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DUKE ENERGY INDIANA: AN OVERVIEW

BRIEF SUMMARY OF THE DUKE ENERGY INDIANA 2021
INTEGRATED RESOURCE PLAN

As the state's largest electric utility, Duke Energy Indiana provides affordable, reliable,

and clean energy to approximately 860,000 residential, commercial, and industrial

electric customers.

SERVING GENERATING

Customers in 69 of Indiana’s
92 counties

Facilities capable of producing
6,429 megawatts of electricity

SUPPORTING DELIVERING

Suburban areas near Indianapolis, Ind.,

i Sl D Power to our customers in a
Louisville, Ky., and Cincinnati, Ohio,

23,000 square miles
service territory

and in cities such as Bloomington, Terre
Haute and Lafayette
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Duke Energy Indiana is dedicated to strengthening the communities we serve. We provide
an essential service for a diverse customer base that relies on us to power their homes,
assembly lines, pastimes and livelihoods. As such, we work hard to develop clean and
efficient energy sources and to help create jobs that bolster the local economy — helping

to make this state a great place to live and work.

Duke Energy has generating resources throughout its service territory to reliably serve

customers in every hour of every day and is committed to transitoning the fleet in a

responsible way towards a clean energy future.
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WHAT IS AN IRP?

Duke Energy Indiana’s Integrated Resource Plan is a comprehensive
planning document used to forecast customer demand for electricity
and our response to those needs. Our goal is to provide affordable,
reliable and clean energy for our customers today and in the future. The IRP is updated

and filed every three years with the Indiana Utility Regulatory Commission.

With each IRP, we use current information to keep our

long-term plan updated. When it is time to make a near-term

decision, we gather the best available information to analyze

for that specific decision in detail at that time. This two-

level approach enables us to make the best decisions today

/and prepare for meeting customers’ needs in the future.

An IRP summary document, such as this one, helps our customers

understand how we supply and deliver energy today —and how we will continue to enhance

our service in the future.
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OUR PUBLIC ADVISORY PROCESS

As part of the public advisory process with our customers, Duke
Energy Indiana conducted eight stakeholder meetings to gather
feedback and discuss the IRP process with interested parties, as
well as two customer-focused evening sessions. The eight meetings and related activities are

summarized below:

STAKEHOLDER MEETINGS
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PLANNING FOR THE FUTURE

We used scenario analysis as part of this year's IRP planning
process. Once we identified some key driving forces, including
carbon pricing, environmental regulations, and fuel prices, we
discussed those pressures in our stakeholder meetings. The feedback gathered helped us

develop four separate scenarios.
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RESOURCE PLANNING

We carefully consider which types of generating options we use because each source has its
own set of advantages and disadvantages, ranging from costs and environmental attributes
to reliability. Because customers demand different amounts of energy depending on time of
day and season, our generation portfolio requires a mix of resources that provides the

flexibility needed to meet varying loads.

A key part of the IRP process is to develop and evaluate different generating resource plan
strategies. Once the specific modeling assumptions for each scenario were determined, a

model was used to find the lowest cost portfolio of resources, or the optimized resource plans.

OPTIMIZED RESOURCE PLANS

1. Reference Case without Carbon Regulation Portfolio- most coal runs through IRP

period; adds CC and almost 1,200 MW of renewables.
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2. Reference Case with Carbon Regulation Portfolio- All coal retires by 2031; 2
Combined Cycles (CC) added in 2027; over 6,000 MW of renewables.

3. High Gas Prices- most coal runs until the end of the IRP period; 3,400 MW of
renewables.

4. Low Gas Prices- all coal retires by 2029; 2 CCs added in 2027; 225 MW of renewable

HYBRID RESOURCE PLANS

The second group of portfolios was developed by evaluating the optimized portfolios for
lessons learned as well as lessons learned from several key sensitivities. The portfolios

coming out of that process are:

1. Balanced Hybrid- retires approx. half of coal fleet in 2020s; adds 2 CCs; 3,700 MW
of renewables.

2. Renewables-CC Hybrid- most coal retires by 2030; adds 2 CCs; 5,500 MW of
renewables.

3. Renewables CC/Combustion Turbine (CT) Hybrid (the preferred portfolio)- out of coal
by 2035; adds one CC in 2027; 7,325 MW of renewables.

