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EXECUTIVE SUMMARY

OG&E plans to meet future capacity needs through a balanced portfolio
of solar resources and hydrogen-capable combustion turbines that
provides affordable costs for customers while satisfying IRP objectives.
OG&E will also seek market opportunities for immediate capacity needs.

Over the next five years, load growth, unit retirements, and changes in Resource
Adequacy policy will result in the need for additional generation capacity to meet OG&E’s
planning reserve requirements. OG&E has significant generation capacity needs in the
near term, as shown in the table below.

OG&E Planning Reserve Margin and Needed Capacity (MW unless noted)

2024 2025 2026 2027 2028

Total Capacity 7,027 7,002 6,495 6,630 6,030
Net Demand 6,073 | 6,001 6,229 6,237 | 6,295
Reserve Margin 16% 17% 4% 6% -4%
Needed Capacity* 0 0 556 431 | 1,096
*Indicates the capacity needed to meet planning reserve margin
requirements.

OG&E’s prior IRP, prepared in 2021, demonstrated the projected need for additional
capacity resources at that time. Since 2021, OG&E’s capacity needs have grown further
due to increased capacity requirements specified by the Southwest Power Pool (SPP)
and load growth in the OG&E service area. Looking forward, the need for investment in
generation resources could continue to grow as SPP further enhances policies
addressing Resource Adequacy, electrification contributes to expanding load growth in
the region, and environmental regulations change.

The IRP analysis contained in this report evaluates a range of potential generation
portfolios to meet the capacity needs and determines a balanced portfolio of solar
resources and combustion turbines is the preferred plan to satisfy expected capacity
needs. This plan helps maintain system resiliency and reliability, advances fuel and
technology diversity of the generation fleet, improves operational flexibility, is scalable,
and expands OG&E’s renewable generation portfolio. Adding zero-emitting technologies
along with high-efficiency combustion turbines that enable and support renewable
generation growth are important building blocks to meet expectations for cleaner energy
in the future. Additionally, advances in combustion turbine technology are expected to
further expand the capability to utilize hydrogen as a fuel, providing future emission and
fuel diversity benefits.




2024 Integrated Resource Plan OGE

OG&E’s 2024 IRP is designed to meet existing environmental obligations while also
considering future updates to environmental regulations and addressing, to the extent
possible, uncertainties in the environmental regulatory landscape. In particular, OG&E’s
fleetwide compliance obligations under the recent Good Neighbor Plan, which revises the
Cross State Air Pollution Rule (CSAPR) ozone-season Nitrogen Oxides (NOx) trading
program for Electric Generating Units (EGUs), are uncertain due to pending litigation.
Depending on the outcome of litigation, compliance may require a range of potential
modifications to existing units and other necessary actions. OG&E retained the services
of 1898 & Co., a part of Burns & McDonnell (1898 & Co.), to assist with the analysis and
modeling of the 2024 IRP. OG&E and 1898 & Co. analyzed resource portfolios and
various fleet-wide compliance plans consistent with the current understanding of this rule.

OG&E will issue a Request(s) for Proposals (RFP) for resources to meet the capacity
requirements and other IRP objectives of the company and to seek future generation that
increases efficiency, diversifies our fuel mix by advancing cleaner generation, and
maintains affordability and reliability for OG&E’s customers. OG&E will also continue to
monitor environmental regulation developments, including those from litigation, and take
actions if deemed necessary.

OGA&E Action Plan

Market
Opportunity Solar Solar + CT

| 2024 > 2025 > 2026 ) 2027 > 2028 4

- .0 2 2
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Lake 7 (5A & 5B) Lake 8
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l. Introduction

OG&E was formed in 1902 and is Oklahoma’s oldest and largest investor-owned electric
utility. OG&E serves more than 894,000 customers in 267 towns and cities in an
approximately 30,000 square mile area of Oklahoma and western Arkansas. OG&E’s
service area is shown in Figure 1.

Figure 1 — OG&E Service Area
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This IRP Report and Appendices have been completed following the Oklahoma
Corporation Commission (OCC) Electric Utility Rules and APSC Resource Planning
Guidelines for Electric Utilities. Sections | — VII present the IRP objectives and process,
assumptions, resource planning modeling and analysis, and five-year action plan.
Section VIII concludes the report with the following schedules as prescribed by Oklahoma
Corporation Commission rule OAC 165:35-37-4(c):

A. Electric demand and energy forecast

B. Forecast of capacity and energy contributions from existing and committed supply-

and demand-side resources

Description of transmission capabilities and needs covering the forecast period

Assessment of the need for additional resources

Description of the supply, demand-side and transmission options available to the

utility to address the identified needs

Fuel procurement, purchased power procurement, and risk management plans

. Action plan identifying the near-term (i.e., across the first five (5) years) actions
Proposed RFP(s) documentation, and evaluation
Technical appendix for the data, assumptions, and descriptions of models
Description and analysis of the adequacy of its existing transmission system
Assessment of the need for additional resources to meet reliability, cost and price,
environmental, or other criteria
An analysis of the utility’s proposed resource plan

. Description and analysis of the utility’s consideration of physical and financial
hedging to determine the utility’s ability to mitigate price volatility

mo o

xXc—I@em

<r




2024 Integrated Resource Plan OGE

Il. IRP Objectives and Process

OGA&E strives to develop a resource plan that meets its capacity obligations in the most
reasonable and affordable manner over the planning horizon while considering the
uncertainties attributable to many of the planning assumptions and other items of value
to OG&E customers. The objectives below are relied upon to identify the best future

portfolio.

1. Capacity Obligation: satisfy Southwest Power Pool (SPP) Resource Adequacy
Requirements to support reliability

2. Expected Cost to Customers: lowest reasonable Net Present Value of Customer
Cost (NPVCC) subject to satisfying other IRP objectives

3. Exposure to Risks: consider the sensitivity of NPVCC related to risks that affect
customer cost and benefits, including uncertain future prices of fuel and emissions,
as well as other potential risks

4. Fuel and Technology Diversity: maintain a reasonable balance among
technologies and fuel sources such as natural gas, renewable, coal, energy
storage, and demand-side resources

5. Reliability and Resiliency Benefits: maintain  generation capability and
dispatchability to support SPP system reliability, respond to localized reliability
issues, and minimize customer disruptions

6. Adaptability: Consider a range of capacity options with varying degrees of
scalability and differing implementation timelines

7. Portfolio Age: maintain a reasonable balance of resources as measured by
expected remaining asset life

8. Environmental Stewardship: consistent with OG&E’s expectation to reduce CO:2

emissions by 2030

OG&E’s seven-step Integrated Resource Planning process remains largely unchanged
from previous IRPs and is illustrated in Figure 2.

Define IRP Collect Needs and Uncertainty Data and

Objective Assumptions Potential and Scenario Draw

Figure 2 — Integrated Resource Planning Seven Step Process

Develop

Determine Models and

Perform Interpret

Develop IRP

Perform Report
Computer P
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lll. Current and Future Risks

There are a number of policy and operational risks facing OG&E that are emerging from
a rapidly changing landscape. Although they vary in maturity and probability, each has
the potential to require substantial investments in new or existing generation resources
for the continued support of reliability and compliance. These risks, some of which are
created by conflicting policies and regulations, make both compliance and execution
timelines challenging and unclear.

1. A. Current Resource Adequacy Policy Risks

Il. A. 1. Resource Adequacy Policy Risk Overview

As a member of SPP, OG&E is required to comply with a range of policies and regulations
specified by SPP’s Open Access Transmission Tariff (OATT), Business Practices,
Operating Criteria, and Planning Criteria. Since OG&E’s last IRP, SPP has been
developing new policies to enhance Resource Adequacy in its footprint. As the Regional
Balancing Authority, SPP is required by the Federal Energy Regulatory Commission
(FERC) to balance electric supply and demand, ensuring there is sufficient generation to
reliably meet the demand for electricity within its region. Two of the most important factors
to determining needed capacity are the Planning Reserve Margin (PRM) level set by SPP
and the capacity accreditation of resources. SPP is planning changes to both of these
important factors within the next three years. These policy changes have been
incorporated into the Expected Future Case analysis for this IRP due to their advanced
stage of development.

. A. 1. a) Expected Change to the SPP Planning Reserve Margin (PRM)

SPP performs a biennial study to project the generation needed to reliably serve load.
The preliminary results of the most recent study recommend a range of potential
increases to the PRM, which are being further evaluated through the SPP stakeholder
process. All Load Responsible Entities (LREs) in SPP, including OG&E, are required to
maintain generation capacity equal to their forecasted Net Peak Demand plus the
seasonal PRM requirement. SPP’s PRM was increased from 12% to 15% starting in the
summer of 2023, based on the prior biennial study. In this 2024 IRP, OG&E has assumed
an additional incremental increase in the PRM based on the latest study results. Details
on assumptions are discussed in Section |V.

Il A. 1. b) SPP Resource Accreditation Methodologies
SPP policy changes in this section affect the capacity accreditation of all thermal and
renewable generation resources in SPP. SPP will seek FERC approval of these policies
in 2024 and plans to make them effective in 2026. Implementation of these policies could
further impact OG&E capacity needs.
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. A. 1. b) (i) Performance Based Accreditation (PBA) for conventional resources

SPP’s Regional State Committee (RSC) and Board of Directors approved the PBA policy’
in October 2023. This policy will be submitted to FERC for approval in early 2024. With
this policy, generating resources will be required to perform periodic capability tests, just
as they are currently, then SPP will adjust the accredited capacity of each thermal
generation resource by the unit’s historical performance. Although, the net impact of PBA
on OG&E’s capacity position is not known with clarity. OG&E believes implementation of
the PBA policy will result in an increase to OG&E'’s generation capacity needs. In this
2024 IRP, OG&E has assumed PBA is implemented as planned in 2026. Specific details
on assumptions are discussed in Section IV.

ll. A. 1. b) (ii) Effective Load Carrying Capability (ELCC) for renewable resources

In October 2023, SPP’s RSC and Board of Directors approved the ELCC policy, which
will utilize annual ELCC studies to calculate the accredited capacity of renewable
resources within SPP, based on the amount of incremental load these resources can
reliably serve. SPP projects that, as more renewable resources come onto the SPP
system, the percentage of accredited capacity compared to nameplate capacity of
renewable resources will decrease?. The ELCC policy also requires approval by FERC.
In this 2024 IRP, OG&E has assumed ELCC is implemented as planned in 2026. Specific
details on assumptions are discussed in Section IV.

[1l. B. Future Resource Adequacy Policy Risks

Future Policy Risks identified in this section are not currently incorporated into the
analysis in this IRP, however, these policies have the potential to further expand capacity
needs or other investments in OG&E’s generation fleet.

Ill. B. 1. Winter Resource Adequacy Requirement
SPP’s RSC and Board of Directors has approved policy implementing a Resource
Adequacy Requirement (RAR) similar to the Summer RAR, which would require
deficiency payments for non-compliance. OG&E’s winter peak demand is substantially
below its summer peak demand, therefore, a Winter PRM equal to the Summer PRM
does not increase total generation capacity needs. SPP filed the Winter RAR policy with
FERC on September 8, 20232 and it was rejected on November 30, 20234. With the
rejection, FERC recommended SPP prioritize the development of a robust Winter
Resource Adequacy requirement. SPP has begun studying the winter season specifically
to determine the appropriate Winter PRM. Initial study results indicate the Winter PRM

1 https://www.spp.org/Documents/69255/RR554.zip

2 SPP (2019), Solar and Wind ELCC Accreditation,
https://www.spp.org/documents/61025/elcc%20solar%20and%20wind%20accreditation.pdf

3 SPP (2023), Submission of Tariff Revisions to attachment AA to Add the Winter Season Resource
Adequacy Requirement,

https://www.spp.org/documents/70094/20230908 revisions%20t0%20add%20winter%20season%20reso
urce%20adequacy%20requirement er23-2781-000.pdf

4 FERC (2023), Order Rejecting Tariff Revisions re Southwest Power Pool, Inc. under ER23-2781,
https://elibrary.ferc.gov/eLibrary/filelist?accession _number=20231130-3093&optimized=false
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could be set higher than the Summer PRM and could result in incremental capacity needs
for OG&E, as well as for other SPP members.

Ill. B. 2. Demand Response Program Accreditation
SPP’s RSC and Board of Directors approved a policy in October 2023 that is expected to
lead to adjustments in the capacity accreditation for Demand Response programs in SPP.
SPP Staff and members are currently developing detailed tariff revisions. OG&E’s current
Load Reduction Program is tested annually and is considered a reduction to the peak
load forecast for Resource Adequacy planning purposes. OG&E will continue to
participate in tariff language development discussions related to the details of this policy.

Ill. B. 3. Fuel Assurance Policy
Fuel Assurance policy is being developed by SPP with a focus on fuel security. The
precise impacts of this policy have not been fully developed.

Ill. B. 4. Ramping Capability Requirement
SPP is developing a potential requirement for LREs to maintain a certain level of
rampable, or dispatchable, capacity to reliably serve load under fast changing conditions.

[1l. C. Environmental Compliance Risk

OG&E’s electric generation is subject to a stringent, complex, and interrelated set of
existing federal, state, and local laws and regulations, especially those governing
environmental protection. These laws and regulations can restrict or impact OG&E's
business activities in many ways including requiring remedial action to mitigate certain
emissions and discharges, restricting the way OG&E handles or disposes of its wastes,
regulating future construction activities to mitigate harm to threatened or endangered
species, and requiring the installation and operation of emission control equipment.

Both existing and potential future environmental regulations can impact OG&E’s resource
plan and have been examined in several prior IRP submittals. Similarly, OG&E’s 2024
IRP is designed to meet the existing environmental obligations while also considering
scenarios for potential environmental regulations. For instance, OG&E’s fleetwide
compliance obligations under the recent Good Neighbor Plan, which revises the Cross
State Air Pollution Rule (CSAPR) for Electric Generating Units (EGUs), are uncertain due
to ongoing litigation. Depending on the outcome of litigation, compliance may require a
range of potential modifications to existing units and other necessary actions. While the
Good Neighbor Plan is not currently in effect for Oklahoma EGUs, the OCC approved a
stipulation in OG&E’s 2021 Rate Case Final Order (Cause No. PUD 202100164 ) requiring
OG&E to include analysis of the potential impacts of revisions to the CSAPR rule. In
accordance with this stipulation, this IRP evaluates various resource portfolios consistent
with fleet-wide compliance under the current understanding of the rule.

Il. C. 1. Compliance with Current Environmental Regulations
As noted, past IRPs have included important planning elements related to imminent
compliance obligations for federal environmental regulations such as the Mercury and Air
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Toxics Standards (MATS) and Regional Haze rules. OG&E has complied with these
requirements by installing emission control equipment and converting two coal-fired
generating units at the Muskogee Power Plant to natural gas, among other measures.
OG&E'’s operations are in substantial compliance with current federal, state, and local
environmental standards.

