Begins In-Service Date® % of Eull PTC Rate
Before 12/31/2015 Before 01/01/2020 100%

01/01/2016- 12/31/2016  Before01/01/2022  100%
e R
e e .
e e s e B
b e — e
e e e S
On or After 01/01/2022  Any L e

“ In-Service date assumes the use of the Continuity Safe Harbor which is 4 years after the calendar

year during which construction, 5 years for projects beginning censtruction in 2016 and 2017.

Phaseout of Solar ITC

Date Construction Begins In-Service Date ITC Rate

Before 01/01/2020 Before 01/01/2026 30%
e RS e, R
s eoicaaa ééf&ée"bl"/bif"zb éé R MR s
e .i;s“.“;zo'z'z _______________ Before 0”0”2026 N S
01/01/2023 - 12/31/2023  Before 01/01/2026 2%
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State Policy Update

California

Under the authority of the Global Warming Solutions Act, the California Air Resources Board
(CARB) adopted a greenhouse gas cap-and-trade program in October 2011, with an effective date
of January 1, 2012; compliance obligations were imposed on regulated entities beginning in 2013.
The first auction of greenhouse gas allowances was held in California in November 2012, andthe
second auction in February 2013. PacifiCorp is required to sell, through the auction process, its
directly allocated allowances and purchase the required allowances necessary to meet its
compliance obligations.

In May 2014, CARB approved the first update to the Assembly Bill (AB) 32 Climate Change
scoping plan, which defined California’s climate change priorities for the next five years and set
the groundwork for post-2020 climate goals. In April 2015, Governor Brown issued an executive
order to establish a mid-term reduction target for California of 40 percent below 1990 levels by
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2030. CARB has subsequently been directed to update the AB 32 scoping plan to reflect the new
interim 2030 target and previously established 2050 target.

In 2002, California established a RPS requiring investor-owned utilities to increase procurement
from eligible renewable energy resources. California’s RPS requirements have been accelerated
and expanded a number of times since its inception. Most recently, in September 2018, Governor
Jerry Brown signed into law the 100 Percent Clean Energy Act of 2018, Senate Bill (SB) 100,
which requires utilities to procure 60 percent of their electricity from renewables by 2030 and
enabled all the state’s agencies to work toward a longer-term planning target for 100 percent of
California’s electricity to come from renewable and zero-carbon resources by December 31, 2045.

Oregon

In 2007, the Oregon Legislature passed House Bill (HB) 3543 — Global Warming Actions, which
establishes greenhouse gas reduction goals for the state that: (1) end the growth of Oregon
greenhouse gas emissions by 2010; (2) reduce greenhouse gas levels to ten percent below 1990
levels by 2020; and (3) reduce greenhouse gas levels to at least 75 percent below 1990 levels by
2050. In 2009, the legislature passed SB 101, which requires the Public Utility Commission of
Oregon (OPUC) to submit a report to the legislature before November 1 of each even-numbered
year regarding the estimated rate impacts for Oregon’s regulated electric and natural gas
companies of meeting the greenhouse gas reduction goals of ten percent below 1990 levels by
2020 and 15 percent below 2005 levels by 2020. The OPUC submitted its most recent report
November 1, 2014.

In 2007, Oregon enacted Senate Bill (SB) 838 establishing an RPS requirement in Oregon. Under
SB 838, utilities are required to deliver 25 percent of their electricity from renewable resources by
2025. On March 8, 2016, Governor Kate Brown signed SB 1547-B, the Clean Electricity and Coal
Transition Plan, into law. SB 1547-B extends and expands the Oregon RPS requirement to 50
percent of electricity from renewable resources by 2040 and requires that coal-fueled resources are
eliminated from Oregon’s allocation of electricity by January 1, 2030. The increase in the RPS
requirements under SB 1547-B is staged—27 percent by 2025, 35 percent by 2030, 45 percentby
2035, and 50 percent by 2040. The bill changes the renewable energy certificate (REC) life to five
years, while allowing RECs generated from the effective date of the bill passage until the end of
2022 from new long-term renewable projects to have unlimited life. The bill also includes
provisions to create a community solar program in Oregon and encourage greater reliance on
electricity for transportation.

On March 10, 2020, Oregon Governor Kate Brown issued Executive Order 20-04 (EO 20-04),
which directs state agencies to take actions to reduce and regulate greenhouse gas emissions.

EO 20-04 establishes emissions reduction goals for Oregon and directs certain state agencies to
take specific actions to reduce emissions and mitigate the impacts of climate change. EO 20-04
also provides overarching direction to state agencies to exercise their statutory authority to help
achieve Oregon's climate goals.

In 2021, Oregon passed House Bill 2021, which directs utilities to reduce emissions levels below
2010-2012 baseline levels by 80% by 2030, 90% by 2035, and 100% by 2040. Utilities will also
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convene a Community Benefits and Impacts Advisory Group. PacifiCorp’s 2023 IRP will include
modeling to support House Bill 2021.

Washington

In November 2006, Washington voters approved Initiative 937 (1-937), the Washington Energy
Independence Act, which imposes targets for energy conservation and the use of eligible
renewable resources on electric utilities. Under 1-937, utilities must supply 15 percent of their
energy from renewable resources by 2020. Utilities must also set and meet energy conservation
targets starting in 2010.

In 2008, the Washington Legislature approved the Climate Change Framework E2SHB 2815,
which establishes the following state greenhouse gas emissions reduction limits: (1) reduce
emissions to 1990 levels by 2020; (2) reduce emissions to 25 percent below 1990 levels by 2035;
and (3) by 2050, reduce emissions to 50 percent below 1990 levels or 70 percent below
Washington’s forecasted emissions in 2050.

In July 2015, Governor Inslee released an executive order that directed the Washington
Department of Ecology to develop new rules to reduce carbon emissions in the state. In December
2017, Washington’s Superior Court concluded that the Department of Ecology did not have the
authority to impose the Clean Air Rule without legislative approval. As a result, the Department
of Ecology has suspended the rule’s compliance requirements.

In 2019, the Washington Legislature approved the Clean Energy Transformation Act (CETA)
which requires utilities to eliminate coal-fired resources from Washington rates by December 31,
2025, be carbon neutral by January 1, 2030, and establishes a target of 100 percent of its electricity
from renewable and non-emitting resources by 2045.

In 2021, Washington passed the Climate Commitment Act, which establishes a cap-and-trade
program to be implemented by no later than 2023 through the regulatory rulemaking process. The
Climate Commitment Act does not modify any of PacifiCorp’s obligations under CETA, and
utility allowances within the cap-and-trade program are aligned with the CETA renewable energy
requirements. The legislation allows — but does not require — linkage with cap-and-trade programs
in jurisdictions outside of Washington State.

Utah

In March 2008, Utah enacted the Energy Resource and Carbon Emission Reduction Initiative,
which includes provisions to require utilities to pursue renewable energy to the extent that it is cost
effective. It sets out a goal for utilities to use eligible renewable resources to account for 20 percent
of their 2025 adjusted retail electric sales.

On March 10, 2016, the Utah legislature passed SB 115-The Sustainable Transportation and
Energy Plan (STEP). The bill supports plans for electric vehicle infrastructure and clean coal
research in Utah and authorizes the development of a renewable energy tariff for new Utah
customer loads. The legislation establishes a five-year pilot program to provide mandated funding
for electric vehicle infrastructure and clean coal research, and discretionary funding for solar
development, utility-scale battery storage, and other innovative technology and air quality
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initiatives. The legislation also allows PacifiCorp to recover its variable power supply costs
through an energy balancing account and establishes a regulatory accounting mechanism to
manage risks and provide planning flexibility associated with environmental compliance or other
economic impairments that may affect PacifiCorp’s coal-fueled resources in the future. The
deferrals of variable power supply costs went into effect in June 2016, and implementation and
approval of the other programs was completed by January 1, 2017.

On March 11, 2020, the Utah Legislature passed HB 396, Electric Vehicle Charging Infrastructure
Amendments, that enables PacifiCorp to create an Electrical Vehicle Infrastructure Program, with
a maximum funding from customers of $50 million for all costs and expenses. The legislation
allows PacifiCorp to own and operate electric vehicle charging stations and to provide investments
in make-ready infrastructure to interested customers.

Wyoming

On March 8, 2019, Wyoming Senate File 0159 (SF 159) was passed into law. SF 159 limits the
recovery costs for the retirement of coal fired electric generation facilities, provides a process for
the sale of an otherwise retiring coal fired electric generation facility, exempts a person purchasing
an otherwise retiring coal fired electric generation facility from regulation as a public utility;
requires purchase of electricity generated from purchased retiring coal fired electric generation
facility (as specified in final bill); and provides an effective date.

Cost recovery associated with electric generation built to replace a retiring coal fired generation
facility shall not be allowed by the Wyoming Public Service Commission unless the Commission
has determined that the public utility made a good faith effort to sell the facility to another person
prior to its retirement and that the public utility did not refuse a reasonable offer to purchase the
facility or the Commission determines that, if a reasonable offer was received, the sale was not
completed for a reason beyond the reasonable control of the public utility.

Under SF 159 electric public utilities, other than cooperative electric utilities, shall be obligated to
purchase electricity generated from a coal fired electric generation facility purchased under
agreement approved by the Commission, provided the otherwise retiring coal fired electric
generation facility offers to sell some or all of the electricity from the facility to an electric public
utility, the electricity is sold at a price that is no greater than the purchasing electric utility’s
avoided cost, the electricity is sold under a power purchase agreement, and the Commission
approves a 100 percent cost recovery in rates for the cost of the power purchase agreement and the
agreement is 100 percent allocated to the public utility’s Wyoming customers unless otherwise
agreed to by the public utility.

In March 2020, the Wyoming legislature passed House Bill 200 (HB 200), Reliable and
Dispatchable Low-Carbon Energy Standards. HB 200 requires the Wyoming Public Service
Commission to put in place astandard for each public utility specifying a percentage of electricity
to be generated from coal-fired generation utilizing carbon capture technology by 2030. The
requirement would only apply to generation allocated to Wyoming customers. HB 200 will require
each public utility to demonstrate in its IRP the steps taken to achieve the electricity generation
standard established by the Commission and will allow rate recovery of costs incurred by a public
utility that utilizes coal-fired generation with carbon capture technology installed.
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Greenhouse Gas Emission Performance Standards

California, Oregon and Washington have greenhouse gas emission performance standards
applicable to all electricity generated in the state or delivered from outside the statethat is no higher
than the greenhouse gas emission levels of a state-of-the-art combined cycle natural gas generation
facility. The standards for Oregon and California are currently set at 1,100 Ib CO2/MWh, which is
defined as a metric measure used to compare the emissions from various greenhouse gases based
on their global warming potential. In September 2018, the Washington Department of Commerce
issued a new rule lowering the emissions performance standard to 925 lb CO2/MWh.

Renewable Portfolio Standards

An RPS requires a retail seller of electricity to include in its resource portfolio a certain amount of
electricity from renewable energy resources, such as wind, geothermal and solar energy. The
retailer can satisfy this obligation by using renewable energy from its own facilities, purchasing
renewable energy from another supplier’s facilities, using Renewable Energy Credits (RECs)that
certify renewable energy has been generated, or a combination of all of these.

RPS policies are currently implemented at the state level and vary considerably in their renewable
targets (percentages), target dates, resource/technology eligibility, applicability of existing plants
and contracts, arrangements for enforcement and penalties, and use of RECs.

In PacifiCorp’s service territory, California, Oregon, and Washington have each adopted a
mandatory RPS, and Utah has adopted a RPS goal. Each of these states’ legislation and
requirements are summarized in Table 3.2, with additional discussion below.