4. Renewables-CT Hybrid- most coal retires by 2030; adds 1,400 MW of CTs; 6,275

MW of renewables.

STAKEHOLDER INSPIRED RESOURCE PLANS

Duke Energy Indiana’s stakeholders and their input were valuable elements in the
development of this plan. The stakeholder collaboration and engagement process provided

robust discussion and outputs — and resulted in five stakeholder derived portfolios, which
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reflect the preferred resource mixes of various stakeholder groups.
1. Biden 100 - 100% CO: reduction by 2035.
2. Biden 90 - 90% CO; reduction by 2035.
3. Environmentally Focused - of out of coal by 2030; no new gas and adds renewables.
4. Reliable Energy- balanced transition of generation fleet; adds carbon capture
sequestration to Edwardsport.
5. Deep Decarbonization / Rapid Electrification- significant CO, reduction by early 2030s

and load growth due to increased electrification of the economy.!

2021 IRP PREFERRED RESOURCE PLAN

Based on its superior performance in scenario and sensitivity analyses, the
Renewables/CC/CT Portfolio was selected by Duke Energy Indiana as the preferred resource
plan. This portfolio stands out due its combination of relatively low cost, lower carbon
emissions and greater resource diversity with lower exposure to energy market risk. The
preferred portfolio also has the flexibility to adjust for different forms of carbon regulation, the
changing economics of renewables, storage, and natural gas generating resources, and new

technology like hydrogen capability or storage advancements.

As shown in the table below, the Preferred Portfolio features a measured approach with
moderately accelerating coal retirements, adding of natural gas for continued reliability and
progressively adding renewable generation, beginning with solar in the short term. The benefit
of this Plan is the flexibility to adjust to changing market and regulatory conditions, as

well as a smooth fleet transition to one that is more diverse and less carbon intensive. The

! The Company is still working with a stakeholder on this portfolio so the results are not included herein.
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Company will issue a request for proposals (RFP) for the near-term resource needs included

in the Plan —/.e., solar and natural gas additions. More details on that process can be found

in the short-term action plan section of the IRP.

Duke Energy Indiana 2021 IRP Preferred Portfolio

Coal Retirements Gas Additions Solar +
Storage
AR Gallagher 2&4 (280 MW) 47 100
2022 47 100
2023 197 100
2024 447 100
ZAOVZ Gibson 5 (313 MW) 647 100
2026 847 100
CcC
{0yl Cayuga 1&2 (1005 MW) (1221 MW) 1,047 100 75
2028 1,247 100 150
{024l Gibson 3&4 (1262 MW) 1,497 100 225
2030 1,547 200 300
2031 1,697 400 450
2032 1,847 600 525
2033 1,997 900 600
2034 2,147 1,200 675
Gibson 1&2 (1270 MW) oT
PAOSISI Edwardsport coal (1160 MW) 2,297 1,500 900
gasification (32 MW) 2
2036 2,447 1,800 975
2037 2,575 2,100 1,125
2038 2,725 2,400 1,275
2039 2,875 2,600 1,425
3,025 2,800 1,500

2 Assumes retirement of coal gasification or implementation of carbon capture utilization and storage at
Edwardsport in 2035.
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In terms of performance across the four scenarios, the preferred portfolio competes well in
terms of long-term revenue requirement, or cost, with lower than average energy market

exposure and relatively high CO, reduction.

Preferred Portfolio Performance on Key Metrics
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FLEET TRANSITIONS AND ACHIEVES SIGNIFICANT CARBON REDUCTION

As shown below, the Duke Energy Indiana resource plan transitions over time by retiring all
coal fired generation by 2035, adding triple the amount of renewable energy from its last
plan, adding moderate additions of natural gas to maintain reliability, and making significant

reductions in carbon dioxide emissions.

DUKE ENERGY INDIANA 2021 IRP

Capacity Mix
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PREFERRED PORTFOLIO (CO> REDUCTIONS vs 2005 BASELINE)?®

COAL MW IN PREFERRED PORTFOLIO

SHORT TERM ACTION PLAN

The Preferred Portfolio provides a measured and responsible approach with accelerated coal
retirements, additions of natural gas for continued reliability and progressively adding
renewable generation, beginning with solar in the short term. The benefit of this Plan is the

flexibility to adjust to changing market and regulatory conditions, as well as a smooth fleet

3 In the Reference with Carbon Regulation scenario, Duke Energy Indiana’s Plan would reduce carbon emissions
63% by 2030 and 88% by 2040 from Duke Energy Indiana’s owned generation, relative to 2005 levels.
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transition to one that is more diverse and less carbon intensive.