Ill. C. 2. Potential Environmental Compliance Risk
Environmental regulations are expected to become increasingly stringent, requiring
increased expenditures for installing and operating control equipment and to monitor and
report compliance. The current administration has targeted a 50 to 52 percent reduction
in economy wide net greenhouse gas emissions from 2005 levels by 2030 with full
decarbonization of the electric power industry by 2035. Many new, upcoming or potential
requirements are focused on coal-fired generation.

OG&E has identified several proposed or anticipated environmental rules and actions by
the Environmental Protection Agency (EPA) that, if implemented, could affect OG&E’s
generation portfolio, including: (i) revisions to the CSAPR program for EGUSs; (ii) proposed
revisions to the MATS rule; (iii) proposed Effluent Limitation Guidelines under the Federal
Clean Water Act; (iv) proposed standards for greenhouse gas emissions from new and
existing power plants; (v) anticipated adoption of more stringent standards for pollutants
covered by the National Ambient Air Quality Standards (NAAQS); and (vi) review of
Oklahoma’s State Implementation Plan (SIP), submitted in August 2022, addressing
Regional Haze requirements under Section 169A of the Clean Air Act (CAA) for the
second planning period. (“A State Implementation Plan (SIP) is a collection of regulations
and documents used by a state, territory, or local air district to implement, maintain, and
enforce the National Ambient Air Quality Standards, or NAAQS, and to fulfill other
requirements of the Clean Air Act.”®)

I1I. C. 2. a) CAA Good Neighbor Provision and CSAPR

The EPA revised the NAAQS for ozone in 2015. Section 110(a)(2)(D) of the CAA requires
states to submit SIPs for addressing interstate transport of pollutants by prohibiting in-
state ozone sources from contributing significantly to nonattainment or interfering with
maintenance of the ozone NAAQS in another state. In accordance with this mandate,
Oklahoma submitted a SIP addressing these "Good Neighbor" requirements on October
28, 2018. On January 31, 2023, the EPA disapproved in whole or in part the SIPs of 21
states, including Oklahoma. In March 2023, the Oklahoma Attorney General and the
Oklahoma Department of Environmental Quality (ODEQ)—joined by several industry
petitioners, including OG&E—filed suits challenging the EPA’s SIP disapproval for
Oklahoma in the U.S. Court of Appeals for the Tenth Circuit (Tenth Circuit). On June 6,
2023, OG&E and the other Oklahoma petitioners jointly filed a motion with the Tenth
Circuit requesting a stay of the Oklahoma SIP disapproval. The Tenth Circuit granted the
stay on July 27, 2023, which will remain in effect for the duration of the challenge.

5 “About Air Quality Implementation Plans,” United State Environmental Protection Agency,
https://www.epa.gov/air-quality-implementation-plans/about-air-quality-implementation-plans
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After disapproving the Oklahoma SIP, the EPA finalized a Federal Implementation Plan
(FIP) addressing the "Good Neighbor" requirements for Oklahoma, and 22 other states.
(“A Federal Implementation Plan (FIP) is an air quality plan developed by EPA under
certain circumstances to help states or tribes attain and/or maintain the National Ambient
Air Quality Standards (NAAQS) for criteria air pollutants and fulfill other requirements of
the Clean Air Act.”®) The June 5, 2023 FIP includes revisions to the CSAPR ozone-
season NOx trading program for EGUs. These changes would result in a revision to the
Oklahoma NOx emissions budget for EGUs, including OG&E's units, beginning in May
2023. Under the terms of the FIP, the emissions budget will decline over time based on
the level of reductions the EPA has determined is achievable through particular emissions
controls. The EPA has published unit-level allowance allocations for the 2023, 2024, and
2025 ozone seasons; starting in 2026, unit-level allowances will be determined based on
the rolling average heat input for the previous three years, capped by maximum ozone
emissions (referred to as dynamic budgeting).” The FIP also moderates the ability to
bank unused allowances. While there is inherent uncertainty in determining the quantity
of emission allowances OG&E units will receive after 2025 or the availability of allowances
in the market, OG&E anticipates that all future (i.e., new) and existing thermal resources
will likely require a high level of emission control with equipment such as Selective
Catalytic Reduction (SCR).

After the EPA finalized the FIP, OG&E began evaluating various control strategies to
reduce emissions at its generating units. Compliance strategies can range from some
combination of installation of selective catalytic reduction or selective non-catalytic
reduction controls, conversion of coal-fired units to gas-fired units along with installation
of SCRs, retirement and replacement of coal-fired generating resources, or purchase of
emission allowances,

On July 7, 2023, the Attorney General of Oklahoma and other petitioners filed a motion
with the Tenth Circuit to stay EPA’s Final FIP for Oklahoma. Subsequently, on July 27,
2023, the Tenth Circuit granted a stay of EPA’s SIP Disapproval for Oklahoma in a related
challenge. After the court granted this stay, EPA no longer had authority to enforce the
FIP in Oklahoma. Therefore, on July 31, 2023, the petitioners filed a joint, unopposed
motion requesting that the court abate further proceedings regarding the FIP pending
resolution of the Oklahoma SIP disapproval challenges. The court granted this motion
on August 2, 2023. The petitioners will be required to notify the court within five days
after the SIP disapproval challenge is resolved. EPA issued an Interim Final Rule on
September 29, 2023, that prevents its FIP from going into effect in Oklahoma.

6 Ibid.

7 Unit-level allowances are allocated based on an overall state-wide allowance budget for each covered
state. State budgets are predetermined for the 2023-2025 ozone seasons, using heat input data and known
fleet changes at the time the FIP was finalized. Starting in 2026, EPA will also calculate state budgets using
dynamic budgeting, based on a rolling average heat input for covered EGUs within each state. For the
2026 — 2029 ozone seasons, the FIP established a pre-set allowance floor for state budgets which could
potentially be increased by dynamic budgeting. After the 2029 ozone season there will be no pre-set
allowance floor and annual allowance allocations will be determined solely by dynamic budgeting.
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Enforcement of the FIP will remain stayed until after the SIP disapproval challenge is
resolved.

I. C. 2. b) Mercury and Air Toxics Standards (MATS)

On April 24, 2023, the EPA published a proposed revision to the MATS rule in the Federal
Register. The proposed rule included an updated technology review and would change
certain emission standards and compliance measures for the coal- and oil-fired EGU
source category, including lowering the emission limit for filterable particulate matter
(fPM), requiring the use of continuous emissions monitoring systems to demonstrate
compliance with the filterable particulate matter standard, and lowering the mercury
emission limit for lignite-fired EGUs. EPA has indicated it anticipates publishing a final
rule by April 2024. It is unknown what potential impacts to OG&E, if any, will result from
this action by the EPA.

Ill. C. 2. ¢) Federal Clean Water Act
On March 29, 2023, the EPA published a proposed rule to revise the effluent limitation
guidelines for flue gas desulfurization wastewater, bottom ash transport water, and
combustion residual leachate. The proposed rule would prohibit any discharge from
bottom ash transport water systems and has a compliance date of December 31, 2029.
OGa&E is installing dry bottom ash handling technology that will comply with the rule.

Ill. C. 2. d) Greenhouse Gas (GHG) Regulations

On May 23, 2023, the EPA proposed several actions to address greenhouse gas
emissions from fossil fuel-fired electric generating units under Clean Air Act Section 111.
The proposal encompasses both Section 111(b) and 111(d) rulemakings for new units
and existing units, respectively. In particular, the proposed rules would (i) strengthen the
current New Source Performance Standards for newly built, modified, or reconstructed
fossil fuel-fired stationary combustion turbines (generally natural gas-fired); (ii) establish
emission guidelines for states to follow in limiting carbon pollution from existing fossil fuel-
fired steam electric generating units (including coal and natural gas-fired units); and (iii)
establish emission guidelines for large, frequently used existing fossil fuel-fired stationary
combustion turbines (generally natural gas-fired). Among other emission reduction
measures, EPA proposed the following requirements for certain classes of new and
existing units beginning as early as 2030: capacity factor limitations; the use of carbon
capture, utilization and storage systems; and/or the combustion of fuel comprised of
hydrogen blended with natural gas. EPA has indicated it anticipates finalizing the
regulations in April 2024. At this point, it is unknown what the outcome will be from the
final action by the EPA.

Ill. C. 2. e) More Stringent National Ambient Air Quality Standards (NAAQS)
The CAA requires EPA to set NAAQS for six “criteria” pollutants, which are designed to
be protective of human health and the environment. EPA must review each NAAQS
every five years, and revise the NAAQS as needed. Based on these reviews, EPA has
periodically taken action to adopt more stringent NAAQS for criteria pollutants including
ozone and PM. EPA then sets an attainment deadline for states to comply with the
NAAQS and make air quality designations for areas in each state based on whether they
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are attaining the NAAQS for a particular pollutant. Emission sources in areas that have
been designated as nonattainment may be required to install additional controls to help
the state attain the NAAQS.

As of the end of 2023, no areas of Oklahoma were designated as non-attainment for
pollutants likely to affect OG&E's operations. However, in recent years, monitored ozone
levels in Oklahoma have been close to a NAAQS exceedance level; ambient monitoring
data for NAAQS pollutants is reviewed each year and evaluated against the standard that
is currently in effect.

In August 2023, EPA began a review of the ozone NAAQS.EPA has indicated it intends
to complete this review as expeditiously as possible. It is unknown at this time what, if
any, potential impacts to OG&E may result from final EPA actions.

In January 2023, the EPA published a proposed rule in the Federal Register to reconsider
the primary (health-based) and secondary (welfare-based) NAAQS for PM. The EPA is
proposing to lower the primary annual PM2s standard to a level ranging from
approximately 17 percent to 25 percent below the current standard and is proposing to
retain the other PM NAAQS at their current levels. After the EPA issues a final decision
on the PM standards, ODEQ will begin the one-year process to evaluate attainment with
the standard, and EPA will make attainment designations for areas in Oklahoma. It is
unknown at this time what, if any, potential impacts to OG&E may result from final EPA
actions.

Ill. C. 2. f) Future Requirements under Regional Haze
Section 169A of the Clean Air Act sets a national goal of eliminating anthropogenic
impairment of visibility in Class | Federal Areas by 2064. Under the Regional Haze Rule,
states are required to develop a SIP for each of several planning periods before the 2064
deadline, assessing sources of visibility impairment and potential controls.

Oklahoma submitted a Regional Haze SIP for the second planning period to the EPA on
August 9, 2022, which EPA deemed administratively complete on August 18, 2022. EPA
is currently reviewing Oklahoma’s SIP. When review of the SIP is completed, EPA will
issue a proposed approval or disapproval, which will be available for public comment
before being finalized. EPA may call for additional reductions of emissions affecting
visibility from sources that were previously regulated or may require reductions from
additional sources, beyond those regulated in the first planning period. However, the
additional impact on OG&E, if any, cannot be determined until EPA’s review of the
Oklahoma SIP is final. A response from the EPA is expected in 2024.

Ill. C. 2. g) Endangered Species Act (ESA) and other Federal Laws
Certain federal laws, including the ESA, provide special protection to certain designated
species. These laws and any state equivalents provide for significant civil and criminal
penalties for unauthorized activities that result in harm to or harassment of certain
protected animals and plants, including damage to their habitats. If such species are
located in areas in which OG&E conducts operations or if additional species in those
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areas become subject to protection, OG&E’s operations and development projects could
be restricted, delayed, or be required to implement mitigation measures.

10
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IV. Assumptions

OG&E’s resource planning process includes collecting information regarding material
assumptions used in the modeling and analysis of potential resource additions.

IV. A. Load Forecast

The retail energy forecast is based on retail sector-level econometric models representing
weather, growth, and economic conditions in OG&E’s Oklahoma and Arkansas service
territories. The peak demand forecast relies on an hourly econometric model. Historical
and forecast weather-adjusted retail energy sales are the main driver for the peak
demand forecast projections. The peak demand forecast is reduced by planned OG&E
Demand Side Management (DSM) programs to determine the net demand used for
planning purposes. Energy and Peak Demand forecasts are provided in Table 1 and
Table 2.

Table 1 — Energy Forecast (GWh)
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

FreT9Y, 34133 35905 30768 40472 41382 42307 43249 44641 46087 47,585 47,823
oo 185 | 371 | 468 565 678 | 789 | 889 | 988 | 1004 1319 1,184

Net Energy | 33,947 35,534 39,300 | 39,908 @ 40,703 41,518 | 42,360 @ 43,653 | 44,993 46,266 | 46,639

Table 2 — Peak Demand Forecast (MW)
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
Demand Forecast® 6,632 6,754 7,217 7,264 7,343 7,403 7,497 7,623 7,755 7,861 7,917
OG&E DSM® 559 753 988 1,027 1,049 1,074 1,098 1,119 1141 1,159 1,160
Net Demand 6,073 6,001 6,229 6237 6295 6330 6400 6504 6614 6701 6,757

The baseline Energy and Demand Forecasts include the impacts of historical Energy
Efficiency, the SmartHours Program, and the Integrated Volt Var Control Program (IVVC).
Historically, OG&E’s Energy Efficiency programs in Oklahoma and Arkansas have
achieved between 30 MW and 40 MW of incremental demand reduction each year. The
SmartHours Program integrates technology and pricing to help customers reduce energy
usage at peak times. Customers respond to price signals between the non-holiday
weekday hours of 2:00 p.m. and 7:00 p.m. over the summer months to help reduce the
peak demand on the system by approximately 90 MW and is expected to grow to over
140 MWs. IVVC manages OG&E’s distribution system reactive power flow and voltage
level while also reducing demand by over 80 MW.

8 Includes SmartHours, Historical Energy Efficiency programs and Integrated Volt Var Control.
9 Represents estimates for incremental Energy Efficiency programs in Oklahoma and Arkansas,
incremental growth of SmartHours, and the Load Reduction Program.

11
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OG&E DSM programs are shown in the energy and peak demand forecast tables (Table
1 and Table 2). On top of the significant strides made in historical Energy Efficiency and
Demand Response programs, OG&E forecasts additional incremental program growth in
the future, which demonstrates its ongoing commitment to engaging customers to reduce
energy and demand requirements. OG&E’s Energy Efficiency programs in Oklahoma
and Arkansas include, but are not limited to, efforts to improve weatherization, lighting,
heating, ventilation, and air conditioning systems. OG&E’s Energy Efficiency programs
are projected to add nearly 40 MW of demand reduction each year. OG&E’s Load
Reduction Rider offers rate incentives to commercial and industrial customers that can
reduce their electrical load when notified by OG&E, which offsets some capacity needs.
Table 1 and Table 2 include significant forecasted growth in OG&E’s Load Reduction
Rider program.

