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Letter from Duke Energy Indiana’s President

November 1, 2024

Chairman Huston & Director Borum:

We are pleased to present Duke Energy Indiana’s 2024 Integrated Resource Plan (IRP). On behalf of dozens of
Duke Energy contributors as well as our collaborators from 1898 & Company, we are proud to present this body
of work which the utility will rely upon to ensure safe, reliable, and affordable service to our customers in the
years ahead, while adding needed additional power capacity to our system.

We have been focused on improvements to our IRP processes, technical work and ultimate work product since
receiving feedback from commission staff and stakeholders after filing our 2021 IRP. Upon receipt of the 2021
IRP Director’s Report, we committed ourselves to improvement. We conducted listening sessions with our most
interested external stakeholders, developed multiple workstreams focused on delivering more transparent and
data-driven load forecasting, enhanced modeling and analysis of demand-side resources and energy efficiency,
and a transparent, robust and collaborative stakeholder process. A discussion of new areas of focus as well as
improvement since the 2021 IRP are provided in Chapters 1 and 2 of the document. We thank our stakeholders
for their participation in a total of 10 public and technically oriented meetings. The input we received from the
commission as well as our stakeholders led to the constructive result presented here.

Driving and informing the Company’s resource planning process are the Five Pillars of Indiana energy policy,
which were incorporated into state law in 2023. The plan also prioritizes serving expected new load from
successful economic development. The preferred portfolio provides pathways to achieve significant incremental
capacity for our system in the quickest, most economical fashion possible — retiring rapidly aging assets and
replacing those with highly efficient, dispatchable generators; repurposing other generators where prudent; and
adding solar and storage assets.

Recognizing time is of the essence for adding power generation capacity to our system, we plan to maximize the
value of existing generator interconnection rights to add efficient resources while repurposing existing generation
infrastructure. We also accounted for ongoing uncertainties in federal regulation, MISO resource accreditation
and planning reserve margin requirements, and supply chain constraints. The ultimate cost to customers is
always a consideration and influenced our choices. The plan maintains critical optionality to respond to changing
market and regulatory conditions.

The robust 2024 IRP analysis supports a set of low or no regrets near-term actions that will advance the
plan and ensure that we continue to safely, reliably, and affordably serve our customers and support Indiana’s
growing economy.

Sincerely,

S Ganrgae N — Gy
Stan Pinegar Nathan Gagnon

President Managing Director, IRP & Analytics
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Executive Summary

provided safe and reliable service to residential customers, communities,

and commercial, industrial, and governmental enterprises across Indiana.
The Company serves its customers with approximately 6,900 megawatts
(“MW") of generation capacity, serving 900,000 electric customers across its
23,000 mile service territory. The Company’s diverse portfolio, comprised of
coal, integrated gasification combined cycle (“IGCC"), natural gas, oil, solar, wind,
hydroelectric, and energy storage resources, together with strategic participation
in the Midcontinent Independent System Operator (“MISO”) market, provides
a balanced mix of energy and capacity to support Indiana’s economic growth
and the long-term vitality of the state. Duke Energy Indiana’s recent economic
development wins add approximately 300 MW of additional demand by 2030.
Economic development growth alone will create nearly 6,000 jobs and invest over
$13 billion in communities served by Duke Energy Indiana. Blend 2, the Preferred
Portfolio for this Integrated Resource Plan (“IRP”), ensures that the Company will
continue to safely, reliably, and affordably serve customers in Indiana, providing
incremental capacity to support customer and economic development growth
while improving the environmental sustainability of the resource mix.

F or over a century, Duke Energy Indiana (or the “Company”) has proudly

A Resource Plan for a Changing Energy Landscape

For decades, coal-fired generation formed the backbone of a reliable and
affordable electric system for Duke Energy Indiana and for the nation at large.
Over time, the Company has built on this strong foundation to benefit Indiana
customers by adding new resources to provide fuel diversity, enhance flexibility,
improve environmental sustainability, and support economic growth. Duke
Energy Indiana remains committed to maintaining reliability and affordability
while transitioning to an increasingly diverse and environmentally sustainable
mix of natural gas, wind, solar, hydroelectric, and energy storage resources.

2024 Duke Energy Indiana Integrated Resource Plan 4



This necessary transition is taking place against
a backdrop of profound transformation in the
energy landscape, both in Indiana and nationally
as outlined in Chapter 1 (Planning for the Future
Energy Landscape). Consequential changes in
the marketplace and regulatory environment
since the Company submitted its previous IRP
in 2021 have led the Company to make certain
course adjustments, the opportunity for which
is an important and valuable feature of the
iterative IRP process. Inflation and supply chain
challenges have increased costs and project lead
times for new resources, including resources for
which the Company had previously expected
to see nominal dollar cost declines. In addition,
delays in the MISO interconnection queue and to
permitting have further slowed the pace at which
new resources can be connected to the system.
These higher costs and longer lead times come
at a time of growing load, with an expanding
manufacturing base requiring reliable, around-the-
clock energy supply. In recognition of the needs
of a growing economy and to ensure continued
system reliability as the market share of weather-
dependent renewable  resources increases,
MISO continues to refine and reform its capacity
accreditation methods, moving to the seasonal
accredited capacity (“SAC”) construct in 2022
and proposing the direct loss of load (“DLOL")
method in 2024. These MISO reforms put a
premium on firm, dispatchable capacity resources
that can serve customer needs on demand.
Coinciding with the MISO reforms, the Company is
seeing reliability risk shift from summer to winter
hours. These changes combine to significantly
increase the importance of firm winter capacity.
As just one example, solar resources received
50% capacity accreditation in the 2021 IRP
based on summer performance. Solar's 2% winter
capacity accreditation under MISO’s proposed
DLOL construct significantly changes the role of

Executive Summary

that resource in the 2024 IRP analysis. Finally, as
the Company was developing the 2024 IRP, the
Environmental Protection Agency (“EPA”) finalized
its Clean Air Act Section (“CAA”) 111 Rule (“EPA
CAA Section 111 Rule”) dictating specific actions
for existing coal-fired generation and new natural
gas generation. In this environment, the Company
must advance solutions while prudently managing
risks and uncertainties to ensure it continues to
meet the needs of its customers.

Three key external factors in particular have added
complexity and greater uncertainty in planning
since the 2021 IRP: (1) regulatory requirements
under the contested EPA CAA Section 111 Rule,
(2) the potential for significant increases in load
resulting from economic development in the
region, and (3) cost volatility for new resources
as the Company plans to replace aging coal units.
Crucially, the Preferred Portfolio for the 2024 IRP
includes opportunities to adjust course in response
to changing conditions in these and other areas.
The Company is mindful that it must keep a sharp
eye on the Five Pillars of energy policy! guiding
utilities in Indiana — reliability, resiliency, stability,
affordability and environmental sustainability — as
it transitions its generation fleet for the future.

Duke Energy Indiana’s 2024 IRP is designed to
reliably and affordably meet current and future
customers’ needs over the next 20 years, adding
incremental generating capacity to support
customer growth and economic development,
retiring and replacing aging assets, and upgrading
and repurposing others where reasonable and
prudent, while maintaining optionality to respond
to changing market and regulatory conditions.
Chapter 2 (Methodology) explains in detail the
analytical framework and tools used to develop the
plan, and Chapter 3 (Key Assumptions) provides
information on the forecasts and other inputs to the

1 Indiana Code 8-1-2-0.6.

2024 Duke Energy Indiana Integrated Resource Plan



quantitative analytics. The results of those analytics
are presented in Chapter 4 (Candidate Resource
Portfolios), while Chapter 5 (Preferred Resource
Portfolio) identifies the key factors influencing
the selection of the Preferred Portfolio. Chapter 6
(Short-Term Action Plan) details the prudent,

Executive Summary

risk-balanced actions that the Company plans to
take in the near term to advance the Preferred
Portfolio. Finally, the Company has prepared
12 appendices that provide additional information
on the inputs, assumptions, stakeholder process,
and other aspects of the 2024 IRP.

Duke Energy Indiana Today

Duke Energy Indiana serves customers in 69 of the
state’s 92 counties with a resource portfolio that
includes solar, wind, hydroelectric, coal, natural
gas, and battery energy storage assets. Figure 1
provides a map of the Company’s generating
resources across Duke Energy Indiana’s service
territory.

As the state’s largest electric utility, the Company
served peak demand approaching 6,000 MW in
2023 and generated approximately 29.5 terawatt-
hours, or 29,500,000 megawatt-hours (“MWh"),
of electricity. Figure 2 shows the composition
of the Company’s customer base by number of
customers and by electricity sales.

Figure 1: Duke Energy Indiana Counties Served and Generating Resource Locations

BENTON COUNTY
O TIPPECANOE
° KOKOMO
PURDUE CHP
°
cﬂm NOBLESVILLE
0is HENRlCOUNTY
VERMILLION Plant Locations
MACDONALD BLUE RIVER Generation Type
PASTIME q ® Coal
MADISON @

STAUNTON CAMP ATTERBURY ® Syngas/Gas
SULLIVAN B-LINE HEIGHTS @® GasCC/CT
EDWARDSPORT ® OilcCT

¢ CRANE MARKLTD @ Hydro
WHEATLAND N?B ®  Wind PPA

Solar
® GIBSON ® Battery
Service territory

counties served by
Duke Energy Indiana

Note: Combined cycle (“CC"); combustion turbine (“CT”"); power purchase agreement (“PPA")
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Figure 2: Composition of Duke Energy Indiana Customer Base

2023 Customer Breakdown
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Over time, the Company has steadily transitioned continue these improvements into the future while
the portfolio of resources with which it serves these supporting Indiana’s growing economy. Figure 3
customers, replacing aging assets while improving shows Duke Energy Indiana’s changing energy and
resource diversity and environmental sustainability. capacity mix over time.

The Preferred Portfolio positions the Company to

Figure 3: Duke Energy Indiana Energy and Capacity Mix Over Time

2005 2023 2044
W 33% H01% M02% M 07% W 0.4%
Winter Firm
Capacity by
Resource
(MW) ,
12% W /
1.3% W
M 1.0% W3.1% W 0.1% m0.3% M13% W 0.7%
Energy Mix
by Resource
(MWh)

% AR

. Coal . Hydro . Gas . 1GCC . 0il . Battery Solar . Wind

Note: Energy and capacity for Duke Energy Indiana supply-side resources only. IGCC is included with coal in the energy mix.
Edwardsport IGCC is converted to natural gas fuel by 2030 and included with gas for both energy and capacity in 2044.
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Developing an Integrated Resource Plan

Planning Objectives

Driving and informing the Company’s resource
planning process are the Five Pillars, which were
added to Indiana state law in 2023. As referenced
above, the pillars governing utility decision-making
include reliability, resiliency, stability, affordability
and environmental sustainability. In addition to

the Five Pillars, the Company’s planning objectives
include the consideration of risk and uncertainty,
a vital aspect of long-term planning, particularly
in the context of this changing energy landscape.
Figure 4 illustrates the planning objectives, which
are discussed in detail in Chapter 2.

Figure 4: Duke Energy Indiana Resource Planning Objectives

Environmental
Sustainability

¢

Risk &
Uncertainty

Resource
Planning
Objectives

Stakeholder Process

The Company believes that stakeholder engagement
is critical for resource planning, and it is essential to
consider the needs and concerns of a broad audience
of customers, regulators, environmental organizations,
social advocates, community agencies, elected officials,
and employees. Duke Energy Indiana recognizes that
stakeholders have varying backgrounds in key resource
planning concepts and, for meaningful stakeholder
engagement for all participants, the Company invited
interested individuals to participate in public meetings
that discussed key resource concepts at a high level.
Duke Energy Indiana also asked interested individuals
to self-identify as “technical representatives” and

2024 Duke Energy Indiana Integrated Resource Plan

participate in technical meetings to discuss detailed,
sometimes  confidential, modeling assumptions
subject to a nondisclosure agreement.

Over the course of eight months, more than 146
individuals representing 75 organizations actively
participated in a five-part engagement series consisting
of a total of 10 public and technical meetings. In the
public meetings, Duke Energy Indiana reviewed the
overall purpose, components, and timeline of the
2024 IRP. Presenters and attendees then engaged
in discussions around non-confidential modeling
and input assumptions, scenario and scorecard
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Figure 5: Public Stakeholder Meeting Participation
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development, and several other resource planning
concepts described further in the series summaries
in Appendix A (Stakeholder Engagement). In the
technical meetings, technical representatives dove
deeper into the more complex and detailed IRP
modeling assumptions and methodologies. Figure 5
shows the engagement throughout the stakeholder
process.

Public meeting presentations and summaries were
shared with stakeholders on the Duke Energy

29

Organizations

@ June 20

&

Attendees

39

Organizations

P 3

Attendees

31

Organizations

16 67 16

@ August 13 @ October 3

Indiana IRP website,? and individuals had the
opportunity to provide comments and feedback to
the Company during the meetings and throughout
the stakeholder process via a dedicated email
address. Technical representatives were given
access to detailed modeling files and data as it
became available. Feedback from all stakeholders
was thoughtfully considered and a significant
amount was incorporated into this 2024 IRP. The
feedback considered and incorporated is discussed
in Appendix A and throughout the IRP.

Analytical Framework

The Company developed a robust analytical
framework for the 2024 IRP. This framework,
described in detail in Chapter 2, was centered
around six generation strategies, each of which
was evaluated in three potential scenarios for the
future, or “worldviews.” The worldviews consisted
of (1) the Reference Scenario, which includes
existing regulations and the Company’s base case
forecasts and expectations for the most likely
future, (2) Aggressive Policy & Rapid Innovation,
which assumes regulatory and technological
factors incentivize and enable a more rapid energy
transition, and (3) Minimum Policy & Lagging
Innovation (“Minimum”), which assumes a more

lenient regulatory environment, including reversal of
the EPA CAA Section 111 Rule, and a slower pace
of energy transition. The worldviews represent three
different versions of the future and were deliberately
constructed to explore the range of plausible future
outcomes. Each was modeled with a distinct set
of assumptions corresponding to the market and
regulatory factors that define the worldview, and
they are not representative of or shaped by the
Company'’s policy objectives.

The worldviews and their implications for the pace
of energy transition are illustrated in Figure 6.

2 Duke Energy, Indiana Integrated Resource Plan, available at www.duke-energy.com/IndianalRP.
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Figure 6: 2024 IRP Scenarios (“Worldviews”) Exploring Pace of Energy Transition
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To further examine the detailed implications of
specific resource decisions, and to test the sensitivity
of model results to variability in individual inputs,
the Company constructed additional strategy
variations and conducted sensitivity analysis
around both resource selection and portfolio
operations. Importantly, one of these variations
includes a portfolio optimized for a future in which

the EPA CAA Section 111 Rule does not survive
legal challenges, but the Company’s base case
assumptions otherwise hold (the “No 111" case).
The results of the No 111 case inform the flexibility
and potential pivot points included in the Short-Term
Action Plan. The six generation strategies evaluated
in these worldviews along with the No 111 strategy
variation are summarized in Figure 7.

Figure 7: 2024 IRP Generation Strategies and No 111 Strategy Variation

kst unir ‘

Convert/ ‘ Retire Coal ‘ Blend 1

Exit Coal Earlier

‘ Blend 2 ‘ Blend 4 ‘ (Stakeholder)

Co-Fire Coal

NG Conversion NG Conversion NG Conversion Retire
by 1/1/2030 by 1/1/2030 by 1/1/2029 by 1/1/2032

Co-fire Retire Co-fire Retire Retire
} by 1/1/2030 by 1/1/2032 by 1/1/2030 by 1/1/2032 by 1/1/2036

by 1/1/2032

m NG Conversion Retire NG Conversion Retire Retire

by 1/1/2030 by 1/1/2032 by 1/1/2030 by 1/1/2030 by 1/1/2032
Edwardsport NG Conversion by 1/1/2030 NG Conversion

by 1/1/2035

Note: Natural gas (“NG”) conversion involves modifying existing infrastructure to use 100% natural gas fuel instead of
coal for electricity generation. Co-firing involves infrastructure modification to use 50% natural gas fuel at the coal unit.

2024 Duke Energy Indiana Integrated Resource Plan 10
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Figure 8: 2024 IRP Analytical Framework

Generation
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o . * Resource Capital Cost Sensitivit
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Production Cost
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* Market exposure
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Exit Coal Earlier Scenario Portfolios Stakeholder Portfollp Total Resource
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Note: Carbon capture and sequestration (“CCS"); Deep decarbonization & rapid electrification (“DDRE")

The thorough 2024 IRP analysis centered around
these six strategies ultimately yielded 45 potential
resource portfolios along with additional supporting

information derived from sensitivity analysis and
stochastic risk assessment. The full analytical
framework is illustrated in Figure 8.

Integrated Resource Planning Results

Reference Scenario results for the six generation
strategies and the “No 111" strategy variation
illuminate the trade-offs across potential paths
forward. Strategies that keep more of the existing
coal-fired steam units online (Convert/Co-fire
Coal, Blend 4), achieving compliance with the
EPA CAA Section 111 Rule by modifying these
units to burn natural gas (either entirely or co-fired
with coal), require lower levels of new resource
additions. However, continued reliance on aging,
relatively inefficient assets through the 2030s
results in higher maintenance and compliance
costs, increased cost risk due to MISO energy
market exposure, and increased reliability risk.
Strategies that retire most or all of the existing

2024 Duke Energy Indiana Integrated Resource Plan

coal units by the deadline under the EPA CAA
Section 111 Rule transition more rapidly to
efficient, cost-effective resource mixes, but do so
at the expense of greater near-term customer bill
impacts and higher execution risk. The “blend”
strategies explore various ways to balance these
trade-offs, with Blend 2 separating itself from
the other candidates as the most reasonable and
prudent path forward.

Figures 9 and 10 show the cumulative resource
additions and retirements and the energy mix
for each generation strategy in the Reference
Scenario and the “No 111" case at specific
points in time.

11
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Figure 9: Cumulative Supply-Side Resource Additions and Retirements for Generation Strategies in
Reference Scenario and “No 111” Case (Installed GW, beginning of year)
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Figure 10: Energy Mix for Generation Strategies in Reference Scenario and “No 111" Case

| I I I I . Economic Purchases
=
=

EE/DR/IVVC
2030 2035 2044

100%

80%

60%

40%

20%

0%

_ ]

sers+ ||
ot cier ||

send 1 [ |
send 2 |
Bend 4 [

Exit Earlier |

m Hydro
| Wind
Solar
m Gas/0il
m Coal
s

+—
=
)
=
=
=3
(&)

Exit Earlier [
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Figure 11 shows the total portfolio cost, as measured
by the present value of revenue requirements
(“PVRR") over the planning period, and customer
bill impacts by 2030 and 2035, as measured
by the projected compound annual growth rate
(“CAGR”) for the average monthly bill of a typical
residential household using 1,000 kilowatt-hours

Executive Summary

(“kWh") per month. These cost metrics include
system fuel, operating and maintenance, and new
resource capital expenditures for each candidate
portfolio. Blend 2 achieves a reasonable balance
between total cost (PVRR) and near-term customer
bill impacts.

Figure 11: PVRR and Average Residential Customer Bill Impact Snapshots for Generation
Strategies in Reference Scenario
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Portfolio Evaluation

Balancing multiple objectives that are often in tension
is a challenge, and avoiding negative outcomes can
often be as or more important than achieving positive
ones. Figure 12 shows where Blend 2, which the
Company has identified as the Preferred Portfolio,
falls in the range of results for CO, emissions
reduction, cost, cold weather resilience, and energy
market exposure across all generation strategies

2024 Duke Energy Indiana Integrated Resource Plan

for the 2024 IRP. As discussed in Chapter 4 and
Chapter 5, no generation strategy is consistently the
best performer with respect to all of the planning
objectives. Each strategy outperforms the group on
certain metrics while underperforming on others. As
Figure 12 illustrates, Blend 2 achieves better-than-
average results for most metrics and never delivers
the worst performance on any one metric.

13
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Figure 12: Blend 2 Performance Within Range of Results for Selected Scorecard Metrics
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Note: Expected Unserved Energy (“EUE") is stochastically simulated for Duke Energy Indiana as an islanded system with
varying weather, unit outages, and economic conditions to indicate relative reliability, resiliency, and potential reliance

upon the broader MISO market to meet customer demand.