Table 3.2 — State RPS Requirements

California Oregon Washington Utah
Legislation e Senate Bill 1078 (2002) e Senate Bill 838 Oregon e |Initiative Measure No. e Senate Bill 202 (2008)
e Assembly Bill 200 (2005) Renewable Energy Act 937 (2006)
e Senate Bill 107 (2006) (2007) e SB 5400 (2013)
L]

House Bill 3039 (2009)
House Bill 1547-B (2016)

Senate Bill 2 First
Extraordinary Session (2011)
Senate Bill 350 (2015)
Senate Bill 100 (2018)

Requirement e 20% by December 31, 2013 e 5% by December 31, 2011 e 3% by January 1, 2012 e Goal of 20% by 2025
or Goal ® 25% by December 31, 2016 e 15% by December 31, 2015 e 9% by January 1, 2016 (must be cost
® 33% by December 31, 2020 e 20% by December 31, 2020 e 15% by January 1, effective)
e 44% by December 31, 2024 e 27% by December 31, 2025 2020 and beyond e Annual targets are
® 52% by December 31, 2027 e 35% by December 31, 2030 * Annual targets are based on the
e 60% by December 31, 2030 o 45% by December 31,2035 | based on the average of adjusted*® retail sales
and beyond e 50% by December 31, 2040 the utility’s load for the for the calendar year
e Planning target of 100% * Based on the retail load for previous two years 36 months before the
renewable and zero-carbon that year target year
by 2045

* Based on the retail load for a
three-year compliance period

18 Adjustments for generated or purchased from qualifying zero carbon emissions and carbon capture storage and
DSM.
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California

California originally established its RPS program with passage of SB 1078 in 2002. Several bills
that have since been passed into law to amend the program. In the 2011 First Extraordinary Special
Session, the California Legislature passed SB 2 (1X) to increase California’s RPS to 33 percent
by 2020.1° SB 2 (1X) also expanded the RPS requirements to all retail sellers of electricity and
publicly owned utilities. In October 2015, SB 350, the Clean Energy and Pollution Reduction Act,
was signed into law.?° SB 350 established a greenhouse gas reduction target of 40 percent below
1990 levels by 2030 and 80 percent below 1990 levels by 2050 and expanded the state’s
renewables portfolio standard to 50 percent by 2030. In September 2018, the signing of SB 100,
the Clean Energy Act of 2018, further expanded and accelerated the California RPS to 60 percent
by 2030 and directed the state’s agencies to plan for a longer-term goal of 100 percent of total
retail sales of electricity in California to come from eligible renewable and zero-carbon resources
by December 31, 2045.

SB 2 (1X) created multi-year RPS compliance periods, which were expanded by SB 100. The
California Public Utilities Commission approved compliance periods and corresponding RPS
procurement requirements, which are shown in Table 3.3 below.

Table 3.3 — California Compliance Period Requirements

Compliance Period Procurement Quantity Requirement Calculation
(20% * 2011 Retail Sales) + (20% * 2012 Retail Sales)

+ (20% * 2013 Retail Sales)

(21.7% * 2014 Retail Sales) + (23.3% * 2015 Retail Sales)

Compliance Period 1 (2011-2013)

Compliance Period 2 (2014-2016) + (25% * 2016 Retail Sales)
. . (27% * 2017 Retail Sales) + (29% * 2018 Retail Sales)
Compliance Period 3 (2017-2020) + (31% * 2019 Retail Sales) + (33% * 2020 Retail Sales)

(35.8% * 2021 Retail Sales) + (38.5% * 2022 Retail Sales)
+ (41.3% * 2023 Retail Sales) + (44% * 2024 Retail Sales)
(47% * 2025 Retail Sales) + (50% * 2026 Retail Sales)

+ (52% * 2027 Retail Sales)

(54.7% * 2028 Retail Sales) + (57.3% * 2029 Retail Sales)
+ (60% * 2030 Retail Sales)

Compliance Period 4 (2021-2024)

Compliance Period 5 (2025-2027)

Compliance Period 6 (2028-2030)

SB 2 (1X) established new “portfolio content categories” for RPS procurement, which delineated
the type of renewable product that may be used for compliance and also set minimum and
maximum limits on certain procurement content categories that can be used for compliance.

Portfolio Content Category 1 includes eligible renewable energy and RECs that meet either of the
following criteria:

Have a first point of interconnection with a California balancing authority, have a first
point of interconnection with distribution facilities used to serve end users within a
California balancing authority area, or are scheduled from the eligible renewable
energy resource into a California balancing authority without substituting electricity
from another source;*! or

Have an agreement to dynamically transfer electricity to a California balancing

19 www.leginfo.ca.gov/pub/11-12/hill/sen/sh_0001-0050/sbx1_2_bill_20110412_chaptered.pdf
20 leginfo.legislature.ca.gov/faces/bilINavClient.xhtmlI?hill_id=201520160SB350
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authority.

Portfolio Content Category 2 includes firmed and shaped eligible renewable energy resource
electricity products providing incremental electricity and scheduled into a California balancing
authority.

Portfolio Content Category 3 includes eligible renewable energy resource electricity products, or
any fraction of the electricity, including unbundled renewable energy credits that do not qualify
under the criteria of Portfolio Content Category 1 or Portfolio Content Category 2.2

Additionally, the CPUC established the balanced portfolio requirements for contracts executed
after June 1, 2010. The balanced portfolio requirements set minimum and maximum levels for the
Procurement Content Category products that may be used in each compliance period as shown in
Table 3.4.

Table 3.4 — California Balanced Portfolio Requirements
California RPS Compliance Period Balanced Portfolio Requirement

Category 1 — Minimum of 50% of Requirement

Compliance Period 1 (2011-2013) Category 3 — Maximum of 25% of Requirement

Category 1 — Minimum of 65% of Requirement

Compliance Period 2 (2014-2016) Category 3 — Maximum of 15% of Requirement

Compliance Period 3 (2017-2020)
Compliance Period 4 (2021-2024) Category 1 — Minimum of 75% of Requirement
Compliance Period 5 (2025-2027) Category 3 — Maximum of 10% of Requirement
Compliance Period 6 (2028-2030)

In December 2011, the CPUC confirmed that multi-jurisdictional utilities, such as PacifiCorp, are
not subject to the percentage limits in the three portfolio content categories. PacifiCorp is required
to file annual compliance reports with the CPUC and annual procurement reports with the
California Energy Commission (CEC). Neither SB 350 nor SB 100 changed the portfolio content
categories for eligible renewable energy resources or the portfolio balancing requirements
exemption provided to PacifiCorp. For utilities subject to the portfolio balancing requirements, the
CPUC extended the compliance period 3 requirements through 2030.

The full California RPS statute is listed under Public Utilities Code Section 399.11-399.32.
Additional information on the California RPS can be found on the CPUC and CEC websites.
Qualifying renewable resources include solar thermal electric, photovoltaic, landfill gas, wind,
biomass, geothermal, municipal solid waste, energy storage, anaerobic digestion, small
hydroelectric, tidal energy, wave energy, ocean thermal, biodiesel, and fuel cells using renewable
fuels. Renewable resources must be certified as eligible for the California RPS by the CEC and
tracked in the Western Renewable Energy Generation Information System (WREGIS).

2L A REC can be sold either “bundled” with the underlying energy or “unbundled” as a separate commodity from the
energy itself into a separate REC trading market.
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Oregon

Oregon established the Oregon RPS with passage of SB 838 in 2007. The law, called the Oregon
Renewable Energy Act, was adopted in June 2007, and provides a comprehensive renewable
energy policy for the state.?? Subject to certain exemptions and cost limitations established in the
Oregon Renewable Energy Act, PacifiCorp and other qualifying electric utilities must meet a target
of at least 25 percent renewable energy by 2025. In March 2016, the Legislature passed SB 1547,%3
also referred to as Oregon’s Clean Electricity and Coal Transition Act. In addition to requiring
Oregon to transition off coal by 2030, the new law doubled Oregon’s RPS requirements, which
are to be staged at 27 percent by 2025, 35 percent by 2030, 45 percent by 2035, and 50 percent by
2040 and beyond. Other components of SB 1547 include:

e Development of a community solar program with at least 10 percent of the program
capacity reserved for low-income customers.

e A requirement that by 2025, at least eight percent of the aggregate electric capacity
of the state’s investor-owned utilities must come from small-scale renewable projects
under 20 megawatts.

e Creates new eligibility for pre-1995 biomass plants and associated thermal co-
generation. Under the previous law, pre-1995 biomass was not eligible until 2026.

e Direction to the state’s investor-owned utilities to propose plans encouraging greater
reliance on electricity in all modes of transportation, to reduce carbon emissions.

e Removal of the Oregon Solar Initiative mandate.?*

SB 1547 also modified the Oregon REC banking rules as follows:

e RECs generated before March 8, 2016, have an unlimited life.

e RECs generated during the first five years for long-term projects coming online
between March 8, 2016, and December 31, 2022, have an unlimited life.

e RECs generated on or after March 8, 2016, from resources that came online
before March 8, 2016, expire five years beyond the year the REC was
generated.

e RECs generated beyond the first five years for long-term projects coming online
between March 8, 2016, and December 31, 2022, expire five years beyond the year
the REC is generated.

e RECs generated from projects coming online after December 31, 2022, expire five
years beyond the year the REC is generated.

e Banked RECs can be surrendered in any compliance year regardless of vintage
(eliminates the “first-in, first-out” provision under SB 838).

To qualify as eligible, the RECs must be from a resource certified as Oregon RPS eligible by the
Oregon Department of Energy and tracked in WREGIS.

22 www. leg.state.or.us/07reg/measpdf/sb0800.dir/sb0838.en.pdf

2 olis.leg.state.or.us/liz/2016R1/Downloads/MeasureDocument/SB1547/Enrolled

24 In 2009, Oregon passed House Bill 3039, also called the Oregon Solar Initiative, requiring that on or before
January 1, 2020, the total solar photovoltaic generating nameplate capacity must be at least 20 megawatts from all
electric companies in the state. The Public Utility Commission of Oregon determined that PacifiCorp’s share of the
Oregon Solar Initiative was 8.7 megawatts.
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Qualifying renewable energy sources can be located anywhere in the United States portion of the
Western Electricity Coordinating Council geographic area, and a limited amount of unbundled
renewable energy credits can be used toward the annual compliance obligation. Eligible renewable
resources include electricity generated from wind, solar photovoltaic, solar thermal, wave, tidal,
ocean thermal, geothermal, certain types of biomass and biogas, municipal solid waste, and
hydrogen power stations using anhydrous ammonia.

Electricity generated by a hydroelectric facility is eligible if the facility is not located in any
federally protected areas designated by the Pacific Northwest Electric Power and Conservation
Planning Council as of July 23, 1999, or any area protected under the federal Wild and Scenic
Rivers Act, P.L. 90-542, or the Oregon Scenic Waterways Act, ORS 390.805 to 390.925; or if the
electricity is attributable to efficiency upgrades made to the facility on or after January 1, 1995,
and up to 50 average megawatts of electricity per year generated by a certified low-impact
hydroelectric facility owned by an electric utility and up to 40 average megawatts of electricity per
year generated by certified low-impact hydroelectric facilities not owned by electric utilities.

PacifiCorp files an annual RPS compliance report by June 1 of every year and a renewable
implementation plan on or before January 1 of even-numbered years, unless otherwise directed by
the Public Utility Commission of Oregon. These compliance reports and implementation plans are
available on PacifiCorp’s website.?

The full Oregon RPS statute is listed in Oregon Revised Statutes (ORS) Chapter 469A and the
solar capacity standard is listed in ORS Chapter 757. The Public Utility Commission of Oregon
rules are in Oregon Administrative Rules (OAR) Chapter 860 Division 083 for the RPS and OAR
Chapter 860 Division 084 for the solar photovoltaic program. The Oregon Department of Energy
rules are under OAR Chapter 330 Division 160.