V. B. Planning Reserve Margin

For purposes of this IRP, OG&E has estimated the PRM will be 18% starting in the
summer of 2026 and the revised resource accreditation policies described in Section lll.
A. 1. b) will also be in place in 2026. The assumed PRM is based on SPP study results
that show a range of potential increases to the PRM, as well as ongoing meetings with
SPP staff and members. Section Ill. A. 1. a) of this report provides a description of study
and policy development.

IV. C. Generation Resources

OG&E is obligated to satisfy SPP Resource Adequacy Requirements by maintaining
capacity sufficient to serve its peak load plus a planning reserve. This is accomplished
through OG&E-owned generation, power purchase agreements (PPAs), and if
necessary, potential new resources.

IV. C. 1. Existing Resources
OG&E’s existing portfolio of electric generating facilities consists of owned thermal
generation, owned renewable resources and PPAs, shown in Table 3 through Table 5.

12
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Table 3 — OG&E Existing Thermal Resources

. . First Year In Sumn_u_ar
Unit Type Unit Name Service Capability
(MW)
Horseshoe Lake 7 1963 211
Horseshoe Lake 8 1969 375
. Seminole 1 1971 500
33;“) Fired Steam (3,085 "go 1 inole 2 1973 513
Seminole 3 1975 509
Muskogee 4 1977 489
Muskogee 5 1978 488
Combined Cycle (1,111 | Frontier 1989 121
MW) McClain° 2001 373
Redbud™® 2004 617
Tinker (Mustang 5A) 1971 33
Tinker (Mustang 5B) 1971 31
Horseshoe Lake 9 2000 45
Horseshoe Lake 10 2000 43
. . Mustang 6 2018 57
é‘;’;";m;w“ Turbine "y, stang 7 2018 56
Mustang 8 2018 58
Mustang 9 2018 57
Mustang 10 2018 57
Mustang 11 2018 58
Mustang 12 2018 57
Sooner 1 1979 516
Coal-Fired Steam (1,878 | Sooner 2 1980 520
MW) Muskogee 6 1984 521
River Valley" 1990 321

Table 4 — OG&E Existing Renewable Resources

Unit Type Unit Name First Ygar [] Nam_eplate Su_rr!mer
Service Capacity (MW) Capability (MW)

Wind Centennial 2006 120 19

(6'1“MW) OU Spirit 2009 101 9
Crossroads 2012 228 33
Mustang 2015 3 2
Covington 2018 9 8

Solar Chickasaw Nation 2020 5 4

(22 Mmw) Choctaw Nation 2020 5 4
Butterfield 2022 5 2
Branch 2021 5 3

0 Represents OG&E owned interest: 77% of McClain and 51% of Redbud.
" River Valley is primarily a coal-fired steam unit but can also utilize natural gas and tire-derived fuel in the

combustion process.
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Table 5 — Existing Power Purchase Agreements

Nameplate = Summer

. Contract . o
Unit Name Capacit Capabilit
Start date (I?IIW) y (pMW) y
Keenan 2010 152 22
I';g‘:(’;’ase Taloga 2011 130 14
(55 MW) Blackwell 2012 60 12
Southwestern Power Administration 1979 7 7

In early 2023, OG&E conducted an RFP for Bridge Capacity. As a result of that RFP, the
Company secured agreements for generation capacity over the summer months (June —
September) of the years 2024, 2025, 2026, and 2027. The Bridge Capacity agreements
were put in place to address near-term capacity requirements.

Table 6 — Existing Capacity Purchase Agreements

Agreement Type Name Contract Year Capill;;?ig; ei:VIW)
Bridge Capacity 2024 450
Capacity Bridge Capacity 2025 450
Purchase Bridge Capacity 2026 600
Bridge Capacity 2027 600

IV. C. 2. Resource Changes in the Ten-Year Planning Horizon
Eight units in OG&E’s owned generation resource fleet are planned for retirement over
the next 10 years. In addition, two wind PPAs will expire before 2032.

IV. C. 2. a) Resource Retirements and Contract Expirations

IV. C. 2. a) (i) Horseshoe Lake Retirements

Horseshoe Lake Unit 6 was a 170 MW natural gas-fired steam turbine unit originally
commissioned in 1958. Unit 6 was the oldest unit in OG&E’s current generation fleet and
depreciation studies prepared for OG&E have shown probable retirement dates for
Horseshoe Lake 6 as early as 2013. The 2022 EIA-860'2 shows that similarly sized
natural gas-fired steam generators have reached retirement after an average of 54 years
of operation. OG&E ceased operation of Horseshoe Lake unit 6, as planned, at the end
of 2023, after 65 years of operation.

Horseshoe Lake Unit 7 was originally commissioned in 1963 as an early combined cycle
unit with a gas turbine and a natural gas-fired steam turbine. Unit 7’'s 26 MW gas turbine
retired in 2015. OG&E maintained the remaining 211 MW steam unit without the legacy
gas turbine. Previous depreciation studies have shown Horseshoe Lake unit 7’s probable
retirement date as early as 2019. The 2022 EIA-860 shows that similarly sized natural
gas-fired steam generators have reached retirement after an average of 54 years of
operation. Horseshoe Lake Unit 7 is planned for retirement at the end of 2024.

2 EJA. (2023). 2022 EIA-860 3_1_Generator_Y2022.xIsx. U.S. Energy Information Administration (EIA).
https://www.eia.gov/electricity/data/eia860/xIs/eia8602022.zip
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Horseshoe Lake Unit 8 is a 375 MW natural gas-fired steam turbine unit originally
commissioned in 1969. Previous depreciation studies have shown a probable retirement
date as early as 2024. The 2022 EIA-860 shows that similarly sized natural gas-fired
steam generators have reached retirement after an average of 45 years of operation.
OGA&E plans to retire Horseshoe Lake unit 8 in 2027, after 58 years.

IV. C. 2. a) (ii) Tinker Retirements

Mustang Units 5A and 5B are two aero-derivative simple-cycle combustion turbines (CTs)
that were originally installed at OG&E’s Mustang power plant site in 1971. In 1990, OG&E
moved these two units to Tinker Air Force Base. These units have a net capacity of
approximately 64 MW and support all customers while providing islanding and resiliency
benefits to Tinker. Previous depreciation studies have shown a probable retirement date
as early as 2018 for the Tinker units. The 2022 EIA-860 shows that other natural gas-
fired simple cycle combustion turbines in the United States have reached retirement after
an average of 38 years of operation. The two units located at Tinker are planned to be
retired in late 2025 or early 2026 after 54 years of service.

IV. C. 2. a) (iii) Seminole Retirements

Seminole Units 1, 2 and 3 are natural gas-fired steam generators located at the Seminole
power plant in Konawa, Oklahoma. These units were placed in service in the early to
mid-1970s. Previous depreciation studies showed these three units’ probable retirement
dates in 2030. The 2022 EIA-860 shows that similarly sized natural gas-fired steam
generators in the United States have historically been retired after an average of 42 years
of operation. OG&E currently anticipates retiring Seminole Units 1, 2, and 3 at the end of
2030, 2032, and 2034, respectively, after each unit achieves 59 years of service. The
three Seminole units represent approximately 1,500 MWs of OG&E’s current generating
capacity.

IV. C. 2. a) (iv) Owned Wind Retirements
OG&E’s Centennial Wind farm was commissioned in 2006 and is scheduled for retirement
in late 2031, after 25 years of service to OG&E’s customers. OG&E is exploring
alternatives to retirement, including potential repower and life extension.

IV. C. 2. a) (v) Wind Purchase Power Agreements
OG&E entered into 20-year PPAs with the Keenan and Taloga Wind facilities starting in
2010 and 2011, respectively. Those agreements are expected to end on schedule in
2030 and 2031. The Blackwell Wind 20-year PPA began in 2012 and will end in 2032.

IV. C. 2. b) Planned Resource Additions

IV. C. 2. b) (i) Horseshoe Lake
Horseshoe Lake Units 11 and 12 are planned to go into service in late 2026. These units
include two identical GE 7FA.05 natural gas-fired combustion turbines selected from
OG&E’s 2022 Flexible Resource RFP. Horseshoe Lake Units 11 and 12 were
unanimously approved by OCC in Order number 738566 in Cause number PUD2023-
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00038 in October 2023. They will bring a total of 448 MW of accredited capacity, quick
starting capability, modernization, and improved reliability to OG&E’s generation fleet.

IV. C. 2. b) (ii) Tinker

Tinker units 1 and 2 will be located at Tinker Air Force Base and are planned to go into
service in 2026. The Tinker Air Force Base site is close to Oklahoma City, OG&E’s largest
load center. The proximity to the load center reduces the effect of congestion on the
transmission system and provides reliable energy to all OG&E’s retail customers. The
new Tinker CT units will have the ability to be turned on and off quickly, which allows them
to supply power during peak times, to serve changing demand in real-time, and to supply
ancillary services to the grid.

The new units are two identical 48 nameplate MW GE LM6000 natural gas-fired
combustion turbines. They will bring a total of 88 MW of accredited capacity, quick
starting capability, modernization, and improved reliability to OG&E’s generation fleet and
will be hydrogen capable. The units will not only address part of OG&E’s overall capacity
need, but they will also be able to be dispatched by SPP to serve all customers and will
provide the added benefit of providing islanding and resiliency benefits to Tinker Air Force
Base, in the event of a national security emergency.

The new Tinker CTs are aligned with the preferred plan from OG&E'’s 2021 IRP, which
included detailed analysis of different generating technologies and their costs and risks.

IV. C. 3. Future Resource Options
OG&E contracted with the engineering firm Burns & McDonnell to provide cost and
performance estimates for Combined Cycle (CC), simple cycle technologies like
Combustion Turbines (CT) and Reciprocating Internal Combustion Engines (RICE),
Solar, Wind, Battery Storage, and Small Modular Reactor (SMR). Potential additional
resource options evaluated are shown in Table 6.
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Table 6 — Resource Options in 2023$

Nameblate Up-front Summer Fixed Variable
p’ Capital 1€ O&M O&M
Technology Model Capacity Capability
(MW) Cost (MW) Cost Cost
($/kW) ($/KW-yr)  ($/MWh)
Wind land.Based 250 $1,940 50  $42.40 N/A
Batteries | Lithium lon 100 $2.130 100 $30.00 N/A
Solar gﬁ]‘gﬁa"z';f‘s'c 150 $2,220 90  $17.40 N/A
Single
Solar/Battery |, io) ithium 150 $3.230 150 $36.00 N/A
Combo lon
Eﬁ;;ﬁfgit'“g 55  $1.800 55  $15.40 $4.60
RICE . .
Eﬁg:ﬁg’git'”g 110 $1.420 110 $15.10 $4.60
1s)ézlc_3'\42500 32 $3.200 29 $9.10 $1.70
;%XGLTM%OO 380 $2.660 352 $9.20 $1.70
182'(-3'\46000 54 $2,190 50 $5.60 $1.40
CTAero 8x L6000 428 $1.870 399 $5.30 $1.40
SCGT : : :
18’23'(-3'\481 00 102 $2,200 87 $3.10 $1.20
‘é’ééﬁ“ 00 406 $1,940 347 $3.90 $1.20
1s)é: GET Class 86 $2.030 78 $7.50 $7.50
CT Frame ;’EGFT Class 221 $1,130 211 $3.30 $2.10
g&gT/H Class 280 $930 264 $3.70 $2.20
1x1 J Class 531 $1.180 503 $4.10 $1.50
E)’Sct‘JFci;r':js 637 $990 613 $4.10 $2.30
2x1 G/H Class
combined | ouns pires 1001 $870 944 $2.90 $2.30
Cycle (CC)  2x1F Class 729 $1,130 662 $2.70 $1.50
%’SctFF(i:rfjs 880 $960 828 $2.80 $2.30
é’SCtFF(iif;S 441 $1,250 411 $4.90 $2.40
Small Modular
Nuclear Reactor 320 | $11,720 320 $234.40 Unknown
(SMR)
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Capital costs for renewable resources have risen in recent years, however, they are
expected to decline modestly over the next decade due to expected improvements in
technology. OG&E utilized National Renewable Energy Laboratory (NREL)' price
projections to develop an estimated price reduction curve for wind, solar and battery
resources in the IRP, which is shown in Figure 3.

Figure 3 — Renewables Nameplate Overnight Cost Projections in 2023$ ($/kWac)
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IV. C. 4. Resource Location Considerations
SPP’s long-term Integrated Transmission Planning (ITP) assessment’ anticipates
continued growth in renewable energy resources throughout the SPP system.
Additionally, SPP’s ITP model assumes retiring thermal generators are primarily replaced
by combustion turbines at existing generation sites to meet resource adequacy
requirements. Existing generation facilities can provide opportunities for re-development
of new generation by providing benefits such as land, water rights, and emission permits.
Also, these facilities are already strategically connected to the existing electric
transmission infrastructure which can minimize both cost and time required to connect to
the SPP transmission system. OG&E utilized these opportunities for the future
Horseshoe Lake and Tinker Units. Other OG&E sites also have the potential to provide
these re-development opportunities. Additionally, locations near OG&E’s load centers
offer opportunities to maintain the locational reliability these sites have provided to

3 NREL. (2023). Electricity annual Technology Baseline data download. NREL.
https://atb.nrel.gov/electricity/2023/data

4 SPP. (2023). 2023 Integrated Transmission Planning Assessment Report. SPP.
https://www.spp.org/documents/70584/2023%20itp%20assessment%20report%20v1.0.pdf
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OG&E’s system for many years. OG&E will consider these factors for existing sites in the
future.

V. D. Fuel Price Projections

OG&E utilizes fuel price projections provided in the EIA 2023 Annual Energy Outlook
(AEO)'.  EIA’s models consider macroeconomic conditions, world oil prices,
technological developments, and energy policies to provide fuel price projections for the
U.S. The AEO “Reference Case” reflects current laws, regulations, and market
conditions, and is the foundation for OG&E’s Base Case in this IRP. The following figure
provides the Henry Hub (HH) Natural Gas price assumption and the projected U.S.
average coal price assumption for the next ten years from the 2023 AEO.

Figure 4 — EIA 2023 Annual Energy Outlook Fuel Projections (Nominal $)

$5.00

$4.00

$3.00

$/MMBTU

$2.00

$1.00

- 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
Natural Gas - HH $4.34 $3.80 $3.41 $3.24 $3.25 $3.35 $3.54 $3.78 $4.07 $4.44 $4.75
Coal $2.19 $2.22 $2.24 $2.26 $2.28 $2.32 $2.37 $2.42 $2.44 $2.48 $2.54

V. E. Risk Assessment

In addition to conducting the resource planning analysis under Base Case conditions,
assumptions are varied to develop a range of hypothetical future conditions. Sensitivities
involve adjusting a single assumption and measuring the impact of that specific variable
on potential resource plans. Scenarios are designed by modifying more than one
assumption. The analysis using the sensitivities and scenarios are provided in Section V
of this report to assess risk.