A Preferred Portfolio that Balances Planning Objectives

Duke Energy Indiana is committed to an orderly
transition to cleaner energy that adds incremental
generation to reliably support economic
development and serve the needs of its growing
customer base while replacing aging coal plants
with a mix of diverse resources, including more
flexible, equally reliable natural gas baseload
generation, renewables, and energy storage, all
with affordability top of mind. The Company has
identified the Blend 2 Generation Strategy as the
basis for the Preferred Portfolio in the 2024 IRP.
This portfolio achieves compliance with the EPA's
CAA Section 111(d) requirements but is flexible
enough to allow for adjustments in the event the
EPA rule is delayed or overturned. This strategy,
described in more detail in Chapter 4 and Chapter
5, strikes the appropriate balance among the Five
Pillars, mitigates risk with opportunities to adjust
course as future conditions warrant, and adds new
generating capacity to support robust economic

2024 Duke Energy Indiana Integrated Resource Plan

development and customer growth in the state of
Indiana.

By 2032, most projects initiated during the Short-
Term Action Plan window for this IRP will be
completed, coinciding with a critical compliance
deadline for CAA Section 111(d). In this window,
Blend 2 calls for over 2,800 MW of highly efficient
combined cycle generation, nearly 500 MW of solar,
and 400 MW of battery energy storage as shown
in Figure 13 below. Additionally, the Company will
implement more than 300 MW of energy efficiency
and demand response programs. In total, Blend 2
would add over 1,100 MW of winter firm capacity,
net of unit retirements, by 2032.

This mix will provide essential firm dispatchable
capacity, enhance environmental sustainability,
diversify the energy portfolio to mitigate risk, and
provide for an affordable energy transition.

14
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Figure 13: Summary of Blend 2 Strategy and Resource Additions by 2032
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Short-Term Action Plan

The comprehensive resource planning analysis
conducted by Duke Energy Indiana for the 2024
IRP identifies certain actions that are in the best
interest of its customers across a wide range of
potential future conditions, while also illuminating
the signposts that will guide reasonable and
prudent decision making over the next several
years. This IRP is the latest iteration in the ongoing
long-term resource planning process in which the
Company updates its analysis and submits a new
plan at least every three years. The Short-Term
Action Plan covers activities that the Company
will pursue over the three years between the
development of this plan and the next.

2024 Duke Energy Indiana Integrated Resource Plan

Importantly, the Company is pursuing a path
in its short-term action plan that has low or no
regrets, with the ability to make adjustments if
circumstances warrant. In addition to the activities
outlined below and described in Chapter 6,
the Company continually evaluates emerging
opportunities to pursue prudent incremental
supply-side and demand-side resources that can
meet growing customer needs while balancing
the planning objectives outlined in Chapter 2. The
following short-term actions support the Preferred
Portfolio and provide flexibility to adjust course as
conditions change.

15
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Figure 14: Short-Term Action Plan within a 20-Year Planning Horizon
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Adding Capacity & Improving Reliability with
Combined Cycle Generation at Cayuga

Since the early 1970s, the two coal units at Cayuga
Generating Station (Cayuga 1 and 2) have provided
reliable, affordable energy for Duke Energy Indiana
customers. However, these units, now the oldest
coal-fired generators in the Company’s portfolio, are
approaching retirement after six decades of service.
In addition to requiring substantial maintenance
work, continued operation of the Cayuga steam
generators into the mid-2030s would be
complicated by the need to comply with U.S. EPA’s
Effluent Limitation Guidelines and potentially add
closed-cycle cooling to achieve compliance with
sections 316(a) and 316(b) of the Clean Water
Act, which govern discharge temperatures and
intake structures, respectively. The age of the units,
combined with the maintenance and compliance
costs associated with continued operation, makes
retirement and replacement of the existing Cayuga
steam generators by 2030 and 2031 the reasonable
and prudent course of action for the facility.

2024 Duke Energy Indiana Integrated Resource Plan

Replacing the coal units with two new 1x1 combined
cycle generators will add over 400 MW of flexible,
dispatchable generating capacity above the retiring
capability at the site. Retiring these aging coal units
and replacing them with more flexible and cleaner
burning natural gas combined cycle units will
provide environmental benefits by lowering CO, and
nitrogen oxide (“NOx") emissions, eliminating sulfur
dioxide and mercury emissions, and removing the
current thermal discharge to the Wabash River. It will
also increase reliability and resource adequacy of
the Duke Energy Indiana generating fleet, providing
flexible dispatchable generation needed in the MISO
market and eliminating an ongoing risk of derates
due to river temperatures. Additionally, the Cayuga
site is well situated for natural gas generation, due
to its proximity to interstate pipelines and a robust
source of natural gas supply and firm transportation.
Finally, the path promotes affordability through
lowering ongoing operating costs, eliminating
large environmental compliance costs associated
with the aging coal units, and repurposing existing
infrastructure at the Company’s coal sites.
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The Company has begun preliminary development
of these projects, including filing an application for
an air permit and entering the MISO interconnection
queue for the incremental generation. Duke
Energy Indiana plans to file a Certificate of Public
Convenience and Necessity (“CPCN”) with the
Indiana Utility Regulatory Commission (“IURC” or
the “Commission”) application for these projects in
the upcoming months.

Enhancing Plan Flexibility with Gas Supply to
Gibson

The five coal-fired steam generators at Gibson
have a combined generating capacity of nearly
3,200 MW, of which over 2,800 MW are owned
by Duke Energy Indiana. The 2024 Preferred
Portfolio includes the following short-term
actions at Gibson to support compliance with
CAA Section 111(d) requirements.

= Units 1 and 2: Upgrade to allow co-firing
of natural gas and coal fuels, enabling the
units to run at up to 50% of full capacity on
natural gas alone. Of the Gibson generators,
units 1 and 2, which have the newest
emissions controls and largest precipitators,
are best positioned to maintain coal-burning
capability. Adding natural gas as a fuel option
will reduce emissions from these units while
allowing continued operation through 2038
in compliance with CAA Section 111(d). In
addition to the natural gas upgrade, certain
maintenance projects must be completed
to allow these units to operate into the late
2030s

= Units 3 and 4: Retire and replace with a
2x1 combined cycle generator by 2032.
Replacing these existing steam units with a
highly efficient, flexible gas-fired generator

Executive Summary

will improve environmental sustainability,
reduce reliability and resource accreditation
risks, and add nearly 200 MW of incremental
firm capacity above the retiring generating
capability.

= Unit 5: Retire by 2030, consistent with the
unit’s expected depreciable life.3

Importantly for action at Gibson Station, Duke
Energy Indiana will closely monitor legal and
regulatory developments related to the contested
EPA rule governing greenhouse gas emissions
under CAA Section 111(d). Indications of the
likely success or failure of legal challenges to
the rule constitute critical signposts that could
indicate the need to adjust the Short-Term Action
Plan. In the event of any changes to compliance
requirements or deadlines under the rule, the
Company could delay taking action to co-fire
Gibson units 1 and 2 until regulatory requirements
were finalized. If the rule is overturned, the
Company could continue to operate Gibson units
1 and 2 on coal through 2035, consistent with
the 2021 IRP’s moderately paced clean energy
transition and the “No 111" Portfolio evaluated
as part of the 2024 IRP.

Similarly, the Company could delay action on
Gibson units 3 and 4 if deadlines for compliance
with CAA Section 111(d) requirements are
delayed. Regardless of the final outcome for the
rule, the cost of new combined cycle generation to
replace Gibson units 3 and 4 will be an important
consideration. Over the next year, Duke Energy
Indiana will engage with equipment suppliers
and engineering, procurement, and construction
(“EPC") contractors to monitor the costs and lead
times for new generation projects, preserving the
option to pivot to conversion of Gibson 3 and 4
to 100% natural gas fuel if market conditions or

3 Conversations regarding the joint owner implications of this anticipated retirement are ongoing.
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customer load needs dictate that option to be in
the best interest of customers.

The Company plans to repurpose the Gibson site
for this new generation, which allows for the
continued use of existing infrastructure, including
transmission interconnections, and allows the
Company to continue its investment in the local
community, providing jobs and tax base. Securing
firm natural gas fuel supply to the Gibson site is
a requirement for any of the potential resource
options described herein. Duke Energy Indiana
will take the appropriate steps to ensure that gas
fuel is available at Gibson when it is needed.

Edwardsport Integrated Gasification Combined
Cycle Provides Valuable Optionality

With an in-service date of 2013, Edwardsport
IGCC Plant is Duke Energy Indiana’s newest and
cleanest coal plant, and it continues improving
operations and lowering costs. This facility
provides essential dispatchable capacity, the
value of which will continue to increase as
renewables make up a greater portion of the
MISO resource mix. It supports system resiliency
with on-site fuel storage and the optionality of
operating on coal, natural gas or a combination of
the two. Edwardsport IGCC is well situated today
to comply with ever increasing environmental
regulations, such as stricter coal ash residual
handling, NOx, mercury and particulate emission
limitations, and clean water act regulations, and
it holds the promise of cost-effective compliance
with greenhouse gas emissions, like the EPA’'s CAA
Section 111(d) rule through either conversion to
natural gas operations or the addition of carbon
capture, and sequestration (“CCS”) by the early
2030s.

Given the substantial uncertainty around the future
timing and extent of greenhouse gas regulations,
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including EPA's new CAA Section 111(d) rule, as
well as future fuel prices, the cost of new resources
and the pace at which they can be added to the
system, and accelerating load growth driven by
economic development, Duke Energy Indiana
remains confident in the value of the flexibility
and optionality provided by the Edwardsport
IGCC. If, however, EPA’s CAA Section 111(d) rule
persists as it is currently written, the Company
will maintain optionality by (1) continuing to
advance studies of the feasibility, risks, and costs
of deploying CCS at Edwardsport by 2032, and
(2) remaining prepared to retire the gasifiers
by 2030 should that ultimately prove to be a
reasonable and prudent decision.

Notably, retirement of the coal gasification portion
of Edwardsport IGCC in 2030 or 2035 would be
well in advance of its projected end of useful life
in 2045. As such, Duke Energy Indiana would
require a Commission order that assures recovery
of and on the retired assets in accordance with
its CPCN for the plant in order to move forward
with a natural gas conversion project at the plant.

In the event the EPA CAA Section 111 Rule is
delayed or repealed, the Company could continue
to operate the gasifiers as it monitors regulatory
and market conditions. As described in the 2021
Duke Energy Indiana IRP, a decision to move to
full-time natural gas operations at Edwardsport
IGCC is virtually a permanent decision and would
be very difficult to reverse. Required air permitting
changes, the loss of specialized workforce for
the gasification process, coal contract issues,
and operational challenges with restarting the
plant on coal would all make a reversal highly
complex and costly. Until such time that a
change occurs, the Company will continue to
look for opportunities to maximize the value of
Edwardsport IGCC’s flexibility to operate on coal,
natural gas, or a combination of the two.
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Renewables & Storage Contribute Needed
Capacity & Energy this Decade

To meet more immediate needs for incremental
energy and capacity, Duke Energy Indiana plans
to add approximately 500 MW of solar and
400 MW of battery energy storage to the portfolio
by 2030. This includes the 199 MW Speedway
Solar project that is scheduled to be completed
in 2025. The remaining capacity will be procured
through the ongoing evaluation of bids received in
response to the request for proposals in the late
2024 through mid-2025 time frame. In addition
to meeting customers’ near-term needs for
additional energy and capacity, these renewable
and energy storage resources will help improve
the environmental sustainability of the portfolio
and enhance resource diversity.

The 2024 IRP analysis indicates that renewable
energy and energy storage resources will make up
a large part of the Company’s energy mix starting
in the mid-to-late 2030s as the relative economics
of those resources improve. Duke Energy Indiana
will continue to monitor the market and regulatory
changes that influence the economic value of
renewable and storage resources in between IRPs
and in future IRPs. If circumstances warrant, the
Company could accelerate some of the larger solar,
wind and storage additions that are included in
the Preferred Portfolio in the late 2030s to earlier
in the plan.

Continued Investigation of Advanced Nuclear for
Future Around-the-Clock, Carbon-Free Generation

Although nuclear resources were not economically
selected in the 2024 |RP, advanced nuclear
technologies such as small modular reactors
(“SMR") offer the potential to add considerable
value for customers. The potential for significant

2024 Duke Energy Indiana Integrated Resource Plan
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cost declines as SMR technology and supply
chains mature, combined with the possibility
of delivering reliable, around-the-clock, carbon-
free generation in the future, makes it prudent
for Duke Energy Indiana to continue to advance
early studies and maintain advanced nuclear
as a viable option in future resource plans. The
Company plans to continue its work with Purdue
University related to the feasibility of SMR and
advanced nuclear generation, closely monitoring
the evolving technology, the regulatory framework,
stakeholder education, and costs as the initial
SMR demonstration projects are brought online.
It is prudent for the Company to continue these
investigations given the long lead time associated
with nuclear deployment.

Managing Demand with Customer Programs

Duke Energy Indiana recognizes the importance of
customer programs in managing reliability on the
grid. From load flexibility (or demand response)
programs to help manage peaks and intermittency
of the grid, to energy efficiency programs designed
to lower energy consumption to electric vehicle
programs to facilitate and manage the impacts
of transportation electrification, Duke Energy
Indiana is committed to continuing to offer a suite
of programs to customers while progressing a
reliable and resilient energy future.The Company
contributes as appropriate in IURC, MISO, and
Federal Energy Regulatory Commission policy
areasthatimpact customer programs, benchmarks
with other utilities, and stays abreast of vendor
technologies to protect and grow opportunities for
customers to participate.
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Figure 15: Snapshot of Major Short-Term Actions

= 2024-2025: File CPCN for two Cayuga 1x1 CCs, 719 MW each, to be in-service by
Combined beginning of 2030 and 2031.

Cycle = Completed in 2024: Submitted air permits, MISO Generator Replacement Requests
(“GRR") for Cayuga units 1 and 2, and incremental capacity study requests.

3¢ . . . .
% m 2025-2026: File CPCN for Gibson 2x1 CC at 1,438 MW to be in-service by 2032,
submit air permits, submit MISO GRR for Gibson units 3 and 4.

= 2024-2025: Procurements targeting approximately 300 MW of solar to be
in-service by 2030.

= 2025: Speedway Solar (199 MW) to be placed in-service by end of year.

Storage

A
a8

= 2024-2025: Procurements targeting 400 MW of battery storage to be
in-service by 2030.

= 2025: File for new three-year energy efficiency programming.

= 2025-2027: Continue to grow existing programs and introduce new
cost-effective programs.

Demand = Continue to grow existing demand response programs and introduce new

Re\?(?ltt):;:& cost-effective programs, apply lessons learned to Savings on Demand program.
Optimization = Continue deployment of IVVC to additional circuits.

= Monitor changes to MISO and Federal Energy Regulatory Commission (“FERC”)
policies, participate in forums and utility groups.

Natural Gas
Conversion/ = 2025-2026: Complete Gibson 1-4 boiler studies for natural gas co-firing, conversion.

Co-firing = Complete Edwardsport CCS Feed Study by mid-2026.
= 2026-2027: Determination of Edwardsport natural gas conversion or CCS path and timing.

= Continue work with Purdue University, other preliminary discussions and activities related
to advanced nuclear feasibility.

Monitor technology developments.

Rate Design -

SE

2024-2027: Ramp up implementation of Green Source Advantage, other voluntary customer
clean energy programs.

= |f approved, implement new time-of-use rates and electric vehicle programs.

Duke Energy Indiana will pursue these short-term actions and continue to monitor the

energy landscape, checking and adjusting as warranted to ensure it is prepared to serve its
customers with reliable, affordable, and increasingly clean energy now and into the future.
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Highlights

e The Integrated Resource Plan is Duke Energy Indiana’s proposed road map for
transitioning to cleaner energy without compromising reliability of service, energy
affordability or the power demands of a growing region.

e As the energy landscape transitions, Duke Energy Indiana’s long-term integrated resource
planning faces challenges, such as growing customer load, stringent environmental
regulations, the growth of intermittent renewable generation, the introduction of new
technologies, and the retirement of aging traditional baseload resources.

e Key elements of a balanced and orderly transition include replacing aging generation with
new, more flexible baseload options, investing in pipeline and grid infrastructure, adding
renewables and energy storage, and implementing its robust energy efficiency and demand
response portfolio to ensure the delivery of reliable and increasingly clean electricity while
keeping costs as low as possible for customers.

Landscape

In this Chapter, Duke Energy Indiana (or the “Company”) summarizes the various ways the changing
energy landscape has influenced its 2024 Integrated Resource Plan (“IRP”) inputs and results. It addresses
areas such as load growth resulting from exceptionally strong economic development and electrification,
the planned retirement, modernization, and addition of baseload resources needed to ensure reliability of
a transitioning energy grid, ever-changing regional transmission organization rules and procedures, historic
tax credits resulting in the addition of solar, wind, and storage resources, the significant impact of new
environmental rules, technology advancements, and consumer trends. This Chapter then summarizes the
key elements needed for Duke Energy Indiana’s reliable and balanced energy transition and concludes
with a recap of the new issues and improvements incorporated in the IRP.
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Energy Transition in Progress

Duke Energy Indiana enters into this IRP planning process with the U.S. electric industry in the midst
of significant transition. The industry is experiencing a rapidly changing resource mix including the
addition of intermittent renewable resources, the introduction of new technologies, and the retirement
of traditional baseload resources. At the same time, the industry is experiencing unprecedented energy
demand growth and increasing uncertainty from environmental regulations.

Duke Energy Indiana is a member of the Midcontinent Independent System Operation (“MISO”),
established in 2001, an independent entity that oversees the flow of wholesale electricity across the
Midwest and the southern United States. MISO manages the reliable flow of electricity in its regions,
facilitates the buying and selling of electricity through energy and capacity markets, and plans for
regional grid expansion.

A look at MISO members’ generation fleets over time demonstrates the transition away from aging
coal-fired generation to natural gas and renewable resources. MISO has forecasted the potential
generation fleet mix in three potential “futures” representing a range of economic, political, and
technological possibilities. As shown in Figure 1-1 below, the forecasted generation mix in each of
these futures depicts a further transition away from fossil fuel generation and toward variable energy
resources including solar, wind, and storage.
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Figure 1-1: MISO’s Forecasted Generation Mix Transition
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Note: Figure 1-1 depicts MISO’s resource expansion analysis for a cohort of three future planning scenarios, which
represent a range of economic, political, and technological conditions over the MISO’s study period. Expressed in
terawatt hours (“TWh”).

Source: MISO, MISO Future Report — Series 1A, Figure 1: Overview of MISO’s Generation Fleet Mix Transition,
November 1, 2023, available at https://cdn.misoenergy.org/Series1A_Futures_Report630735.pdf.

Much of the transition since the 2000 timeframe has revolved around the retirement of aging coal
plants driven by the increase in environmental regulations, as well as the improving economics of
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alternative generation sources like natural gas and renewables. MISO forecasts the coal retirement
trend to continue in all future scenarios, as depicted in Figure 1-2 below.

Figure 1-2: MISO’s Forecasted Cumulative Generation Retirements
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Note: Expressed in gigawatts (“GW”).
Source: MISO, Future Report — Series 1A, Figure 12: Total Retirements per Future (Cumulative by Year), Equal to
Age-Based + Base, November 1, 2023, available at https://cdn.misoenergy.org/Series1A_Futures_Report630735.pdf.

As MISO forecasts the transition away from fossil fuels and toward renewables to continue, it has also
noted that, during the transition, the MISO region will need to rely upon generation with attributes
needed to support system adequacy, flexibility and system stability of the grid, as part of its reliability
imperative. As utilities and states decarbonize their resource fleets, MISO explains:

A key risk is that many existing ‘dispatchable’ resources that can be turned on and off and
adjusted as needed are being replaced with weather-dependent resources such as wind
and solar that have materially different characteristics and capabilities. While wind and
solar produce needed clean energy, they lack certain key reliability attributes that are
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needed to keep the grid reliable every hour of the year... Until new technologies become
viable, we will continue to need dispatchable resources for reliability purposes.’

Duke Energy Indiana Generation Transition

Within the broader context of the MISO region, Duke Energy Indiana has been steadily transitioning
its generation mix. Once reliant on coal-fired generation for about 70% of its energy needs, as seen in
Figure 1-3 below, Duke Energy Indiana has diversified its portfolio over time. This IRP marks a
continuation of a measured transition to cleaner energy sources, while keeping power supply reliability
and customer affordability at the forefront of resource planning. This orderly transition first impacted
older and smaller coal-fired generating plants that faced rising environmental compliance and
maintenance expenditures. Since the early 2000s, Duke Energy Indiana has repowered its Noblesville
Station with natural gas, retired its old Edwardsport Station, as well as the Wabash River and
Gallagher coal plants, and replaced them with the dual-fuel Edwardsport integrated gasification
combined cycle (“IGCC”) plant, natural gas combined cycle plants, and wind and solar resources.