Utah

In March 2008, Utah’s governor signed Utah SB 202, the Energy Resource and Carbon Emission
Reduction Initiative.?® The Energy Resource and Carbon Emission Reduction Initiative is codified
in Utah Code Title 54 Chapter 17. Among other things, this law provides that, beginning in the
year 2025, 20 percent of adjusted retail electric sales of all Utah utilities be supplied by renewable
energy if it is cost effective. Retail electric sales will be adjusted by deducting the amount of
generation from sources that produce zero or reduced carbon emissions and for sales avoided
because of energy efficiency and demand side management programs. Qualifying renewable
energy sources can be located anywhere in the Western Electricity Coordinating Council areas,
and unbundled renewable energy credits can be used for up to 20 percent of the annual qualifying
electricity target.

Eligible renewable resources include electricity from a facility or upgrade that becomes
operational on or after January 1, 1995, that derives its energy from wind, solar photovoltaic, solar
thermal electric, wave, tidal or ocean thermal, certain types of biomass and biomass products,
landfill gas or municipal solid waste, geothermal, waste gas and waste heat capture or recovery,
and efficiency upgrades to hydroelectric facilities if the upgrade occurred after January 1, 1995.
Up to 50 average megawatts from a certified low-impact hydro facility and in-state geothermal

25 www. pacificpower.net/ORrps
% |e.utah.gov/~2008/bills/shillenr/sh0202.pdf

70


http://www.pacificpower.net/ORrps

PAcCIFICORP — 2021 IRP CHAPTER 3 — PLANNING ENVIRONMENT

and hydro generation without regard to operational online date may also be used toward the target.
To assist solar development in Utah, solar facilities located in Utah receive credit for 2.4 kilowatt-
hours of qualifying electricity for each kWh of generation.

Under the Carbon Reduction Initiative, PacifiCorp is required to file a progress report by January 1
of each of the years 2010, 2015, 2020 and 2024.

PacifiCorp filed its most recent progress report on December 31, 2019. This report showed that
the company is positioned to meet its 20 percent target requirement of approximately 4.8 million
megawatt-hours of renewable energy in 2025 from existing company-owned and contracted
renewable energy sources.

In 2027, the legislation requires a commission report to the Utah Legislature, which may contain
any recommendation for penalties or other action for failure to meet the 2025 target. The legislation
requires that any recommendation for a penalty must provide that the penalty funds be used for
demand side management programs for the customers of the utility paying the penalty.

Washington

In November 2006, Washington voters approved 1-937, a ballot measure establishing the Energy
Independence Act, which is an RPS and energy efficiency requirement applied to qualifying
electric utilities, including PacifiCorp.?” The law requires that qualifying utilities procure at least
three percent of retail sales from eligible renewable resources or RECs by January 1, 2012 through
2015; nine percent of retail sales by January 1, 2016 through 2019; and 15 percent of retail sales
by January 1, 2020, and every year thereafter.

Eligible renewable resources include electricity produced from water, wind, solar energy,
geothermal energy, landfill gas, wave, ocean, or tidal power, gas from sewage treatment facilities,
biodiesel fuel with limitation, and biomass energy based on organic byproducts of the pulp and
wood manufacturing process, animal waste, solid organic fuels from wood, forest, or field
residues, or dedicated energy crops. Qualifying renewable energy sources must be located in the
Pacific Northwest or delivered into Washington on a real-time basis without shaping, storage, or
integration services. The only hydroelectric resource eligible for compliance is electricity
associated with efficiency upgrades to hydroelectric facilities. Utilities may use eligible renewable
resources, RECs, or a combination of to meet the RPS requirement.

PacifiCorp is required to file an annual RPS compliance report by June 1 of every year with the
Washington Utilities and Transportation Commission (WUTC) demonstrating compliance with
the Energy Independence Act. PacifiCorp’s compliance reports are available on PacifiCorp’s
website.?

The WUTC adopted final rules to implement the initiative; the rules are listed in the Revised Code
of Washington (RCW) 19.285 and the Washington Administrative Code (WAC) 480-109.

27 www.secstate.wa.gov/elections/initiatives/text/1937.pdf
28 ywww. pacificpower.net/report
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REC Management Practices

PacifiCorp provides the following summary of REC management practices in compliance with
Order 20-186 in Oregon. The company intends to maximize the value of RECs for customers either
through retirement for compliance purposes or monetization through sales. As a multi-state utility,
PacifiCorp has Renewable Portfolio Standards in Washington, Oregon, and California, and a
Renewable Portfolio Goal in 2025 in Utah. PacifiCorp generally retains and retires RECs allocated
to Washington, Oregon, and California for compliance purposes, but requests flexibility to manage
its RECs based on opportunities it sees in the market, which may include selling RECs at a
favorable price and acquiring RECs at a lower price. The company maximizes the sale of RECs
allocated to Utah, Idaho, and Wyoming and allocates the revenue from those sales to those states.

Clean Energy Standards

Washington

In 2019, Governor Jay Inslee signed into law Senate Bill 5116, the Clean Energy Transformation
Act. Under the law, Washington utilities are required to be carbon neutral by January 1, 2030and
institute a planning target of 100 percent clean electricity by 2045. The bill establishes four-year
compliance periods beginning January 1, 2030 and requires utilities to use electricity from
renewable resources and non-emitting electric generation in an amount equal to 100 percent of the
retail electric load over each compliance period. Through December 31, 2044, an electric utility
may satisfy up to 20 percent of its compliance obligation with an alternative compliance option
such as the purchase of unbundled RECs.

Oregon

In July 2021, Oregon Governor Kate Brown signed into law House Bill 2021, which set emissions
reduction targets for utilities and electricity providers. Under the law, retail electricity providers
shall reduce greenhouse gas emissions by 80 percent below baseline emissions levels by 2030, by
90 percent below baseline emissions level by 2035, and by 100 percent below baseline emissions
levels by 2040.

California

In 2018, California passed Senate Bill 100 — known as the “100 percent Clean Energy Act of
2018,” which sets a 2045 goal of powering all retail electricity sold in California with renewable
and zero-carbon resources. The law also updates the state’s Renewables Portfolio Standard to
ensure that by 2030 at least 60 percent of California’s electricity is renewable.

Wyoming

In March 2020, the Wyoming governor signed House of Representatives Enrolled Act No. 79,
which requires the WPSC to adopt a low-carbon standard to specify a percentage of an electric
utility's electricity to be generated from coal-fueled generation utilizing carbon capture technology
by no later than 2030. The bill allows electric utilities to implement a surcharge not to exceed 2%
of customer bills to recover costs to comply with the standard. The WPSC is establishing the
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standard and requirements to implement the law through a rulemaking process expected to be
completed before the end of 2021.

Transportation Electrification

The electric transportation market is in an emerging state,?® and plug-in electric vehicles (EV)
currently comprise a negligible share of PacifiCorp’s load. This rapidly evolving market represents
a potential driver of future load growth and those impacts managed proactively, provide an
opportunity to increase the efficiency of the electrical system and provide benefits for all
PacifiCorp customers. In addition, increased adoption of electric transportation has the ability to
improve air quality, reduce noise pollution, reduce greenhouse gas emissions, improve public health
and safety, and create financial benefits for drivers, which can be a particular benefit for low- and
moderate-income populations.

To help manage and understand the potential future load growth impacts of electric transportation
PacifiCorp is investing to support EV fast chargers along key corridors, develop workplace
charging programs, research new rate designs and implement time-of-use pricing pilots, create
partnerships for smart mobility programs and develop opportunities for customers in our rural
communities. Our investments include the Oregon Clean Fuels programs as well as pilot programs
approved and filed with the OPUC equaling over $12 million in TE investment. This includes
infrastructure, education and outreach and innovative e mobility projects. As of the end of 2020,
PacifiCorp had supported installation of over 2,100 EV ports throughout the territory

Electric vehicle load is reflected in the Company’s load forecast. PacifiCorp continues to actively
engage with local, regional, and national stakeholders and participate in state regulatory processes
that can inform future planning and load forecasting efforts for electric vehicles

Hydroelectric Relicensing

The issues involved in relicensing hydroelectric facilities are multifaceted. They involve numerous
federal and state environmental laws and regulations, and the participation of numerous
stakeholders including agencies, Native American tribes, non-governmental organizations, and
local communities and governments.

The value of relicensing hydroelectric facilities is continued availability of energy, capacity, and
ancillary services associated with hydroelectric generation. Hydroelectric projects can often
provide unique operational flexibility because they can be called upon to meet peak customer
demands almost instantaneously and back up intermittent renewable resources such as wind. In
addition to operational flexibility, hydroelectric generation does not have the emissions concerns
of thermal generation and can also often provide important ancillary services, such as spinning
reserve and voltage support, to enhance the reliability of the transmission system.

On September 27, 2019, the FERC issued a new license order for the Prospect No. 3 Hydroelectric
Project, a 7.2 MW project located in southern Oregon. The license period is 40 years. Conditions

29 As of June 2019, the market share of plug-in electric vehicles was two
percent: www.nada.org/WorkArea/DownloadAsset.aspx?id=21474858563
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of the license are consistent with the Commission’s previous environmental analysis. Pursuant to
the new license, PacifiCorp will implement increased minimum flows downstream of the diversion
dam, replace the project’s wood-stave flowline and sag-pipe, upgrade and construct new wildlife
crossings over the waterway, and prepare and implement various monitoring and management
plans.

On March 19, 2021, the FERC issued a new license order for the Weber Hydroelectric Project, a
3.85 MW project located in north central Utah. The license period is 40 years. Conditions of the
license are consistent with the Commission’s previous environmental analysis and similar to
previous license conditions. Pursuant to the new license, PacifiCorp will construct a new fish ladder
at the diversion dam, complete recreation site improvements, annually provide four 4-hour
whitewater boater flow releases and prepare and implement various monitoring and management
plans.

The FERC hydroelectric relicensing process can be extremely political and often controversial.
The process itself requires that the project’s impacts on the surrounding environment and natural
resources, such as fish and wildlife, be scientifically evaluated, followed by development of
proposals and alternatives to mitigate those impacts. Stakeholder consultation is conducted
throughout the process. If resolution of issues cannot be reached in this process, litigation often
ensues, which can be costly and time-consuming. The usual alternative to relicensing is
decommissioning. Both choices, however, can involve significant costs.

FERC has sole jurisdiction under the Federal Power Act to issue new operating licenses for non-
federal hydroelectric projects on navigable waterways, federal lands, and under other criteria.
FERC must find that the project is in the broad public interest. This requires weighing, with “equal
consideration,” the impacts of the project on fish and wildlife, cultural resources, recreation, land
use, and aesthetics against the project’s energy production benefits. Because some of the
responsible state and federal agencies have the ability to place mandatory conditions in the license,
FERC is not always in a position to balance the energy and environmental equation. For example,
the National Oceanic and Atmospheric Administration Fisheries agency and the U.S. Fish and
Wildlife Service have the authority in the relicensing process to require installation of fish passage
facilities (fish ladders and screens) and to specify their design. This is often the largest single
capital investment that will be considered in relicensing and can significantly impact project
economics. Also, because a myriad of other state and federal laws come into play in relicensing,
most notably the Endangered Species Act and the Clean Water Act, agencies’ interests may
compete or conflict with each other, leading to potentially contrary or additive licensing
requirements. PacifiCorp has generally taken a proactive approach towards achieving the best
possible relicensing outcome for its customers by engaging in negotiations with stakeholders to
resolve complex relicensing issues. In some cases, settlement agreements are achieved which are
submitted to FERC for incorporation into a new license. FERC welcomes license applications that
reflect broad stakeholder involvement or that incorporate measures agreed upon through multi-
party settlement agreements. History demonstrates that with such support, FERC generally accepts
proposed new license terms and conditions reflected in settlement agreements.