5 ElA. (2023, March 16). U.S. Energy Information Administration. Annual Energy Outlook 2023.
https://www.eia.gov/outlooks/aeo/
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IV. E. 1. Sensitivities
The variables considered in the sensitivity analysis are natural gas prices, solar capital
costs, and the potential future implementation of a CO2 tax. The High and Low natural
gas prices used in this analysis represent a 50% increase and a 50% reduction,
respectively, to the base natural gas price assumptions as shown in Figure 5.

Figure 5 — Natural Gas Sensitivities
$8.00
$7.00
$6.00
= $5.00

=

& $3.00

$2.00
$1.00

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

High Gas Base Case Low Gas

NREL provides varying projections for future solar capital costs. Figure 6 illustrates
OG&E'’s solar capital cost sensitivities based on the current expected capital cost shown
in Table 6. Both the base case and the low solar cost sensitivity rely on projected capital
cost trajectories provided by NREL' while the high solar cost sensitivity assumes solar
capital costs remain unchanged through the planning horizon.

8 NREL. (2023). Electricity annual Technology Baseline data download. NREL.
https://atb.nrel.gov/electricity/2023/data
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Figure 6 — Solar Capital Cost Sensitivities
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Finally, the CO2 tax sensitivity assumes a cost of $15 per ton of CO2 emissions begins in
2029 and escalates by 2% each year afterward.

IV. E. 2. Scenarios

The 2023 AEO provides several scenarios addressing uncertainties in technology
improvements, economic performance, commodity prices, legislation, regulation, and
energy policies. The Low and High Oil and Gas Resource and Technology cases provide
the largest potential variations in commodity prices among scenarios prepared by EIA.
These cases also include hypothetical changes to load projections. As a simplification,
OG&E labels these cases as Low and High Fuel Supply scenarios. The future commodity
prices assumed in these scenarios are provided in Figure 7.

Figure 7 — Scenario Fuel Projections
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Additionally, OG&E developed an Energy Evolution scenario to analyze the potential
impact that could be caused by federal policy leading to increased electrification and a
region-wide accelerated coal-fired generation retirement schedule. Increased
electrification could involve changes in the residential, commercial, industrial, and
transportation sectors resulting in increased load on the power grid. Figure 8 shows the
annual SPP load growth percentages for the Energy Evolution case compared to the
Base Case.

Figure 8 — Energy Evolution Impact to Load
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The Energy Evolution scenario also includes a reduction in SPP coal capacity through
accelerated coal unit conversions and retirements. The coal capacity percentage
reductions in OG&E’s Base Case and the Energy Evolution scenario are provided in
Figure 9.
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Figure 9 — SPP Coal Capacity Comparison
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IV. E. 3. Sensitivity and Scenario Summary
Table 7 provides a summary of the modeling assumptions that were included in the
various sensitivities and scenarios.

Table 7 — Sensitivity and Scenario Summary

Case Description

% Base Case EIA AEO 2023 Fuel Refergnce Case,
ot Existing Laws and Regulations
Low Gas Base Case Natural Gas Prices x 50%
_6 High Gas Base Case Natural Gas Prices x 150%
% CO;Tax $15/ton starting 2029
c
& Low Solar Capital Cost | NREL low solar cost trajectory
High Solar Capital Cost = Solar Prices Remain Flat
. Hish Fue Spply (18) {197 018 G Resourcs ana Tecnoogy
2 Lowrueisuppl (B o 915 526 Resource and Techmlogy -
n Increased electrification, accelerated coal

Energy Evolution retirements
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IV. F. Integrated Marketplace Locational Marginal Prices

Hourly Locational Marginal Prices (LMPs) for both generation and load are established
through the SPP Integrated Marketplace (IM). OG&E utilizes Hitachi Energy PROMOD®),
an electric market simulation tool, which incorporates generating unit operating
characteristics, transmission grid topology and constraints, to simulate future nodal
energy prices in the SPP IM. Forecasted LMPs are applied to electricity generated by
OG&E units. Market conditions such as availability of diverse generation resources, fuel
pricing and emission costs impact market pricing. The resulting average annual OG&E
Load LMPs for the Base Case and all sensitivities are shown in Figure 10. Figure 11
shows the average annual OG&E Load LMPs for the Base Case and all scenarios.

Figure 10 — Base Case and Sensitivity Average Annual OG&E Load LMP Comparison
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Figure 11 — Base Case and Scenario Average Annual OG&E Load LMP Comparison
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IV. G. Alternate Policy Future Cases
As noted above, OG&E has included two alternate Future Cases for analysis in this IRP.

IV. G. 1. CSAPR Compliance Future Case

As noted in Section Ill. C. 2. a), the Good Neighbor Plan’s revisions to the CSAPR
program, if implemented in Oklahoma, would require significant reductions in NOx
emissions related to OG&E’s generation fleet in the immediate future. Litigation is
ongoing and future compliance obligations remain uncertain. Compliance may require a
range of potential modifications to existing units and other necessary actions. Despite
the uncertainty, this IRP evaluates various compliance pathways based on OG&E’s
understanding of the rule, consistent with a stipulation in OG&E’s 2021 Rate Case Final
Order (Cause No. PUD 202100164). By 2027, the Good Neighbor FIP requires a 50%
reduction from 2021 ozone season NOx emissions levels'”. After 2027, further revisions
to the trading program—including dynamic budgeting, a routine recalibration process for
banked allowances, and a backstop daily NOx emissions rate for certain coal units—will
likely require additional reductions in emissions levels. OG&E is continuing to evaluate
compliance options and may need to take significant measures in the near term to meet
compliance obligations under the EPA’s Good Neighbor FIP by 2027 depending on the
outcome of litigation.

7 U.S. EPA, “EPA’s “Good Neighbor” Plan Cuts Ozone Pollution — Overview Fact Sheet,”
https://www.epa.gov/system/files/documents/2023-
03/Final%20Go0d%20Neighbor%20Rule%20Fact%20Sheet 0.pdf
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As noted in Section Ill. C. 2. a), full implementation of the EPA’'s Good Neighbor FIP
would require additional compliance actions and significant costs for facilities in OG&E’s
fleet to comply with lowered NOx emissions allowances. In this CSAPR Compliance
Future Case, OG&E has analyzed various potential compliance options including full
retirement of all OG&E'’s coal-fired generators. These scenarios incorporate the same
input assumptions for the SPP PRM, the existing generation fleet, fuel costs, new
resource costs, new resource availabilities, and load forecast as in the Expected Future
Case.

OG&E has some latitude in implementing changes to generation resources, including
controls to achieve fleet-wide compliance. Compliance options include some combination
of installing controls, converting coal-fired units to natural gas, retiring and replacing
certain units, and/or purchasing allowances. Two of the most effective control
technologies available to reduce NOx emissions are Selective Catalytic Reduction (SCR)
and Selective Non-Catalytic Reduction (SNCR). SCRs and SNCRs represent a
significant investment into existing resources and construction times are estimated to vary
from three to six years, depending on the generator type.

For OG&E’s coal-fired resources, OG&E considered three major compliance options: (1)
installing SCRs/SNCRs; (2) converting its coal-fired units to natural gas-fired generators
and adding SCRs after conversion, where technically feasible; and (3) retiring and
replacing certain units. OG&E also considered any site-specific constraints that limit the
controls available to effectively reduce NOx emissions at particular facilities. SNCR is the
only technology that can be applied to OG&E’s River Valley facility because of the unique
combustion technology of that facility.

Certain OG&E resources were not considered for modification based on cost-
effectiveness concerns, including units currently equipped with control equipment and
those very near retirement. All other gas-fired generators assumed installation of SCRs
for compliance with EPA’s CSAPR FIP. Table 8 below provides compliance options
considered for each unit and the associated incremental estimated costs of each.
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Table 8 — CSAPR Compliance Options

Overnight Incremental [UEEIIETEL
. Compliance Construction . ) Variable
LIV Option Time (years) capiEl ekl O&M Cost
Cost ($M) Cost ($M) $/MWh
Gas-Fired
Steam SCR 6 $290 $1.5-$2.1 $1.10-1.30
Combined
Cycle SCR 4 $5-$15 $0.1 $1.00-$3.70
Combustion
Turbine SCR 4 $8-$10 $0.15 $3.50-$4.70
Coal-Fired
Steam
(Muskogee 6, SCR 6 $360 $2.2 $1.70
Sooner 1 & 2)
Coal-Fired
Steam (River SNCR 4 $16 $0.2 $0.10
Valley)
Coal-Fired Conversion 3 $60 varies varies
Steam +
(Muskogee 6, SCR 6 $290 $15$21  $1.10-1.30

Sooner 1 & 2)

Costs shown in Table 8 reflect current planning level estimates which will continue to be
refined as new information becomes available.

OG&E anticipates allowance purchases will be necessary to remain in compliance during
the selected unit modification construction phase(s). Each allowance equates to one ton
of NOx. For purposes of this analysis, OG&E assumed allowances would be priced at
$25,000 per allowance. OG&E has assumed initial demand for allowances will be high
while affected entities implement compliance measures. This demand is expected to
drive up allowance prices in the near term.

IV. G. 2. Status Quo Future Case
The Status Quo Future Case assumes policies currently being developed by SPP result
in no implemented policy changes. OG&E views this as highly improbable. This Future
Case assumes other input assumptions, including existing generation resources, fuel
costs, new resource costs and availabilities and the load forecast remain the same as in
the Expected Future Case.

IV. G. 3. Summary of Futures, Scenarios, and Sensitivities
This 2024 IRP will consider the forward-looking environmental compliance and Resource
Adequacy risks through a number of alternate cases, intended to reflect alternate
potential future developments. Below is a recap of the foundational assumptions for
each alternative future case.
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Expected Future Case

The Expected Future Case assumes SPP Resource Adequacy Policy changes are
implemented as planned. This includes the implementation of PBA and ELCC in 2026,
as well as an increase of the PRM Requirement to 18% in 2026, which is aligned with the
recommendation of SPP’s most recent Loss of Load Expectation (LOLE) Study.

CSAPR Compliance Future Case

The CSAPR Compliance Future Case is included to demonstrate potential methods and
incremental costs of compliance. It examines the impact expected if OG&E is ultimately
required to reduce fleet-wide NOx emissions in a way that is consistent with the EPA
CSAPR FIP requirements currently being litigated.

Status Quo Future Case

The Status Quo Future Case assumes the current SPP PRM level of 15%, current SPP
resource accreditation policies and current environmental policies remain constant in the
future. The case includes neither the SPP Policy changes included in the Expected
Future Case nor the environmental compliance requirements included in the CSAPR
Compliance Future Case are implemented.

Each of the Future Cases has been evaluated across the full range of Scenarios and
Sensitivities, resulting in a very robust set of analysis of potential future conditions. Table
9 below illustrates the Scenario and Sensitivity analysis conducted in each potential
Future Case.
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Table 9 — Summary of Futures, Scenarios and Sensitivities

Expected Future Case

CSAPR Future Case

Status Quo Future Case ‘

PRM 18% 18% 15%
PBA Yes Yes No
CSAPR No Yes No
Scenarios/Sensitivities = Scenarios/Sensitivities | Scenarios/Sensitivities
§ Base Case Base Case Base Case
Low Gas Low Gas Low Gas
.6 High Gas High Gas High Gas
% CO, Tax CO, Tax CO2 Tax
[
& Low Solar Capital Cost | Low Solar Capital Cost Low Solar Capital Cost
High Solar Capital Cost | High Solar Capital Cost High Solar Capital Cost
" High Fuel Supply (EIA) | High Fuel Supply (EIA) High Fuel Supply (EIA)
o
é Low Fuel Supply (EIA) Low Fuel Supply (EIA) Low Fuel Supply (EIA)
O
@ Energy Evolution Energy Evolution Energy Evolution
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V. Resource Planning Modeling and Analysis

This section explains OG&E’s future incremental capacity needs, the modeling and
analysis steps utilized to identify the lowest reasonable customer cost plan for satisfying
those needs and the risks considered.

V. A. Planning Reserve Margin

The SPP IM does not operate a capacity market, in contrast to certain other regions.
OG&E continues to have responsibility for ensuring that it has sufficient planning capacity
to serve its peak load requirements plus a PRM. OG&E'’s minimum PRM is established
in Section 4 of the SPP Planning Criteria’®. However, as noted in Section IV. B of this
document, OG&E’s Expected Future Case capacity position is premised on an 18% PRM,
pursuant to SPP’s most recent LOLE study and the resource accreditation impacts of
PBA for thermal resources as well as the impacts of ELCC for renewable and energy
storage resources. OG&E’s projection of its annual capacity needs in the Expected
Future Case is shown in Table 10.

Table 10 — Capacity Position (MW unless noted)

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Owned ¢ 197 6497 5740 5463 5463 5463 5463 5038 5015 4558 4558
Capacity
Planned 0 0 81 493 493 493 493 493 493 493 493
. Additions
Capacity Purchase
530 505 674 674 74 74 74 20 20 7 7
Contracts
£°ta'. 7,027 7,002 6495 6,630 6,030 6,030 6,030 5550 5528 5,057 5,057
apacity
Demand
ool 6632 6754 7217 7,264 7343 7403 7497 7,623 7,755 7861 7,917
Demand ggaE 559 753 988 1027 1049 1074 1098 1,419 1141 1159 1,160
Net
Domand | 6073 6001 6,229 6237 6295 6330 6400 6504 6614 6,701 6757
Margin I\RA‘:fgl’:?g 16%  17% 4% 6% 4% 5% 6% -15% -16% -25% -25%
Needs |Needed ] - 556 431 1096 1136 1215 1812 1960 2,529 2,592
Capacity

V. B. Modeling Methodology

One of the main objectives of OG&E’s IRP modeling is to identify portfolios of new
generating resources that satisfy the capacity needs at the lowest reasonable Net Present
Value of Customer Cost (NPVCC). A revenue requirement model combines all the cost
components into the estimated 30-year NPVCC and is illustrated in Figure 12. This
analysis approach allows the comparison of resources with a wide range of capital and
operating costs. For instance, some renewable generation resources may have a higher

8 SPP. (2023). SPP Planning Criteria Revision 4.3. SPP. 2023.
https://www.spp.org/documents/70493/spp%20planning%20criteria%20v4.3.pdf
9 Reserve Margin % = ((Total Net Capacity) - (Net System Demand)) / Net System Demand
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overnight capital cost than conventional generation, however, conventional generation
also has ongoing fuel cost over the life of the asset that the renewables do not. This
analysis relied on the PROMOD® software to simulate the SPP IM and project hourly
nodal LMPs. The EnCompass resource optimization then uses these LMPs to determine
ongoing costs and benefits for the generator type. It then selects resources to meet the

capacity needs and minimize NPVCC, including the cost components laid out in Figure
12.