Figure 1-3: Duke Energy Indiana Generation Profile Over Time
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u1% W1.0% m 0.7% W 1.3% W 0.2% W11% W 14% m0.7% W 0.2% W 0.1%

Capacity Mix
by Resource
(MW)

Energy Mix
by Resource
(MWh)

oo weo Ices [ occc o [ satery [ solar [ wind

Note: Energy mix is shown as percent of total megawatt-hours (“MWh”) generation from Duke Energy Indiana
portfolio resources. Capacity mix is shown as percent of total installed capacity. IGCC is reflected as coal in the
energy mix. 2044 mix is based on the 2024 IRP Preferred Portfolio.

"MISO, MISO'’s Response to the Reliability Imperative, February 2024, available at
https://cdn.misoenergy.org/2024+Reliability+Imperative+report+Feb.+21+Final504018.pdf.
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Duke Energy Indiana’s transition from reliance upon emissions-intensive generating resources is
reasonable, prudent, and consistent with risk mitigation practices throughout the broader electric
power industry. However, this is a transition that must be managed carefully. The energy landscape
is rapidly changing with the convergence of robust economic development and anticipated load
growth, tightening capacity accreditation policies, and stricter environmental requirements. During this
transition, the Company must heed MISO’s reliability imperative and ensure the replacement and
addition of reliable, dispatchable generation as part of a balanced portfolio. The Company is mindful
of the need for a reliable grid at every hour of every day and all seasons of the year, including during
extreme weather events. As a result, this IRP has a strong emphasis on the need for development
and investment in the near and intermediate terms, as well as retaining flexibility to meet evolving
conditions in the long term.

Challenges Impacting Planning

Duke Energy Indiana must plan a portfolio of resources designed to provide reliable, affordable and
increasingly clean generation to meet the needs of its growing customer base. Helpfully, the state of
Indiana has recently undertaken a multiyear energy policy process to provide guidance to utilities as
they make this transition. The result is two reports from the General Assembly’s 21st Century Energy
Policy Development Task Force and subsequent legislation establishing five pillars of Indiana energy
policy: Reliability, Resiliency, Stability, Environmental Sustainability and Affordability (the “Five
Pillars”). A balance of all Five Pillars is required as the Company plans its 20-year IRP and its eventual
requests to implement its Short-Term Action Plan through certificates of public convenience and
necessity and other resource approval filings at the Indiana Utility Regulatory Commission. In addition
to focusing on the Five Pillars, the IRP process requires an examination of risk and uncertainty as
shown in Figure 1-4 below. Duke Energy Indiana has designed its decision-making criteria with these
six factors in mind, analyzing portfolio options for their impact on customer rates, diversity of supply,
emissions reductions, availability at times of peak need, and other key planning objectives.
Additionally, with the focus on reliability needed during the critical time of energy transition, Duke
Energy Indiana has conducted an enhanced reliability evaluation to measure the relative ability of
portfolios to provide sufficient energy to the grid and be available during a range of weather and
generation outage conditions.
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Figure 1-4: Balancing the Five Pillars with Consideration of Risk and Uncertainty
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Balancing of the Five Plllars while minimizing risk and prioritizing flexibility and optionality in the face of uncertainty.

The energy landscape is changing in significant ways and several changes directly influence long-
term planning inputs and results as summarized in Table 1-1 below. In the next 20 years, forecasted
load has increased materially due to robust economic development levels not seen in previous
planning cycles and a continuing trend of electric vehicle adoption. The MISO planning reserve margin
to provide physical power supply adequacy and reliability has increased and accredited capacity value
has decreased, accounting for extreme weather needs and less reliance on neighboring systems.
More broadly, an active environmental policy and regulatory landscape results in more stringent
environmental regulations, driving the need to plan for an increasingly clean set of resources.
Furthermore, economic and financial inputs are impacting resource costs in the IRP. The Inflation
Reduction Act of 2022 (“IRA”) provides for extended clean energy production and investment tax
credits that directly benefit customers along with $67 billion in additional federal clean energy grants,?
and the Infrastructure Investment and Jobs Act (“llJA”) provides for $65 billion in transmission and grid
investment and over $7 billion in electric vehicle charging investment.® At the same time, upward
pressure is impacting resource costs as inflation and macroeconomic uncertainty have increased and
supply chain challenges have impacted all resources. Finally, the timing and magnitude of technology
advancements and customer trends also drive planning assumptions.

2 The White House, Building a Clean Energy Economy: A Guidebook to the Inflation Reduction Act’s Investments in
Clean Energy and Climate Action, Version 2, January 2023, available at
https://www.whitehouse.gov/cleanenergy/inflation-reduction-act-guidebook/.

3 The White House, Fact Sheet: The Bipartisan Infrastructure Deal, November 2, 2021, https://www.whitehouse.gov/
briefing-room/statements-releases/2021/11/23/fact-sheet-the-bipartisan-infrastructurelaw-will-revitalize-main-street/.
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Table 1-1: Changing Energy Landscape and Related Plan Implications

Change

Iz

Load Growth

R

Reliability Amid
Fleet Transition

&

Policy and
Regulatory
Landscape

Advanced
Technology
Availability

Drivers

Robust economic
development and electric
vehicle load growth

Need for 24/7 resources to
replace retiring
dispatchable generation

Increasing renewables due
to IRA incentives

Extreme weather events

The Environmental
Protection Agency (“EPA”)
Clean Air Act (“CAA”)
Section 111 May 2024 Final
Rule (“EPA CAA Section
111 Rule”) regulating
greenhouse gas emissions
and other EPA regulations
challenging coal plants

MISO reliability imperative,
seasonal construct,
accreditation changes

Clean energy technology
not advanced on timeline to
reliably replace aging coal
generation

2024 Duke Energy Indiana Integrated Resource Plan

Plan Implications

More resources needed to serve growth

Increased emphasis on load growth
sensitivities in modeling

More resources needed to maintain
demand and energy needs 24/7

Need for natural gas during transition
Diversity of resources preferred
IRA incentives modeled

Enhanced reliability modeling

Balance of Five Pillars
Increased complexity in modeling

Pursue least regret options in light of
uncertainty

Investments in battery storage

Study of carbon capture and
sequestration (“CCS”)

Preliminary studies and monitoring of
advanced nuclear

Study and monitoring of hydrogen
advancements

Monitor risks and signposts and check
and adjust in short-term action plan
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Considerations
Impacting
Affordability of
Replacement
Generation

290

Customer
Trends

Chapter 1 | Planning for the Future Energy Landscape

IRA/IIJA incentives

Inflation, financing, and
supply chain constraints

Longer infrastructure siting
and permitting timelines for
new generation/pipelines

MISO queue and
transmission infrastructure
challenges

Fuel availability and
assurance challenges

Customer desire for
cleaner energy options

Increased behind-the-
meter generation and
energy efficiency and

Upward cost pressure caused by supply
chain constraints and accelerated
transition due to federal environmental
rules

Including incentives and real-world
constraints on generation timing in
analytics

Moderate transition within confines of
environmental rules to minimize impact on
affordability

Repurposing existing generation sites for
new more flexible and reliable generation

Inclusion of behind-the-meter generation,
energy efficient and demand response in
plan

Monitor real-world impact of voluntary
customer programs

demand response

Load Growth

After years of slow load growth, recent trends in data centers for artificial intelligence, batteries for
electric vehicles, and onshoring of manufacturing under the Creating Helpful Incentives to Produce
Semiconductors (“CHIPS”) and Science Act have begun to impact load forecasts. For Duke Energy
Indiana, approximately 300 MW of large economic development projects have been included in the
base load forecast by 2030. The size, scale, and speed of economic development of larger projects
have dramatically increased over the past several years. As load increases over time, total annual
energy consumption is projected to outpace peak demand growth over the planning period. This
increase in load factor is driven by a growing industrial sector, which requires firm, dispatchable
resources to provide dependable, around-the-clock energy supply. New residential customers are also
coming onto the system through continued population growth. Finally, by 2044, the impacts of
forecasted growth of electric vehicle adoption add another increase in projected load, as
commercialization and economic development of transportation electrification advances with federal
and state policy and incentive support. As a result, in the load forecast, total retail sales are expected
to increase at an annual compound growth rate of 1.2% through the 20-year planning period.

This IRP reflects increased load growth and includes sensitivity analyses that push the boundaries of
traditional load growth estimates. Details on load forecasts and related analysis and assumptions can
be found in Appendix D (Load Forecast).
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Reliability Amid Fleet Transition

Duke Energy Indiana maintains a reserve margin as required by MISO to ensure reliability during
unexpected conditions related to extreme weather (especially during extreme hot or cold days),
variance around economic load growth projections, and generation unplanned outages. As the
region’s energy needs grow due to economic development, population increase, and the adoption of
electric vehicles, resource adequacy to ensure reliability at all times and in all seasons must keep
pace.

Extreme weather events and the transition to increased intermittent generation have heightened focus
on resource adequacy and reliability across the MISO region. As the resource mix and those of
neighboring operating areas transition from conventional dispatchable baseload generation, like coal,
to variable-energy renewables and energy-limited storage, all operating entities will be closely
evaluating and adjusting long-term planning needs to provide adequate energy and capacity.
Maintaining reliability is critical to the success of the energy future, and that is why MISO has put an
increased emphasis on its reliability attributes needed during the transition, many of which can be met
by the addition of flexible new natural gas generation. At the same time, the state of Indiana has placed
increased importance on resource adequacy through enactment of the Five Pillars of energy policy,
requiring utilities to balance reliability, resiliency, stability, affordability and environmental sustainability
in their resource planning, and ensuring that utilities do not rely too heavily on the MISO capacity
market to meet their customers’ needs.

For this IRP, Duke Energy Indiana modeled updated MISO accreditation rules, including reserve
margin changes. Additionally, Duke Energy Indiana performed an enhanced reliability evaluation to
examine the various portfolios’ ability to serve the energy needs even during extreme weather events.
See Appendix E (Reliability & Resource Adequacy) for more details on this analysis.

Policy and Regulatory Landscape

In recent years, there have been major changes in the energy policy and regulatory landscape that
are impacting integrated resource planning. Many of these changes are driven by environmental policy
at the federal level. There have been new environmental rules related to coal combustion residual
handling, closure and monitoring, mercury, NOx, particulates and SOz emissions, cooling water intake
and discharge, and notably greenhouse gas limitations. The rules often are the source of increased
uncertainty in the planning space. Draft rules can change before they are finalized and final rules are
almost always challenged in the courts, sometimes leading to modifications or even complete reversal.
Political party changes can also impact the ultimate effectiveness of environmental rules. Yet, the
estimated costs and operational impacts associated with these rules must be reflected in the IRP
modeling, along with scenario and sensitivity analysis which attempts to account for the uncertainty.
Recent trends in environmental rules, along with the aging infrastructure, are leading utilities to
consider retirement of coal generation in particular due to increased costs of compliance and limited
flexibility with compliance options.
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At the same time, policies are incentivizing investments in technology development (both at large
scales and in distribution and consumer energy integration), economic development, renewables,
transportation electrification and energy efficiency.

For instance, recent passage of the IlJA and IRA provide historic levels of investment and tax
incentives for the grid, nuclear generation, renewables, energy storage, hydrogen, CCS, energy
efficiency, and vehicle electrification. Federal and state actions continue to show interest in advancing
transportation electrification, driving investments and economic development in industrial sector
growth for electric vehicles and components, such as battery manufacturing and vehicle assembly.
The IRA is providing significant investment incentives for CCS and clean hydrogen production, and
the IIJA allocated billions for the Department of Energy (‘DOE”) to develop regional hydrogen hubs.
This active policy and regulatory landscape require the Company to balance planning objectives and
the scope and timing of planning inputs and assumptions as further described in Chapter 2
(Methodology) and Chapter 3 (Key Assumptions).

Addressing environmental justice and community impacts related to anticipated plant retirements and
the siting of new resources is increasingly being integrated into policy and regulations, as seen in
components of the IRA and IIJA. These activities occur as part of execution activities and project-
related work, and the Company has developed environmental justice principles and protocols to guide
siting activities in facilitating meaningful local engagement for infrastructure projects.

Next, given the trend toward more intermittent generation on the grid and retirement of traditional
baseload generation, MISO and the other regional transmission organizations have implemented
recent changes to ensure reliability and resource adequacy during the transition. Recent changes to
the accreditation of traditional resources through MISO’s Seasonal Accredited Capacity (“SAC”)
construct have resulted in lower accreditation for existing generation. Future proposals by MISO,
including the Direct Loss of Load (“DLOL”) methodology, further limit the accreditation of renewable
resources. Changes such as the reliability-based demand curve, intended to provide a stronger
incentive for the construction of new generation, will likely result in upward pressure of costs of
capacity from the MISO planning reserve auction. These policy changes create additional challenges
for utilities in meeting current and increasing future load requirements.

In Indiana, recent policy changes make clear the desire for utilities to balance several factors:
reliability, resiliency, stability, affordability and environmental sustainability — the Five Pillars. In an
integrated system, sometimes all these policy and technology changes align on both objective and
timing, and other times run counter to one another, resulting in trade-offs in cost, risk, timing, reliability,
and execution the Company must weigh and balance in its long-term resource planning.

Although there is a policy focus on providing incentives for advanced cleaner technologies and
regulatory incentives to transition away from fossil fuels and to cleaner energy resources, the
availability of the advanced technologies at scale has not materialized as fast as once predicted. This
leaves utilities today with limited choices to serve increasing load, such as a combination of new
natural gas resources, renewables, and storage in the near and mid-terms, and the need to focus on
advanced technologies such as long-duration storage, CCS, hydrogen and advanced nuclear
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technologies in the long-term. In the face of change and uncertainty, the Company strives to select
choices that have the fewest regrets no matter the ultimate outcome, focusing on diversity, flexibility,
and an “all of the above” approach to resource planning.

Advanced Technology Availability

A key element to a reliable energy transition is a complementary set of technologies that provide
customers with risk and cost hedges across the portfolio. A balanced energy transition relies upon a
diverse power supply that can meet growth and future needs of the system as aging assets are retired.
Duke Energy Indiana is involved and closely monitoring various technology advancements, some of
which are integrated into planning assumptions and others not yet as detailed in Appendix F (Supply-
Side Resources). There are varying perspectives around technology viability, timing of availability,
cost and risk across a myriad of technologies, such as advanced nuclear, long-duration energy
storage, hydrogen fuel, and CCS. Technology advancements are critical as coal retires and diverse,
increasingly clean, and operationally compatible technologies are needed to maintain or improve
system reliability. That is why the Company closely follows and participates in technology monitoring
and study. For example, the Company was recently awarded a CCS front-end engineering design
study at the Edwardsport IGCC plant by the DOE Office of Clean Energy Demonstrations. For the IRP,
the Company must make assumptions based on the best available information and through industry
and stakeholder networks monitor those assumptions during execution — and adjust in future planning
cycles with more and better information. Additional information on resource planning assumptions is
in Chapter 2 and in Appendix C (Quantitative Analysis).

Considerations Impacting Affordability for Replacement Generation

As discussed above, recent policies have provided incentives for generation investments in renewable
energy, nuclear, CCS, hydrogen and energy storage. These policies are included in the IRP modeling,
providing cost reductions. However, at the same time, the macroeconomic environment is continuing
to experience inflation and a period of general uncertainty, increasing financing costs and labor and
material costs through supply chains supporting all resources — including into primary materials such
as rare earths, copper, and steel production. As a result, the Company has seen increasing costs
across all technology types since its last IRP submittal, as detailed in Appendix F. Moreover, lead
times to implement infrastructure are extending to account for longer lead times for certain parts and
equipment, generator interconnection, and siting and permitting activities, increasingly recognized by
state and federal government leaders as a challenge to advancing the energy transition. These issues
are borne out in the request for proposal results and the Company’s own internal generation planning,
where MISO interconnection queue delays, equipment vendor lead times and expected natural gas
pipeline construction lead times have lengthened the time to bring new generation resources online
and limited the number of new resources a utility can reasonably expect to develop and construct in
any given year.

For new generation siting, the Company is prioritizing customer affordability through repurposing
existing generation sites. These locations provide for favorable access to water, streamlined
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transmission interconnection, and a capable workforce which allow Duke Energy Indiana to continue
to invest in these local communities.

Consideration of affordability calls for a moderate and intentional transition to mitigate the impact on
customers. The pace of moderation will, however, be heavily influenced by the environmental policy
realities discussed above. Inflationary pressures, siting and permitting lead times, in combination with
supply chain and labor constraints, put emphasis on proactively monitoring risks and signposts and
ensuring a continued “check and adjust” feedback loop across resource planning and execution.

Customer Trends

Customers have an increasing awareness and desire for energy stewardship. The Company considers
the source and impact of energy choices on the environment and communities, in addition to ensuring
an affordable and reliable energy supply. Customers increasingly want options to participate in the
energy transition through access to renewables and the ability to influence and optimize system needs
through energy efficiency, demand-side tools, and customer program participation. Indeed, the
Company has seen a clear trend of economic development interests and existing large industrial and
commercial customers demanding renewables and emissions reductions to meet their own clean
energy goals.

Related to siting and execution of infrastructure projects, stakeholders, customers, and communities
are engaging in environmental justice and impacted community activities. They are expressing
increasing interest in not just personal energy stewardship on the consumption side, but broader
community-based energy stewardship related to local environmental, economic, and social impacts of
the energy transition.

There is a wide range of perspectives on the potential outcomes, system impacts, adoption rates, and
cost impacts of consumer electrification patterns, energy efficiency, demand-side tools, and customer
programs. Similar to technology advancements, the IRP must make assumptions on relative impact
to load that these demand-side changes and customer-based programs may have based on the best
available information and through industry and stakeholder networks. The Company continues to
advance its commitment to providing customers with clean energy options and demand-side tools to
influence load and “shrink the challenge” of the energy transition as described in Appendix H (Demand-
Side Resources & Customer Programs). The Company will monitor the quantifiable results of these
trends, programs, and adoptions rates and make necessary adjustments in future planning cycles.
Additional information on resource planning assumptions is provided in Chapter 3, and the
appendices.

Key Elements of a Balanced & Orderly Energy Transition
Several key elements to ensuring the energy transition advances in a balanced, prudent, and

reasonable manner in the face of a dynamic planning environment are described in Table 1-2 below.
In an integrated system, an “all of the above approach” and balanced portfolio approach are necessary
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as solutions work in concert to meet the planning objectives and provide important risk hedging
through diversity of supply.

Table 1-2: Key Elements of a Balanced and Orderly Energy Future

Element Benefit

During transition, ensuring the replacement of retiring
older units with new units coming online (and where
appropriate adding additional capacity) and modernizing
the fleet will ensure the ability to provide reliability in all
hours.

Generation retirements
o0 only after timely

_’l‘_ commissioning of equally
reliable resources

To ensure reliability, dispatchable resources are needed
Dispatchable resources in the near, intermediate, and long terms. Near and
throughout planning period intermediate timeframes will require efficient and flexible

natural gas generation to replace aging coal facilities,

while emerging, dispatchable technologies mature. In the
Dispatchable resources long term, advanced nuclear may provide the best
throughout planning period = promise for carbon-free, reliable generation, along with
(Cont.) renewables and energy storage.

Plans to modernize the grid and MISO’s long range
Strategic grid planning and = transmission planning process are critical to ensure that
investment transmission investment will not be a barrier to needed

generation investment and the clean energy transition.

Diverse set of resources to =~ Given uncertainty of political, regulatory, and technology
f ensure reliability in environments, diversity of resources and optionality are
uncertain future keys to success.

Assurance of fuel availability for fossil resources during
the transition is a key element to a reliable portfolio. This

Fuel assurance includes natural gas pipeline build-out, firm
transportation and dual fuel options, and on-site coal
availability from a diverse set of suppliers.

The Company will continue competitive requests for
proposal (“RFP”) and other processes to ensure short-
term actions are cost-effective for customers.

Competitive procurement
process

m

Constructive regulatory mechanisms such as
construction work in progress and timely cost recovery,
Q Constructive regulatory expedited regulatory proceedings and processes,

mechanisms for reasonable assurance of cost recovery for prudently

investment incurred planning costs, and reasonable return and
recovery of stranded costs are critical to a successful
transition.
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Advancement of energy Continued commitment to energy efficiency, demand
efficiency, demand response and customer programs, and using grid edge
response, and customer technologies will help ensure customer acceptance of
programs transition and lower overall costs.

