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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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ENERGY COST SAVINGS NEW STORAGE CAPACITY
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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.
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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 ldaho, 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.




Exh. ASR-10

Docket UE-220376
PAcCIFICORP — 2021 IRP CHAPTER 1 — EXECUTIYESAMMARY

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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*Note: 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).

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.

11
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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)

Energy Efficiency (Class 2 DSM) Direct Load Control (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
Californ