Figure 12 — Customer Cost Components
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V. C. Portfolio Development

Potential Portfolios are made up of resources that enable OG&E to meet its forecasted
capacity requirements. Assembling portfolios considers the construction time of the
resource options to determine the earliest possible in-service date for each resource type.
Figure 13 shows the first year that the various resources are available for meeting the
PRM requirements based on the expected construction timeframes for each.
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Figure 13 — New Resource Option Earliest Availability
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V. D. Expected Future Case Analysis

The portfolios analyzed to meet OG&E’s Expected capacity needs have NPVCC values
ranging from $2.4 billion to $7.2 billion in the Base Case and represent various timing,
sizing and combinations of the new resource options shown in Table 6. These portfolios
contain a range of technologies and development timelines that address OG&E’s capacity
needs identified in Table 10. OG&E’s 2026 capacity need can likely only be met by a
market opportunity, which could take the form of a short-term capacity agreement, long-
term capacity agreement, or other structure that satisfies the capacity need. OG&E plans
to explore and analyze market opportunities through an RFP process. For analysis
purposes, the short-term market opportunity is included in all portfolios shown in Table
11 and consists of 556 MW of capacity at zero cost for illustrative purposes.
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Table 11 — Portfolios with Base Case, 30-year NPVCC ($M)

. Peak Accredited Capacity (MW) NMPL.
e TYPe 5024 2025 2026 2027 2028 2029 2030 2031 2032 2033 Total* mw= NPVCC
Solar 450 90 90 180 270 | 1,080 | 1,800
Solar + CT $2,527
cT 727 485 242 | 1454 | 1583
Wind 450 50 100 500 | 1,100 | 5,500
Wind + CT $3,776
cT 727 485 242 1454 | 1,583
Solar 360 180 90 450 | 1,080 | 1,800
Solar E¥V ind + Wind 100 100 50 150 100 | 500 | 2,500 | $3,075
cT 485 485 970 | 1,055
Solar 450 630 1,080 | 1,800
Solar + CC $2,375
cc 911 911 | 1,822 | 1,888
Wind 450 650 1,00 | 5,500
Wind + CC $3,004
cc 911 911 | 1,822 | 1,888
Solar 360 540 900 | 1,500
Sk ;g‘"“d * | Wind 100 100 200 1,000 | $2,697
cc 911 911 | 1,822 | 1,888
Solar 450 360 90 90 270 90 630 @ 1,980 & 3,300
Solar + RICE $2,975
RICE 304 304 608 661
Solar 450 180 90 180 180 540 | 1,620 | 2,700
Heavy Solar + CT $2,581
cT 485 485 970 | 1,055
Solar Only Solar 450 720 90 630 180 540 2,610 4,350 $2,706
Wind 150 50 100 300 | 1,500
Wind < Battery * | Battery 100 300 400 300 1,100 1,100 | $3,550
Solar 360 180 90 90 180 270 | 1,170 | 1,950
Wind 150 150 50 50 400 150 550 | 1,500 | 7,500
Wind +(?Ta“ery * | Battery 300 300 300 | $4,206
cT 485 242 727 791
Solar 450 90 90 180 810 | 1,350
Solar+CT+SMR | CT 727 485 1,212 | 1,319 | $7,221
SMR 640 | 640 640

*Total = Accredited MW
**NMPL. MW = Nameplate MW

The NPVCC values in Table 11 demonstrate that a combination of solar generation and
natural gas-fired resources are the most cost-effective option for OG&E’s needs in the
Base Case. The Solar + CT portfolio and the Solar + CC portfolio are the two least cost
portfolios identified. Both portfolios contain a combination of solar resources and
combustion turbines either in simple cycle or combined cycle configurations. While
combined cycle units provide a slightly lower installed cost on a $/kW basis, they have a
longer construction time than simple cycle turbines and provide less flexibility in unit
sizing.  Additionally, new combined cycle resources may have more extensive
modification requirements than combustion turbines in the future based on the proposed
EPA GHG rule for new generating units described in Section Ill. C. 2. d). The risk of
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additional costs for environmental compliance will be fully evaluated as conditions
supporting environmental compliance with the final GHG rule become clearer.

While wind is an excellent renewable energy source, only a small percentage of an
installed nameplate wind resource can be utilized toward meeting the SPP planning
reserve requirements. For this comparison, to achieve the same accredited capacity level
as solar, much larger amounts of nameplate wind capacity would be needed.

SMRs represent a potential zero-emitting, dispatchable capacity resource. However, this
technology is not fully mature. As shown in Table 6, the expected up-front capital cost
for an SMR is currently expected to be significantly higher than all other resources listed,
making the portfolio including these resources among the worst performing in NPVCC
terms, and is multiple times higher than the Solar + CT and Solar + CC portfolios. OG&E
will continue to evaluate this technology as it advances.

V. E. Portfolio Risk Assessment

Each portfolio was also assessed under the various sensitivities and scenarios to
determine how each portfolio performed when a particular assumption was adjusted.
Comparing the NPVCC of the Base Case to the NPVCC of each sensitivity and scenario
shows how each portfolio performs under a range of assumptions. The Solar + CT
portfolio has the second lowest customer cost in the Base Case and performs well
throughout the Risk Assessment.

As explained in Section IV. E, the sensitivity analysis evaluates the impact of changes in
a single input assumption. The sensitivities evaluated for risk are future fuel prices, a
potential CO2 tax and variability in solar project capital costs. Table 12 provides a
summary of the 30-year NPVCC for each portfolio in each sensitivity.

34



2024 Integrated Resource Plan OGE

Table 12 — Sensitivity, 30-year NPVCC ($M)

. Low High

Portfolio Name (B:::: IE;;V: I-cl;'gz (.;gf %olar So?ar
ost Cost
Solar + CT $2,527 $2,900 $2,025 $2,201 | $2,383  $2,650
Wind + CT $3,776 | $4,620  $2,818 @ $2,584 | $3,776 | $3,776
Solar + Wind + CT $3,075 $3,861  $2,157 $2,240 | $2,929  $3,199
Solar + CC $2,375 | $2,601 | $1,814 H $1,905 | $2,338 | $2,407
Wind + CC $3,994 $4,801 $2,913 $2,525 | $3,994 $3,994
Solar + Wind + CC $2,697 # $3,036  $2,035  $2,037 | $2,665 | $2,724
Solar + RICE $2,975 $3,707  $2,074  $2,431  $2,690 $3,217
Heavy Solar + CT $2,581 | $3,178 | $1,847 | $2,126 | $2,342 | $2,784
Solar Only $2,706 $3,754  $1,517 $1,995 | $2,340 $3,015
Wind + Battery + Solar $3,550  $4,399  $2,584 @ $2,867 | $3,394 | $3,681
Wind + Battery + CT $4,206 $5,372  $2,905 $2,651 | $4,206 $4,206
Solar + CT + SMR $7,221 | $7,835 $6,449 $6,705 | $7,147 | $7,284

The sensitivity risk ranges shown above are graphically illustrated in Figure 14 through
Figure 16. The Solar + CT + SMR portfolio data is not shown in the graphs. The bars
show each portfolio’s deviation in NPVCC from the Base Case in the sensitivities and
scenarios. Narrow ranges indicate smaller risks from changes to assumptions. Wide
ranges indicate resource portfolios that are highly impacted by assumption changes.
Diversified portfolios mitigate a range of risk factors.

Figure 14 — Natural Gas Price Sensitivity Assessment
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Figure 15 — CO; Tax Sensitivity Assessment
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Figure 16 — Solar Capital Cost Sensitivity Assessment
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The scenario analysis evaluates the impact of changes to multiple assumptions at the
same time. As described in Section IV. E. 2, the three scenarios analyzed are Low Fuel
Supply, High Fuel Supply and Energy Evolution. Table 13 provides a summary of the 30-
year NPVCC for each portfolio in each scenario.
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Table 13 — Scenario, 30-year NPVCC ($M)

Low High

Portfolio Name (B::zz SFueI Fuel Escr;lel:filgn
upply Supply
Solar + CT $2,527  $2,110 $2,650 $2,229
Wind + CT $3,776 | $3,082 @ $3,776 $2,235
Solar + Wind + CT $3,075 | $2,358  $3,199  $2,114
Solar + CC $2,375 | $1,950 | $2,407 $1,592
Wind + CC $3,994  $3,237  $3,994 $1,891
Solar + Wind + CC $2,697 @ $2,206 @ $2,724 $1,669
Solar + RICE $2,975 | $2,230  $3,217  $2,441
Heavy Solar + CT $2,581 | $1,972 @ $2,784 $2,172
Solar Only $2,706 $1,712  $3,015  $2,090
Wind + Battery + Solar $3,550 | $2,757 | $3,681 $2,871
Wind + Battery + CT $4,206 $3,262 $4,206 $2,175
Solar + CT + SMR $7,221  $6,590 @ $7,284 $6,714

The risk range of the scenarios shown above are graphically illustrated in Figure 17 and
Figure 18.

Figure 17 — Fuel Supply Scenario Assessment
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Figure 18 — Energy Evolution Scenario Assessment
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Energy Evolution mBase
The Sensitivity and Scenario analysis shows that OG&E’s preferred plan is the Solar +
CT portfolio because it has a low reasonable customer cost in the Base Case and

mitigates a variety of potential risks while also providing a diversified portfolio of gas and
renewable generation.

Portfolio
Name Typ

Table 14 — OG&E Preferred Plan

e
Solar + Solar 450 90 | 90 | 180 | 270 1,080 1,800
CT CT 727 485 242 1,454| 1,583 | $2,527
Mkt. Op.*** 556 556 | 556

*Total = Accredited MW
**NMPL. MW = Nameplate MW
***Mkt. Op. = One year Market Opportunity

The portfolios focus on the incremental decisions for OG&E’s generation fleet. In addition
to the NPVCC of the incremental portfolios, Figure 19 and Figure 20 show the 30-year
net present value of OG&E’s load cost, existing generation unit net production costs and
fixed operations and maintenance (O&M) expenses under the natural gas and CO2 Tax
sensitivities, and Energy Evolution scenario with base case assumptions.
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Figure 19 — Portfolio Cost including Load and Existing Generation Units with Natural Gas

Sensitivity
¢) OO =
&) 0d O 3)
+ + o+ o+ +
2 EE2E: &
= =82 1%]
+ + >
= o %
S S z
o
) ) T

Base Case Low Gas Sensitivity High Gas Sensitivity

$36,000
$35,000
$34,000
$33,000
$32,000
$31,000
$30,000
$29,000
$28,000
$27,000
$26,000
$25,000
$24,000
$23,000
=$22,000
§$21 ,000
7$20,000
E $19,000
Z $18,000
5$17,000
0$16,000
&'815,000
& $14,000
$13,000
$12,000
$11,000
$10,000
$9,000
$8,000
$7,000
$6,000
$5,000
$4,000
$3,000
$2,000
$1,000
$_

SOl G T 0000000000000
VUGGERGIE
Solar + VVINd 4 C T E—
Solar + CC 0 R
NV NG C G 0000000000000 0000000000000
Solar + R C B 5000 B
Heavy Solar T s o E—
o] IO g — ———
Wind -+ Battery -+ S 0o s E—
Wind + Battery -+ C T om0 I —
Solar + CT SV 5000
Solar + CT
Wind + CT s s
Solar + Wind + CT s
Solar + CC s
Wind + CC mmmmmmmm s
Solar + Wind + CC s
Solar + RIC E 5 s s
Heavy Solar + C T
Solar Oy o —
Wind + Battery + S 0| ar s
Wind + Battery -+ C T o s
Solar + CT + SR 5
SOl ar G T 000000
GG ERGIE
Solar + VWind =+ C C
Solar + R C B 1000
S0l ar O Ny
Wind -+ Battery + S 0| ar s
Wind + Battery + C T s s s
Solar + CT +SIVIR 500000000

m Load and Existing Unit Cost m Incremental Portfolio Cost - Base Case

® Incremental Portfolio Cost - Low Gas Incremental Portfolio Cost - High Gas

39



2024 Integrated Resource Plan OGE

Figure 20 — Portfolio Cost including Load and Existing Generation Units with CO, Tax
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V. F. CSAPR Compliance Future Case Analysis

With the current litigation surrounding the CSAPR program and Oklahoma’s underlying
SIP, there is substantial uncertainty concerning the actual timeline and compliance
actions needed to meet CSAPR requirements. Despite the uncertainty, this IRP
evaluates various compliance plans under the current understanding of the rule to comply
with a stipulation in OG&E’s 2021 Rate Case Final Order (Cause No. PUD 202100164)
requiring OG&E to include analysis of the potential impacts of CSAPR.

The CSAPR Compliance Future Case builds off the capacity needs assumptions in the
Expected Future Case and analyzes a variety of potential CSAPR compliance options for
OG&E’s existing generation resources. All new natural gas-fired resources evaluated in
this IRP assume the inclusion of SCRs for NOx emission control. The CSAPR
Compliance Future Case incorporates the Preferred Plan identified in Table 14 under the
Expected Future Case as a baseline condition to meet the projected future capacity
needs. After this assumption was included, the potential CSAPR compliance options
were then studied to show the customer cost resulting from compliance, that is
incremental to the costs identified in the Expected Future Case preferred plan. OG&E
analyzed a range of Good Neighbor FIP compliance portfolios to assess compliance
costs. For existing gas fired generators, OG&E assumed installation of SCRs. For
OG&E’s coal fired resources, OG&E considered three major compliance options: (1)
installing SCRs/SNCRs; (2) converting coal-fired units to natural gas-fired generators
and adding SCRs after conversion, where technically feasible; and (3) retiring and
replacing certain units.

NOx allowances can also be purchased in the market as a potential means for
compliance, however, the availability and pricing of allowances in the future is uncertain.
The CSAPR compliance portfolios analyzed are shown in Table 15 below.
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Table 15 — CSAPR Future Case Portfolios with Base Case, 30-year NPVCC ($M)

Portfolio Resource

Sooner 1 & 2 Retire/Replace Retire

Muskogee 6 Retire/Replace Retire

River Valley 1 & 2 Retire/Replace Retire

Frontier SCR

McClain SCR

Retire and Replace All

Coal Horseshoe Lake 9 & 10 SCR $ 2,792

Mustang 6-12 SCR

Seminole 3 SCR

Muskogee 4 & 5 SCR

Solar Additions (Peak Accredited Capacity MW) 720

CT Additions (Peak Accredited Capacity MW) 970

River Valley 1 & 2 SNCR

Frontier SCR

McClain SCR

Horseshoe Lake 9 & 10 SCR

All SCR SCR $ 2,536

Mustang 6-12

Seminole 3 SCR

Muskogee 4 & 5 SCR

Sooner 1 &2 SCR

Muskogee 6 SCR

Sooner 1 & 2 Convert SCR

Muskogee 6 Convert SCR

River Valley 1 & 2 SNCR

Frontier SCR

Convert and SCR McClain SCR $ 2,386

Horseshoe Lake 9 & 10 SCR

Mustang 6-12 SCR

Seminole 3 SCR

SCR

Muskogee 4 & 5

The portfolios in the CSAPR Compliance Future Case were analyzed across the same
sensitivities and scenarios as the Expected Future Case.