2024 Integrated Resource Plan Improvements

The IRP process continues to evolve, and this IRP cycle is no exception. In fact, between the 2021
and 2024 IRP, significant policy changes required updating IRP analysis multiple times and there are
a number of new issues included in the 2024 IRP. Duke Energy Indiana strives for continuous
improvement in its planning processes and has thoughtfully considered and incorporated stakeholder
feedback throughout the 2024 IRP process.

Table 1-3 below lists new 2024 IRP issues and improvements and indicates where they are addressed
in the IRP document.

Table 1-3: 2024 IRP New Issues and Improvements

N =
b 2024 New Issues/ Improvements @ Location in IRP Document

e Incorporation of Indiana’s Five Pillars of energy
policy — Reliability, Resiliency, Stability, Chapter 2 (Methodology)
Environmental Sustainability and Affordability

Chapter 2 (Methodology);

e Enhanced Reliability Evaluation (Resource Chapter 4 (Candidate Resource
adequacy of portfolios) Portfolios);
e Stochastic analysis to measure robustness of Appendix C (Quantitative Analysis);
portfolios Appendix E (Reliability & Resource
Adequacy);
e EPA CAA Section 111 Rule, EPA Greenhouse Chapter 2 (Methodology);
Gas Rule impacts Chapter 3 (Key Assumptions)

¢ |RA assumptions regarding clean energy tax

incentives Chapter 2 (Methodology);

Chapter 3 (Key Assumptions);

¢ Significant economic development activity, Appendix D (Load Forecast)

including additional high load sensitivities

e MISO seasonal construct leading to periods of
winter planning versus historically summer
planning

Chapter 2 (Methodology);
Chapter 3 (Key Assumptions)
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Adjusted unforced capacity to reflect recent MISO
capacity accreditation changes, including SAC and
proposed DLOL methodologies

Updated Demand-Side Management Market
Potential Study

Additional detail on energy efficiency and demand
response resources

More rigorous approach to alternate load forecast
sensitivities and additional detail on load
forecasting methodology

Advanced analytical framework, using generation
strategies to inform EPA CAA Section 111 Rule
compliance pathways and worldviews to evaluate
portfolios in a diverse range of futures

Enhanced stakeholder engagement process,
incorporated new practices, and enriched meeting
content, prioritizing broad, transparent, and
inclusive stakeholder participation

Improved Technical Stakeholder communication
through regular meetings and data provision
throughout IRP cycle

Simultaneous RFP process to inform key IRP
assumptions

Earlier discussion and determination of scorecard
decision criteria to include the Five Pillars of
energy policy.

Study of CCS Edwardsport IGCC Plant as potential
compliance option under EPA CAA Section 111
Rule

Increased use of publicly available data and
blended proprietary cost curves to allow for more
detailed content to be shared publicly in
stakeholder meetings and within the document

Improved processes for developing resource
technology costs

2024 Duke Energy Indiana Integrated Resource Plan

Chapter 2 (Methodology);

Chapter 3 (Key Assumptions);
Appendix E (Reliability & Resource
Adequacy)

Appendix H (Demand-Side Resources &

Customer Programs);
Appendix C (Quantitative Analysis)

Appendix D (Load Forecast)

Chapter 2 (Methodology)

Chapter 2 (Methodology);
Appendix A (Stakeholder Engagement)

Appendix G (Competitive Procurement
Process)

Chapter 2 (Methodology);
Appendix A (Stakeholder Engagement)

Chapter 2 (Methodology);
Chapter 3 (Key Assumptions)

Chapter 2 (Methodology);
Chapter 3 (Key Assumptions);
Appendix F (Supply-Side Resources)

36



Chapter 2: Methodology

Highlights

¢ An Integrated Resource Plan acts as a strategic compass, shaped by evolving policies that
significantly impact long-term planning. As uncertainty increases further into the future,
Duke Energy Indiana is committed to maintaining a robust, continuous planning process.

e The balanced, stakeholder-informed scorecard evaluates the extent to which diverse
resource plans satisfy the Company’s planning objectives, which include the “Five Pillars”
of Indiana energy policy while also accounting for risk and uncertainty.

e The Company’s analytical framework enables thorough evaluation of the risks,
uncertainties, and potential trade-offs among resource decisions. The process ensures
Duke Energy Indiana can navigate the changing energy landscape with flexibility while
taking prudent steps in the near term to benefit customers throughout the planning horizon.

e The methodology employed in the 2024 Integrated Resource Plan process reflects Duke
Energy Indiana’s ongoing dedication to refining and improving its planning methods and
accounting for dynamic economic, regulatory, and technological changes.

Resource planning in a changing energy landscape is a complex endeavor that must balance dynamic
planning objectives while addressing inherent uncertainties and risks. For Duke Energy Indiana (the
“Company”), this involves a robust, yearlong process of engaging with stakeholders, modeling and
evaluating a range of strategies and scenarios to develop a resource plan that ensures reliable,
affordable, and increasingly clean energy for customers.

The Company’s methodology for the 2024 Integrated Resource Plan (“IRP”) incorporates stakeholder
feedback and introduces new planning elements and approaches in response to an evolving
landscape, where unprecedented growth in energy demand and increasing uncertainty from
environmental regulations present new challenges across the planning horizon.
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This Chapter outlines Duke Energy Indiana’s resource planning objectives, the analytical framework
utilized to develop the IRP, and the primary steps involved in the modeling process. This Chapter also
describes the scorecard metrics used to assess resource plans and inform selection of the preferred
resource plan (“Preferred Portfolio”). Portfolio modeling results, the final scorecard evaluation, and
additional technical information are provided in subsequent chapters, as well as in other appendices
referenced herein.

Introduction to the Resource Planning Process

Duke Energy Indiana’s 2024 IRP was developed according to the detailed planning process outlined
in Figure 2-1 below. At its core, the IRP process is structured to develop and analyze a diverse set of
portfolios and resource options over the 20-year planning horizon from which to select a preferred
long-term resource mix. The Preferred Portfolio must meet customers’ energy adequacy and reliability
needs with an increasingly clean resource mix, while maintaining affordability for customers and
prudently managing risk and uncertainty.

Figure 2-1: 2024 Integrated Resource Planning Process

5 ® O

Establish Planning Build the Scenarios & Gather Inputs & Portfolio Modeling Test Portfolio Evaluate Portfolios &
gbjectiveds ISI( y gffi?e Generation Develop Assumptions « Capacity Expansion Performance Select Preferred Plan
corscard Metrcs ralcges * Power Price Modeling * Sensitivity Analysis o Scorecard
Development o ’I:/lro((jiulgtlon Cost « Enhanced Reliability Evaluation
odeting Evaluation & Risk
Analysis

Stakeholder Feedback

The necessary first step in the planning approach is to establish the Company’s resource planning
objectives and the measurements with which to evaluate future resource portfolios with respect to the
planning objectives. The planning objectives serve as guiding principles and a foundation from which
a balanced long-term resource mix is built. Next, the Company determines which key planning
questions and uncertainties will impact the future. The analytical framework, including scenarios and
generation strategies, is structured around those key questions. The Company builds scenarios, or
“worldviews,” addressing market and regulatory uncertainties. Then, the Company establishes
generation strategies defining potential pathways for Duke Energy Indiana resource decisions
considering key impactful environmental policies and constraints. Critical inputs are gathered, and key
assumptions are developed for the Company to begin the process of modeling portfolios and testing
portfolios’ performance under varying conditions. Finally, performance of the candidate portfolios is
summarized on a scorecard that includes a set of measures developed in concert with stakeholders
to gauge portfolios’ ability to balance the planning objectives. Based on this evaluation and the
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supporting information provided by the full scope of resource planning analytics, the Company
identifies the Preferred Portfolio. Engagement with stakeholders is a critical component of the overall
IRP process and is described in more detail below, as well as in Appendix A (Stakeholder
Engagement).

Stakeholder Engagement

Stakeholder engagement is a foundational element of the Duke Energy Indiana Integrated Resource
Plan process. The Company considers the needs and concerns of a diverse audience, including
customers, regulators, environmental organizations, social advocates, community agencies, elected
officials, employees and many others.

The 2024 engagement process consisted of five technical and five public meetings over the course of
nine months, covering a wide range of technical matters as shown in Figure 2-2 below. The IRP was
informed not only by these sessions, but also by other subject matter-specific engagement efforts
across Duke Energy Indiana.

Figure 2-2: Stakeholder Engagement Timeline and Key Topics

2024 Meetings
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* Process & Timeline * Supply-Side Resources  CAA 111 Compliance * Updated Portfolio Results « Final Portfolio Results

* 20211RP & 2023 Modeling * Demand-Side Resources * Power Prices + Scenario Modeling Results * Reliability Evaluation

) iojﬁ' ﬁn:;p?em;n'\zso * Fuels &Load Forecast * IMTklelioP:r:elrmT?l Stulf:;/ * Initial Scorecard Results * Stochastic Modeling

* Federal Policies 5 itati i * Initial Portfolio Resu

e S DL e 2024 Al Source RFP « Potolo ensitvies
nalytical Framewor * Scenarios & Strategies ) )

* Planning Objectives « Reliabilty & MISO Modelng * Short-Term Actions * Final Scorecard

» Scorecard Metrics  Energy Market Interaction = Preferred Portfolio

« Scorecard Metrics

As the focus of IRP stakeholder engagement is to obtain feedback on the Company’s modeling
assumptions and inputs, meetings were structured to ensure meaningful discussion of a significant
number of complex technical topics. To enhance the focus on these more technical aspects of the
Integrated Resource Plan development process, stakeholders from varying backgrounds participated
in topical meetings as technical representatives to ensure deeper and more informative discussion.
Throughout the IRP process, stakeholders were also invited to meet outside of the formal sessions,
and as a result, the Company met with several stakeholders on an individual basis to discuss specific
areas of interest.

The robust stakeholder engagement process for the 2024 IRP is detailed in Appendix A. Improvements
to the process are also discussed later in this Chapter.
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Resource Planning Objectives

In today’s evolving energy landscape described in Chapter 1 (Planning for the Future Energy
Landscape), Duke Energy Indiana establishes planning objectives to serve as guiding principles of
long-term resource planning and considers the interdependencies and risks of resource decisions as
part of a measured energy transition.

The Preferred Portfolio must comply with applicable planning, environmental, and other laws and
regulations that govern resource planning inputs and outputs, while ensuring reliable electricity service
for customers. The Company’s planning objectives must also balance risks and timing of a measured
energy transition. This is done by ensuring resource diversity and flexibility to mitigate fuel and
technology risks, applying least-cost planning principles and considering affordability for customers,
and accounting for risk and uncertainty in the face of changing conditions, such as evolving policies
and technology advancements.

Duke Energy Indiana’s resource planning objectives are based on the “Five Pillars of Electric Utility
Service” (commonly referenced as the “Five Pillars”) introduced by Indiana’s 21st Century Energy
Policy Development Task Force — Reliability, Affordability, Resiliency, Stability, and Environmental
Sustainability.” These pillars were further codified in Indiana Code 8-1-2-0.6, which affirmed “the
continuing policy of the State that decisions concerning Indiana’s electric generation resource mix,
energy infrastructure, and electric service ratemaking constructs must consider [the Five Pillars]”.?
Figure 2-3 below summarizes the Five Pillars as defined in Indiana Code 8-1-2-0.6.

Figure 2-3: The Five Pillars of Indiana Energy Policy

Environmental »

Reliability

©

Adequacy of electric Ability of system to: Ability of an electric (A) Impact of Retail electric utility
service: (A) adapt to changing system to maintain a environmental service that is

(A) the ability to supply conditions state of equilibrium and regulations on the cost affordable and
customer demand at all (B) withstand and deliver stable source of of service competitive across
times rapid|y recover from eleCtriCity ata (B) Consumer demand customer classes
(B) the system disruptions or frgqlllency'and voltage for environmentally

operating reliability and off-nominal events within defined sustainable sources of

ability to withstand parameters electricity

sudden disturbances

"Indiana General Assembly, 218t Century Energy Policy Development Task Force Final Report, October 19, 2022.
2 Indiana Code 8-1-2-0.6 (2023).
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In addition to the Five Pillars, the Company’s planning objectives include the consideration of risk and
uncertainty as shown in Figure 2-4 below. Each of the Company’s resource planning objectives is
described in more detail below.

Figure 2-4: Duke Energy Indiana’s Resource Planning Objectives
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Sustainability eney
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System reliability and adequacy of resources to serve customer demand are primary obligations of the
Company, along with meeting specific North American Reliability Corporation (“NERC”) reliability
requirements in system planning and operations. Customers expect Duke Energy Indiana to meet
their energy needs reliably at all times of day and during all seasons of the year. The Company must
plan for the aggregate needs of the system now and into the future for both normal and extreme
weather conditions. Across the country, electric system reliability is increasingly challenged by
summer heat waves, winter storms, and other extreme weather events. The increasing frequency and
intensity of extreme weather events reinforces the central importance of system reliability to customers
and businesses.

While the Midcontinent Independent System Operator (“MISQO”) is charged with maintaining the
reliability of its regions, Duke Energy Indiana must ensure that it plans for a future resource portfolio
that cost-effectively supplies the capacity and energy needed to meet its obligation to its customers.
In recent years, MISO has shown a general need for additional generating capacity in the Indiana zone
and potential related reliability concerns in future years. MISO has begun to implement and plan future
changes to the way in which it models, values, and procures resources to ensure reliability and
continues to study the impacts of an increasing penetration of intermittent generation in the market.
The Company expects MISQO’s capacity accreditation construct to undergo significant further change
in the coming years. Duke Energy Indiana closely monitors potential policy changes from MISO that
could impact the capacity needs and resource requirements to maintain system reliability.

Given increasing uncertainty, a primary objective of long-term resource planning must be to maintain
adequate reserves to serve customers through peak demand periods and meet capacity needs
essential for economic development and growth in Indiana. In addition, there must be adequate system
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flexibility to serve customer demand that varies by year, season, day, and minute. Chapter 3 (Key
Assumptions) defines the long-term planning reserve margin needed to meet resource adequacy at
seasonal demand peaks and the accreditation constructs used to determine how much capacity a
given resource can be relied upon for meeting the planning reserve margin requirement. Appendix E
(Reliability & Resource Adequacy) describes the enhanced reliability modeling used to further test
system needs by taking into consideration a given portfolio’s ability to meet varying seasonal demand
patterns. Appendix E also provides further context and considerations on maintaining reliability during
the energy transition, as the resource mix changes for both Duke Energy Indiana and the broader
MISO market.

Customer Affordability

Like reliability, cost-competitive rates and customer affordability are important for the vitality and
continued growth of Indiana’s economy. Maintaining customer affordability is critical to a sustainable
transition of the electric power system. Affordability ensures that all customer segments can access
reliable and efficient energy services without undue financial strain. This balance is vital for fostering
public support for infrastructure required in the near term of the Preferred Portfolio. By prioritizing
affordability, IRPs incorporate cost-effective resource options and innovative technologies, which
contribute to long-term economic stability and the equitable distribution of energy benefits. Further,
the IRP must balance key trade-offs among the needs for reliability and environmental sustainability
with the fundamental importance of competitive and affordable rates across all customer classes.

Environmental Sustainability

Duke Energy Indiana must plan to balance risks associated with load growth while planning for an
increasingly clean resource mix. Retiring, converting, and replacing (including repurposing sites where
feasible) over 3,800 megawatts (“MW”) of aging coal generation at an appropriate pace mitigates
reliability and cost risks while significantly contributing to emissions reductions. Duke Energy has held
a corporate commitment to clean energy for well over a decade, aligning with, and in response to, the
clean energy goals of many of the customers currently served by Duke Energy Indiana, as well as the
clean energy goals of industries and businesses looking to expand into the state.

Historical and evolving regulatory requirements and policy drivers, including the Environmental
Protection Agency’s Clean Air Act Section 111 May 2024 Final Rule (“EPA CAA Section 111 Rule”),
underscore the need to plan for an increasingly clean resource mix. This objective must be balanced
with the need to maintain reliability and affordability for customers. Timely commissioning of equally
reliable replacement resources and the certainty of regulatory decisions to enable those replacements
are essential to managing operational risk and ensuring a sustainable transition — one that does not
compromise reliability, stability, resiliency, or affordability of electric service for all customer classes.

Resiliency

Resiliency is the ability of a system or its components to adapt to changing conditions, withstand
disruptions, and rapidly recover from off-nominal events. The Company considers resilience in all
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decisions related to the generation resource mix and supporting electric infrastructure, acknowledging
the inevitability and increasing risk of extreme events, both natural and man-made. Along with ensuring
the availability of necessary resources to respond to such events, the Company continues to make
meaningful investment in Indiana’s electric infrastructure to maintain and improve the system’s
resiliency.

A resilient system must also respond to real-time fluctuations in customer loads and renewable output.
In resource planning, resource diversity provides value for risk mitigation and resilience, as diversity
of resources in a system means the system has a larger set of characteristics that adapt differently
under different circumstances. Planning a resilient system means recognizing and accounting for the
attributes and limitations of any one resource or fuel type. Thus, a diverse and balanced portfolio of
energy resources allows the Company the ability to hedge risks and costs and take advantage of
complementary technologies to optimize the system across economics, reliability, and environmental
attributes. A sustainable energy transition will require a diverse array of tools in the toolbox — an “all
of the above” approach. Having more tools in the toolbox to operate the system increases operational
flexibility but also adds complexity for system operators that will require a glide path of operational
experience as new technologies are integrated into the system at scale. Ultimately, a balanced and
diverse resource mix prudently manages technology and fuel risks across the portfolio and provides
for operational flexibility in all conditions.

Stability

Stable, robust power systems are strong networks, able to ride through different disturbances and
maintain equilibrium. Stability of electric supply is essential to Indiana’s industrial manufacturers and
economy and is a basic requirement in Duke Energy Indiana’s transmission planning. The Company
adheres to all applicable industry standards and to its own detailed planning criteria. The stability of
the Duke Energy Indiana system and neighboring systems must be maintained for the contingencies
specified in the applicable sections of the NERC and ReliabilityFirst Corporation Reliability Standards.
Generating units, at a minimum, must maintain stability and deliver electricity at a frequency and
voltage consistent with industry standards under various contingency situations. These standards and
the Company’s transmission planning process and planning criteria are discussed further in Appendix
| (Transmission Planning).

Proliferation of inverter-based resources coupled with continued retirement of dispatchable coal
resources has introduced emergent grid reliability challenges in recent years. Given varying adoption
rates, different parts of the country, and consequently the bulk grid, are experiencing these challenges
at a different pace and severity. As noted by MISO’s Resource Adequacy Subcommittee, “high levels
of renewables result in a declining peak contribution and can create system instability.”® In addition to
adherence to all standards to ensure system stability, Duke Energy Indiana continues to monitor the
changing resource mix in MISO and the implications of new technologies to address potential stability
issues emerging from the energy transition. The Company is currently aware of and monitoring

3 Midcontinent Independent System Operator, Inc, MISO Dashboard, July 23, 2024, available at
https://www.misoenergy.org/engage/MISO-Dashboard/forward-capacity-accreditation-for-renewable-resources/.
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technologies that may offer mitigation of potential stability issues. Specifically, these technologies
include grid-forming inverter technology, additional fast-start resources such as battery storage, super
capacitors or natural gas combustion turbines, and additional synchronous condensers.

Accounting for Risk & Uncertainty

Long-term resource planning requires addressing risks and uncertainties, particularly as future
changes in economic conditions, policies, and technologies are challenging to predict. While planning
and forecasting cannot provide perfect foresight, plans must still consider realities experienced “on the
ground” through execution or account for reasonably foreseeable conditions. Many examples have
already been highlighted in Chapter 1 such as environmental regulations making coal generation
increasingly uneconomic and industries that are seeking to locate and expand in Indiana that are
prioritizing access to increasingly clean energy as an important criterion of their siting process.

Other factors impacting generation project lead times and costs include supply chain and workforce
constraints, requirements and challenges for siting and permitting, and the consideration of significant
infrastructure dependencies such as transmission or fuel supply needs. This is a broad area that must
be balanced with other planning objectives to ensure plan executability and account for realistic
conditions in the planning environment.