In terms of execution, the IRP can be viewed as a foundational element that sets the strategic
direction of the generating fleet. Early in 2022, the Company will be issuing a request for
proposals (RFP) to gather bid information for the next phase of resources that will be added
to the portfolio. The results of this process will likely be several generating projects that will
be submitted to the Indiana Utility Regulatory Commission as part of the certificate of public
convenience and necessity (CPCN) process. Afterwards, the Company will begin executing

on approved projects.

CONCLUSION

Duke Energy Indiana’s resource plan provides a path forward to an affordable, reliable, flexible
and clean energy future. We're making an orderly and responsible transition to cleaner energy,

while maintaining a focus on the reliability and affordability of our service for our customers.
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SAFETY TECHNOLOGY OPENING INTRODUCTIONS
MESSAGE COMMENTS

Microsoft-Teams
check
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Meeting Protocols

The value of this process is in participation ... please jump in!

We set aside time at the end of each section for Questions, and
If you need clarification at any time, feel free to ask!

"Raise your hand” for comments and questions, we will try to
get to you ASAP - We will not actively be monitoring Chat

Please use your video! Not a requirement and it
helps us to see who we are speaking with.
Mute mic when you don’t want to speak.
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Why are we here today?

Kickoff 2021 IRP Process

 Recap 2018 IRP
* Discuss lessons learned from last cycle and improvement opportunities

« Discuss high level plan for 2021 stakeholder
meetings and feedback

* QOverview Load Forecasting
* Engage with Stakeholders
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What are the Goals of the IRP Process

INTEGRATED RESOURCE PLAN (IRP):

DEI’s plan to provide safe, reliable and sustainable energy solutions for our Customers in Indiana.

* |RPs are submitted every three years

* Plan is created with stakeholder input

e 20-year look at how DEI can cost-effectively serve our customers

* Modeling and analysis culminate in a utility preferred resource portfolio

What is a preferred resource portfolio?

“‘Preferred resource portfolio” means the utility's selected long term supply-
side and demand-side resource mix that safely, reliably, efficiently, and cost-
effectively meets the electric system demand, taking cost, risk, and uncertainty
into consideration.”

IURC RM #15-06, LSA Document #18-127
Link (PDF): https://www.in.gov/iurc/files/RM ord 20181024141710007.pdf
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https://www.in.gov/iurc/files/RM_ord_20181024141710007.pdf

Agenda

10:00
10:15
10:45
11:15
11:45
12:00
1:00

2:00

Welcome & Introductions

Review of the 2018 DEI IRP

Stakeholder feedback

Contemplated changes for 2021 IRP
Overview of future stakeholder meetings
Lunch Break

Load forecasting S,
Closing comments \@@

\@
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Review of 2018 IRP
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Review of 2018 IRP (Capacity Mix in 2037)

2018 DEI Preferred Portfolio

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 26




Portfolio Selection Criteria
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Stakeholder Feedback from 2018 IRP

More info on Load Forecast
Source of resource information

More IRP improvement discussion

Stakeholder meeting process

Faster renewable deployment

Retirements

Annual limits on additions
Reliability

Level of detail in IRP &
Stakeholder meetings

Increased Transparency

Feedback Proposal for 2021 IRP Process

Included in Stakeholder meeting #1 and in IRP
Combination of consultant, public, RFl data
Will add more description in IRP

Interrupted due to modeling issue; bringing modeling capability in-house;
using experienced third-party facilitator to improve process

Add renewables when it makes sense balancing economics, risk an
reliability needs

Model for economic retirements
Practicality (labor, supply chain, etc.)