The portfolios analyzed to comply with CSAPR have NPVCC values that range from $2.4
billion to $2.8 billion in the Base Case. The NPVCC values shown below represent only
the incremental costs of compliance with CSAPR and do not include the costs to meet
OG&E’s expected capacity needs. These are customer costs on top of the customer
costs identified in the Expected Future Case.
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Table 16 — CSAPR Future Case Sensitivity, 30-year NPVCC ($M)

Low High
Solar Solar
Cost Cost

Base Low High CO;

Case Name Case Gas Gas Tax

Retire and Replace All Coal | $2,792 @ $2,490 | $3,616 $1,877 @ $2,749 $2,828
All SCR $2,536 | $2,274 | $2,599 | $2,269 $2,536 $2,536
Convert and SCR $2,386 | $1,922 | $3,315 | $1,747 $2,386 $2,386

The sensitivity risk ranges shown above are graphically illustrated in Figure 21 and
Figure 22.

Figure 21 — CSAPR Future Case Natural Gas Price Sensitivity Assessment
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Figure 22 — CSAPR Future Case CO; Tax Sensitivity Assessment
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Table 17 — CSAPR Future Case Scenario, 30-year NPVCC ($M)

Low Fuel High Fuel Energy

Portfolio Name Base

Suppl Suppl Evolution

Retire and Replace All Coal $2,792 $3,546 $2,631 $3,076
All SCR $2,536 $2,565 $2,509 $2,729
Convert and SCR $2,386 $3,236 $2,171 $2,826

The risk range of the scenarios shown above are graphically illustrated in Figure 23 and
Figure 24.

Figure 23 — CSAPR Future Case Fuel Supply Scenario Assessment
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Figure 24 — CSAPR Future Case Energy Evolution Scenario Assessment

30-year NPVCC ($M)
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Due to the uncertainty relating to the disapproval of the Oklahoma Interstate Transport
SIP and implementation of the EPA’s Good Neighbor FIP, OG&E cannot determine future
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compliance costs with certainty. Costs are dependent upon the timing and outcome of
the litigation discussed in Section Ill. C. 2. a), the particular compliance strategies
ultimately selected for each unit, the terms and timing of regulatory approvals sought from
the OCC, and the time period necessary to complete the projects. The results of current
litigation regarding CSAPR will influence OG&E’s path forward for compliance. To avoid
unnecessary expenditures for customers, OG&E will continue to monitor legal and
regulatory developments related to the EPA’s Good Neighbor FIP and take needed
compliance actions after final decisions are made through the legal process.

V. G. Status Quo Future Case Analysis

Table 18 below illustrates OG&E projected capacity position if there are no incremental
SPP Resource Adequacy policy adjustments in the near term. OG&E considers this case
unlikely but includes it in this IRP to provide a complete picture of future capacity needs.
Please see Section Ill. A. 1 for a description of the SPP Policy changes currently in
development, including several initiatives that have been approved by SPP for future
implementation. OG&E has substantial near-term capacity needs regardless of the
expected changes to SPP Resource Adequacy policies, which are projected to further
increase capacity needs. Expected capacity needs are shown in Section V. A.

Table 18 — Status Quo Future Case Capacity Position (MW unless noted)

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

8""“3‘? 6,497 | 6,497 | 6,433 | 6,058 | 6,058 | 6,058 | 6,058 | 5,558 | 5,539 | 5,026 5,026
apacity
Planned 0 o| 88| 53| 536| 536| 536| 536 | 536 | 536| 536
. Additions
Capacity Purchase
c 530 | 505 | 655 | 655 55 55 55 19 19 7 7
ontracts
Total 12057 7002 7176 | 7.249 | 6,649 6649 6649 6,113 | 6,094 5569 5,569
Capacity
Demand | g g5 | 6754 | 7.217 | 7.264 | 7,343 | 7.403 | 7,497 | 7,623 | 7.755 | 7.861 | 7.917
Forecast
Demand gglsl‘E 550 | 753 988 1,027 1,049 1,074 1,098 1119 1141 1159 1,160
Nef 6,073 | 6,001 | 6,229 | 6,237 | 6,295 | 6,330 | 6,400 | 6,504 | 6,614 | 6,701 | 6,757
Demand
Margin ,\Rﬂifgeirr‘]’e 16% 17% 15% 16% 6% 5% 4% 6% | -8% | -17%  -18%
Needs (":‘eede.d . ] ; - | 591 | 631 | 712 | 1367 | 1513 | 2,138 | 2,202
apacity

The Modeling Methodology and Portfolio Development for the Status Quo Future Case
are identical to those used for the Expected Future Case and are described in Sections
V. B through V. D. However, the projected capacity needs associated with the Status
Quo Future Case are lower than those in the Expected Future Case.

The portfolios analyzed to meet OG&E’s Status Quo capacity needs have NPVCC values
ranging from $1.7 billion to $6.5 billion in the Base Case and represent various timing,
sizing, and combinations of the new unit options. The two lowest customer cost portfolios
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identified in the Base Case were consistent with the lowest cost portfolios identified in the
Expected Future Case, which were a combination of solar resources and either combined
cycle resources or combustion turbine resources.

Table 19 — Status Quo Future Case Portfolios with Base Case, 30-year NPVCC ($M)

Portfolio Accredited Capacity (MW) NPVC
Name NMPL. C
Type 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 Total* MW**
Solar 90 90 450 90 360 | 1,080 1,800
Solar + CT $1,848
cT 528 264 264 | 1,056 | 1,056
Wind 100 50 50 400 150 350 | 1,100 @ 5,500
Wind + CT $2,952
cT 528 264 264 | 1,056 | 1,056
Solar 270 90 180 90 360 990 1,650
Solar g" ind+ | ing 100 200 50 300 650 3,250 | $2,562
cT 264 264 528 528
Solar 630 90 540 | 1,260 | 2,100
Solar + CC $1,733
@e 944 944 944
Wind 600 50 100 450 | 1,200 | 6,000
Wind + CC $3,078
@e 944 944 944
Solar 270 360 630 1,050
et ;g" ind* | Wing 350 50 50 150 600 | 3,000 | $2,448
cc 944 944 944
Solar 270 90 90 270 180 630 | 1,530 2,550
Solar + RICE $2,302
RICE 330 330 660 660
Heavy Solar+ | SOlar 360 90 450 90 630 | 1,620 @ 2,700 61,025
El cT 264 264 528 528
Solar Only Solar 630 90 720 90 630 | 2160 3,600 | $2,033
Wind 400 50 100 50 50 650 3.250
Wind + Battery
oy Battery 100 300 300 700 700 | $3,185
Solar 90 270 180 270 810 1,350
Heavy Wind + Wind 350 50 50 400 150 600 | 1,600 8,000 63,500
cr cT 264 264 528 528 '
Solar 90 90 450 90 720 1,200
Solar + CT +
SMR cT 528 264 792 792 | $6,479
SMR 640 640 640

*Total = Accredited MW
**NMPL. MW = Nameplate MW
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Table 20 — Status Quo Future Case Sensitivity, 30-year NPVCC ($M)

. Low High

Portfolio Name (B:::: IE;:Z I-cl;'gz (122; %olar So?ar
ost Cost
Solar + CT $1,848 $2,203  $1,384 $1,555 | $1,624 $2,038
Wind + CT $2,952 | $3,742 | $2,047 @ $1,820 | $2,952 | $2,952
Solar + Wind + CT $2,562 | $3,400  $1,602 @ $1,653  $2,381  $2,715
Solar + CC $1,733 | $2,091 | $1,159 | $1,320 | $1,540 @ $1,897
Wind + CC $3,078  $3,937  $2,030 $1,697 | $3,078  $3,078
Solar + Wind + CC $2,448 | $3,067 @ $1,631 @ $1,531 | $2,337 | $2,541
Solar + RICE $2,302 | $2,811  $1,642  $1,903  $2,001 $2,556
Heavy Solar + CT $1,925  $2,508 @ $1,225 | $1,501 | $1,614 | $2,188
Solar Only $2,033 $2,859 $1,086 $1,468 | $1,652 $2,355
Wind + Battery + Solar $3,185  $4,123 | $2,159 @ $2,216 | $3,013 | $3,330
Heavy Wind + CT $3,540 94,753  $2,213  $1,894 | $3,540 $3,540
Solar + CT + SMR $6,479 | $7,047 $5,779  $6,016 | $6,349 | $6,590

The sensitivity risk ranges shown above are graphically illustrated in Figure 25 through
Figure 27. The Solar + CT + SMR portfolio data is not shown in the graphs. The bars
show each portfolio’s deviation in NPVCC from the Base Case in the sensitivities and
scenarios. Narrow ranges indicate smaller risks from changes to assumptions. Wide
ranges indicate resource portfolios that are highly impacted by assumption changes.
Diversified portfolios mitigate a range of risk factors.

Figure 25 — Status Quo Future Case Natural Gas Price Sensitivity Assessment
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Figure 26 — Status Quo Future Case CO. Tax Sensitivity Assessment
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Figure 27 — Status Quo Future Case Solar Capital Cost Sensitivity Assessment
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Table 21 — Status Quo Future Case Scenario, 30-year NPVCC ($M)

Low High

Portfolio Name (B::zz SFueI Fuel Escr;lel:filgn
upply Supply
Solar + CT $1,848 $1,474 $2,033 $1,570
Wind + CT $2,952 | $2,308 @ $3,234 $1,452
Solar + Wind + CT $2,562 | $1,833  $2,895  $1,454
Solar + CC $1,733 | $1,285 | $1,889 $1,176
Wind + CC $3,078  $2,344 $3,328 $1,172
Solar + Wind + CC $2,448 | $1,852 @ $2,650 $1,206
Solar + RICE $2,302 $1,770 $2,548  $1,878
Heavy Solar + CT $1,925 | $1,354 | $2,199 $1,534
Solar Only $2,033 | $1,252  $2,398  $1,528
Wind + Battery + Solar $3,185 | $2,389 | $3,524 | $2,094
Heavy Wind + CT $3,540 $2,590 $3,948 $1,377
Solar + CT + SMR $6,479 | $5,918 | $6,758 $6,012

The risk range of the scenarios shown above are graphically illustrated in Figure 28 and
Figure 29.

Figure 28 — Status Quo Future Case Fuel Supply Scenario Assessment
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Figure 29 — Status Quo Future Case Energy Evolution Scenario Assessment
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The Sensitivity and Scenario analysis shows that OG&E’s Preferred Plan under the
Status Quo Future Case is the Solar + CT portfolio because it has a low reasonable
customer cost in the Base Case compared to other portfolios, and it mitigates a variety of
potential risks while also providing a diversified portfolio of renewable and natural gas-
fired generation.

Table 22 — OG&E Status Quo Future Case Preferred Plan
Portfolio Accredited Capacity (MW)

2024|2025 2026|2027 2028 2029|2030 2031|2032 2033 2034|Total*

CT CT 528 264 264 1,056 | 1,056 ’
*Total = Accredited MW
*NMPL. MW = Nameplate MW

The portfolios focus on the incremental decisions for OG&E’s generation fleet. In addition
to the NPVCC of the incremental portfolios, Figure 30 and Figure 31 show the 30-year
net present value of OG&E’s load cost, existing generation unit net production costs and
fixed O&M expenses under the natural gas and CO2 Tax sensitivities, and Energy
Evolution scenario with Base Case assumptions.

50



2024 Integrated Resource Plan OGE

Figure 30 — Status Quo Future Case Portfolio Cost including Load and Existing

Generation Units with Natural Gas Sensitivity
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Figure 31 — Status Quo Future Case Portfolio Cost including Load and Existing
Generation Units with CO; Tax Sensitivity and Energy Evolution Scenario
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V. H. Qualitative Considerations
OG&E'’s preferred Solar + CT plan provides several qualitative benefits.

V. H. 1. Operational Flexibility and Resiliency Benefits

Wind generation capacity in SPP has grown significantly over the past five years to
approximately 33 GW?2° as of the end of August 2023 and the growth of wind generation
capacity in SPP is expected to continue in the future. SPP also expects growth in solar
generation resources and energy storage resources over the next decade?'. Combustion
turbines complement the intermittency of renewable generation to support reliability
during renewable output fluctuations and can respond quickly in the SPP Integrated
Marketplace.

SPP recognizes the need for and importance of resources with ramping capability to
support reliability. Within the past year, SPP has presented options to address ramping
flexibility. “...ramp is critical to serving load under fast-changing conditions; more than
adequate capacity is needed; the capacity must be rampable when intermittent resources
rapidly reduce?.”

In an April 8, 2021 article by S&P Global Platts, Lanny Nickell, SPP Executive Vice
President and Chief Operating Officer, addressed the need for quick-start resources in
SPP.

In addition to a robust transmission system, Nickell said geographic diversity and
a diverse resource portfolio, including 14 GW of quick-start, fast-ramping gas
resources, have helped to reliably integrate renewables resources in the region.
“And we're not done," he said, pointing to a little over 35 GW of solar and a little
less than 35 GW of wind in SPP's generator interconnection queue. "I do expect
we're going to continue to see growth in renewables, so we're going to have to
make sure that we continue to have the right resources that are available when we
need them and that can respond quickly," he said.??

V. H. 2. Fuel and Technology Diversity and Reduced Environmental Footprint
The preferred plan adds solar which expands the Company’s renewable resources and
enhances Fuel and Technology Diversity. In addition, the Solar + CT plan contributes to
OG&E’s technology diversity by replacing legacy steam gas resources with modern quick-
start combustion turbines. Combustion turbines have the flexibility to utilize hydrogen as
a fuel. Using hydrogen as a fuel is currently being anticipated by the electric industry for

20 SPP. (2024). Annual State of the Market Report, Summer 2023. SPP.
https://spp.org/documents/70355/spp%20mmu%20gsom%20summer%202023.pdf, page 2.

21 SPP. (2023). 2023 Integrated transmission planning assessment report. 2023. SPP.
https://www.spp.org/documents/70584/2023%20itp%20assessment%20report%20v1.0.pdf

22 SPP. (2024). SPP Resource and Energy Adequacy Leadership Team July 19, 2023 meeting minutes.
https://spp.org/documents/69816/real%20draft%20minutes %2007 192023.pdf.