Scorecard Evaluation Metrics

Duke Energy Indiana developed a comprehensive set of stakeholder-informed scorecard metrics to
evaluate the candidate portfolios with respect to the resource planning objectives and guide selection
of the Preferred Portfolio. The scorecard metrics are categorized by planning objective and provide a
snapshot of a portfolio’s relative performance on each planning objective. As discussed earlier in this
Chapter, the planning objectives include the Five Pillars (Reliability, Affordability, Resiliency, Stability,
and Environmental Sustainability) and the consideration of risk and uncertainty. The scorecard metrics
for each planning objective are summarized below. The scorecard results and evaluation across
candidate portfolios are provided in Chapter 4 (Candidate Resource Portfolios).

In addition to the scorecard metrics and substantial quantitative analysis informing selection of the
Preferred Portfolio, the Company must equally consider qualitative factors influenced by the
continuously evolving energy landscape to ensure Duke Energy Indiana’s portfolio and pathway
remain flexible in the face of significant uncertainty.
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Environmental Sustainability Metrics

Metric Description

Percent CO2 emissions reduction
at specified years (2035, 2044)
relative to Planning Year 1 (2025),
including estimated CO2 emissions
associated with market purchases

CO2 Emissions
Reduction

Cumulative volume of CO2
reduction over the planning period,
reflected as million tons reduced
through 2044 relative to Planning
Year 1 (2025) including estimated
CO2 emissions associated with
market purchases

Cumulative CO2
Reduction

CO2 emissions from Duke Energy
Indiana resources per megawatt-
hour (MWh) of energy generated

by those resources

CO: Intensity of Duke
Energy Indiana

Affordability Metrics

Metric Description

Total forecasted revenue
requirement associated with
resource plan investments over the
planning period, discounted to
present

Present Value
Revenue Requirement
(“PVRR?”)

Average annual rate impact to
customers over 5-year and 10-year
time periods expressed as
projected compound annual growth
rate in customer bill of typical
residential household using 1,000
kWh/month associated with
resource plan investments,
inclusive of existing unit ongoing
costs

Customer Bill Impact
(“CAGR”)

2024 Duke Energy Indiana Integrated Resource Plan
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Purpose

Allows comparison of pace of
emissions reduction

Allows comparison of cumulative
emissions reduction

Assesses environmental
sustainability of Duke Energy
Indiana’s resource portfolio

Purpose

Provides estimate of total portfolio
cost over analysis period in present
value terms

Provides snapshot of portfolio cost
impact to customers at points in
time
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Reliability Metrics

Metric

Fast Start Capability

Spinning Reserve
Capability

Resiliency Metrics

Metric

Resource Diversity

Simulated EUE
in 95th Percentile Cold
Weather as Islanded
System

Description

Fast-start capable resource
capacity MW as a percent of peak
load in 2035. Fast-start capable
resources include combustion
turbine (“CT”) and battery.

Spinning reserve capable resource
capacity MW as a percent of peak
load in 2035. Spinning reserve
capable resources include steam,
combined cycle (“CC”), CT,
combined heat and power, and
hydro.

Description

An empirically derived diversity
baseline of the system’s capacity
resources by technology type, as
measured by the Herfindahl-
Hirschman Index— the sum of
squares of technology share in the
portfolio on a firm capacity basis in
2035.

Stochastically simulated expected
unserved energy (‘EUE”) as a
percent of load during coldest
weather (95th percentile or colder)
observed in Indiana over the past
44 years with market purchases
turned off.
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Purpose

Indicates ability of the portfolio to
compensate for unpredictable
imbalances between load and
generation

Indicates ability of the portfolio to
provide energy ‘on-demand’ during
high-risk hours and meet demand if
there is a sudden shortfall in
generation

Purpose

Measures diversity of capacity
resources as an indicator of
resilience through risk
diversification

Tests portfolio performance in
coldest hours as indicator of
relative reliability and resilience
across portfolios
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Risk & Uncertainty Metrics

Cost Risk

Metric Description

The minimum and maximum
PVRRs of the portfolio across the
scenarios evaluated

Cost Variability
Across Scenarios

Portion of cumulative MW additions
assumed to receive IRA credits
relative to total resource additions
through 2030 and 2035

IRA Exposure

Market Exposure

Metric Description
Energy generated by resources
Fuel Market with expogure to coal and gas
market prices as percent of total
Exposure

fleet generation, averaged annually
over the planning period

Absolute value of maximum single
year annual energy purchases net
of sales as percent of load

Maximum Energy
Market Exposure

Execution Risk

Metric Description

Cumulative MW additions of all
capacity resource technology
types, including DSM, through
2030 and 2035, expressed in MW
and as percent of total MW
capacity serving customers today

Cumulative Resource
Additions in MW and as
% of Current System

Stability Metrics

Chapter 2 | Methodology

Purpose

Indicates risk of cost variance and
high-cost outcomes across
different potential futures

Indicates both opportunity and risk
of the IRA tax credits

Purpose

Indicates cost risk associated with
fuel price volatility

Indicates cost risk associated with
each portfolio’s market exposure

Purpose

Indicates scale and pace of
infrastructure siting, procurement,
permitting, construction and
interconnection required for
successful plan execution

During the stakeholder engagement process, the Company reviewed several potential measurements
of stability for inclusion on the scorecard. For example, the Company considered measuring the rate
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of change of inertial megawatts as an indication of risk to stability arising from operational complexities
as the fleet is transitioned. The Company also considered measuring the penetration of inverter-based
resources (“IBRs”) in a future resource mix as a means of indicating risk to stability and potential
voltage support issues that could arise with a high penetration of IBRs.

Ultimately, stakeholders recommended a narrative approach to this planning objective. In lieu of
quantitative metric(s) for stability, the Company has described potential issues and future challenges
that may arise while dispatchable resources are retired and intermittent generation becomes a greater
share of generating capacity in Duke Energy Indiana and the broader MISO territory. These challenges
are discussed in Chapter 1 and Appendix E. Appendix | describes the Company’s transmission
planning processes, detailed planning criteria, and analyses used to ensure continued system stability.

Analytical Framework

The IRP analytical framework allows for robust evaluation of the risks, uncertainties, and potential
trade-offs relative to the planning objectives described above. This section describes the framework,
including the scenarios, generation strategies, and additional analysis concepts used to develop and
evaluate the 2024 IRP.

Scenarios (“Worldviews”)

Scenario development involves outlining potential futures and how various external trends could
impact key variables within a resource plan. Alternate scenarios are designed to test a portfolio's
performance across a diverse range of future world landscapes, enabling planners to evaluate the
robustness and flexibility of resource plans in the face of uncertainty. In this process, numerous
assumptions are modified simultaneously to reflect a substantially different overall view of the future.
Scenarios serve as stressors to evaluate how different future resource plans perform under varied
future conditions relative to each other with respect to the resource planning objectives described
earlier in this Chapter.

The first scenario developed in planning is the Reference Case, or “Reference Worldview,” which is
the Company’s "most likely future scenario."* This scenario reflects the best estimates of future electric
system requirements, fuel price projections, and an objective analysis of the necessary resources over
the planning horizon to meet customer needs safely, reliably and economically. It includes existing
laws and policies and serves as a baseline against which other scenarios are compared.

Once a Reference Case is established, alternate scenarios are developed. The goal of this step is to
create scenarios that reflect sufficiently different forecasts from the Reference Case to encompass a
range of plausible future outcomes, where the fundamental drivers of those alternate futures
conceivably impact several modeling inputs. To achieve this broad scope, the Company analyzed
various perspectives on key external market drivers and other impactful planning assumptions that
are influenced by external factors. Scenarios do not include assumptions about Company actions or

4170 Indiana Administrative Code 4-7-4.
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resource portfolio decisions so that potential Duke Energy Indiana plans and decisions can be
evaluated within and across scenarios.

In assessing external trends, the Company identified policy and innovation as pivotal drivers
potentially leading to dramatically different future outcomes, impacting many key planning
assumptions, and setting the pace of the energy transition. Figure 2-5 below illustrates the
worldviews along a scale of the pace of the energy transition.

Figure 2-5: 2024 Integrated Resource Plan Scenarios (“Worldviews”)

L H1) ] e — Pace of Energy Transition ..................... FASTER

Aggressive Policy &
Rapid Innovation

Minimum Policy & Reference

Lagging Innovation

A

On one end of the spectrum illustrated in Figure 2-5, there is minimal climate policy intervention and
lagging technology innovation, leading to a slower pace of energy transition. This worldview is the
Minimum Policy & Lagging Innovation (“Minimum”) scenario. On the opposite end, there is aggressive
climate policy intervention and rapid technology innovation. This worldview is the Aggressive Policy &
Rapid Innovation (“Aggressive”) scenario.

These scenarios are not predictions of what the future will be; they are instead descriptions of what
the future plausibly could be. They do not reflect the Company’s policy goals. Rather, they are
intentionally varied futures designed to push the boundaries of what might be considered plausible
future outcomes and are modeled with a unique set of input assumptions corresponding to the external
influences defining each scenario.

The planning input assumptions impacted by more or less aggressive climate policy and more or less
rapid technological innovation include:

e Regulation of coal and natural gas electric generating units

¢ Incentives for clean energy investment and production

e Implementation of tax on carbon emissions

e Fuel prices (coal, natural gas)

e Resource availability (pace at which new resources can be interconnected)
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o Capital costs of renewables and storage resources
o Customer adoption of distributed energy resources such as behind-the-meter solar
o Commercial availability of emerging resource technologies

A qualitative description of the assumptions defining the alternate scenarios is included below and
summarized below in Figure 2-6. Quantitative inputs for all scenarios are provided in Chapter 3.

Aggressive Policy & Rapid Innovation

In the Aggressive Policy & Rapid Innovation scenario, power sector emissions are regulated through
a mix of incentives, taxes, and environmental restrictions, driving the market to innovate more rapidly
and deliver the energy transition at a faster pace.

e Existing coal and new natural gas generation facilities are regulated by EPA CAA Section 111
Rule. In addition, existing natural gas combustion turbines are regulated by stringent
greenhouse gas restrictions.

e Aggressive regulation limits the supply of coal and natural gas, driving higher fuel prices.

¢ Inflation Reduction Act (“IRA”) incentives are extended, and provisions enable increased
capture of bonus incentives for domestic content.

e Resource availability remains consistent with the Reference Case in the near term (through
2028), but favorable transmission and queue reform is enacted to enable higher
interconnection of renewable resources in the longer-term planning horizon (beginning 2029).

e A carbon tax is legislated and implemented by 2030.

e Extension of favorable government incentives for clean energy reduces overall cost of
renewables and storage. These incentives encourage higher adoption of distributed energy
resources by customers.

e Incentives for emerging technology research and development will accelerate the
commercialization and availability of new resource options, including long-duration energy
storage and hydrogen (“H2") fuel.

Minimum Policy & Lagging Innovation

In the Minimum Policy & Lagging Innovation scenario, federal regulations and clean energy incentives
are rolled back, leading to stalled innovation in the sector and an overall slower pace of energy
transition.

e EPA Clean Air Act Sections 111(b) and (d) in the May 2024 Final Rule are repealed prior to
implementation.

e Less government regulation drives price competition among competing fuels, leading to lower
prices for coal and natural gas.
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e [RA is repealed by 2025.

e Resource availability remains consistent with the Reference Case throughout the planning
period.

e Carbon tax legislation is not passed.

o Reduced government incentives for renewables and storage increases overall cost which is
offset by tempered demand. Similarly, reduced incentives available lead to lower adoption of
distributed energy resources by customers.

e Lack of incentives for emerging technology research and development leads to delayed
commercialization and insufficient supply chain for new resources such as advanced nuclear.

Figure 2-6: Summary of Assumptions by Scenario
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Generation Strategies

To guide specification of candidate resource portfolios for quantitative analysis under the worldviews
described above, the Company developed generation strategies, which outline potential future options
for the existing fleet of coal-fired units. The generation strategies were designed around the
compliance pathways mandated by the EPA CAA Section 111 Rule, which directly limits the flexibility
to optimize resource modeling for existing coal units. The introduction of the EPA CAA Section 111
Rule prescribes specific compliance options for existing coal generation, thus, modeling a Reference
Case, which necessarily considers current legislation, is constrained to align with regulatory-compliant
pathways. This necessitates a shift in how the Company approaches portfolio development, as
increasingly deterministic regulation constrains the set of options available to balance other planning
objectives.

Duke Energy Indiana operates seven coal-fired steam units and the Edwardsport Integrated
Gasification Combined Cycle (“IGCC”) facility, each of which is subject to the requirements set forth
in EPA CAA Sections 111(b) and 111(d), which are discussed in more detail in Chapter 3. At a high-
level, the options include: (1) retirement by January 1, 2032, (2) conversion to 100% natural gas by
January 1, 2032; (3) natural gas co-firing by January 1, 2030, and (4) implementation of nascent
carbon capture and sequestration (“CCS”) technology by January 1, 2032. The Company does not
expect CCS to be a viable option by 2032 at any of its coal units except potentially the Edwardsport
IGCC, where a front-end engineering and design (“FEED”) study is already underway. Evaluating
every possible combination of retirement, conversion to natural gas, or co-firing at the seven steam
units would result in 2,187 distinct resource portfolios under the Reference Case alone.

To reduce the set of potential candidate portfolios, the Company began its analysis by creating two
"bookend" generation strategies: one where all coal units are converted to natural gas or natural gas
and coal co-firing by 2030, and the other where all coal units are retired by 2032. These two bounds,
referred to as “Convert/Co-Fire Coal” and “Retire Coal,” provided valuable insights into the resource
needs associated with retaining existing steam units versus retiring and replacing aging generators.
From there, the Company considered several reasonable combinations of the different compliance
options for each coal unit in the fleet. To narrow in on the portfolios/combination of individual unit
decisions to evaluate in the IRP, internal subject matter experts from plant operations, fuels
procurement, environmental compliance and major projects collaborated to assess the operational
considerations specific to each unit. This allowed for prioritization of the most viable compliance
pathways for each unit, ensuring that the selected generation strategies were both practical and
executable within the given real-world constraints.

Using the insights from the bookends alongside the operational considerations, the Company
developed additional generation strategies, referred to as "blends." These blends incorporate
combinations of retirement, natural gas conversion, and co-firing based on factors such as the unit’s
age, efficiency, and compliance-related infrastructure costs of each unit, as well as the current and
future availability of natural gas to the site. In addition to the bookend and blend strategies developed,
the Company collaborated with a stakeholder group to include a stakeholder-inspired generation
strategy titled “Exit Coal Earlier (Stakeholder).”
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This approach allowed the Company to create six distinct generation strategies, each of which was
evaluated under the three scenarios — Reference, Aggressive, and Minimum — resulting in 18
portfolios. While the generation strategies prescribe decisions for existing coal units, the model
optimizes selection of new resource additions. The composition of each generation strategy is outlined
in Figure 2-7 below and described in further detail in Chapter 4.

Figure 2-7: Summary of 2024 IRP Generation Strategies

Exit Coal Earlier

Convert/ ;
hi UNIT ‘ Co-Fire Coal ‘ Retire Coal ‘ (Blend 1) ‘ (Blend 2) ‘ (Blend 4) ‘ (Stakeholder)

NG Conversion NG Conversion NG Conversion
by 1/1/2030 by 1/1/2030 by 1/1/2029
Co-fire Retire Co-fire Retire
by 1/1/2030 by 1/1/2032 by 1/1/2030 by 1/1/2032
by 1/1/2032
m NG Conversion Retire NG Conversion Retire
m by 1/1/2030 by 1/1/2032 by 1/1/2030 by 1/1/2030
m Retir by 1/1/2030
Edwardsport NG Conversion by 1/1/2030

Note: Natural gas (“NG”) conversion involves modifying existing infrastructure to use 100% natural gas fuel instead of
coal for electricity generation. Co-firing involves infrastructure modification to use 50% natural gas fuel at the coal unit.

Resource Decisions Common to All Generation Strategies

As illustrated in Figure 2-7 above, the retirement of Gibson 5 by 2030 and the conversion of
Edwardsport to 100% natural gas fuel were common assumptions across all generation strategies.
Unit 5 has the oldest emissions controls of the Gibson units and is assumed to retire in 2029 (by
1/1/2030) in the modeling.® The Company evaluated CCS as a compliance option for Edwardsport
under the EPA CAA Section 111 Rule in a strategy variation listed below and described further in
Chapter 5 (Preferred Portfolio).

In addition to Edwardsport conversion and the retirement of Gibson 5, other resource changes
common to each portfolio developed for the 2024 IRP include:

5 Duke Energy Indiana will make any decisions related to Gibson 5 in concert with the joint owners of that unit.
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e The 199 MW Speedway Solar project is expected to be completed by the end of 2025 and is
added to all portfolios as of January 1, 2026.

e The 100 MW power purchase agreement (“PPA”) for the Benton County wind farm will expire
and is removed from all portfolios as of January 1, 2028.

e PPAs for several solar projects totaling approximately 25 MW in aggregate will expire over the
next 13 years. These resources are removed from all portfolios as those contracts expire.

e Noblesville CC is retired in all portfolios as of January 1, 2035.
Strategy Variations

In addition to the generation strategies modeled in each worldview, the Company considered various
“‘what ifs” and tested variations of certain generation strategies by changing a significant strategy
decision or assumption to the capacity expansion model and allowing the model to select a different
mix of resources. Perhaps the most significant of these is the “No 111” strategy variation, which the
Company developed to evaluate a potential future in which the EPA CAA Section 111 Rule does not
survive legal challenges, but Reference Case assumptions otherwise hold. The results for this
variation are presented in Chapter 4. Additionally, the Company evaluated several variations of the
Preferred Portfolio (Blend 2) to explore specific alternative generation strategy decisions and assess
the relative impacts of that decision on the Preferred Portfolio. The results of this analysis are
presented in Chapter 5.

Preferred Portfolio (Blend 2) strategy variations include:
e Prescribing a 2x1 combined cycle replacement at Cayuga rather than the two 1x1 combined

cycles to evaluate the effect on total cost

e Prescribing a full natural gas conversion for Gibson 1 & 2 versus co-firing to evaluate impact
on total cost and resource selection in the latter part of the planning period

e Evaluating the Reference Case assuming EPA CAA Section 111 Rule is repealed prior to
implementation to identify potential course adjustments and inform development of a
sufficiently flexible Short-Term Action Plan

e Prescribing the addition of small modular reactors (“SMR”) late in the planning period to assess
the impact on total cost

e Evaluating CCS as a compliance option under the EPA CAA Section 111 Rule for Edwardsport
to assess the potential value of the associated tax credits

e Evaluating Edwardsport gas conversion by 2028 (rather than 2030, as required by the EPA
CAA Section 111 Rule) to quantify changes in portfolio costs resulting from earlier gasifier
retirement
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Sensitivity Analysis

In addition to testing variations of a generation strategy, sensitivity analysis is performed to understand
the impact of key externally driven uncertainties on portfolio resource choices and performance. Unlike
scenario analysis, where many assumptions are changed simultaneously, sensitivity analysis stresses
a single variable while holding all else constant to isolate the impact of that variable and provide insight
into the associated risk. Key characteristics defining a sensitivity are listed in Figure 2-8 below.

Figure 2-8: Sensitivities

Likely to impact portfolio
decisions and portfolio
performance against the

@

Difficult to know with
certainty and subject to
greater forecasting error

e

May be subject to greater
volatility independent of
other variables

planning objectives over
the long-term

There is inherent uncertainty in all planning inputs and assumptions, and an unlimited range of many
variables. Sensitivities are selected based on the qualities listed above in Figure 2-8. For the sensitivity
analysis step, the Company tested deviations from the base forecasts for resource technology capital
costs, load, and fuel prices. In addition, the Company performed a stochastic analysis to further
evaluate risk associated with market exposure, which is discussed below. These sensitivities are
described in more detail in Chapter 3.

Portfolio Matrix

Figure 2-9 below illustrates the 2024 IRP analytical framework for developing portfolios using the
generation strategies modeled under three scenarios and evaluating various strategy variations and
sensitivities.

This framework of extensive portfolio development analysis paired with additional production cost
analytics allowed for a robust evaluation of the risks, uncertainties and potential trade-offs relative to
the planning objectives described above. The evaluation of modeling results across the generation
strategies is described in Chapter 4.
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Figure 2-9: 2024 IRP Analytical Framework
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Analytical Process & Tools
This section highlights the primary steps and tools involved in the IRP modeling process.
Modeling Software

Duke Energy Indiana utilized the EnCompass capacity expansion and production cost simulation
software package (“EnCompass”), licensed through Yes Energy (formerly known as Anchor Power
Solutions), as the primary modeling tool for the development and analysis of the IRP portfolios. The
capacity expansion model and the production cost model are separate modules within EnCompass,
as described in this section and Appendix C (Quantitative Analysis).