Need to address since an increase in intermittent resources and a
reduction in grid supporting resources will require appropriate mitigations

Higher level in meetings and body of IRP; more detail in side meetings and
appendices

Priority and model change is expected to help considerably
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Comparison of 2018 IRP and 2015 SH Portfolios

RETIREMENTS TOTAL MW 2021-25 2026-30 2031-35
2015 Stakeholder Distributed Gall 2&4;
3449 MW ’ Gib 2&3
Generation Portfolio Cay 1&2; Gib 1&5 |
Gib 4; Gib 3&5;
2018 Preferred Portfoli 3191 MW Gall 2&4 ! ’
relerred FOrtone . Cay 1-4 Noble CC
2015 Stakeholder Green Utility Gall 2&4;
2189 MW ' Gib 1
Portfolio Cay 1&2; Gib 5 !
SOLAR & WIND ADDITIONS TOTAL MW 2021-25 2026-30 2031-35
2015 Stakeholder Distributed 2410 MW 970 MW Solar; 420 MW Solar; 420 MW Solar;
Generation Portfolio 800 MW Wind 550 MW Wind 250 MW Wind
. 400 MW Solar; 550 MW Solar; 500 MW Solar;
2018 Preferred Portfolio 2050 MW 100 MW Wind | 250 MW Wind | 250 MW Wind
2015 Stakeholder Green Utility 1690 MW 380 MW Solar; 300 MW Solar; 210 MW Solar;
Portfolio 250 MW Wind 300 MW Wind 250 MW Wind
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Contemplated changes for 2021 IRP

Change to Encompass Model Parallel testing in 2020

Eastern Interconnect Modeling Feedback of evolving resources impact on power prices will be modeled
Risk Driven Scenarios Stakeholder suggestion

Source data/Confidentiality Publicly available data / Proprietary data / NDAs / RFI

UCAP Modeling Stakeholder suggestion

Portfolio Tool Allows stakeholders to adjust portfolio and assess possible resource mixes

to serve actual system load for historical seasonal weeks

Edwardsport Retirement Analysis Evaluate retirement/lay-up of power plant and/or gasifier
Issue RFI Use as alternate data source

Modeling EE & DR as sub-portfolios Stakeholder suggestion; new MPS being prepared

DERs Define and discuss in meeting #2

T&D Impacts Working on scenario specific T&D impacts
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Tentative timeline/topics for 2021 IRP

1) November 10 Introduction; Lessons learned/improvement opportunities; Load forecasting
2) Late January Scenarios, AMI data & customer programs, DERs

3) March/April Optimized portfolios & misc. topics

4) June/July Modeling results; hybrid and stakeholder portfolios

5) August/September Modeling results and sensitivities

6) October Preferred portfolio

*Survey will be sent to stakeholders to provide suggestions and preferences
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Overview of
Load Forecasting
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Energy Sales Forecast Methodology: High Level Process

; ; 2) Quantify and test relationship
[ 1) Identlfy forecast Varlables between forecast drivers and

'''''''''''''''''''''''''''''''''''''''' historical sales 3) Obtain variable projection ]

Economic variables

Economic variables

Electric Rates

Electric Rates

Appliance
Saturations and

Energy Sales | :
Econometric ; Appliance

Efficiencies : Models Saturations and
' ' Efficiencies

Electric Sales
Weather data

(so|qelen
1Se28104) uonoaloid

Weather data

v
History (Forecast Variables)

— 4) Apply estimated relationships to produce forecast

: Sales forecast without Add outside of the :
H adjustments for model impacts (EE, Review Forecast Results I
. 1

:_ incremental impacts I
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Forecast Methodology: Energy Sales Forecast Drivers

Retail Load

System Load

e Population * Gross Domestic e Manufacturing e Employment e Contract by
¢ Income Product Employment ¢ Rates Contract
e Rates * Retail Sales ¢ Industrial e Weather * Retail Growth
« Appliance ¢ Income Production Indices
Saturations & e Rates
Efficiencies e Weather
e Weather

» Duke Indiana load forecast is based on a bottom-up approach (projections by customer class)
» Duke Energy uses economic, price, weather and efficiency variables to project energy sales
* The relationship between the sales drivers and energy sales is constantly evaluated
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Residential

Residential Customer Growth
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General Service
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0.6%
0.4%
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Total Retail

Total Retail Customer Growth Total Retail Service Sales Growth
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2020 Monthly Sale Variances Compared to 2019 /

Covid Impacts on Large Customer Load

2020 MONTHLY SALE VARIANCES COMPARED TO 2019

COVID IMPACTS ON LARGE CUSTOMER LOAD
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Net Impact to System Load — EV & NEM
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Net Impact to Peak — EV & NEM
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EIA Form 861 — Annual Incremental EE Savings
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DEI — Residential and Commercial Energy Intensity

DEI - Residential Energy Intensity
Indexed to 2019
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Moody’s Forecast Assumptions

Key Assumptions:

 We assume 16.2 million COVID-19 cases and the seven-day moving average of new confirmed cases peaks at
65,363 on August 14.