23 “In SPP, preparation, proper valuing of resilience seen as key to energy transition.” S&P Global Platts,
April 8, 2021, www.spglobal.com/platts/en/market-insights/latest-news/electric-power/040821-in-spp-
preparation-proper-valuing-of-resilience-seen-as-key-to-energy-transition. Accessed 07/15/2021.
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its potential ability to reduce emissions. The proposed EPA GHG rule also includes
requirements for new thermal resources to utilize hydrogen as a fuel for emissions
reduction. The balance of solar and hydrogen-capable combustion turbines supports
OG&E’s expectation to reduce CO2 emissions to 50 percent below 2005 levels by 2030.
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VI. OG&E 2024 IRP Conclusion

OG&E has immediate and material capacity needs beginning in 2026 as shown in the
Expected Future Case.

2024 2025 2026 2027 2028

Total Capacity 7,027 7,002 6,495 6,630 6,030
Net Demand 6,073 | 6,001 6,229 | 6,237 | 6,295
Reserve Margin 16% 17% 4% 6% -4%
Needed Capacity* 0 0 556 431 | 1,096
*Indicates the capacity needed to meet planning reserve margin
requirements.

The results of the IRP analyses demonstrate that, regardless of future conditions, OG&E
expects to have significant and near-term generation capacity needs. The assumptions
and analysis shown in the Expected Future Case represents the most likely projection of
capacity needs.

In this 2024 IRP, OG&E analyzed a variety of potential resource portfolios to determine
the best generation portfolio that satisfies OG&E’s “Capacity Obligation” objective of the
IRP in the Expected Future Case. The portfolio analysis shows the preferred plan is a
combination of solar and combustion turbine resources. In addition to achieving the
“Capacity Obligation” objective, the preferred plan also meets the other objectives of the
IRP. The preferred plan is one of the lowest reasonable NPVCCs and, therefore, meets
the objective for “Expected Cost to Customers.” The risk analysis performed by OG&E
and presented in this IRP supports a blend of natural gas-fired and solar resources and
therefore mitigates “Exposure to Risks” across the range of sensitivities and scenarios
analyzed. The balanced approach of solar and natural gas-fired resources fulfills the IRP
objective of “Fuel and Technology Diversity,” enhances “Reliability and Resiliency
Benefits,” and improves the “Portfolio Age” of OG&E’s generation fleet. The preferred
plan also achieves the “Adaptability” objective by retaining the flexibility to adjust the scale
of projects and the implementation timetables, depending on changing assumptions in
the future.

The solar resources in the preferred plan expand OG&E’s renewable generation fleet.
Combustion turbines can respond quickly in SPP to enable and support the growth of
renewable generation resources into the region. Combined cycle resources are efficient
and cost-effective resources although the risks of future environmental requirements must
be considered. The Solar + CT plan allows OG&E to cost-effectively meet capacity needs
going forward with newer technology including hydrogen-capable combustion turbines
and zero-emitting resources, consistent with OG&E’s environmental stewardship
objectives.

The earliest in-service date for newly constructed generation identified in the IRP is 2027,
therefore, capacity needs in 2026 must be addressed by a Market Opportunity. OG&E
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will issue an RFP(s) for Market Opportunities to address near-term capacity needs.
Additionally, OG&E will issue RFP(s) for resources to meet the 2027 and later capacity
requirements and other IRP objectives. The RFP(s) will recognize and incorporate
applicable environmental regulations.

Finally, OG&E is participating in litigation related to EPA’s disapproval of the Oklahoma
Interstate Transport SIP, which is a statutory prerequisite for EPA’s Good Neighbor FIP
and CSAPR revisions for Oklahoma. The Oklahoma SIP disapproval is currently under
a stay order from the U.S. Tenth Circuit Court, and the EPA has issued an Interim Final
Rule preventing implementation of the FIP in Oklahoma while the stay is in effect. To
avoid unnecessary expenditures for customers, OG&E will continue to monitor legal and
regulatory developments related to the EPA’s Good Neighbor FIP and take needed
compliance actions after final decisions are made through the legal process.
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VIl. Action Plan

The Five-Year Action Plan outlined below identifies the steps OG&E will take to address
its generation capacity needs from 2026-2028.

1) OGA&E plans to retire Horseshoe Lake unit 7 in 2024.

2) OG&E plans to retire Tinker units 5A and 5B in 2025.

3) OG&E plans to retire Horseshoe Lake unit 8 in 2027.

4) OG&E will issue multiple RFPs for resources to satisfy the capacity needs
identified in this IRP.

5) OG&E will continue to monitor environmental regulation developments and take
actions, if deemed necessary.

‘ Market

Opportunity Solar Solar + CT

| 2024 > 2025 > 2026 ) 2027 > 2028

®

Horseshoe Tinker Horseshoe

Retirements
Lake 7 (5A & 5B) Lake 8

‘ Potential Environmental Compliance Activities
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VIIl. Schedules

This section is intended to provide a summary of each section as described in the OCC'’s
Electric Utility Rules, Subchapter 37 of Chapter 35, Section 4 (c).

VIIl. A. Electric Demand and Enerqgy Forecast

The retail energy forecast is based on retail sector-level econometric models representing
weather, growth and economic conditions in OG&E’s Oklahoma and Arkansas service
areas. The peak demand forecast relies on an hourly econometric model. Historical and
forecast weather-adjusted retail energy sales are the main driver for the peak demand
forecast projections. Historical DSM programs implemented by OG&E since 2007 are
incorporated into the load forecast. The peak demand forecast is further reduced by
planned future OG&E DSM program implementations to determine the net demand used
for planning purposes, as shown in the figure below.

OG&E DSM Impact on Demand Forecast

8,200
8,000
7,800
7,600
7,400
7,200
§7,ooo
6,800 |
6,600 /
6,400
6,200
6,000
5,800
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
—OGE DSM Programs Historical Program Demand Reduction
= Demand Forecast = Net Demand Forecast
Energy Sales Forecast (GWh)
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
FE"e’9V24 34,133 | 35905 39,768 40,472 41,382 42,307 43249 44,641 46,087 47,585 47,823
orecast
OG&E DSM%® 185 371 468 565 678 789 889 988 1,094 1,319 1,184
Net Energy 33,947 | 35534 39,300 39,908 | 40,703 @ 41,518 42,360 | 43,653 44,993 46,266 46,639

24 Includes SmartHours, Historical Energy Efficiency programs and Integrated Volt Var Control.
25 Represents estimates for incremental Energy Efficiency programs in Oklahoma and Arkansas,
incremental growth of SmartHours, and the Load Reduction Program.
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Peak Demand Forecast (MW)

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 ‘
Demand Forecast? 6,632 6,754 7,217 7,264 7,343 7,403 7,497 7,623 7,755 7,861 7,917
OG&E DSM* 559 753 988 | 1,027 | 1,049 @ 1,074 1,098 | 1,119 | 1,141 1,159 | 1,160
Net Demand 6,073 6,001 6,229 6,237 6,295 6,330 6,400 6,504 6614 6,701 6,757

VIII. B. Existing Generation Resources
This schedule provides a summary of existing resources.

OG&E Existing Thermal Resources

: : First Year In Sumn]?r
Unit Type Unit Name Servi Capability
ervice (MW)
Horseshoe Lake 7 1963 211
Horseshoe Lake 8 1969 375
. Seminole 1 1971 500
33\7) Fired Steam (3,085 "5 inole 2 1973 513
Seminole 3 1975 509
Muskogee 4 1977 489
Muskogee 5 1978 488
. Frontier 1989 121
f\:n‘\’,\',')‘b'“ed Cycle (1,111 "yicClain 2 2001 373
Redbud % 2004 617
Tinker (Mustang 5A) 1971 33
Tinker (Mustang 5B) 1971 31
Horseshoe Lake 9 2000 45
Horseshoe Lake 10 2000 43
. . Mustang 6 2018 57
g%’;‘zl‘ﬁ;m“ Turbine "\ stang 7 2018 56
Mustang 8 2018 58
Mustang 9 2018 57
Mustang 10 2018 57
Mustang 11 2018 58
Mustang 12 2018 57
Sooner 1 1979 516
Coal-Fired Steam (1,878 | Sooner 2 1980 520
MW) Muskogee 6 1984 521
River Valley?® 1990 321

26 Includes SmartHours, Historical Energy Efficiency programs and Integrated Volt Var Control.

27 Represents estimates for incremental Energy Efficiency programs in Oklahoma and Arkansas,
incremental growth of SmartHours, and the Load Reduction Program.

28 Represents OG&E owned interest: 77% of McClain and 51% of Redbud.

29 River Valley is primarily a coal-fired steam unit but can also utilize natural gas and tire-derived fuel in the
combustion process.
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OG&E Existing Renewable Resources

Unit Type Unit Name First Yt_aar In Nam_eplate Summer
Service Capacity (MW) Capability (MW)

Wi Centennial 2006 120 19

(GflnleIW) OU Spirit 2009 101 9
Crossroads 2012 228 33
Mustang 2015 3 2
Covington 2018 9 8

Solar Chickasaw Nation 2020 5 4

(22 MW) Choctaw Nation 2020 5 4
Butterfield 2022 5 2
Branch 2021 5 3

OGA&E Existing Power Purchase Contracts

Nameplate Summer

Contract

Unit Name Capacity Capability
Start date (MW) (MW)
Power Keenan 2010 152 22
Purchase Taloga 2011 130 14
(55 MW) Blackwell 2012 60 12
Southwestern Power Administration 1979 7 7

OGA&E Existing Capacity Purchase Contracts

Agreement Type Contract Year Cangm:;](?ll;nW)
Bridge Capacity 2024 450
. Bridge Capacity 2025 450
Capacity Purchase 5, o Ga bacity 2026 600
Bridge Capacity 2027 600

VIII. C. Transmission Capability and Needs

OG&E’s transmission system is directly interconnected to seven other utilities’
transmission systems at over 50 interconnection points. Indirectly, OG&E is connected
to the entire Eastern interconnection through the SPP regional transmission organization.
The SPP footprint covers 552,000 square miles, serves over 19 million customers, and
has members in 14 states across all of Kansas and Oklahoma and parts of Arkansas,
Colorado, lowa, Louisiana, Minnesota, Missouri, Montana, Nebraska, New Mexico, North
Dakota, South Dakota, Texas, and Wyoming. In compliance with FERC Order 890 for
transmission planning, SPP performs annual expansion planning for the entire SPP
footprint. OG&E provides input to the SPP planning process, and SPP is ultimately
responsible for the planning of the OG&E system.
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Each year, SPP produces the SPP Transmission Expansion Plan3® (STEP) which
provides a comprehensive listing a of all transmission projects in the SPP. These projects
are derived from several SPP analysis efforts including upgrades required to satisfy
requests for Transmission Service or Generator Interconnection, approved projects for
the annual ITP assessments, sponsored upgrades from each SPP member if applicable,
and any remaining approved projects from previous studies. The purpose of the ITP
process is to maintain reliability, provide economic benefits and meet public policy needs
in both the near and long-term to create a cost-effective, flexible, and robust transmission
grid with improved access to the SPP region’s diverse resources. The reports for each
SPP study are provided on the SPP website3!. SPP also provides a comprehensive
tracking spreadsheet for all projects32. The projects located on the OG&E system are
provided in Schedule J.

VIIl. D. Needs Assessment

This schedule provides the needs assessment for new generating resources for the next
10 years.

Planning Margin (MW unless noted)

2025 2026 2027 2029 2030

Owned 6,497 6,497 5740 5463 5463 5463 5463 5038 5,015 4,558 4,558
Capacity
Planned 0 0 81 493 493 493 493 493 493 493 493
Capacity Additions
Purchase 5oy 505 674 674 74 74 74 20 20 7 7
Contracts
£°ta'. 7,027 7,002 6495 6,630 6,030 6,030 6,030 5550 5528 5,057 5,057
apacity
Demand
Forecast 0632 6754 7217 7,264 7,343 7403 7497 7623 7,755 7.861 7917
Demand gglsl‘E 559 753 988 1,027 1049 1074 1,098 1119 1141 1159 1160
get 6,073 6,001 6229 6237 6295 6,330 6,400 6,504 6,614 6,701 6,757
emand
Margin  RCS™e | g0, 17% 4% 6% 4% 5% 6% -15% -16% -25% -25%
Margin
Needs 'C":ee“e.d ] . 556 431 1096 1136 1215 1,812 1960 2529 2,592
apacity

30 SPP. (2023). 2023 SPP Transmission Expansion Plan Report. SPP.
https://www.spp.org/documents/56611/2023%20spp%20transmission%20expansion%20plan%20report.p
df

31 SPP. Integrated Transmission Planning. |TP reports: https://www.spp.org/engineering/transmission-
planning/

32 SPP. (2023). 2023 SPP Transmission Expansion Plan Report, Appendix 1.
https://view.officeapps.live.com/op/view.aspx?src=https % 3A%2F % 2Fwww.spp.org%2F documents %2F56
610%2F2023%2520spp%2520transmission%2520expansion%2520plan%2520project%2520list.xlsx&wd
Origin=BROWSELINK

33 Reserve Margin % = ((Total Net Capacity) - (Net System Demand)) / Net System Demand
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VIII. E. Resource Options

This schedule provides a description of the resource options available to OG&E to
address the needs identified in Schedule D.

New Generation Resources (2023$)

Nameplate f:'jopnt Summer AT LEIELD
Technology Capacity Capital Capability ordly o1l
(MW) Cost (MW) Cost Cost

($/kW) ($/kW)  ($/MWh)

Wind Land-Based 250  $1,940 50 $42.40 N/A

Batteries Lithium lon 100  $2,130 100  $30.00 N/A

Solar Photovoltaic Single Axis 150  $2,220 90  $17.40 N/A

Solar/Battery  Single AxisiLithium lon 150 $3,230 150 $36.00 N/A
ombo

. Reciprocating Engine 3x 55 $1,800 55 $15.40 $4.60

Reciprocating Engine 6x 110 $1,420 110  $15.10 $4.60

1x LM2500 SCGT 32 $3,200 29 $9.10 $1.70

12x LM2500 SCGT 389 $2,660 352 $9.20 $1.70

T Aero 1x LM6000 SCGT 54  $2,190 50 $5.60 $1.40

8x LM6000 SCGT 428 | $1,870 399 $5.30 $1.40

1x LMS100 SCGT 102 $2,200 87 $3.10 $1.20

4x LMS100 SCGT 406 = $1,940 347 $3.90 $1.20

1x "E" Class SCGT 86  $2,030 78 $7.50 $7.50

CT Frame  1x"F" Class SCGT 221 $1,130 211 $3.30 $2.10

1x "G/H" Class SCGT 280 $930 264 $3.70 $2.20

1x1 J Class 531 $1,180 503 $4.10 $1.50

1x1 J Class Duct Fired 637 $990 613 $4.10 $2.30

Combined | 2x1 G/H Class Duct Fired 1001 $870 944 $2.90 $2.30

Cycle (CC) | 2x1 F Class 729 $1,130 662  $2.70 $1.50

2x1 F Class Duct Fired 880 $960 828 $2.80 $2.30

1x1 F Class Duct Fired 441 $1,250 411 $4.90 $2.40

Nuclear Small Modular Reactor 320 | $11,720 320 | $234.40 | Unknown

VIIl. F. Fuel Procurement and Risk Management Plan

On May 15, 2023, OG&E submitted its annual Fuel Supply Portfolio and Risk
Management Plan to the OCC as part of Cause No. PUD 200100095. The submitted
document can be found at the OCC.