In addition to these primary tools, the Company utilized more granular reliability modeling tools as part
of the overall modeling process to ensure consumer affordability and system reliability over the
planning period.

Development of Modeling Assumptions
Duke Energy Indiana deploys a rigorous approach in developing input assumptions. The Company
leverages various third-party software tools and sources, as well as internal subject matter experts

and historical data, to develop modeling inputs. Chapter 3 describes each modeling assumption in
detail.
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Power Price Development

Near-term observable market prices and long-term fundamental projections are combined to develop
power price forecasts. The Company uses EnCompass to develop long-term fundamental power price
projections based on scenario-specific fuel price forecasts, technology assumptions, resource
assumptions, and Horizon Energy's National Database, which provides the existing resource mix for
the Eastern Interconnect, as well as a comprehensive dataset of hourly load shapes, dispatch, and
prices across all modeled regions.

The Company used Horizon Energy’s database within EnCompass to develop scenario-specific
expansion plans for the whole Eastern Interconnect, which includes the entire MISO service territory
and neighboring systems. The expansion plans are then run on an hourly basis to estimate the 20-
year hourly power price for Duke Energy Indiana. This method ensures consistency between the
power price forecasts and the Duke Energy Indiana EnCompass runs with regard to key assumptions
such as fuel and load.

Capacity Expansion Modeling

The capacity expansion model is used to determine the least-cost mix of portfolio resources to meet
customer energy and peak demand needs over the planning horizon. The model seeks to develop a
portfolio of resources that will minimize overall system costs, inclusive of capital costs, for new
resources as well as ongoing operation, maintenance, and fuel costs.

Capacity expansion examines numerous permutations of possible resource options that meet system
needs for each portfolio. Given the vast number of resource options examined in this phase of the
analysis, the capacity expansion screening model uses a simplified, average representation of hourly
system demand to screen for the optimal resource portfolio.

Production Cost

The portfolio of resources developed using the capacity expansion model is then evaluated in the
production cost model. This model uses detailed, hourly granularity over the planning horizon to
simulate the commitment and dispatch of system resources to meet the weather normal hourly load
requirements of the system consistent with least-cost system operations. This level of detailed analysis
allows for modeling resources with specified generation profiles or other detailed operating
characteristics.

Completion of this step produces preliminary portfolios that satisfy the planning reserve margin
requirement and least-cost objectives. The results from the production cost runs are the basis for the
economic and rate impact analysis, as this model calculates the revenue requirement of resource
plans over the planning period. The detailed hourly production cost model is also utilized for sensitivity
analyses of selected portfolios.
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Enhanced Reliability Evaluation & Risk Analysis

New to the 2024 IRP analytical process, the Company performed an Enhanced Reliability Evaluation
on the production cost modeling results to more robustly assess resource adequacy and the relative
ability of potential resource plans to serve Duke Energy Indiana customer demand in a variety of real-
world grid conditions. This evaluation generated thousands of simulations as part of a probabilistic
reliability analysis using the Strategic Energy Risk Valuation Model, the same model MISO uses in its
own probabilistic planning analyses. Key features of the enhanced reliability modeling include weather
uncertainty simulation, unit availability uncertainty simulation, economic load forecast error, and 8760
production cost simulation.

MISO member utilities offer their units into the market rather than dispatch generation directly to serve
customer load. However, the future resource mix and capacity accreditation framework of the broader
MISO market is inherently uncertain, which highlights the need for Duke Energy Indiana’s resource
portfolios to closely align with Duke Energy Indiana’s customer load. The ultimate purpose of this step
is to ensure that Duke Energy Indiana future resource portfolios contribute their fair share to the MISO
market and do not place undue burden on the rest of the system. This evaluation provides reasonable
assurance that the final portfolios perform at levels of reliability sufficient to serve Duke Energy Indiana
customers regardless of the resource changes of other MISO participants. Appendix E discusses the
Enhanced Reliability Evaluation modeling in further detail.

In addition, a new stochastic economic analysis was performed in the 2024 IRP using PowerSIMM to
assess the impact of uncertainty around future market conditions. The PowerSIMM production cost
model from Ascend Analytics is designed for high granularity simulation of an electric power system,
using a specified set of resources established in the capacity expansion model to perform a detailed
hourly forecast of generation similar to the detailed Encompass production cost model. However,
PowerSIMM performs hundreds of iterations based on varied weather, load, solar, wind, forced
outages, fuel, and power prices simulated by iteration. This stochastic analysis produced a range of
outcomes for each generation strategy for key output variables such as net market purchases, CO2
emissions and operating costs.

The results of the Enhanced Reliability Evaluation and stochastic risk analyses are presented in
Chapter 4 and further detailed in Appendix C.

Advancements in Analytical Process

Key Advancements in the 2024 Integrated Resource Plan

In addition to the integration of the Five Pillars, the 2024 Integrated Resource Plan incorporated
feedback received from stakeholders and the Indiana Utility Regulatory Commission (“IURC” or the
“Commission”) in the “Director’s Report for Duke Energy Indiana’s 2021 Integrated Resource Plan”
and introduces new planning elements and approaches in response to evolving economic conditions,
policies, and technologies. This commitment to continuous planning and improvement ensures the
IRP remains relevant and effective.
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Incorporation of Federal Legislation

Recent federal actions since the previous IRP highlight just how much is changing, with the passage
of the Infrastructure Investment and Jobs Act (“llIJA”) and Inflation Reduction Act of 2022 (“IRA”)
providing historic levels of investment and tax incentives for renewables, transmission, nuclear,
hydrogen, and vehicle electrification, and the passage of EPA Clean Air Act Sections 111(b) and (d)
in the May 2024 Final Rule regulating greenhouse gas emissions from existing coal and new natural
gas generation facilities.

Duke Energy Indiana carefully considered the EPA CAA Section 111 Rule and incorporated various
permutations of compliance pathways into the modeled generation strategies in this IRP. The
Company equally considered the tax incentives and funding available under the IRA and IIJA. IRA
production tax credits and investment tax credits are modeled in this plan. All related assumptions are
detailed in Chapter 3.

Improved Stakeholder Engagement & Data Sharing

Since the previous IRP, Duke Energy Indiana has enhanced its stakeholder engagement process and
incorporated practices observed among peers. Duke Energy Indiana retained 1898 & Company, an
experienced third-party consultant and facilitator, to advise the Company in its effort to meaningfully
collaborate with interested parties. Together with 1898, Duke Energy Indiana devoted significant
attention to creating a comprehensive engagement process designed to prioritize broad, transparent,
and inclusive stakeholder participation. One of the major improvements includes the increased
transparency and accessibility of the detailed modeling files and data used to create the 2024 IRP.
Utilizing the online data sharing platform Datasite, the Company provided technical stakeholders with
more than 650 modeling input and output files as the process evolved, ensuring comprehensive
access to data earlier in the stakeholder process. This improvement is complemented by a more
inclusive approach to stakeholder engagements, with the Company prioritizing diverse perspectives
and striving for more meaningful and balanced dialogue than in previous IRPs.

In addition, Duke Energy Indiana has enriched the content of its meetings, incorporating more detailed
information into presentations and fostering an environment conducive to open discussions. The
Company has made strides in improving the tone and inclusiveness of its interactions, actively
encouraging feedback with dedicated time for topical and open Q&A throughout the meetings and
ensuring that all participants — regardless of their technical expertise — had multiple avenues for
engagement, including oral comments, written submissions, and shared information. All stakeholder
feedback throughout the process was thoughtfully considered and, in many cases, incorporated into
the 2024 IRP key assumptions and scorecard evaluation metrics.

Another notable new feature of the 2024 IRP process is the introduction of technical meetings held
prior to public forums, aimed at addressing complex and detailed resource planning modeling
assumptions and methodologies for those stakeholders who, by virtue of their experience, have a
deep level of technical understanding. These enhancements reflect Duke Energy Indiana's
commitment to a more transparent, inclusive, and responsive stakeholder engagement process.
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Increased Use of Publicly Available Data & Proprietary Data Blending

In addition to enhancing its approach to data sharing since the 2021 IRP, the Company has
incorporated more publicly available data into its modeling assumptions and has blended proprietary
data inputs such as cost curves from multiple sources. This strategy has enabled the Company to
share more detailed and transparent content during stakeholder meetings and within the IRP
document itself. As a result, stakeholders have been better equipped to evaluate the 2024 IRP
modeling assumptions throughout the entire process.

Evolving MISO Capacity Accreditation Methodology

In June 2023, MISO moved from an annual to a seasonal resource adequacy framework. The
Seasonal Accredited Capacity (“SAC”) construct values resources differently during the four seasons
of the planning year: summer, fall, winter, and spring. This shift, effective with the 2023/2024 planning
year, recognizes that the grid faces increasing variability of reliability challenges throughout the year
due to factors including baseload generation retirements, higher penetration of intermittent resources,
extreme weather events, and declining excess reserve margins. The 2024 IRP has incorporated the
foundational elements of MISO’s change from annual to seasonal resource adequacy in its modeling,
allowing for more precise planning and resource selection based on the specific needs and resource
availability of each season.

Beyond the transition to a seasonal resource adequacy framework, MISO submitted a new
probabilistic capacity accreditation framework to the Federal Energy Regulatory Commission, in
February 2024. If approved, this new Direct Loss-of-Load (“DLOL”) modeling framework would take
effect in the 2028/2029 planning year.

The 2024 IRP has included best-available information on the potential capacity accreditation changes
of future resources under MISO'’s existing SAC construct and proposed DLOL methodology. In the
base case, the modeling assumes the SAC construct applies through planning year 2027/2028 and
the DLOL method is implemented beginning in the 2028/2029 planning year, as proposed. In addition,
analysis was performed to evaluate the impact of SAC remaining in effect throughout the IRP planning
horizon. This approach, including the Reference Case assumption and sensitivity analysis, was
defined as part of stakeholder discussions and aligns with the feedback received from technical
stakeholders. Looking ahead, Duke Energy Indiana will continue to closely monitor potential MISO
construct changes and evaluate potential impacts to reliability and capacity needs to ensure
compliance with new requirements.

Transition to Winter Planning in the Near Term

Since the previous IRP, Duke Energy Indiana moved from summer planning to winter planning in the
MISO capacity auction. This transition to winter planning was largely driven by MISO’s implementation
of the SAC construct discussed immediately above, which introduces seasonal resource adequacy
requirements. This change was projected in the Company’s previous IRP. As more intermittent
resources are added to the MISO system, in particular solar, reliability risk is shifting to cold winter
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hours, particularly in the early morning and evening. Over time, winter reserves may become more
constrained given that solar generation output is less coincident with peak loads in the winter period.

While Duke Energy Indiana’s coincident summer peak load remains higher than its coincident winter
peak load, the planning season load obligation is driven by coincident peak load plus the planning
reserve margin (“PRM”). Under SAC, with the associated seasonal PRM, the Company’s winter peak
load plus winter PRM may more frequently tend to be greater than its summer peak load plus summer
PRM. The tendency of Duke Energy Indiana’s system to be winter planning may also be affected by
the proposed change to DLOL.

The seasonal planning reserve margin assumptions are detailed in Chapter 3.
Enhanced Reliability Evaluation & Measurement

As discussed earlier in this Chapter, Duke Energy Indiana introduced an enhanced evaluation of
reliability in the 2024 IRP analytical process to further test the ability of future resource portfolios to
serve customer demands under a variety of real-world conditions and assess the resource adequacy
of potential plans. This analysis included running a probabilistic set of simulations to evaluate the
relative ability of the modeled portfolios to meet customer demand under a variety of real-world
uncertainties. Appendix E discusses the Enhanced Reliability Evaluation in further detail. Results of
this analysis are included in Chapter 4 and Appendix C.

In addition to the new resource adequacy modeling strategies introduced in this IRP cycle, system
planners and reliability modelers assessed additional measurements of reliability to properly
characterize new system risks. Beyond Loss of Load Expectation, new metrics such as EUE were
evaluated to better illustrate how different resource portfolios can create risks of different magnitude,
frequency, and duration as new resources carry different risk profiles. These measurements are
discussed in more detail in Appendix E and Appendix C.

Introduced New Stochastic Risk Analysis

Beyond the Enhanced Reliability Evaluation, the 2024 IRP incorporates additional new stochastic risk
analyses to explore and quantify selected market and operational risks. In contrast to the deterministic
scenario and sensitivity analyses performed using the EnCompass model, the stochastic models use
historical uncertainty and forward market volatility to generate hundreds to thousands of simulations
which vary key inputs, such as market prices, meteorology, loads and unit outages. The portfolios are
dispatched in each of these simulations of future years to produce statistical distributions (averages
and ranges around the average) of key metrics such as energy sufficiency, market net purchases,
operating costs, and emissions. Results of the stochastic risk analysis are presented in Chapter 4 and
further detailed in Appendix C.

Advancing Modeling Framework Through Worldview Scenarios & Generation Strategies

Duke Energy Indiana “returned to the whiteboard” to develop its 2024 IRP modeling framework. As
discussed earlier in this Chapter, this framework includes six generation strategies evaluated under
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three scenario “worldviews.” Scenario analysis included capacity expansion modeling for a total of 18
scenario portfolios. In addition, the Company evaluated multiple strategy variations and sensitivities.
Generation strategies, worldviews, and strategy variations are a new addition to the IRP framework
and reflect Duke Energy Indiana’s continued evolution of the modeling framework to improve resource
planning analysis and incorporate significant changes in the planning landscape. In particular, the
worldviews reflect a more dimensional evaluation of how the landscape could unfold in the future.

Refined Alternate Load Forecast Scenarios

The core priority for an IRP is to design a resource portfolio that will reliably serve load throughout the
planning period. Like the 2021 IRP, Duke Energy Indiana tested each candidate portfolio under a high
load and low load sensitivity; however, since the 2021 IRP, the Company has applied a more rigorous
approach to developing the high and low load forecast scenarios. Rather than apply a standard
deviation from the mean of the base load forecast, the Company developed detailed assumptions for
high and low load encompassing economic growth, electric vehicle adoption, behind-the-meter solar
adoption, and economic development. Notably, the Company included significant data center load
above and beyond the greater economic development load assumed in the 2024 IRP high load
forecast. The assumptions and framework leveraged to craft the alternate load forecasts are described
in Appendix D (Load Forecast). The additional rigor used to develop the load sensitivities enables the
Company to test portfolios against the potential for significant economic development growth in
Indiana.

Providing Expanded Load Forecasting Methodology Discussion & Data

In response to feedback from the Director on the previous IRP, this IRP includes an expanded
discussion with more detailed data on load forecasting results and methodologies. This encompasses
inputs, tools, and methodology for developing load forecasts by customer class and provides a more
in-depth explanation of how industrial load is projected. The Company has also significantly enhanced
its discussion of the methodology and assumptions for forecasting electric vehicle load and behind-
the-meter generation, emphasizing how these load modifiers influence each alternative load forecast
scenario. The Company aimed to ensure that the methodology, data, and assumptions presented in
this IRP are robust and transparent, allowing for comprehensive evaluation. This expanded discussion
can be found in Appendix D.

Improved Discussion of Demand-Side Management & Market Potential Study

Similar to the expanded load forecasting discussion and data included in this IRP, the Company has
provided more detailed information on the Market Potential Study and demand-side resource modeling
performed. This includes the process of creating energy efficiency bundles, the resulting bundles
incorporated into the 2024 IRP modeling, and the model’s selection of these bundles across the
generation strategies. These details are included in Appendix H (Demand-Side Resources &
Customer Programs).
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Studying Carbon Capture & Sequestration Technology at Edwardsport

In addition to the combined cycles evaluated in the 2024 IRP, combined cycle with CCS is a technology
under evaluation that may play a role in a carbon-constrained energy system. The performance and
cost of CCS on combined cycle considered in this IRP are based on generic unit estimates and
engineering judgement.

CCS technology for both natural gas- and coal-fired units continue to be evaluated throughout the
United States as a low-carbon technology deployment option. In 2023, the Department of Energy
(“DOE”) selected among competitive applicants for CCS studies and full-scale demonstrations for a
FEED study award. Duke Energy Indiana was awarded a cost-share grant for one such full-scale
FEED study at the Edwardsport IGCC facility, which is one of the cleanest and most efficient coal-fired
power plants in the world. Two full-scale natural gas-fired CCS demonstrations were also selected for
potential DOE cost-share grant funding. At Edwardsport, the post-combustion capture system will be
designed to enable maximum fuel flexibility, from coal-gasified syngas, natural gas and syngas/natural
gas blends. In July 2024, the DOE approved the Edwardsport CCS FEED study to enter budget period
two, which includes the detailed engineering and full project cost estimate. The study is expected to
be completed in 2026. This effort showcases Duke Energy Indiana’s continued commitment to
advancing cleaner emerging generation technologies and will help the Company to further refine its
planning assumptions related to the costs and operating characteristics of CCS systems in future
resource plans.

CCS is highly dependent on local and regional geology, and the site-specific information will dictate
the potential to be an economical supply-side option. Retrofit of existing generation, both natural gas-
and coal-fired, can extend the life of operating plants while moving toward lower CO2 emissions goals.
CCS will continue to be monitored by Duke Energy Indiana and evaluated as a decarbonization
technology to meet future low-carbon requirements.

Future Advancements in Analytical Process

With each IRP, the Company takes the lessons learned from previous IRPs and thoughtfully considers
feedback from stakeholders, the IURC and Commission Staff. Between the submission of the 2024
IRP and the beginning of the 2027 IRP, the Company will continue to work with involved parties to
explore specific improvement opportunities such as those outlined below. This includes continuing to
closely monitor emerging issues through the IURC’s Contemporary IRP Issues Forum, as well as
industry conferences and organizations such as the Electric Power Research Institute.

All potential future improvements to the analytical process are subject to change and will be evaluated
for their relevance and ultimate value to the process, with consideration for any meaningful changes
in policy, requirements, or technical capabilities that occur in the three years following this IRP.

Measurements of Resiliency & Stability
Throughout the industry, there is increasing attention and focus on natural and man-made disasters

with a high-impact low-frequency property in electric power systems. A power system must be built
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with “resilience” or the ability to withstand, adapt and recover from these off-nominal events. Resilience
metrics are tools to measure the resilience level of a power system, normally employed for resilience
cost-benefit in planning and operation. While various resiliency metrics have been presented in power
system literature, there is still a lack of a comprehensive framework regarding resiliency metrics for
integrated resource planning, and existing frameworks have fundamental shortcomings.

There is ongoing work in the industry to translate resiliency into metrics and a modeling framework.
Further evaluation is required to potentially score resiliency configuration characteristics, including
those that support state policy goals. Without a clear definition of resilience and specific metrics with
which to evaluate resilience improvements, so far, the IRP requirement has been open-ended, subject
to interpretation, and, thus, difficult to address systematically in integrated resource planning.

As noted by the Director in the IURC’s Director’'s Report for AES Indiana’s 2022 IRP, “the reliability,
stability, and resiliency set of metrics are a relatively recent addition to Indiana utility IRPs... The basic
methodology is evolving from one IRP to the next as can be expected depending on the specific utility
circumstances.”® While long-term resource planning has limited capability to address immediate grid
operations issues, Duke Energy Indiana will continue to monitor developments and explore
opportunities to further refine resiliency and stability measures that could be incorporated in future
IRPs.

Electric Vehicle & Data Center Load Modeling

In response to stakeholder feedback received throughout the IRP process, Duke Energy Indiana
intends to explore methods for enhanced modeling of electric vehicle and data center loads to account
for the characteristics and unique profiles of these emerging load types.

Continue to Refine Probabilistic & Stochastic Analysis

In addition to the general improvement in EV and Data Center modeling referenced above, the
Company intends to explore methods of improving the characterizations of these loads in the
Enhanced Reliability Evaluation introduced in this IRP, as the shape and weather-responsiveness of
these loads may drive or mitigate periods of risk. In addition, the Company will continue to evaluate
the historical dataset on which these analyses are based and consider whether it is reasonable to
make adjustments to probabilistic weightings or sample size.