Potential Impact

Relicensing hydroelectric facilities involves significant process costs. The FERC relicensing
process takes a minimum of five years and may take longer, depending on the characteristics of
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the project, the number of stakeholders, and issues that arise during the process. As of December
31, 2020, PacifiCorp had incurred approximately $5 million in costs for license implementation
and ongoing hydroelectric relicensing, which are included in construction work- in-progress on
PacifiCorp's Consolidated Balance Sheet. As current or upcoming relicensing and settlement
efforts continue for the Cutler and other hydroelectric projects, additional process costs are being
or will be incurred that will need to be recovered from customers. Hydroelectric relicensing costs
have and will continue to have a significant impact on overall hydroelectric generation cost. Such
costs include capital investments and related operations and maintenance costs associated with fish
passage facilities, recreational facilities, wildlife protection, water quality, cultural and flood
management measures. Project operational and flow-related changes, such as increased in-stream
flow requirements to protect aquatic resources, can also directly result in lost generation. Much of
these relicensing and settlement costs relate to PacifiCorp’s three largest hydroelectric projects:
Lewis River, Klamath River, and North Umpqua.

Treatment in the IRP

The known or expected operational impacts related to FERC orders and settlement commitments
are incorporated in the projection of existing hydroelectric resources discussed in Volume I,
Chapter 7 (Resource Options).

PacifiCorp’s Approach to Hydroelectric Relicensing

PacifiCorp continues to manage the hydroelectric relicensing process by pursuing interest-based
resolutions or negotiated settlements as part of relicensing. PacifiCorp believes this proactive
approach, which involves meeting agency and others’ interests through creative solutions, is the
best way to achieve environmental improvement while balancing customer costs and risks.
PacifiCorp also has reached agreements with licensing stakeholders to decommission projects
where that has been the most cost-effective outcome for customers.

Utah Rate Design Information

Current rate designs in Utah have evolved over time based on orders and direction from the Public
Service Commission of Utah and settlement agreements between parties during general rate cases.
Most recently, current rates and rate design changes were adopted in Docket No. 13-035-184. The
goals for rate design are (generally) to reflect the cost to serve customers and to provide price
signals to encourage economically efficient usage. This is consistent with resource planning goals
that balance consideration of costs, risk, and long-run public policy goals. PacifiCorp currently has
a number of rate design elements that take into consideration these objectives, in particular, rate
designs that reflect cost differences for energy or demand during different time periods and that
support the goals of acquiring cost-effective energy efficiency.

Residential Rate Design

Residential rates in Utah are comprised of a customer charge and energy charges. The customer
charge is a monthly charge that provides limited recovery of customer-related costs incurred to
serve customers regardless of usage. All other remaining costs are recovered through volumetric-
based energy charges. Energy charges for residential customers are designed with an inclining-tier
rate structure so high usage during a billing month is charged a higher rate. This gives customers
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a price signal to encourage reduced consumption. Additionally, energy charges are differentiated
by season with higher rates in the summer when the costs to serve are higher. Residential customers
also have an option for time-of-day rates. Time-of-day rates have a surcharge for usage during the
on-peak periods and a credit for usage during the off-peak periods. This rate structure provides an
additional price signal to encourage customers to use less energy during the daily on-peak periods
when energy costs are higher. As of Spring 2021, less than one percent of customers have opted
to participate in the time-of-day rate option.

Changes in residential rate design include a critical peak pricing program or an expansion of time-
of-use rates. These types of rate designs will be discussed in more detail in Volume |, Chapter 7
(Resource Options). As part of the STEP legislation enacted in SB 115, the company developed a
pilot time-of-use program to encourage off-peak charging of electric vehicles for residential
customers. The results of this pilot may inform future rate design offerings. Any changes in
standard residential rate design or institution of optional rate options to support energy efficiency
or time-differentiated usage should be balanced with the recovery of fixed costs to ensure price
signals are economically efficient and do not unduly shift costs to other customers.

With the growth in the number of customers adopting private distributed generation, rates have
begun to evolve to address the change in usage requirements and ensure appropriate cost recovery
from these customers. A deeper consideration of the implications of current rates and rate designs
IS necessary to address growing issues with private generation and ensure the appropriate price
signals are set for the changing circumstances. As a result of a settlement in Docket No. 14-035-
114, new customer generators in Utah receive export credits that are valued at a different rate than
retail rates as part of a transition program.

Commercial and Industrial Rate Design

Commercial and industrial rates in Utah include customer charges, facilities charges, power
charges (for usage over 15 kW) and energy charges. As with residential rates, customer charges
and facilities charges are generally intended to recover costs that do not vary with energy usage.
Power charges are applied to a customer’s monthly demand on a kW basis and are intended to
recover the costs associated with demand or capacity needs. Energy charges are applied to the
customer’s metered usage on a kWh basis. All commercial and industrial rates employ seasonal
variations in power and/or energy charges with higher rates in the summer months to reflect the
higher costs to serve during the summer peak period. Additionally, for customers with load 1,000
kW or more, rates are further differentiated by on-peak and off-peak periods for both power and
energy charges. For commercial and industrial customers with load less than 1,000 kW, the
company offers two optional time-of-day rates—one that differentiates energy rates for on- and
off-peak usage, and one that differentiates power charges by on- and off-peak usage.

Irrigation Rate Design

Irrigation rates in Utah are comprised of an annual customer charge, a monthly customer charge,
a seasonal power charge, and energy charges. The annual and monthly customer charges provide
some recovery of customer-related costs incurred to serve customers regardless of usage. All other
remaining costs are recovered through a seasonal power charge and energy charges. The power
charge is for the irrigation season only and is designed to recover demand-related costs and to
encourage irrigation customers to control and reduce power consumption. Energy charges for
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irrigation customers are designed with two options. One is a time-of-day program with higher rates
for on-peak consumption than for off-peak consumption. Irrigation customers also have an option
to participate in a third-party operated Irrigation Load Control Program. Customers are offered a
financial incentive to participate in the program and give the company the right to interrupt service
to the participating customers when energy costs are higher.

Energy Imbalance Market

PacifiCorp and the CAISO launched the EIM November 1, 2014. The EIM is a voluntary market
and the first western energy market outside of California. NV Energy began participating in
December 2015, Arizona Public Service and Puget Sound Energy began participating in October
2016, and Portland General Electric began participating in October 2017. ldaho Power and
Powerex began participating in April 2018, and the Balancing Authority of Northern California
(BANC): began participating in April 2019. Seattle City Light (SCL) and Salt River Project (SRP)
began participating in April 2020, and 2021 saw the addition of NorthWestern Energy, Los
Angeles Department of Water & Power, Public Service Company of New Mexico, and Turlock
Irrigation District. The EIM footprint now includes portions of Arizona, California, Idaho, Nevada,
Oregon, Utah, Washington, Wyoming, and extends to the border with Canada. PacifiCorp
continues to work with the CAISO, existing and prospective EIM entities, and stakeholders to
enhance market functionality and support market growth.
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Figure 3.6 — Energy Imbalance Market Expansion
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The EIM has produced significant monetary benefits ($1.42 billion total footprint-wide benefits as
of August 2021), quantified in the following categories: (1) more efficient dispatch, both inter-
and intra-regional, by automating dispatch every 15 minutes and every five minutes within and
across the EIM footprint; (2) reduced renewable energy curtailment by allowing balancing
authority areas to export or reduce imports of renewable generation that would otherwise need to
be curtailed; and (3) reduced need for flexibility reserves in all EIM balancing authority areas, also
referred to as diversity benefits, which reduces cost by aggregating load, wind, and solar variability
and forecast errors of the EIM footprint.

A significant contributor to EIM benefits is transfers across balancing authority areas, providing
access to lower-cost supply, while factoring in the cost of compliance with greenhouse gas
emissions regulations when energy is transferred into the CAISO balancing authority area to serve
California load. The transfer volumes are therefore a good indicator of a portion of the benefits
attributed to the EIM. Transfers can take place in both the five and 15-minute market dispatch
intervals.

After development and expansion of the EIM in the west, a natural next question is — are there
continued opportunities to increase economic efficiency and renewable integration beyond the
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scope of EIM but short of a fully regional independent system operator? PacifiCorp believes the
answer may be yes, but several items that are critical to its success will need creative solutions;
resource sufficiency, transmission utilization, voluntary nature and governance. The concept of
extending day-ahead market services is a current CAISO stakeholder initiative, which also aligns
with the CAISO’s day-ahead market enhancement stakeholder initiative. The Extended Day-
Ahead Market (EDAM) stakeholder initiative is expected to continue working through
transmission utilization, resource sufficiency, governance and congestion management in 2021.

Recent Resource Procurement Activities

PacifiCorp issued and will issue multiple requests for proposals (RFP) to secure resources or
transact on various energy and environmental attribute products. Table 3.5 summarizes recent RFP
activities.
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Table 3.5 — PacifiCorp’s Requests for Proposal Activity

RFP RFP Objective Status Issued Completed
Purchase renewable energy
2017 Rene\{vable credits for Oregon Schedule Closed August 2017 September 2017
Energy Credits RFP A
272 participation
2017 Renewable Purqhase new or repowered Closed | September 2017 | November 2018
RFP wind renewable energy
2017 Solar RFP Purchase solar renewable |\, oy | November 2017 | March 2018
energy
Purchase firm power for
2017 Market PacifiCorp’s western Closed | November 2017 | November 2017
Resource RFP . .
balancing authority
2018 Oregon On hold pending
. Purchase solar energy or . .
Community Solar . Ongoing July 2018 final program
Oregon Community Solar
RFP rules
Purchase renewable energy
2018 Renewable credits for Oregon Schedule Closed August 2018 September 2018
Energy Credits RFP o
272 participation
Purchase new renewable
energy for specific customers .
2019R Utah RFP under Utah Schedule 32 or Ongoing March 2019 Fall 2019
34
Renewable energy . Based on .
credits (Sale) Excess system RECs Ongoing specific need Ongoing
2019 Capacity and | Purchase capacity and energy . .
Energy Supply RFP supply Ongoing June 4, 2019 Ongoing
Renewable energy . . Based on .
credits (Purchase) Oregon compliance needs Ongoing specific need Ongoing
Renewable energy Washington compliance . Based on .
credits (Purchase) needs Ongoing specific need Ongoing
Renewable energy . . . . Based on .
credits (Purchase) California compliance needs | Ongoing specific need Ongoing
Short-term Market . . Based on .
(sales) System balancing Ongoing specific need Ongoing
Seeking resources consistent
2020 All-S
ource with the 2019 IRP’s least cost | Ongoing Ongoing
RFP .
resource portfolio July 2020
Oregon compliance and
2021 DR RFP purchase of cost-effective On- Ongoing
flexible capacity going January 2021

2020 All-Source RFP

PacifiCorp's 2020 All Source RFP ("2020AS RFP") was filed for approval with the Utah PSC and
the Oregon PUC in April 2020. In July 2020, the Utah PSC and the Oregon PUC approved the
2020AS RFP, and PacifiCorp issued the 2020AS RFP to market. The 2020AS RFP sought bids for
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resources capable of coming online by the end of 2024 up to the level of resources identified in
PacifiCorp's 2019 IRP. Bids were submitted in August 2020. An initial shortlist was identified in
October 2020. The initial shortlist includes a total of 6,982 MWSs of new generation and storage
capacity. Of the total, 5,652 MWs are new generation resources (represented by 3,173 MWs of
solar generation and 2,479 MWs of wind generation) and an additional 1,330 MWs of new battery
storage assets, which includes 1,130 MWs of solar collocated battery storage and 200 MWs of
stand-alone battery storage.