VIIl. G. Action Plan

The Five-Year Action Plan outlined below identifies the steps OG&E will take to address
its capacity needs from 2024-2028.
1) OGA&E plans to retire Horseshoe Lake unit 7 in 2024.
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2) OG&E plans to retire Tinker units 5A and 5B in 2025.

3) OG&E plans to retire Horseshoe Lake unit 8 in 2027.

4) OG&E will issue multiple RFPs for resources to satisfy the capacity needs
identified in this IRP.

5) OG&E will continue to monitor environmental regulation developments and take
actions, if deemed necessary.

VIIl. H. Requests for Proposals

As noted in the Action plan, OG&E will conduct an RFP(s) for resources to satisfy the
capacity needs identified in this IRP. The RFP(s) will be issued subsequent to the final
IRP, pursuant to the OCC’s Electric Utility Rules OAC 165:35-37.

VIII. . Modeling Methodology and Assumptions

This schedule is a technical appendix for the data, assumptions, and descriptions of
models needed to understand the derivation of the resource plan. The table below
explains the source of each assumption and provides a reference for where this
information is found in the IRP.

Assumption Source Reference
Load Forecast OG&E Page 11
Existing Generation Resources OG&E Page 12
Resource Changes OG&E Page 14
Future Resource Options Burns & McDonnell, NREL Page 16
Fuel Price Projections EIA Page 19
Risk Assessment OG&E, EIA, NREL Page 19
Integrated Market Prices OG&E, 1898 & Co. Page 24
Planning Reserve Margin OG&E Page 30
Modeling Methodology OG&E, 1898 & Co. Page 30
New Resource Earliest Availability OG&E, Burns & McDonnell Page 32

For this IRP, OG&E collaborated with 1898 & Co. to utilize two software programs for
production cost modeling.

First, PROMOD® - Fundamental Electric Market Simulation software from Hitachi Energy,
incorporates generating unit operating characteristics, transmission grid topology and
constraints, unit commitment/operating conditions, and market system operations to
model the SPP IM.

Second, the resource optimization tool EnCompass was utilized for expansion planning
and production cost modeling. EnCompass is owned by Anchor Power Solutions, a Yes
Energy Company, and is an industry standard chronological unit commitment and
dispatch model with extensive presence throughout the power industry. The capacity
expansion mode of EnCompass determines the recommended mix of generation
resources expected to achieve a least cost dispatch of existing and new generating
assets to meet electric load along with regulatory and reliability requirements. The
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Production Cost Model then utilizes a detailed economic dispatch mode on an hourly
basis for each year of the study period to deliver the optimized result.

VIII. J. Transmission System Adequacy

As described in Schedule C, OG&E is a member of and provides input to SPP, who is
ultimately responsible for the planning of the OG&E system. SPP evaluates system
adequacy and develops a transmission expansion plan to determine what improvements
are necessary to ensure reliable transmission service. The planned projects located on
the OG&E system needed to meet the transmission needs are provided in the following
table.

Current .
STEP Notice to
Description Jggfagfe Project Type Es(t:i(:':\te U;-)rgrade Conslguct
($M) ype _
West Oak 138 kV = Substation Regional
e Breakers Upgrade Reliability $0.92 i A
Cherry Creek 138 | Substation Regional
2024 "\ Breaker Upgrade Reliability $0.46 jP | 210713
Indian Hill 138 kV = Substation Regional
e Breaker Upgrade Reliability $0.46 i A
Turner 138 kV Substation Regional
2024 Breaker Upgrade Reliability $0.46 TP | 210713
West Oaks - Substation DPA-
Council - Classen = Upgrades, Regional 2021-
A 138 kV Line Reliability SOSIBEN N farche s 2 1066
Reconductor Upgrade 1296
Cushing Tap - . .
2024 | Shell Cushing Tap | '-":: ” RRS%EHEI $5.36 TP 210589
- Pipeline P9 y
Rocky Point - Substation
OG&E Marietta- = Upgrades, Regional
2024 \WFEC Marietta Line Reliability $15.80 UL
138 kV Rebuild Upgrade
Norman Hills - New
Minco - Pleasant = Substation, .
2024 Valley - Draper Substation Economic $45.05 ITP 210616
345 kV Upgrades
Gracemont 345 kV
Substation GEN- = Substation Generator
A 2015-093 Upgrade | Interconnection | °0-02 €l N
Interconnection
Border 345kV .
2025  Capacitive Substation | Generator $4.00 Gl N/A
: Upgrade Interconnection
Reactive Support
Sooner - Wekiwa :
2026 J4°KkVand Sand SJS;::ggn Economic $4.14 ITP 210540
Springs - Sheffield New Liné :

138 kV
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Transmission system expansion provides benefits to members throughout the SPP;
therefore, the costs of all projects constructed in the SPP are shared through various cost
allocation methods, depending on the type of project.

VIII. K. Resource Plan Assessment

This IRP assessed the need for additional resources to meet reliability, cost and price,
environmental, and other criteria established by state and federal laws and regulations.
All criteria were met by all portfolios considered in this IRP. These criteria were also met
in scenarios and uncertainties which included variations in load growth, fuel prices,
emissions prices, environmental regulations, technology improvements, and fuel supply,
among others. This plan provides a comprehensive analysis of the proposed options.

VIII. L. Proposed Resource Plan Analysis

This IRP demonstrates that all proposed alternatives meet all planning criteria as outlined
in Schedules D and K. The proposed action plan outlined in Schedule G best meets
these criteria. Documentation of the planning analysis and assumptions used in
preparing this analysis are described in Schedule I.

VIIl. M. Physical and Financial Hedging

OGA&E'’s diverse mix of generation assets and its Fuel Cost Adjustment tariff help mitigate
customer exposure to price volatility of a single fuel type. Additionally, OG&E’s
participation in the SPP IM with these generation assets assures OG&E customers the
lowest reasonable cost due to the economic commitment and dispatch of the market.

OG&E also has physical fuel storage of both coal and natural gas. In 2022, OG&E
expanded its physical hedging of natural gas by expanding its natural gas storage and
implementing monthly fixed price gas contracts for a portion of its gas supply. Both of
these measures provide a high level of price and volume certainty, further reducing
exposure to volatility often seen in the natural gas market.

Financial Hedging of a commodity such as power plant fuel is aimed at reducing the
volatility in price. Financial hedging comes at a cost in the form of transaction costs,
margin calls, and premiums required to lock in pricing. OG&E’s customers have been
protected to a large extent from the historic volatility in natural gas prices by OG&E’s
diversified portfolio approach to fuel and purchased power. OG&E has submitted a three-
year trial financial hedging plan for natural gas that is currently being reviewed by the
Public Utility Division and awaiting approval by the Oklahoma Corporation Commission
prior to implementation.
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IX. Appendices
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Appendix A — Demand Forecast Range and Energy by Class
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PEAK DEMAND FORECAST

OG&E’s load forecasting framework relies on independently produced forecasts of
service area economic and population growth, actual and normal weather data, and
projections of OG&E electricity prices for price-sensitive customer classes. The peak
demand forecast is based on an hourly econometric model of weather and economic
effects on OG&E’s hourly load responsibility series. A probabilistic range of outcomes is
produced to show how often peak demands could reach each level. The 1 out of 2 years
or “expected” forecast shows the peak demand level given the 50t percentile of the load
forecast distribution, using all available historical weather data. In this case, there is a
50% probability the peak load will reach this load level or higher. OG&E is required by
SPP to plan for this 50% probability in the PRM calculation.

Peak Demand (MW) Forecasts by Weather Probability before OG&E DSM

S Occurrence 50,4 5025 2026 2027 2028 2029 2030 2031 2032 2033 2034
Occurrence Probability

1 out of 30 Years 3% 7,185 | 7,314 7,806 | 7,855 7,933 7,992 8,086 8,220 8,358 | 8,460 8,564
1 out of 10 Years 10% 6,931 | 7,055 | 7,535 | 7,582 7,661 @ 7,721 | 7,816 | 7,946 8,079 | 8,186 @ 8,294
1 out of 4 Years 25% 6,760 | 6,886 7,353 | 7,403 7,482 7,541 7,633 7,762 7,898 7,999 8,100
1 out of 2 Years 50% 6,632 | 6,754 | 7,217 | 7,264 | 7,343 7,403 | 7,497 | 7,623 @ 7,755 | 7,861 | 7,968
3 out of 4 Years 75% 6,501 | 6,622 7,078 | 7,125 7,205 7,265 7,358 7,483 7,614 7,719 7,825
9 out of 10 Years 90% 6,335 | 6,458 6,901 | 6,950 | 7,030 7,090 | 7,180 | 7,304 @ 7,437 | 7,536 @ 7,636
29 out of 30 Years 97% 6,335 | 6,458 6,901 6,950 7,030 7,090 7,180 7,304 7,437 7,536 7,636

ENERGY FORECAST

The energy forecast is generated from a regression analysis of historical energy,
economic growth patterns and annual weather. OG&E’s energy is divided into six market
segments (Residential, Commercial, Industrial, Oil Field, Street Lighting and Public
Authority). Within each segment, a variety of different models is prepared and tested
against actual historical sales to determine which model provides the highest quality
forecast for that market segment.

Energy (GWH) Forecast by Customer Revenue Class before OG&E DSM

Residential 9,687 9,732 9,847 9,975 @ 10,121 = 10,279 10,447 | 10,634 10,843 | 11,075 | 11,130
Commercial 10,584 | 12,180 | 15,584 | 16,003 | 16,584 @ 17,167 @ 17,755 @ 18,745 19,758 | 20,796 | 20,900
Industrial 4,033 3,943 3,910 3,892 3,873 3,855 3,837 3,819 3,802 3,786 3,804
Petroleum 4,484 4,595 4,725 4,859 5,004 5,149 5,294 5,439 5,590 5,742 5,771
Street Lighting 53 52 51 49 48 46 45 43 42 40 40

Public Authority 3,079 3,075 3,073 3,072 3,070 3,069 3,068 3,067 3,065 3,063 3,078
Total Retail Sales = 31,921 = 33,578 37,191 37,849 | 38,700 39,565 40,446 @ 41,748 @ 43,100 | 44,501 | 44,723
Losses 2,212 2,327 2,577 2,623 2,682 2,742 2,803 2,893 2,987 3,084 3,099
Energy Forecast 34,133 35,905 39,768 @ 40,472 | 41,382 42,307 43,249 | 44,641 46,087 @ 47,585 | 47,823

A-1



	I. Introduction
	II. IRP Objectives and Process
	III. Current and Future Risks
	III. A. Current Resource Adequacy Policy Risks
	III. A. 1. Resource Adequacy Policy Risk Overview
	III. A. 1. a)  Expected Change to the SPP Planning Reserve Margin (PRM)
	III. A. 1. b) SPP Resource Accreditation Methodologies
	III. A. 1. b) (i) Performance Based Accreditation (PBA) for conventional resources
	III. A. 1. b) (ii) Effective Load Carrying Capability (ELCC) for renewable resources



	III. B. Future Resource Adequacy Policy Risks
	III. B. 1. Winter Resource Adequacy Requirement
	III. B. 2. Demand Response Program Accreditation
	III. B. 3. Fuel Assurance Policy
	III. B. 4. Ramping Capability Requirement

	III. C. Environmental Compliance Risk
	III. C. 1. Compliance with Current Environmental Regulations
	III. C. 2. Potential Environmental Compliance Risk
	III. C. 2. a) CAA Good Neighbor Provision and CSAPR
	III. C. 2. b) Mercury and Air Toxics Standards (MATS)
	III. C. 2. c) Federal Clean Water Act
	III. C. 2. d) Greenhouse Gas (GHG) Regulations
	III. C. 2. e) More Stringent National Ambient Air Quality Standards (NAAQS)
	III. C. 2. f) Future Requirements under Regional Haze
	III. C. 2. g) Endangered Species Act (ESA) and other Federal Laws



	IV. Assumptions
	IV. A. Load Forecast
	IV. B. Planning Reserve Margin
	IV. C. Generation Resources
	IV. C. 1. Existing Resources
	IV. C. 2. Resource Changes in the Ten-Year Planning Horizon
	IV. C. 2. a) Resource Retirements and Contract Expirations
	IV. C. 2. a) (i) Horseshoe Lake Retirements
	IV. C. 2. a) (ii) Tinker Retirements
	IV. C. 2. a) (iii) Seminole Retirements
	IV. C. 2. a) (iv) Owned Wind Retirements
	IV. C. 2. a) (v) Wind Purchase Power Agreements

	IV. C. 2. b) Planned Resource Additions
	IV. C. 2. b) (i) Horseshoe Lake
	IV. C. 2. b) (ii) Tinker


	IV. C. 3. Future Resource Options
	IV. C. 4. Resource Location Considerations

	IV. D. Fuel Price Projections
	IV. E. Risk Assessment
	IV. E. 1. Sensitivities
	IV. E. 2. Scenarios
	IV. E. 3. Sensitivity and Scenario Summary

	IV. F. Integrated Marketplace Locational Marginal Prices
	IV. G. Alternate Policy Future Cases
	IV. G. 1. CSAPR Compliance Future Case
	IV. G. 2. Status Quo Future Case
	IV. G. 3. Summary of Futures, Scenarios, and Sensitivities


	V. Resource Planning Modeling and Analysis
	V. A. Planning Reserve Margin
	V. B. Modeling Methodology
	V. C. Portfolio Development
	V. D. Expected Future Case Analysis
	V. E. Portfolio Risk Assessment
	V. F. CSAPR Compliance Future Case Analysis
	V. G. Status Quo Future Case Analysis
	V. H. Qualitative Considerations
	V. H. 1. Operational Flexibility and Resiliency Benefits
	V. H. 2. Fuel and Technology Diversity and Reduced Environmental Footprint


	VI. OG&E 2024 IRP Conclusion
	VII. Action Plan
	VIII. Schedules
	VIII. A. Electric Demand and Energy Forecast
	VIII. B. Existing Generation Resources
	VIII. C. Transmission Capability and Needs
	VIII. D. Needs Assessment
	VIII. E. Resource Options
	VIII. F. Fuel Procurement and Risk Management Plan
	VIII. G. Action Plan
	VIII. H. Requests for Proposals
	VIII. I. Modeling Methodology and Assumptions
	VIII. J. Transmission System Adequacy
	VIII. K. Resource Plan Assessment
	VIII. L. Proposed Resource Plan Analysis
	VIII. M. Physical and Financial Hedging

	IX. Appendices