6 Indiana Utility Regulatory Commission, Final Director's Report for AES Indiana’s 2022 Integrated Resource Plan,
August 26, 2024, available at https://www.in.gov/iurc/files/Directors-Final-AES-IRP-Report-8-14-24 .pdf.
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Highlights

e Against a backdrop of profound transformation in the energy landscape, Duke Energy
Indiana’s commitment to iterative, continuous planning is critical to managing risk and
uncertainty for an orderly energy transition. The Integrated Resource Plan considers the
recent consequential changes in the marketplace and regulatory environment to develop
key forward planning assumptions.

e The 2024 Integrated Resource Plan is supported by robust quantitative analytics based on
inputs and assumptions from a range of industry-leading sources and Duke Energy Indiana
subject matter experts.

e Duke Energy Indiana reviewed modeling inputs and assumptions with stakeholders
throughout the development of the resource plan, during public engagement sessions and
through comprehensive data sharing with technical stakeholders. All stakeholder feedback
was thoughtfully considered and, in many cases, incorporated into the key assumptions
described in this Chapter.

Development of Modeling Assumptions

This Chapter discusses the key inputs and assumptions relied upon in the development of Duke
Energy Indiana’s 2024 Integrated Resource Plan (“IRP” or the “Plan”). Duke Energy Indiana (or the
“Company”) is committed to continuously evaluating and updating modeling inputs and assumptions
to best reflect industry and market conditions, both in the short term and over the planning horizon.

Duke Energy Indiana conducts a robust process to identify and define key inputs and rigorously
evaluates the assumptions and forecasts that drive the IRP modeling. The Company leverages internal
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subject matter experts, as well as external data sources, and vets material assumptions with
stakeholders. The inputs, assumptions, and modeling framework used to develop the 2024 IRP
represent a snapshot in time and are subject to change in future IRPs, especially given the dynamic
nature of the energy industry, as well as the changing dynamics of various resource supply chains,
both domestically and globally. The Company uses reasonable inputs and assumptions for generic
long-term planning assumptions that are founded in the best information available at the time modeling
is undertaken, recognizing that actual project-specific costs, configurations, operating characteristics,
and transmission requirements will be refined in plan execution. Supply-side and demand-side
resources included in planning analytics are necessarily generic, reflecting a representative sample of
the wide range of potential unit sizes, configurations, or specific technology designs that may be
deployed. Plan execution is discussed further in Chapter 6 (Short-Term Action Plan).

Additional detail on modeling assumptions is provided in Appendix C (Quantitative Analysis) as well
as other appendices referenced herein. All forecasts and analysis in the 2024 IRP are developed for
the 20-year future planning period.

Reliability Requirements

Preserving reliability and ensuring resource adequacy are fundamental to resource planning, and the
energy transition is reshaping how resource planners approach reliability. With a power market
increasingly reliant on intermittent resources, there is a need for continuous improvement in
developing reliability modeling assumptions. As a member of the Midcontinent Independent System
Operator (“MISQO”), Duke Energy Indiana must adapt to evolving market rules and requirements. Key
reliability inputs needed in resource modeling include planning reserve margins, resource
accreditation, and effective load carrying capability (“ELCC”) values. These inputs are foundational
resource planning components that ensure Duke Energy Indiana is maintaining or improving upon the
adequacy and reliability of the existing grid.

Planning Reserve Margin Requirement

MISO requires Duke Energy Indiana and other member utilities to meet a seasonal planning reserve
margin requirement (“PRMR”). The PRMR is the amount of capacity that each load serving entity
(“LSE”) must procure above its projected peak demand to ensure that it has sufficient resources to
reliably serve customers in all seasons. Figure 3-1 below provides the formula used to calculate the
PRMR for each LSE in megawatt (“MW”) terms based on the overall MISO reserve margin (“PRM”),
expressed in percentage terms. The PRMR is supplemented by the Local Clearing Requirement,
which mandates how much of the PRMR must be met by generation resources located within the
LSE’s local resource zone in each season.
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Figure 3-1: Simplified Planning Reserve Margin Requirement Calculation

Coincident
LSE PRMR M Peak Demand Transmission X

(MW) - Forecast Loss %
(MW)

Current Seasonal Accredited Capacity Construct

Beginning with the 2023/2024 planning year, MISO introduced a Seasonal Accredited Capacity
(“SAC”) construct for resource adequacy. SAC sets parameters on a four-season basis for both
accreditation and determination of PRMR. SAC now accredits thermal resources seasonally based on
their level of performance during higher risk hours, as opposed to the historical annual equivalent
forced outage rate (“EFOR”) unforced capacity value (“UCAP”) based approach. MISO defines the
“Tier 2" Resource Adequacy hours as the highest risk hours and includes declared Maximum
Generation Emergency hours plus a percentage of other defined “tight margin” hours. Thermal
resource accreditation is weighted toward resource performance in these hours. The “Tier 1”7 hours
include all hours that are not defined as “Tier 2.” This approach rewards resources that perform better
during these critical “Tier 2” hours and penalizes those that do not. The accreditation of other resource
types, including renewable energy resources, is also now seasonal.

Another aspect of the SAC construct is the creation of the “31-Day Rule” for planned outages within a
season. The 31-Day Rule requires that if capacity that has cleared in the auction in a season is in
planned outage for more than 31 days in that season, it must be replaced with uncleared capacity. In
lieu of this physical replacement, the generator can opt to pay a fee, defined as the capacity
replacement non-compliance charge. If applicable, generators are allowed to incorporate this charge
into their capacity offers to reflect the future cost of these outages in the capacity auction. The
Company attempts to manage its planned outage schedule to minimize the number of outages longer
than 31 days. As such, the 31-Day Rule is not modeled in the IRP.

Proposed Direct Loss of Load Methodology for Resource Accreditation

As an ongoing evolution of the SAC methodology, MISO has filed with the Federal Energy Regulatory
Commission (“FERC”) for approval to implement an ELCC-based approach for resource adequacy
known as Direct Loss of Load (“DLOL”), beginning with the 2028/2029 planning year. DLOL is a two-
step process in which expected marginal contribution to reliability is determined for each resource
class, and then that class-level accreditation is allocated to individual resources within the class based
on recent history, using the SAC “Tier 2” hours methodology. This process can be summarized first
by determining the “size of the pie” (total accreditation of the resource class) followed by “divvying up
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the pie” (allocation to the individual resources within the class). MISO has proposed numerous
resource classes for the DLOL approach, including separate classes for coal units, natural gas units,
solar, wind, hydro, energy storage, and others.

This process will produce seasonal class averages of the different resource types. It is also expected
that these class averages may change with time as the total installed capacity (“ICAP”) of each
resource class changes as a portion of the MISO system. MISO has provided indicative class
performance (current UCAP to ICAP ratio under the SAC construct, and proposed DLOL to ICAP ratio)
based on planning year 2023/2024 data. These are provided in Table 3-1 below.

Table 3-1: Current & Proposed MISO Accreditation by Resource Class

Resource Summer Winter
GEES SAC' DLOL SAC' DLOL SAC' DLOL
Gas excl. CC? 90% 88% 84% 88% 79% 66% 84% 69%
Combined Cycle 91% 90% 94% 89% 90% 74% 92% 75%
Coal 92% 91% 91% 88% 90% 73% 89% 74%
Hydro 96% 96% 94% 96% 93% 92% 97% 88%
Nuclear 95% 90% 96% 85% 95% 86% 92% 80%
Pumped Storage  99% 98% 91% 98% 94% 50% 89% 67%
Storage 95% 94% 95% 93% 95% 91% 95% 95%
Solar 45% 36% 25% 31% 6% 2% 15% 18%
Wind 18% 11% 23% 15% 40% 16% 23% 16%
Run of River 100% 100% 100% 100% 100% 100% 100% 100%

Note 1: Current numbers under the SAC construct represent UCAP for thermal resource class and average ELCC
starting values for solar and wind resource classes.

Note 2: MISO has adjusted the gas resource class by removing combined cycle resources.

Source: MISO, Market Redefinition: Accreditation Reform, RASC, February 28, 2024

Per its FERC deficiency letter response filing on August 26, 2024, MISO may also add a dual fuel
gas/oil class to the resources used in DLOL calculations. This information was not available at the
time of the modeling for this IRP.

Effective Load Carrying Capability

The MISO class average accreditation values shown in Table 3-2 above are used as the starting point
for each resource in the IRP modeling. For thermal and storage units, the initial value does not change
over time since these are dispatchable resources that are available to meet load when not in planned
maintenance or forced outage. However, due to the variable nature of solar and wind resources, it is
crucial to understand the reliable capacity contributions of these resources in the planning process.
The amount a resource can be counted on at periods of system stress is reflected in its ELCC. Unlike
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thermal units, the ELCC values of solar and wind resources will vary over time, depending on the total
capacity of those resources connected to the grid. Duke Energy Indiana retained 1898 & Co. to
develop ELCC curves used in modeling and development of the 2024 IRP. Refer to Appendix C for
more detail on ELCC and the accreditation values used in modeling.

Planning Reserve Margin Requirement Under Direct Loss of Load Methodology

In establishing the PRMR under DLOL, MISO has proposed to use the DLOL resource accreditation
values instead of the EFOR-based UCAP values used in previous methodologies, starting in MISO
planning year 2028/2029. This ensures that the amount of capacity purchased by LSEs is
commensurate with the accreditation of resources.

Because the DLOL total class accreditation is expected to be lower than traditional UCAP values, it is
expected that MISO will also require a lower planning reserve margin under DLOL than in years past.
The indicative PRM under DLOL can even be negative in some seasons. This implies that all
uncertainty in load service has been embedded in the accreditation value of resources, and hence
little or no reserve margin is required to be applied to the coincident peak load for further conservancy.

Table 3-2: Non-Coincident Planning Reserve Margin Used in IRP Modeling

Non-Coincident Planning Reserve Margin

Accreditation

Methodology Winter Spring Summer Fall
(Dec-Feb) (Mar-May) (Jun-Aug) (Sep-Nov)

SAC 16.8% 21.8% 5.6% 9.3%

DLOL -5.8% -2.7% 1.0% 4.5%

Duke Energy Indiana models a non-coincident peak load forecast in the 2024 IRP, thus the seasonal
planning reserve margins presented in Table 3-2 above incorporate both the coincident PRM and the
seasonal peak coincidence factors for MISO Local Resource Zone 6 (Duke Energy Indiana is in Zone
6). Duke Energy Indiana’s non-coincident peak load is higher than its peak load coincident with the
MISO peak, which causes the effective PRM on a non-coincident peak basis to be lower than MISO’s
PRM at the coincident peak.

Market Reliance

To ensure that none of the candidate resource portfolios developed for the IRP are overly reliant on
the MISO energy market to serve customer load, the Company includes a requirement in the capacity
expansion model that all candidate resource portfolios must be able to supply at least 75% of annual
customer energy needs from Duke Energy Indiana resources. This constraint is enforced beginning in
the 2030 study year. The constraint is important for portfolio development in the capacity expansion
model, but it is not applied in the production cost model, which simulates hourly dispatch of the
portfolio. This allows economic dispatch of Duke Energy Indiana resources as well as economic
purchases and sales through participation in the MISO energy market. The Company performed
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additional stochastic analysis to assess cost risk associated with MISO energy market exposure. The
results of this analysis are presented in Chapter 4 (Candidate Resource Portfolios) and are further
detailed in Appendix C.

Load Forecast

Forecasted customer demand provides the basis for developing candidate resource portfolios,
influencing the type, scale, and timing of resource changes. The Company prepares forecasts for
annual energy and seasonal peak demand as part of the planning process, using a methodology
(statistically adjusted end-use models and ordinary least squares regression analysis) relating sales
to growth in number of households, inflation-adjusted income, employment levels, inflation-adjusted
electric rates, market-driven efficiency and electrification trends, and policy-driven efficiency and
electrification trends. The Company’s load forecasting methodology and framework are described in
greater detail in Appendix D (Load Forecast). In the load forecast for the 2024 IRP, the Company is
projecting steady industrial sector demand growth driven by economic development, particularly
manufacturing expansion. High load factor industrial customers require reliable, around-the-clock
energy supply, a need that is reflected in the candidate resource portfolios presented in Chapter 4.

The load forecasting framework includes a national economic forecast, a service area economic
forecast, weather data analysis, and the electric load model. The economic forecasts include
projections of economic and demographic concepts such as population, employment, industrial
production, inflation, wage rates, and income levels. Moody’s Analytics, a leading national economic
consulting firm, provides historical data and forecasts of key economic and demographic variables for
the load forecast model. The economic forecast, key account insights, economic development project
assessments, and normal weather assessments are used together with the energy and peak demand
models to produce the electric load forecast. The compound annual growth rate (“CAGR”) of key
economic trends over the next 10- and 20-year periods are presented in Table 3-3 below.

Table 3-3: Summary of Annualized Growth Rates for Key Economic Drivers

Driver 2025-2034 CAGR 2025-2044 CAGR
Households (Population) 0.60% 0.42%
Real Median Income 0.93% 1.01%
Real GDP Nonmanufacturing 2.23% 0.34%
Real GDP Manufacturing 2.09% 1.74%
Residential Electric Rates' -4.26% -1.39%
Commercial Electric Rates' -3.72% -0.85%
Industrial Electric Rates’ -5.67% -2.79%

Economic Development

9 0
Projects Energy Growth 9.53% 8.28%

Note 1: Growth in electric rates based on 2023 dollars (adjusted for inflation).
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Growth in economic drivers of the three major sectors — residential (households), commercial (real
GDP nonmanufacturing), and industrial (real GDP manufacturing) — contributes to growth in electric
sales over the forecast horizon. Declines in electric rates relative to inflation provide an additional
growth impact on electric sales as customers adjust energy consumption based on electric rates.
Economic development impacts to the forecast ramp up from 2025 to 2034 and remain flat from 2034
to 2044. Economic development impacts refer to growth over and above what is already anticipated
for the service area according to the Moody's Analytics forecast.

Load Modifiers

Independent forecasts for electric vehicle (‘EV”) adoption and behind-the-meter (“BTM”) generation
are key load modifiers in the forecast. The load forecast is also adjusted to account for expected near-
term major load additions resulting from economic development wins within the Company’s service
territory. Duke Energy Indiana’s load forecasting group works with the economic development team
to identify the likely and expected new load from economic development projects and includes a
portion of this expected future load in the load forecast. Incorporation of economic development
projects in the load forecast is discussed further in Appendix D.

EVs and BTM generation are expected to significantly impact Duke Energy Indiana’s net retail load
over the 20-year planning period. New utility energy efficiency (“UEE”) programs are included as a
selectable resource in the capacity expansion model and are not reflected in the load forecast,
however, contributions from existing UEE programs are deducted from the load forecast to avoid
double counting as those programs reach end of life and are overtaken by naturally occurring efficiency
trends. Figure 3-2 below shows the impact of these load modifiers on the baseload forecast through
2034. Table 3-4 below shows the annual impacts, measured in gigawatt hours (“GWh”), of load
modifiers on the baseload forecast and provides net retail sales at meter, gross retail sales at
generator, wholesale sales, and total system obligation at generator.
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Figure 3-2: Load Modifier Impacts on Compound Annual Growth in Retail Sales (2025-2034)
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Electric Vehicles

EVs currently comprise roughly 5%-6% of total vehicle sales in Duke Energy Indiana’s service territory.
They are forecasted to grow to 38% of vehicle sales by 2030 and over 77% of vehicle sales by 2040.
Appendix D provides more detail about the EV forecasting methodology and the net load impact of
EVs for the base, low, and high load forecasts used in the IRP analysis.

Behind-the-Meter Generation

Adoption of BTM solar is projected to steadily increase in the Duke Energy Indiana service territory
throughout the forecast period, with a 20-year CAGR of approximately 7%. Energy from BTM
generation is expected to grow from less than 0.5% of load currently to nearly 1.5% of load over the
20-year planning horizon. Appendix D provides detail on the BTM solar forecasting process and the
net load impact of BTM generation on the base, low, and high load forecasts used in the IRP analysis.

Utility Energy Efficiency Historic Roll Off

The efficiency savings associated with existing UEE programs are deducted from the load forecast
(potential future programs are included as selectable options in the capacity expansion modeling and
are not reflected in the load forecast). Over time, as naturally occurring efficiency gains overtake the
existing utility programs, these savings become part of the basic load and no longer need to be
deducted. Table 3-4 below lists the “roll off” of these savings from UEE programs to naturally occurring
efficiency trends, which continue to reduce forecasted load on an enduring basis. Additional detail on
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the incremental savings from new UEE programs is provided in Appendix H (Demand-Side Resources
& Customer Programs).

Table 3-4: Forecasted Energy Sales — System Obligation at Generator (GWh)

Sales oV Roll Off ROSHE ches Meter Use Generator G L
enerator
2025 27,350 917 20 -26 36 28,297 2,303 30,600 2,493 33,093
2026 27,565 1,538 37 -44 77 29,172 2,373 31,545 1,954 33,499
2027 27,845 2,055 55 -63 131 30,023 2,441 32,464 1,983 34,447
2028 28,068 2,087 71 -82 202 30,347 2,467 32,814 2,102 34,916
2029 28,245 2,081 86 -101 294 30,604 2,488 33,092 1,715 34,807
2030 28,452 2,081 92 -122 413 30,915 2,513 33,428 1,787 35,215
2031 28,616 2,081 90 -143 570 31,213 2,537 33,750 1,787 35,537
2032 28,801 2,081 79 -165 757 31,553 2,564 34,117 1,787 35,904
2033 28,893 2,081 63 -186 967 31,818 2,585 34,403 1,787 36,190
2034 29,013 2,081 44 -206 1,195 32,126 2,610 34,736 1,787 36,523
2035 29,131 2,081 28 -224 1,437 32,453 2,636 35,089 1,787 36,876
2036 29,295 2,081 14 -242 1,689 32,837 2,667 35,504 1,787 37,291
2037 29,351 2,081 6 -258 1,946 33,126 2,690 35,816 1,787 37,603
2038 29,462 2,081 2 =275 2,204 33,474 2,718 36,192 1,787 37,979
2039 29,579 2,081 0 -293 2,463 33,830 2,747 36,576 1,787 38,363
2040 29,742 2,081 0 -310 2,720 34,232 2,779 37,011 1,787 38,798
2041 29,800 2,081 0 -327 2,902 34,455 2,797 37,252 1,787 39,039
2042 29,915 2,081 0 -345 3,105 34,756 2,821 37,577 1,787 39,364
2043 30,043 2,081 0 -362 3,323 35,084 2,847 37,932 1,787 39,719
2044 30,234 2,081 0 -382 3,564 35,497 2,880 38,378 1,787 40,164
CAGR 0.7% 9.5% 9.2% 25.9% 47.6% 1.4% 1.4% 1.4% -3.6% 1.1%
2025-2034
CAGR 0.5% 4.4% — 15.2% 27.3% 1.2% 1.2% 1.2% -1.7% 1.0%
2025-2044
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Alternate Load Forecasts

In addition to the base case load forecast, the Company developed both higher and lower projections
to evaluate resource needs under alternate customer demand conditions. Since the 2021 IRP, the
Company has adopted a more robust method for developing these alternate load forecasts. For this
IRP, the Company formulated detailed assumptions for high and low load, considering key factors
such as economic growth, electric vehicle adoption, behind-the-meter solar adoption, and economic
development. Notably, Duke Energy Indiana also incorporated considerable data center load in
addition to the larger economic development load assumed in the high load forecast.

Table 3-5 below provides a summary of the assumptions for the low, base, and high forecasts.

Table 3-5: Key Assumptions for Alternate Load Forecast Scenarios

e

Economics Ele<.:tric Behind-the- Economic
Vehicles Meter Solar Development’

Low 90/10 Low Adoption High Adoption Low (25%)
Base 50/50 Base Adoption Base Adoption Base (~60%)
High 10/90 High Adoption Low Adoption Higher (75%]

+500 MW data center?

Note 1: Economic development includes projects greater than 20 MW with plans sufficiently advanced such that some
level of demand could be anticipated with a reasonable degree of certainty.

Note 2: 500 MW of data center load is assumed in the high case in addition to 75% of announced economic
development projects.

Figure 3-3 below presents the base, low, and high load forecasts used in the IRP. Appendix D provides
more details on how each load forecast scenario was developed.
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Figure 3-3: System Obligation at Generator for Base, Low, and High Load Forecasts
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Fuel Prices

Duke Energy Indiana generates energy to serve its customers using a diverse mix of fuels including
coal, syngas, natural gas, and fuel oil, as well as renewable energy resources.