The final shortlist of winning bids was identified by June 2021 and is comprised of 1,792 MW of
wind generation, 95 MW of solar generation, 1,211 MW of solar generation collocated storage and
200 MW of stand-alone battery storage; 590 MW of wind generation is being contracted as a build
and transfer to PacifiCorp with the balance of the generation contracted through long-term power
purchase agreements.

PacifiCorp is finalizing both build and transfer and power purchase agreement updated drafts that
will be forwarded to all final shortlisted participants prior to September 1, 2021. Contract
negotiations are expected to proceed into early Q1 2022. All necessary final state regulatory
approvals and proceedings are expected to be complete by Q2 2022.

2021 DR RFP

PacifiCorp’s 2019 IRP identified the addition of 178 MW of DR system wide by 2029 as resource
additions of a least cost least risk long term resource plan. To acquire the DR resource needs
identified in the 2019 IRP, the company issued a DR RFP for cost effective DR resources.
Successful initial short list bids from this DR RFP joined final bids from the AS 2020 RFP for a
combined analysis in the 2021 IRP to determine the optimal acquisition of resources to meet
system needs. On February 8, 2021, PacifiCorp issued an RFP soliciting proposals from
implementation contractors for Demand Response (DR) resources. Although a variety of programs
were eligible for consideration, of most interest to PacifiCorp were programs located in Oregon
and/or Washington with the following focus:

1) Non-Residential Curtailment
2) Residential and/or Small Commercial Smart Thermostat or Water Heaters
3) Irrigation load control

The final shortlist of bids was identified in June 2021 and includes over 600 MW of capacity
during the planning horizon. PacifiCorp is finalizing the procurement and negotiation of demand
response resources following the completion of 2021 IRP. Contract negotiations and program
filings are expected to conclude in Q4 of 2021. All necessary state regulatory approvals and
proceedings are expected to be complete in the winter and spring of 2022.
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CHAPTER 4 — TRANSMISSION

CHAPTER HIGHLIGHTS

e PacifiCorp’s planned transmission projects help facilitate a transitioning resource portfolio and
comply with reliability requirements, while providing sufficient flexibility necessary to ensure
existing and future resources can meet customer demand cost effectively and reliably.

e Given the long lead time needed to site, permit, and construct new transmission lines, these
projects need to be planned well in advance of resource additions.

e PacifiCorp’s transmission planning and benefits evaluation efforts adhere to regulatory and
compliance requirements and respond to commission and stakeholder requests for a robust
evaluation process and clear criteria for evaluating transmission additions.

e The 2021 IRP preferred portfolio includes the Energy Gateway South transmission line - a new
416-mile high-voltage 500-kilovolt transmission line and associated infrastructure running from
the new Aeolus substation near Medicine Bow, Wyoming, to the Clover substation near Mona,
Utah. The 2021 preferred portfolio also includes the Energy Gateway West Subsegment D.1
project - a new 59-mile high-voltage 230-kilovolt transmission line from the Shirley Basin
substation in southeastern Wyoming to the Windstar substation near Glenrock, Wyoming. Both
transmission lines will come online by the end of 2024.

e The 2021 IRP preferred portfolio also includes the Boardman to Hemingway line - an
approximately 290-mile high-voltage 500-kilovolt transmission line and associated
infrastructure running from the proposed Longhorn substation near Boardman, Oregon and the
Hemingway substation near Melba, Idaho, which will come online in 2026.

e Further, the 2021 IRP preferred portfolio includes near-term transmission upgrades in Utah and
Washington. Ongoing investment in transmission infrastructure in Idaho, Oregon, Utah,
Washington, and Wyoming will facilitate continued and long-term growth in new resources
needed to serve our customers. While construction of the balance of future Energy Gateway
segments (i.e., Gateway West segments D.3, and E is beyond the scope of acknowledgement
for this IRP, these segments are expected to deliver future benefits for our customers and for
the region. Thus, continued permitting of these segments is warranted to ensure that PacifiCorp
is well positioned to advance these projects at the appropriate time.

Introduction

PacifiCorp’s bulk transmission network is a high-value asset that is designed to reliably transport
electric energy from a broad array of generation resources (owned or contracted generation
including market purchases) to load centers. There are many benefits associated with a robust
transmission network, some of which are set forth below:

1. Reliable delivery of diverse energy supply to continuously changing customer demands
under a wide variety of system operating conditions.

2. Ability to always meet aggregate electrical demand and customers’ energy requirements,
taking into account scheduled outages and the ability to maintain reliability during
unscheduled outages.

3. Ability to meet changing regulatory requirements as states move towards a renewable
energy future.
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4. Economic dispatch of resources within PacifiCorp’s diverse system.

Economic transfer of electric power to and from other systems as facilitated by the

company’s participation in the market, which reduces net power costs and provides

opportunities to maintain resource adequacy at a reasonable cost.

6. Access to some of the nation’s best wind and solar resources, which provides opportunities
to develop geographically diverse low-cost renewable assets.

7. Protection against market disruptions where limited transmission can otherwise constrain
energy supply.

8. Ability to meet obligations and requirements of PacifiCorp’s Open Access Transmission
Tariff (OATT).

o

PacifiCorp’s transmission network is highly integrated with other transmission systems in the west
and provides the critical infrastructure needed to serve our customers cost effectively and reliably.
Consequently, PacifiCorp’s transmission network is a critical component of the IRP process.
PacifiCorp has a long history of providing reliable service in meeting the bulk transmission needs
of the region. This valued asset will become even more critical as the regional resource mix
transitions to accommodate increasing levels of variable generation from renewable resources that
will be used to serve the growing energy needs of our customers.

Regulatory Requirements

Open Access Transmission Tariff

Consistent with the requirements of its OATT, approved by the Federal Energy Regulatory
Commission (FERC), PacifiCorp plans and builds its transmission system based on two customer-
type agreements—network customer or point-to-point transmission service. For network
customers, PacifiCorp uses ten-year load-and-resource (L&R) forecasts supplied by the customer,
as well as network transmission service requests to facilitate development of transmission plans.
Each year, PacifiCorp solicits L&R data from each of its network customers to determine future
L&R requirements for all transmission network customers. The bulk of PacifiCorp’s network
customer needs comes from the company’s Energy Supply Management (ESM) function, which
supplies energy and capacity for PacifiCorp’s retail customers. Other network customers include
Utah Associated Municipal Power Systems, Utah Municipal Power Agency, Deseret Power
Electric Cooperative (including Moon Lake Electric Association), Bonneville Power
Administration (BPA), Basin Electric Power Cooperative, Black Hills Power, Tri-State Generation
& Transmission, the United States Department of the Interior Bureau of Reclamation, and the
Western Area Power Administration.

PacifiCorp uses its customers’ L&R forecasts and best available information, including
transmission service and generation interconnection requests, as factors to determine the need and
timing for investments in the transmission system. If customer L&R forecasts change significantly,
PacifiCorp may consider alternative deployment scenarios or schedules for transmission system
investments, as appropriate. In accordance with FERC guidelines, PacifiCorp is able to reserve
transmission network capacity based on these data. PacifiCorp’s experience, however, is that the
lengthy planning, permitting and construction timeline required to deliver significant transmission
investments, as well as the typical useful life of these facilities, is well beyond the 10-year

84



PACIFICORP — 2021 IRP CHAPTER 4 — TRANSMISSION

timeframe of L&R forecasts.> A 20-year planning horizon and ability to reserve transmission
capacity to meet existing and forecasted need over that timeframe is more consistent with the time
required to plan for and build large-scale transmission projects, and PacifiCorp supports clear
regulatory acknowledgement of this reality and corresponding policy guidance.

For point-to-point transmission service, the OATT requires PacifiCorp to grant service on existing
transmission infrastructure using existing capacity or to build transmission system infrastructure
as required to provide the service. The required action is determined with each point-to-point
transmission service request through FERC-approved study processes that identify the
transmission need.

Reliability Standards

PacifiCorp is required to meet mandatory FERC, North American Electric Reliability Corporation
(NERC), and Western Electricity Coordinating Council (WECC) reliability standards and
planning requirements. The operation of PacifiCorp’s transmission system also responds to
requests issued by California Independent System Operator (CAISO) RC West as the NERC
Reliability Coordinator. The company conducts annual system assessments to confirm minimum
levels of system performance during a wide range of operating conditions, from serving loads with
all system elements in service to extreme conditions where portions of the system are out of
service. Factored into these assessments are load growth forecasts, operating history, seasonal
performance, resource additions or removals, new transmission asset additions, and the largest
transmission and generation contingencies. Based on these analyses, PacifiCorp identifies any
potential system deficiencies and determines the infrastructure improvements needed to reliably
meet customer loads. NERC planning standards define reliability of the interconnected bulk
electric system in terms of adequacy and security. Adequacy is the electric system’s ability to
always meet aggregate electrical demand for customers. Security is the electric system’s ability to
withstand sudden disturbances or unanticipated loss of system elements. Increasing transmission
capacity often requires redundant facilities to meet NERC reliability criteria.

This chapter provides:

e Justification supporting acknowledgement of PacifiCorp’s plan to construct the Gateway
South, Gateway West segment D.1 and Boardman-to-Hemingway transmission lines.
Support for PacifiCorp’s plan to continue permitting the balance of Gateway West;

e Key background information on the evolution of the Energy Gateway Transmission
Expansion Plan; and

e An overview of PacifiCorp’s investments in recent short-term system improvements that
have improved reliability, helped to maximize efficient use of the existing system, and
enabled the company to defer the need to invest in larger-scale transmission infrastructure.

Generation Interconnection Queue Reform

In 2019, PacifiCorp initiated a public stakeholder process to review possible generation
interconnection tariff reform transitioning from a serial queue process to a cluster study process.

! For example, PacifiCorp’s application to begin the Environmental Impact Statement (EIS) process for the Gateway
West segment of its Energy Gateway Transmission Expansion Project was filed with the Bureau of Land Management
(BLM) in 2007. A partial Record of Decision (ROD) was received in late April 2013, and a supplemental ROD was
received in January 2017.
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In May of 2020 the Federal Energy Regulatory Commission (FERC) issued an order approving
the transition and in the same year PacifiCorp initiated the first cluster study process, the
“transitional cluster study”. The transitional study was initiated in October of 2020 and completed
in March of 2021, the first annual cluster study process was initiated in April of 2021 and is
planned to complete in November of 2021. Subsequent study processes will be initiated annually
beginning in April.

PacifiCorp’s serial queue interconnection process, based on the pro forma tariff generation
interconnection procedures, presented significant challenges in meeting the goals of FERC Order
No. 2003 due to a large number of Interconnection Requests in the company’s queue competing to
serve PacifiCorp load. There was additional concern at the state commission level that the serial
process inhibited wholesale competition. The main feature the interconnection cluster approach is
its prioritization of commercial readiness over queue position in the interconnection process—i.e.,
a change from a “first-come, first-served” to a “first-ready, first-served” approach. To do this,
generator developers are required to demonstrate sufficient progress toward commercial operation
before submitting a formal Interconnection Request and entering a Cluster. This process of
increasing the requirements for obtaining a queue position in this way increases the likelihood that
only projects that are likely to be commercially viable enter the interconnection process.

In the transition cluster study 56 requests totaling approximately 4260 megawatts were entered
into the process and evaluated, of those 24 projects moved beyond the initial cluster study phase.
These requests represented a mix of solar, hydro, solar and storage, battery storage, wind,
geothermal and nuclear resources. In the first annual cluster study, under process now, 59 requests
were received totaling approximately 12,037 megawatts with 52 currently remaining in the
process. These requests represent a mix of solar, solar and storage, battery storage, pumped
storage, wind, wind and storage and geothermal resources.