Forecasting Fuel Prices

The Company uses a combination of observable short-term market-based price forecasts and longer-
term fundamentals-based price forecasts to develop its coal and natural gas pricing forecasts. The
market-based price forecasts incorporate data from third-party market sources along with public
exchanges including New York Mercantile Exchange (“NYMEX”) and price quotes from fuel providers
in response to regular Duke Energy fuel supply requests for proposals. The long-term fundamental
forecast is created as a composite of several nationally recognized fuel forecasts including both
publicly available data (e.g., United States Energy Information Administration (“EIA”)) and third-party
proprietary forecasts from multiple reputable fundamental forecast providers.

The Company’s high and low fuel price forecasts are based on alternative fuel price cases in the EIA
Annual Energy Outlook (“AEQO”) for 2023. The EIA Low Oil and Gas Supply case describes a future in
which fuel supplies are constrained, and high extraction costs are realized, driving up natural gas
prices. Conversely, the EIA High Oil and Gas Supply case describes a future with high fuel availability
and low extraction costs, which leads to persistently low natural gas prices.

Figures 3-4 and 3-5 below provide the fuel price forecast for coal and natural gas. Additional details
on fuel price forecasts can be found in Appendix C.
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Coal Procurement & Price Forecasts

Coal-fired generators continue to provide reliable, dispatchable energy to Duke Energy Indiana
customers. Until such time that existing coal units are retired or transitioned, coal prices will impact
the economics of energy supplied by the fleet. In evaluating the purchase of coal as a fuel, three
primary factors are considered: (1) the reliability of supply in quantities sufficient to meet Duke Energy
Indiana generating requirements, (2) the quality required to meet environmental regulations and/or
manage station operational constraints, and (3) the lowest reasonable cost as compared to other
purchase options. The “cost” of the coal includes the purchase price at the delivery point,
transportation costs, scrubbing costs for sulfur, emission allowances for nitrogen (“NOx”) and sulfur
oxides, and the evaluated economic impacts of the coal quality on station operations. Refer to
Appendix C to review more detail on cost curves used for the different fuel price forecasts.

To enhance fuel supply reliability and mitigate supply risk, Duke Energy Indiana purchases coal from
multiple mines in the geographic area of its stations. Stockpiles of coal are maintained at each station
to guard against short-term supply disruptions. Currently, coal supplied to the Company’s coal stations
is sourced primarily from Indiana and lllinois, as these states are rich in coal reserves with decades of
remaining recoverable reserves. However, utility demand for coal is expected to decline over the
foreseeable future, which could potentially impact the viability of supply sources over the long term.
While coal prices are currently projected to rise only slightly above inflation for much of the planning
horizon, the risk of supply shocks increases over time. Annual U.S. coal consumption has fallen over
30% in the last decade in response to coal plant retirements and relatively low natural gas prices. With
tens of additional gigawatts (“GW”) of capacity potentially retiring across the U.S. in the next decade,
utility demand for coal will continue to weaken."! Export demand from Asia and Europe are expected
to provide some limited upward pressure on thermal coal prices.

Figure 3-4: Coal Price Forecasts (lllinois Basin, $/MMBtu))
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" U.S. Energy Information Administration, Annual Energy Outlook 2023, March 16, 2023, available at
https://www.eia.gov/outlooks/aeo/.
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Note: These trend lines are direct outputs of the EIA AEO 2023 High Gas Supply and Oil sensitivity and Low Gas
Supply and Oil sensitivity. The High Coal price drops below the Base price due to this dependency on EIA’s forecasted
gas supply rather than coal supply.

Natural Gas Procurement & Price Forecasts

New natural gas-fired generation will play a critical role in maintaining reliability and affordability for
customers as part of an orderly transition to a lower risk, more efficient, and more environmentally
sustainable system. Today, Duke Energy Indiana generates nearly a quarter of its electricity from
natural gas using combustion turbine (“CT”) and combined cycle (“CC”) generators. The Company
secures firm natural gas supply with spot market purchases under an Asset Management Agreement
or under a North American Energy Standards Board agreement as a firm bundled delivered product
(spot natural gas plus transportation). The Company releases its firm transportation to an asset
manager to optimize and provide supply and firm delivery to its natural gas generation portfolio. Duke
Energy Indiana has the following firm transportation contracts: (1) Midwestern Gas pipeline for gas
delivery to Edwardsport, Vermillion, and Wheatland; (2) ANR Pipeline for gas delivery to Henry County;
and (3) Panhandle Eastern Pipeline for delivery to Noblesville.

For IRP modeling purposes, the Company assumes gas for new resources is delivered via major
interstate and intrastate pipelines. The natural gas price forecast includes estimates of the interstate
and intrastate firm transportation costs and pipeline upgrades.

Figure 3-5: Natural Gas Price Forecasts (Henry Hub, $/MMBtu)
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Oil Procurement & Price Forecast

Duke Energy Indiana uses fuel oil to start coal-fired units and for flame stabilization during low load
periods. Cayuga Unit 4 (CT) and new CTs use oil as a backup fuel. Oil supplies, purchased on an as-
needed basis, are expected to be sufficient to meet needs for the foreseeable future.

As oil makes up less than 0.1% of Duke Energy Indiana’s generation mix, only a base price forecast
is developed, which is presented in Figure 3-6 below.
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Figure 3-6: Oil Price Forecast (NY Harbor Ultra-Low Sulfur Diesel, $/MMBtu)
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Power Price

Forecasted power prices in the MISO energy market are a function of forecasted fuel prices and other
key input assumptions, including requirements under the Environmental Protection Agency (“EPA”)
Clean Air Act (“CAA”) Section 111 May 2024 Final Rule (“EPA CAA Section 111 Rule”), tax incentives
under the Inflation Reduction Act of 2022 (“IRA”), potential carbon tax legislation (in the Aggressive
Policy & Rapid Innovation Scenario only), and new resource cost and availability. Additionally,
changes in MISQO’s generation fleet are modeled to align with the assumptions of each specific
resource planning scenario.

The Company developed individual generation expansion plans for the Eastern Interconnection, which
is the power grid reaching from Central Canada eastward to the Atlantic Coast, south to Florida and
west to the foot of the Rockies (excluding most of Texas), for each of the three different IRP planning
scenarios (or “worldviews”). In addition, the Company also developed unique power price forecasts
for the “No 111” portfolio variation, and to align with the high and low fuel price forecasts used in
sensitivity analysis. Figure 3-7 below provides the power price forecasts for each planning scenario.
The effect of the carbon tax is reflected in the energy price forecast for the Aggressive Scenario starting
in 2030. The price increases immediately when the tax is implemented, and then declines rapidly as
the market adjusts.
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Figure 3-7: Power Price Forecasts by Planning Scenario
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Power price forecasts used for sensitivity analysis are provided in Appendix C.
Federal Policy

EPA CAA Section 111 Rule

On May 9, 2024, the EPA published final new source performance standards (“NSPS”) for greenhouse
gas emissions from new, modified, and reconstructed oil and natural gas-fired electric generating units,
as well as emission guidelines for existing coal-fired electric generating units. For new oil and natural
gas-fired units, compliance with the NSPS emission limits discussed below are required at
commencement of operation, with more stringent limits becoming applicable for new baseload natural
gas-fired combustion turbines over time. For existing coal-fired units, under Section 111(d), states
must submit plans by 2026 for containing standards consistent with the federal guidelines.

In its final rule, the EPA defines two subcategories for coal-fired units and a retirement option. Long-
term coal-fired steam generating units installing and operating carbon capture and sequestration
(“CCS”) beginning in 2032 with 88.4% reduction from baseline CO2 emission rates may operate
indefinitely. Medium-term coal-fired steam generating units may elect to cease operations before
January 1, 2039, and by January 1, 2030, must co-fire 40% natural gas that results in a 16% reduction
in emission rate compared to their baseline CO2 emission rates. Finally, coal units may elect to cease
operations before January 1, 2032. In addition, if a coal unit converts to firing 100% natural gas and
intends to run past 2039, it must convert by January 1, 2030.

For new baseload natural gas units, the EPA CAA Section 111 Rule requires CCS by January 1, 2032;
however, Duke Energy Indiana does not expect CCS to be a viable alternative in that time frame due
to the state of existing technology. (One potential exception is Edwardsport, where the Company has
been awarded a U.S. Department of Energy front-end engineering and design (“FEED”) study for CCS
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demonstration.) As such, starting January 1, 2032, new baseload natural gas units are limited to the
requirements for intermediate load units, that is, a 40% annual capacity factor (“CF”) limitation. New
CTs treated as intermediate load units and are also limited to a 40% capacity factor in the modeling in
compliance with the new rule.

Figure 3-8 below provides a summary of the EPA CAA Section 111 Rule for existing coal units and
new natural gas turbines. These new requirements will impact coal units at Cayuga, Gibson, and
Edwardsport and will be implemented as part of a State Plan submitted by the Indiana Department of
Environmental Management (“IDEM”) to EPA for its approval.

Figure 3-8: Summary of Compliance Options Under EPA CAA Section 111 Rule

@ Existing Coal €% New Gas Turbines

Deadline Retire Co-fire Convert ccs Bazdling Base Load Intermediate Load Low Load
(>40% CF) (20% < CF < 40%) (=20% CF)
40% natural gas ) Use of
1/1/2030 —0 co-firing (at least ~ Conversion to Upon 800 Ib. 1,170 Ib. lower-emitting
16% emissions ~ 100% natural gas operation CO/MWh C0,/MWh fuels (<160 Ib.
reduction) C0/MMBtu)

Presumptive 83.4% Emission rate of
o 0z emission rate 100 Ib. CO/MWh,
Retire without

reduction, equivalent 1/1/2032 —O equivalent to 90%

changes 1090% 0CS instaled 00S installed and
and operational operational

Can continue to

12/31/2038 —O Retire operate on gas or
on coal with CCS

1/1/2032 —©

Additional information about the EPA CAA Section 111 Rule and the other environmental rules and
regulations impacting the resource plan modeling can be found in Appendix J (Environmental
Compliance).

Clean Water Act Section 316(a) & 316(b)

In compliance with Sections 316(a) and 316(b) of the Clean Water Act, Duke Energy Indiana has
submitted study reports to IDEM ensuring compliance of existing identified thermal resources, which
include Cayuga, Gibson, and Noblesville. No further action is needed at Gibson and Noblesville for those
units to be in compliance with Section 316(a) and 316(b), at this time; however, continued operation of
the Cayuga steam units into the mid-2030s would be complicated by the need to potentially add closed-
cycle cooling to achieve compliance with Section 316 requirements. These requirements are discussed
further in Appendix J.
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Carbon Tax

In the Aggressive Policy & Rapid Innovation (“Aggressive”) scenario only, Duke Energy Indiana
included a carbon tax introduced by 2030. This scenario assumes aggressive climate policy
intervention implemented through a combination of incentives, taxes and regulations. The carbon tax
assumption is informed by the Market Choice Act (“MCA”) reintroduced in the 118th Congress, which
proposed a carbon tax of $35 per metric ton of CO2 equivalent emissions.

In the Reference and Minimum Policy & Lagging Innovation (“Minimum”) scenarios, Duke Energy
Indiana did not model a tax on carbon emissions. Currently, there are no state or federal regulations
taxing carbon emissions.

Inflation Reduction Act

The Inflation Reduction Act of 2022 was signed into law on August 16, 2022. For Duke Energy Indiana,
the IRA will primarily provide production tax credits (‘PTC”) and investment tax credits (“ITC”) for zero-
carbon generation. PTCs are inflation-adjusted federal tax credits for each kilowatt-hour (“kWh”) of
electricity generated during the first 10 years of a facility’s operation. ITCs are federal tax credits based
on a percentage of the capital cost of a facility and can be taken immediately upon project completion.

Both the ITC and PTC are awarded in base and bonus amounts as certain criteria are met. As seen
in indicative Figure 3-9 below, the base credit for building a zero-carbon emitting resource is 6% of
eligible investment for ITC and $6/megawatt-hour (“MWh”) (2025$) of PTC for the first 10 years of
operation (inflating over time). There are three types of bonuses that can be added by meeting certain
criteria for projects greater than 5 MW: (1) Wage and Apprenticeship (“W&A”), (2) Domestic Content,
and (3) Energy Communities. These criteria are subject to certain conditions:

o Wage & Apprenticeship: Project wages must be equal to or greater than local prevailing
wages; certain percentage of work hours must be performed by qualified apprentices.

e Domestic Content: Project's iron, steel and other components must be made in the U.S., and
a certain percentage of the project’'s manufactured products must be produced in the U.S.

e Energy Community: Project must be located in a coal closure area, a brownfield area, or other
statistical area identified by the U.S. Internal Revenue Service.

Meeting wage and apprenticeship criteria adds a five times multiplier on the base credit, which results
in a base ITC increase by 24 percentage points to a total of 30% and an increase in base PTC by
$24/MWh to a total of $30/MWh. Meeting domestic content or energy community criteria can increase
ITC by 10 percentage points each or 20 percentage points combined and PTC by $3/MWh each or
$6/MWh combined. Potential maximum credit if all bonus criteria is met is 50% for ITC and $36/MWh
(2025%) for PTC.
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Figure 3-9: IRA ITC & PTC Potential
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The Company assumes in the 2024 IRP analysis it will be able to meet wage and apprenticeship
guidelines for all zero-carbon technologies. The baseline tax credits for all eligible projects will be
approximately 30% ITC or $30/MWh PTC (2025). The Company also assumes it will achieve the
domestic content bonus for wind projects beginning in 2030, energy community bonuses for 60% of
standalone solar and solar paired with storage (“SPS”), and energy community bonuses for 100% of
standalone battery energy storage and advanced nuclear (small modular reactor (“SMR”) and
advanced reactor (“AR”)).

Table 3-6 below provides an overview of ITC and PTC assumptions for each technology type, including
where applicable bonus incentives are included. For generic IRP modeling purposes, the Company
assumes that solar and wind will receive PTCs, and all advanced nuclear and energy storage, whether
paired or standalone, will receive ITCs. Nuclear units are modeled at a 40% ITC value with 10% cost
of transfer — equating to 36% final ITC. Actual tax credit determinations will be made on a project-by-
project basis in plan execution, based on-site and project-specific criteria.
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Table 3-6: IRA Assumptions in Reference Scenario

BasePTC  BaseTC JBVZZES& Er‘:::‘gsy DE;"e‘fﬁc PTC ITc
(45Y) (48E) Apprent. Comm Content Modeling Modeling
SMR No Yes Yes 100% No N/A 36% ITC
Standalone o 1.06x
Solar Yes No Yes 60% No W&A PTC N/A
Wind o 1.06x
(Pre-2030) Yes No Yes 60% No W&A PTC N/A
Wind o 1.16x
(2030+) Yes No Yes 60% Yes W&A PTC N/A
1.06x
SPS (Solar) Yes No Yes 60% No W&A PTC N/A
SPS (Storage) No Yes Yes 60% No N/A 36% ITC
AR (Nuclear) No Yes Yes 100% No N/A 36% ITC
AR (Storage) No Yes Yes 100% No N/A 36% ITC
g:z:':;f“e No Yes Yes 100% No N/A 40% ITC

Tax credits are also available for CCS at a rate of $85/metric ton of CO2 captured and sequestered for
the first 12 years of CCS system operation.

Table 3-7: IRA Incentives Modeled for CCS

Bonus Tax Credit

Incentive Wage & App Description Phase Out

12 Years of Tax Credits @ Construction Must Begin by
CCs 45Q Yes $85/Metric Ton of CO2 12/31/32; Safe Harbor
Captured & Sequestered available

Tables 3-6 and 3-7 above present the IRA assumptions used for the Reference Case. As detailed in
Chapter 2 (Methodology), the Company adjusted IRA assumptions for the Aggressive and Minimum
worldviews. Like the Reference Scenario, the Aggressive Worldview assumes an extension of PTCs
and ITCs over the planning period (no phaseout); however, the Aggressive Worldview includes
additional domestic content bonuses for solar, wind, and solar paired with storage, boosting the
applicable PTC or ITC credits, as summarized below in Table 3-8. The Minimum Worldview assumes
the IRA is repealed by 2025; therefore, no PTCs and ITCs are included in modeling for that scenario.
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Table 3-8: IRA Assumptions in Aggressive Worldview

BasePTC  BaseTC VBVZSZS& Eg:r”gsy poonue. PTC ITC
L9 = Apprent. Community Content RN 2 LRI
SMR No Yes Yes 100% No N/A 36% ITC
Standalone 0 1.16xW&A
Solar Yes No Yes 60% Yes PTC N/A
Wind Yes No Yes 60% Yes 116WaA N/A
PTC

SPS (Solar) Yes No Yes 100% Yes 1A N/A
SPS (Storage) No Yes Yes Yes No N/A 36% ITC
AR (Nuclear) No Yes Yes 100% No N/A 36% ITC
AR (Storage) No Yes Yes 100% No N/A 36% ITC
ekl No Yes Yes Yes No N/A 40% ITC
Storage

Supply-Side Resources

This section provides brief descriptions, model inputs, and assumptions for supply-side resources
included in the 2024 IRP analytics. To be selectable in the capacity expansion model, each resource
type discussed here passed the technical and economic screening process described in Appendix F
(Supply-Side Resources). Appendix F also includes information on resources excluded from IRP
analysis due to technical or economic screening.

For IRP modeling purposes, new generic resources are treated as if they are Company-owned in order
to ensure that differing ownership structures do not distort resource evaluation within the EnCompass
capacity expansion model. The role of the IRP is to identify how much of and when each resource
type should be added to or removed from the portfolio. Specifics of how resources are procured,
including appropriate contractual or other arrangements, are project-specific considerations that are
determined in resource procurement, downstream of the IRP.

Retirement & Conversion of Existing Resources

As introduced in Chapter 2, the Company developed the various generation strategies to evaluate
combinations of retirements and conversions of existing coal units to achieve compliance with the EPA
CAA Section 111 Rule. In addition to the 111-compliant strategies, Duke Energy Indiana developed a
“No 111” strategy variation using the Reference Case inputs absent the requirements of the EPA CAA
Section 111 Rule. The full analytical framework for the 2024 IRP, including the generation strategies,
strategy variations, and sensitivity analysis, is described in detail in Chapter 2.
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Selectable Supply-Side Resources

The Company considered a diverse range of baseload, intermediate, peaking, variable energy, and
energy storage technologies in developing the Plan. Appendix F describes the technical and economic
screening process the Company used to identify the technically and economically viable resources for
inclusion in IRP modeling. This section provides an overview of the assumptions associated with the
selectable supply-side resources made available in the EnCompass capacity expansion modeling
phase.

Table 3-9 below summarizes the key Reference Scenario assumptions for selectable supply-side
resources included in the capacity expansion modeling. Further details regarding model input
assumptions for selectable resources are provided in this section, with additional information provided
in appendices referenced herein. As previously noted, input assumptions, such as project capital costs
and transmission interconnection costs for each resource type, are generic values, and actual costs
and characteristics will vary by project according to site and project-specific conditions. As part of the
generic modeling process, several resource types were available for model selection in capacity blocks
smaller than what may actually be deployed. This was done to better understand how the timing of
resource needs is distributed and to reflect the ability to partner with other entities on new generating
stations.

Table 3-9: Key Assumptions for Selectable Supply-Side Resources in Reference Case

Technology Key Assumptions

e 300 MW available for model selection in 2027, 1,150 MW in 2028, 1,400 MW
in 2029, 1,600 MW/year in 2030 and 2031, and 1,800 MW/year from 2032
through the end of the planning period
e Bifacial panels, single-axis tracking (“SAT”)
e Beginning in 2028, model may select standalone solar or solar paired with 4-
hour battery energy storage

Solar

e 575 MW available for model selection in 2028, 700 MW in 2029, 800
MW/year in 2030 and 2031, and 900 MW/year from 2032 through the end of
the planning period

S.toragt.a e Capacity for paired storage resources is equal to 50% of the associated AC
Paired with .
Solar solar capacity
e 4-hour lithium-ion
e Up to 300 MW/year available for model selection in 2028 and 2029,
increasing to 700 MW/year from 2030 through the end of the planning period
Standalone . . . . .
e All storage available in the Reference Scenario is 4-hour lithium-ion
Storage
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e Four 300 MW SMRs available for model selection in 2037 and each year
thereafter (1,200 MW/year)
Advanced e Two 300 MW advanced reactors with 150 MW of integrated thermal energy
Nuclear storage available beginning 2039 (900 MW/year)
e 200 MW/year available for model selection in 2028 and 2029, 300 MW/year
in 2030 and 2031, 400 MW/year available from 2032 through the end of the
Wind planning period

e Market-based natural gas commodity prices are used for 2025-2029,
transition from market-based to fundamentals-based prices 2030-2032, full
fundamentals-based pricing beginning i