Aeolus to Bridger/Anticline

In 2018, PacifiCorp received the necessary state regulatory approvals, state and local permits, and
private rights-of-way to construct the Aeolus-to-Bridger/Anticline sub-segment D.2 of Gateway
West. Construction began in April 2019 and was completed in October 2020 and energized in
November 2020.

Aeolus-to-Mona (Gateway South)

The 2021 PacifiCorp IRP preferred portfolio includes the Aeolus-to-Mona (Clover substation)
transmission segment (Energy Gateway South or Segment F).

To facilitate the delivery of new renewable energy resources to PacifiCorp customers across the
West, the preferred portfolio includes significant transmission investment. Specifically, the 2021
IRP preferred portfolio includes the Energy Gateway South transmission line - a new 416-mile,
high-voltage 500-kilovolt transmission line and associated infrastructure running from the new
Aeolus substation near Medicine Bow, Wyoming, to the Clover substation near Mona, Utah. The
2021 preferred portfolio also includes the Energy Gateway West Subsegment D.1 project - a new
59 mile high-voltage 230-kilovolt transmission line from the Shirley Basin substation in
southeastern Wyoming to the Windstar substation near Glenrock, Wyoming. Both transmission
lines come online by the end of 2024.
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Timing of construction is driven by the phase-out schedule of federal production tax credits
(PTCs), particularly the 2024 in-service requirements for 60 percent PTC eligibility, and potential
risk associated with the termination of the BLM permit for non-use. In addition to supporting
renewable resource additions in PacifiCorp’s generation portfolio, qualifying them for PTCs, the
new transmission segment will increase transfer capability out of eastern Wyoming.

Gateway West — Continued Permitting

In addition to the Windstar-to-Populus line (Energy Gateway Segment D), the Gateway West
transmission project also includes the Populus-to-Hemingway transmission segment (Energy
Gateway Segment E). While PacifiCorp is not requesting acknowledgement of a plan to construct
these segments in this IRP, the company will continue to permit the projects.

Windstar to Populus (Segment D)
The Windstar-to-Populus transmission project consists of three key sub-segments:

e D1 A single-circuit 230-kV line Figure4.1-Segment D
that will run approximately 59 miles
between the existing Windstar WYOMING
substation in eastern Wyoming and the
Aeolus substation near Medicine Bow, o Windstar
Wyoming, which includes a loop-in to ® Shirley Basin

Bridger/
the existing Shirley Basin 230-kV \Mﬂ‘ﬁﬂ,e/‘&%mmm
substation;
A

e D2—Assingle-circuit 500-kV line completed October 2020 and energized November 2020
and

e D3—A single-circuit 500-kV line running approximately 200 miles between the new
Anticline substation and the Populus substation in southeast Idaho.

Populus to Hemingway (Segment E)

Figure 4.2 - Segment E The Populus-to-Hemingway transmission project consists
IDAHO of two single-circuit 500-kV lines that run approximately

i W 500 miles between the Populus substation in eastern Idaho

to the Hemingway substation in western ldaho.

The Gateway West project would enable PacifiCorp to
o more efficiently dispatch system resources, improve

performance of the transmission performance of the
transmission system performance (i.e., reduce line losses), improve reliability, and enable access
to a diverse range of new resource alternatives over the long term.

Under the National Environmental Policy Act, the BLM has completed the EIS for the Gateway
West project. The BLM released its final EIS on April 26, 2013, followed by the ROD on
November 14, 2013, providing a right-of-way grant for all of Segment D and most of Segment E
of the project. The BLM chose to defer its decision on the western-most portion of Segment E of
the project located in Idaho in order to perform additional review of the Morley Nelson Snake
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River Birds of Prey Conservation Area. Specifically, the sections of Gateway West that were
deferred for a later ROD include the sections of Segment E from Midpoint to Hemingway and
Cedar Hill to Hemingway. A ROD for these final sections of Segment E was issued on January
19, 2017 and a right-of-way grant was issued on August 8, 2018.

Plan to Continue Permitting — Gateway West

The Gateway West transmission projects continue to offer benefits under multiple, future resource
scenarios. To ensure the Company is well positioned to advance the projects, it is prudent for
PacifiCorp to continue to permit the balance of Gateway West transmission projects. The Records
of Decision and rights-of-way grants contain many conditions and stipulations that must be met
and accepted before a project can move to construction. PacifiCorp will continue the work
necessary to meet these requirements and will continue to meet regularly with the Bureau of Land
Management to review progress.

Request for Acknowledgement for Boardman-to-Hemingway

The 2021 IRP preferred portfolio also includes an approximately 290-mile high-voltage 500-
kilovolt transmission line known as Boardman-to-Hemingway to come online by 2026. Further,
the 2021 IRP preferred portfolio further includes near-term transmission upgrades in Utah and
Washington. Ongoing investment in transmission infrastructure in lIdaho, Oregon, Utah,
Washington, and Wyoming will facilitate continued and long-term growth in new renewable
resources.

PacifiCorp continues to participate in the project under the Joint Funding Permitting Agreement
with Idaho Power and BPA. In accordance with this agreement, PacifiCorp is responsible for its
share of the costs associated with federal and state permitting activities and other pre-construction
activities agreed to in the updated agreement.

Idaho Power’s 2019 IRP identifies the Boardman-to-Hemingway transmission line (B2H) as a
preferred resource to meet its capacity needs, reflecting a need for the project in 2026 to avoid a
deficit in load-serving capability in peak-load periods. Given the status of ongoing permitting
activities and the construction period, Idaho Power expects the in-service date for the transmission
line to be in 2026 or beyond.

The BLM released its ROD for B2H on November 17, 2017. The ROD allows BLM to grant right-
of-way to ldaho Power for the construction, operation, and maintenance of the B2H Project on
BLM-administered land. The BLM right-of-way grant was executed on January 9, 2018.

For all lands crossed in Oregon, Idaho Power must receive a site certificate from the Energy
Facility Siting Council (EFSC) prior to constructing and operating the proposed transmission line.
The Oregon Department of Energy (ODOE) serve as staff members to EFSC facilitating the review
of the site certificate application process. ODOE and EFSC both review Idaho Power’s application
to ensure compliance with state energy facility siting standards. The project has been issued a
Proposed Order approving the project, with the next step the completion of the Contested Case
proceeding, which is expected to conclude in 2022.

The U.S. Forest Service (USFS) issued a separate ROD on November 9, 2018 for lands
administered by the USFS based on the analysis in the final EIS. The USFS ROD approves the
issuance of a special-use authorization for a portion of the project that crosses the Wallowa-

88



PACIFICORP — 2021 IRP CHAPTER 4 — TRANSMISSION

Whitman National Forest. The U.S. Department of the Navy issued a ROD on September 25, 2019
in support of construction of a portion of the B2H project on 7.1 miles of the Naval Weapons
Systems Training Facility in Boardman, Oregon.

Factors Supporting Acknowledgement

PacifiCorp’s existing transmission path between the two balancing areas (PACW and PACE)
consists of a single line (Midpoint Idaho to Summer Lake Oregon) fully used during key operating
periods, including winter peak periods in the Pacific Northwest and summer peak in the
Intermountain West. PacifiCorp has invested in the permitting of the B2H project because of the
strategic value of connecting the two regions. As a potential owner in the project, PacifiCorp would
be able to use its bidirectional capacity to increase reliability and to enable more efficient use of
existing and future resources for its customers. The following lists additional B2H benefits:

e Customers: PacifiCorp continues to invest to meet customers’ needs, making only critical
investments now to ensure future reliability, security, and safety. The B2H project will
bolster reliability, security, and safety for PacifiCorp customers as the regional supply mix
transitions.

e Renewables: The B2H project has been identified as a strategic project that can facilitate
the transfer of geographically diverse renewable resources, in addition to other resources,
across PacifiCorp’s two balancing authority areas. Transmission line infrastructure, like
B2H, is needed to maintain a robust electrical grid while integrating clean, renewable
energy resources across the Pacific Northwest and Mountain West states. The 2019 IRP
preferred portfolio includes accelerated coal retirements and investment in transmission
infrastructure that will facilitate adding over 6,400 megawatt (MW) of new renewable
resources by the end of 2023, with nearly 11,000 MW of new renewable resources over
the 20-year planning period through 2030. Coupled with renewable additions coal unit
retirements in the 2019 IRP preferred portfolio will reduce coal-fueled generation
capacity by over 1,000 MW by the end of 2023, nearly 1,500 MW by the end of 2025,
nearly 2,800 MW by 2030 and nearly 4,500 MW by 2038. To support the addition of the
new renewable resources typically located remotely from load centers and retirement of
coal resources requires continued investment in a robust transmission system required to
move resources across and between both PacifiCorp balancing areas.

e Regional Benefit: PacifiCorp, as a past member of the regional planning entity Northern
Tier Transmission Group (NTTG), supported the inclusion of B2H in the NTTG 2018-
2019 regional plan. PacifiCorp as a current member of the regional planning organization
NorthernGrid has supported the inclusion of B2H into the 2020-2021 regional plan. From
a regional perspective, the B2H project is a cost-effective investment that will provide
regional solutions to identified regional needs. The project resolves possible system issues
as identified in the NTTG 2018-2019 draft regional plan. This plan shows system issues
depicted by heat maps, refer to figure 33, for the regional transmission line without B2H
and with B2H, refer to figure 34 in the NTTG report. Figure 34 in the NTTG report shows
the removal of system issues graphically.

e Balancing Area Operating Efficiencies: PacifiCorp operates and controls two balancing
areas. After the addition of B2H and portions of Gateway West, more transmission capacity
will exist between PacifiCorp’s two balancing areas, providing the ability to increase
operating efficiencies. B2H will provide PacifiCorp 300 MW of additional west-to-east
capability and 600 MW of east-to-west capability to move resources between PacifiCorp’s
two balancing authority areas.
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Regional Resource Adequacy: PacifiCorp is participating in the ongoing effort to evaluate
and develop a regional resource adequacy program with other utilities that are members of
the Northwest Power Pool. The B2H project is anticipated to provide incremental
transmission infrastructure that will broaden access to a more diverse resource base, which
will provide opportunities to reduce the cost of maintaining adequate resource supplies in
the region.

Grid Reliability and Resiliency: The Midpoint-to-Summer Lake 500-kV transmission
line is the only line connecting PacifiCorp’s east and west control areas. The loss of this
line has the potential to reduce transfers by 1,090 MW. When B2H is built, the new
transmission line will provide redundancy by adding an additional 1,000 MW of capacity
between the Hemingway substation and the Pacific Northwest. This additional asset would
mitigate the impact when the existing line is lost.

Oregon and Washington Renewable Portfolio Standards and Other State Legislation:
New legislation and rules for recently passed legislation are being developed to meet state-
specific policy objectives that are expected to drive the need for additional renewable
resources. As these laws are enacted and rules are developed, PacifiCorp will evaluate how
the B2H transmission line can help facilitate meeting state policy objectives by providing
incremental access to geographically diverse renewable resources and other flexible
capacity resources that will be needed to maintain reliability. PacifiCorp believes that
investment in transmission infrastructure projects, like B2H and other Energy Gateway
segments, are necessary to integrate and balance intermittent renewable resources cost
effectively and reliably.

Energy Imbalance Market (EIM): PacifiCorp was a leader in implementing the western
EIM. The real-time market helps optimize the electric grid, which lowers costs, enhances
reliability, and more effectively integrates resources. PacifiCorp believes the B2H project
could help advance the objectives of the EIM and has the potential of benefitting PacifiCorp
customers and the broader region.

Grid Reliability: The loss of the Hemingway—Summer Lake 500-kV transmission line,
the only 500-kV connection between the Pacific Northwest and Idaho Power, during peak
summer load is one of the most severe possible contingencies the Idaho Power transmission
system can experience. Once Hemingway—Summer Lake 500-kV disconnects, the transfer
capability of the Idaho to Northwest path is reduced by over 700 MW in the west-to-east
direction. After the addition of B2H, there will be two major 500-kV connections between
the Pacific Northwest and Idaho Power. The Hemingway—Summer Lake 500-kV outage
would become much less severe to Idaho Power’s transmission system. Additionally, loss
of the Hemingway—Summer Lake 500-kV line with heavy east-to-west power transfer out
of ldaho to the Pacific Northwest results in significant system impacts. In this disturbance,
an existing remedial action scheme (power system logic used to protect power system
equipment) will disconnect over 1,000 MW of generation at the Jim Bridger Power Plant
to reduce path transfers and protect bulk transmission lines and apparatus. Due to the
magnitude of the generation loss, recovery from this disturbance can be extremely difficult.
After the addition of B2H, this enormous amount of generation shedding will no longer be
required. With two 500-kV lines between Idaho and the Pacific Northwest, the loss of one
can be absorbed by the other. Keeping 1,000 MW of generation on the system for major
system outages is important for grid stability.
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Next Steps

Given the extensive list of benefits noted above, PacifiCorp is committed to participating in the
Boardman-to-Hemingway project in accordance with the terms of the Joint Funding Permitting
Agreement through Oregon’s permitting process and will continue to work with Idaho Power in
the development and negotiations of the definitive agreement for the construction and ownership
of the new line. PacifiCorp continues to evaluate the benefits to PacifiCorp’s customers prior to
commitment of entering into a project construction agreement. Additionally, PacifiCorp will
continue to review possible benefits of the project as it continues to participate in project
development activities, including moving forward with preliminary construction and construction
agreement negotiations.

Energy Gateway Transmission Expansion Plan

Introduction

Given the long-lead time required to successfully site, permit and construct major new
transmission lines, these projects need to be planned well in advance. The Energy Gateway
Transmission Expansion Plan is the result of several robust local and regional transmission
planning efforts that are ongoing and have been conducted multiple times over a period of several
years. The purpose of this section is to provide important background information on the
transmission planning efforts that led to PacifiCorp’s proposal of the Energy Gateway
Transmission Expansion Plan.

Background

Until PacifiCorp’s announcement of Energy Gateway in 2007, its transmission planning efforts
traditionally centered on new resource additions identified in the IRP. With timelines of seven to
ten years or more required to site, permit, and build transmission, this traditional planning approach
was proving to be problematic, leading to a perpetual state of transmission planning and new
transmission capacity not being available in time to be viable for meeting customer needs. The
existing transmission system has been at capacity for several years, and new capability is necessary
to enable new resource development.

The Energy Gateway Transmission Expansion Plan, formally announced in May 2007, has origins
in numerous local and regional transmission planning efforts discussed further below. Energy
Gateway was designed to ensure a reliable, adequate system capable of meeting current and future
customer needs. Importantly, given the changing resource picture, its design supports multiple
future resource scenarios by connecting resource-rich areas and major load centers across
PacifiCorp’s multi-state service area. In addition, the ability to use these resource-rich areas helps
position PacifiCorp to meet current state renewable portfolio requirements. Energy Gateway has
since been included in all relevant local, regional and interconnection-wide transmission studies.

Planning Initiatives

Energy Gateway is the result of robust local and regional transmission planning efforts. PacifiCorp
has participated in numerous transmission planning initiatives, both leading up to and since Energy
Gateway’s announcement. Stakeholder involvement has played an important role in each of these
initiatives, including participation from state and federal regulators, government agencies, private
and public energy providers, independent developers, consumer advocates, renewable energy

91



PACIFICORP — 2021 IRP

CHAPTER 4 — TRANSMISSION

groups, policy think tanks, environmental groups, and elected officials. These studies have shown
a critical need to alleviate transmission congestion and move constrained energy resources to
regional load centers throughout the west, and include:

Rocky Mountain Area Transmission Study
Recommended transmission expansions
overlap significantly with Energy Gateway
configuration, including:

o Bridger system expansion similar to
Gateway West.

o Southeast Idaho to southwest Utah
expansion akin to Gateway Central
and Sigurd to Red Bultte.

o Improved east-west connectivity
similar to Energy Gateway Segment
H alternatives.

“The analyses presented in this
Report suggest that well-
considered transmission

upgrades, capable of giving LSEs

greater access to lower cost

generation and enhancing fuel
diversity, are cost-effective for
consumers under a variety of
reasonable assumptions about
natural gas prices.”

Western Governors’ Association Transmission Task Force Report
Examined the transmission needed to
deliver the largely remote generation
resources contemplated by the Clean and
Diversified Energy Advisory Committee.
This effort built upon the transmission
previously modeled by the Seams Steering
Group-Western Interconnection and
included transmission necessary to support a
range of resource scenarios, including high
efficiency, high renewables and high coal
scenarios. Again, for PacifiCorp’s system,
the transmission expansion that supported
these scenarios closely resembled Energy Gateway’s configuration.

“The Task Force observes that
transmission investments
typically continue to provide
value even as network
conditions change. For example,

transmission originally built to
the site of a now obsolete
power plant continues to be
used since a new power plant is
often constructed at the same
location.”

Western Regional Transmission Expansion Partnership (WRTEP)

The WRTEP was a group of six utilities working with four western governors’ offices to
evaluate the proposed Frontier Transmission Line. The Frontier Line was proposed to
connect California and Nevada to Wyoming’s Powder River Basin through Utah. The
utilities involved were PacifiCorp, Nevada Power, Pacific Gas & Electric, San Diego Gas

& Electric, Southern California Edison, and Sierra Pacific Power.

Northern Tier Transmission Group Transmission Planning Reports
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In the 2018-2019 NTTG Draft Regional
Transmission Plan, sub segments of Energy
Gateway (both Gateway West and

Gateway South) were listed as necessary to
provide acceptable system performance.
The study also established that the amount
of new Wyoming wind generation that is
added over time can impact the
transmission system reliability west of
Wyoming. Additionally, three interregional
projects were included in the study the Southwest Inter-tie Project (SWIP North), Cross
Tie and TransWest Express, which showed that all three projects relied on Energy
Gateway to attain their full transfer capability rating.

perfo
conditionec

e WECC/Reliability Assessment Committee (RAC) Annual Reports and Western
Interconnection Transmission Path
Utilization Studies “Path 19 [Bridger] is the most
These analyses measure the historical use of heavily loaded WECC path in the
transmission paths in the west to provide study.... Usage on this path is
insight into where congestion is occurring and AT AT
assess the cost of that congestion. The Energy

high number of requests for

. . transmission service to move
Gateway segments were included in the analyses renewable power to the West

that support these studies, alleviating several points from the Wyoming area.”
of significant congestion on the system, including
Path 19 (Bridger West) and Path 20

(Path C).

Energy Gateway Configuration

To address constraints identified on PacifiCorp’s transmission system, as well as meeting system
reliability requirements discussed further below, the recommended bulk electric transmission
additions took on a consistent footprint, which is now known as Energy Gateway. This expansion
plan establishes a triangle of reliability that spans Utah, Idaho and Wyoming with paths extending
into Oregon and Washington. This plan contemplates geographically diverse resource locations
based on environmental constraints, economic generation resources, and federal and state energy
policies.

Since Energy Gateway’s initial announcement in 2007, this series of projects has continued to be
vetted through multiple public transmission planning forums at the local, regional and Western
Interconnection level. In accordance with the local planning requirements in PacifiCorp’s OATT,
Attachment K, PacifiCorp has conducted numerous public meetings on Energy Gateway and
transmission planning in general. Meeting notices and materials are posted publicly on
PacifiCorp’s Attachment K Open Access Same-time Information System (OASIS) site. PacifiCorp
is also a member of NorthernGrid regional planning organization and WECC’s Reliability
Assessment Committee and was a member of Northern Tier Transmission Group (NTTG) regional
planning organization.
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These groups continually evaluate PacifiCorp’s transmission plan in their efforts to develop and
refine the optimal regional and interconnection-wide plans. Please refer to PacifiCorp’s OASIS
site for information and materials related to these public processes.?

Additionally, an extensive 18-month stakeholder process on Gateway West and Gateway South
was conducted. This stakeholder process was conducted in accordance with WECC Regional
Planning Project Review guidelines and FERC OATT planning principles, and was used to
establish need, assess benefits to the region, vet alternatives, and eliminate duplication of projects.
Meeting materials and related reports can be found on PacifiCorp’s Energy Gateway OASIS site.

Energy Gateway’s Continued Evolution

The Energy Gateway Transmission Expansion Plan is the product of years of ongoing local and
regional transmission planning efforts with significant customer and stakeholder involvement.
Since its announcement in May 2007, Energy Gateway’s scope and scale have continued to evolve
to meet the future needs of PacifiCorp customers and the requirements of mandatory transmission
planning standards and criteria. Additionally, PacifiCorp has improved its ability to meet near-
term customer needs through a limited number of smaller-scale investments that maximize
efficient use of the current system and help defer, to some degree, the need for larger capital
investments like Energy Gateway (see the following section titled “Efforts to Maximize Existing
System Capability”). The IRP process, as compared to transmission planning, can result in
frequent changes in the least-cost, least-risk resource plan driven by changes in the planning
environment (i.e., market conditions, cost and performance of new resource technologies, etc.).
Near-term fluctuations in the resource plan do not always support the longer-term development
needs of transmission infrastructure, or the ability to invest in transmission assets in time to meet
customer needs. Together, however, the IRP and transmission planning processes complement
each other by helping PacifiCorp optimize the timing of its transmission and resource investments
to deliver cost-effective and reliable energy to our customers.

While the core tenets for Energy Gateway’s design have not changed, the project configuration
and timing continue to be reviewed and modified to coincide with the latest mandatory
transmission system reliability standards and performance requirements, annual system reliability
assessments, input from several years of federal and state permitting processes, and changes in
generation resource planning and our customers’ forecasted demand for energy.

As originally announced in May 2007, Energy Gateway consisted of a combination of single- and
double-circuit 230-kV, 345-kV and 500-kV lines connecting Wyoming, Idaho, Utah, Oregon and
Nevada. In response to regulatory and industry input regarding potential regional benefits of
“upsizing” the project capacity (for example, maximized use of energy corridors, reduced
environmental impacts and improved economies of scale), PacifiCorp included in its original plan
the potential for doubling the project’s capacity to accommodate third-party and equity partnership
interests. During late 2007 and early 2008, PacifiCorp received in excess of 6,000 MW of requests
for incremental transmission service across the Energy Gateway footprint, which supported the
upsized configuration. PacifiCorp identified the costs required for this upsized system and offered
transmission service contracts to queue customers. These queue customers, however, were unable
to commit due to the upfront costs and lack of firm contracts with end-use customers to take
delivery of future generation and withdrew their requests. In parallel, PacifiCorp pursued several
potential partnerships with other transmission developers and entities with transmission proposals

2 http://www.oatioasis.com/ppw/index.html
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in the Intermountain Region. Due to the significant upfront costs inherent in transmission
investments, firm partnership commitments also failed to materialize, leading PacifiCorp to pursue
the current configuration with the intent of only developing system capacity sufficient to meet the
long-term needs of its customers.

In 2010, PacifiCorp entered into memorandums of understanding to explore potential joint-
development opportunities with Idaho Power Company on its Boardman-to-Hemingway project
and with Portland General Electric Company (PGE) on its Cascade Crossing project. One of the
key purposes of Energy Gateway is to better integrate PacifiCorp’s east and west balancing
authority areas, and Gateway Segment H from western ldaho into southern Oregon was originally
proposed to satisfy this need. However, recognizing the potential mutual benefits and value for
customers of jointly developing transmission, PacifiCorp has pursued these potential partnership
opportunities as a potential lower-cost alternative.

In 2011, PacifiCorp announced the indefinite postponement of the Gateway South 500-kV segment
between the Mona substation in central Utah and Crystal substation in Nevada. This extension of
Gateway South, like the double-circuit configuration discussed above, was a component of the
upsized system to address regional needs if supported by queue customers or partnerships.
However, despite significant third-party interest in the Gateway South segment to Nevada, there
was a lack of financial commitment needed to support the upsized configuration.

In 2012, PacifiCorp determined that one new 230-kV line between the Windstar and Aeolus
substations and a rebuild of the existing 230-kV line were feasible, and that the second new
proposed 230-kV line and proposed 500-kV line planned between Windstar and Aeolus would be
eliminated. This decision resulted from PacifiCorp’s ongoing focus on meeting customer needs,
taking stakeholder feedback and land-use limitations into consideration, and finding the best
balance between cost and risk for customers. In January 2012, PacifiCorp signed the Boardman to
Hemingway Permitting Agreement with Idaho Power Company and BPA that provides for the
PacifiCorp’s participation through the permitting phase of the project. The Boardman-to-
Hemingway project was pursued as an alternative to PacifiCorp’s originally proposed transmission
segment from eastern Idaho into southern Oregon (Hemingway to Captain Jack). Idaho Power
leads the permitting efforts on the Boardman-to-Hemingway project, and PacifiCorp continues to
support these activities under the conditions of the Boardman to Hemingway Transmission Project
Joint Permit Funding Agreement. The proposed line provides additional connectivity between
PacifiCorp’s west and east balancing authority areas and supports the full projected line rating for
the Gateway projects at full build out. PacifiCorp plans to continue to support the project under
the Permit Funding Agreement and will assess next steps post-permitting based on customer need
and possible benefits.

In January 2013, PacifiCorp began discussions with PGE regarding changes to its Cascade
Crossing transmission project and potential opportunities for joint development or firm capacity
rights on PacifiCorp’s Oregon system. PacifiCorp further notes that it had a memorandum of
understanding with PGE for the development of Cascade Crossing that was terminated by its own
terms. PacifiCorp had continued to evaluate potential partnership opportunities with PGE once it
announced its intention to pursue Cascade Crossing with BPA. However, because PGE decided to
end discussions with BPA and instead pursue other options, PacifiCorp is not actively pursuing
this opportunity. PacifiCorp continues to look to partner with third parties on transmission
development as opportunities arise.
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In May 2013, PacifiCorp completed the Mona-to-Oquirrh project. In November 2013, the BLM
issued a partial ROD providing a right-of-way grant for all of Segment D and most of Segment E
of Energy Gateway. The agency chose to defer its decision on the western-most portion of Segment
E of the project located in Idaho in order to perform additional review of the Morley Nelson Snake
River Birds of Prey Conservation Area. Specifically, the sections of Gateway West that were
deferred for a later ROD include the sections of Segment E from Midpoint to Hemingway and
Cedar Hill to Hemingway.

In May 2015, the Sigurd-to-Red Butte project was completed and placed in service.
In December 2016, the BLM issued its ROD and right-of-way grant for the Gateway South project.

In January 2017, the BLM issued its ROD and right-of-way grant, previously deferred as part of
the November 2013 partial ROD, for the sections of Segment E from Midpoint to Hemingway and
Cedar Hill to Hemingway.

Finally, the timing of Energy Gateway segments is regularly assessed and adjusted. While
permitting delays have played a significant role in the adjusted timing of some segments (e.g.,
Gateway West, Gateway South, and Boardman to Hemingway), PacifiCorp has been proactive in
deferring in-service dates as needed due to permitting schedules, moderated load growth, changing
customer needs, and system reliability improvements.

PacifiCorp will continue to adjust the timing and configuration of its proposed transmission
investments based on its ongoing assessment of the system’s ability to meet customer needs, its
compliance with mandatory reliability standards, and the stipulations in its project permits.
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Figure 4.3 — Energy Gateway Transmission Expansion Plan
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Table 4.1 — Energy Gateway Transmission Expansion Plan

Approximate
Segment & Name Description Mileage Status and Scheduled In-Service
(A) . o . o Status: completed
Wallula-McNary 230 kV, single circuit s0mi o Placed in-service:; January 2019
(B) L .| e Status: completed
Populus-Terminal 345 kV, double circuit 135 mi e Placed in-service: November 2010
© 500 kV single circuit 100 mi e Status: completed
Mona-Oquirrh 345 kV double circuit e Placed in-service: May 2013
— . - . e Status: rights-of-way acquisition underway
Oquirrh-Terminal 345 kV double circuit 14 mi « Scheduled in-service: 2026
(D1) Ngvg_ﬁﬁﬂtkéglﬂg)iizlr?glt 59 mi e Status: permitting underway
Windstar-Aeolus circuit g o Scheduled in-service: 2024
(D2) )
Aeolus- 500 kV single circuit 140 mi * Stas: c_omple'ged.
Bridger/Anticline e Placed in-service: November 2020
. (B3) - . N . e Status: permitting underway
Bridger/Anticline- 500 kV single circuit 200 mi . . .
Populus e Scheduled in-service: 2027 earliest
(E) . N . e Status: permitting underway
Populus-Hemingway 500 kV single circuit 500 mi e Scheduled in service: 2030 earliest
(F . N . e Status: permitting underway
Aeolus-Mona 500 kV single circuit 416 mi e Scheduled in-service: 2024
(G) . N . e Status: completed
Sigurd-Red Butte 345 kV single circuit 170 mi « Placed in-service: May 2015
(H) e Status: pursuing joint-development and/or firm
Boardman- 500 kV single circuit 290 mi capacity opportunities with project sponsors
Hemingway e Scheduled in-service: 2026

Efforts to Maximize Existing System Capability

In addition to investing in the Energy Gateway transmission projects, PacifiCorp continues to
make other system improvements that have helped maximize efficient use of the existing
transmission system and defer the need for larger-scale, longer-term infrastructure investment.
Despite limited new transmission capacity being added to the system over the last 20 to 30 years,
PacifiCorp has maintained system reliability and maximized system efficiency through other
smaller-scale, incremental projects.

System-wide, PacifiCorp has instituted more than 155 grid operating procedures and 17 remedial
action schemes to maximize the existing system capability while managing system risk. In
addition, PacifiCorp has been an active participant in the Energy Imbalance Market since
November 2014. By August 2021, 15 participants have joined the EIM. By broadening the pool
of lower-cost resources that can be accessed to balance load system requirements, enhances
reliability and reduces costs across the entire EIM Area. In addition, the automated system is
able to identify and use available transmission capacity to transfer the dispatched resources,
enabling more efficient use of the available transmission system.
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Transmission System Improvements Placed In-Service Since the 2019 IRP

PacifiCorp East (PACE) Control Area
1. Salt Lake Valley Area

e Install a new circuit switcher in series with the bus-tie circuit breaker at 90" South
substation

o Project driver is to correct NERC Standard TPL-001-4 Category P2-4
deficiency identified in PacifiCorp’s 2017 NERC TPL Assessment for a bus tie
breaker internal fault event that results in the loss of the entire 90" South 138-
KV substation.

o Benefits include mitigating the risk of thermal overloads and voltage issues and
eliminating the potential loss of load at the entire 90" South 138-kV South
substation for a bus tie failure event, and resolution of the NERC TPL-001-4
Category P2-4 deficiency.

2. Utah Valley Area
e Upgrade the 345-138 kV transformer at Spanish Fork substation

o Project driver is to correct NERC Standard TPL-001-4 Category P1 and P3
deficiencies identified in PacifiCorp’s 2017 NERC TPL Assessment resulting
from an outage of Spanish Fork 345-138 kV transformer #4 (N-1) and multiple
double contingency outages (N-1-1) that result in thermal overloads on
numerous substation transformers and transmission lines.

o Benefits include mitigating the risk of thermal overloads and low voltage issues,
additional capacity to address projected load growth, improved transmission
reliability and resolution of the NERC TPL-001-4 Category P1 and P3
deficiencies.

3. Goshen Idaho Area
e Install a new 161-kV line from Goshen to Sugarmill substations

o Project driver is to address the single contingency (N-1) and multiple
contingency (N-1-1) issues present in the Sugarmill-Rigby area and the large
amount of load shedding risk identified in the 2016 Goshen Area Planning
Study that proposed adding a new 161-kV line from Goshen to Sugarmill and
then from Sugarmill to Rigby substation to allow a looped configuration during
heavy summer load conditions.

o Benefits include mitigating the risk of thermal overloads and voltage issues and
eliminating the loss of up to 150 MW of load for N-1 outages and up to 300
MW for N-1-1 outages.

4. East Utah Area
e Construct the new Naples 138-12.5 kV substation

o Projectdriveristo correct NERC Standard TPL-001-4 Category P6 deficiencies
identified in PacifiCorp’s 2016 NERC TPL Assessment resulting in multiple
double contingencies causing low 138-kV system voltages in the Vernal area.

o Benefits include mitigating the risk of low voltage issues and resolution of the
NERC Standard TPL-001-4 Category P6 deficiencies.
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PacifiCorp West (PACW) Control Area
1. 'Yakima Washington Area

e Construct a new 230-kV transmission line from BPA’s Vantage substation to
PacifiCorp’s Pomona Heights substation

o Project driver is to correct the NERC Standard TPL-002 deficiency identified
in PacifiCorp’s 2011 TPL Assessment for the loss of a single 230-kV line.

o Benefits include mitigating the risk of thermal overloads and low voltage issues,
adding additional capacity to address projected load growth, improving
transmission reliability and resolution of the NERC TPL-002 deficiencies.

2. Yreka California Area
e |nstall an additional 115-69 kV transformer at Yreka substation located

o Project driver is to correct low voltage conditions under normal operating
conditions during heavy summer loading periods due to inadequate voltage
regulation on the 69-kV system served from Yreka substation, as identified in
the 2013 Yreka-Mt Shasta Area Study.

o Benefits include the ability to provide 69-kV voltage regulation by the new 115-
69 kV transformers load tap changer, allows the use of load drop compensation
feature to further improve the transmission voltage profile over the long term,
and making the exiting non-LTC transformer available as an installed spare for
immediate service restoration when needed.

3. Walla Walla Washington Area

e Replace the existing 115-69 kV, 20 MVA transformer with a 115-69 kV, 50 MVA
transformer at Dry Gulch substation

o Project driver is to correct NERC Standard TPL-001-4 Category P2 deficiency
identified in PacifiCorp’s 2015 NERC TPL Assessment for a 115-kV bus fault
at Dry Gulch substation.

o Benefits include having 69-kV capacity and voltage regulation capability to
operate in a normal open configuration to eliminate thermal overloads and low
voltage conditions, eliminating the 69-kV loop in parallel with the 230-kV and
500-kV main grid system that impacted the 69-kV system for outages on the
main grid system, removing the Tucannon 69-kV line from the WECC Path 6
definition, and resolving the NERC TPL-001-4 P2 deficiency.

Planned Transmission System Improvements

PacifiCorp East (PACE) Control Area
1. Central Wyoming Area

e Upgrade the 345-230 #2 transformer at Jim Bridger substation

o Project driver is to correct NERC Standard TPL-001-4 Category P1 and P3
deficiencies identified in PacifiCorp’s 2017 NERC TPL Assessment resulting
for a 345-kV or 230-kV bus fault (P1) and for the loss of a generator and both
Jim Bridger 345-230 kV transformers #1 and #3 (P3) that will result in thermal
overload of existing Jim Bridger 345-230 k