 The Fed keeps the target range for the fed funds rate at 0% to 0.25% into 2023. The Fed’s emergency lending
facilities remain operational through the end of this year, and tapering of quantitative easing does not begin until
2021.

« The U.S. trade-weighted dollar remains strong while WTI crude oil prices remain low, hovering between $35 and $40
per barrel.

« The baseline assumes $1.4 trillion in additional stimulus, with it almost evenly split between aid for state and local
governments and for unemployment insurance benefits.

Key Risks:

« A second wave of COVID-19 impacts a large portion of the U.S., causing people to self-quarantine or states to shut
down nonessential businesses again.

« The next round of fiscal stimulus is delayed and/or does not include aid to state and local governments.

« Lawmakers fail to extend the expansion of unemployment insurance benefits that is currently scheduled to end July
21.

« Alarger than expected wave in small-business bankruptcies prevents the unemployment rate from falling as quickly
as expected.

« Financial market conditions tighten significantly.

« Political and economic tensions between the U.S. and China intensify.
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Closing Comments,
Stakeholder Comments
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Interest level in an evening Q&A
Meeting survey to be sent out in the next week to attendees

Comments can also be sent to:
e Scott at: scott.park@duke-energy.com
 Stewart at: stewart@vanry.com

Meeting summary and other materials will be posted on website by Nov
17th

* https://www.duke-energy.com/home/products/in-2021-irp-stakeholder

Next workshop expected in late January
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Acronyms

AMI Advanced Metering Infrastructure

DR Demand Response

DER Distributed Energy Resource

DEI Duke Energy Indiana

EV Electric Vehicles

EE Energy Efficiency

EIA Energy Information Administration
IURC Indiana Utility Regulatory Commission
IRP Integrated Resource Plan

MW Megawatt

NEM Net Energy Metering

NDA Non-disclosure agreement

PVRR  Present Value of Revenue Requirements
RFI Request for Information

T&D Transmission and Distribution

UCAP Unforced Capacity

UPC Usage per Customer
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Duke Energy Indiana
IRP Stakeholder Process
Summarized Meeting Notes
Meeting — November 10, 2020

Welcome and Introductions
DEI- welcomed the stakeholders
Review of agenda
Review of approach to virtual meeting
Introduction of attendees — Name, Organization and what their desired outcome for today is
e Facilitators
e DEI
e Stakeholders
Today is to walk through the process that will be used for the 2021 IRP
e Presenting previous IRP results, lessons learned and how we propose to work with the
stakeholders for the 2021 IRP process
e Overview of Load Forecasting
e Engage with stakeholders
Goals of the IRP Process
e |IRP Submitted every three years
e 20 Year look ahead
e Plan is created with stakeholder input culminating in a preferred resource plan
e Definition of Preferred Resource Portfolio per IURC Rules

Review of 2018 IRP
Scott discussed the process used in 2018 and reviewed the 2018 results
Review of what optimized portfolio means

Stakeholder question - Which of these scenarios meet corporate scenario goals?
Scott — this is a review of the results from 2018, not what we are proposing going forward
Susan Schechter -

e | suggest we use fewer acronyms and make it more accessible.

e | am alarmed that there is not enough wind in the picture.

Scott- the cost of wind is low, but the cost of transmission is higher —when we look at wind within
the state transmission issues are increasing — we think a balance of wind and solar is ideal

Portfolio Selection
Scott reviewed the process used for selecting portfolios including the many factors that go into
the decision. Reviewed portfolio selection criteria of PVRR, Market Exposure and CO, reduction
e PVRR - Low cost
e How we are different than most utilities
We looked at MISO market and calculated the carbon based upon with market purchases
We selected moderate for cost and risk
These are the three criteria we will be looking at for this
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Mike Mullett - How do you reconcile Duke Energy versus Duke Indiana?
Scott - Even though we are coal heavy state and utility — we are intending to get to net 0 by 2050

Tony Mendoza - is Market exposure an appropriate measure of risk? Do you have data to
support?

Scott - Agreed there are a lot of reasons to discuss, market exposure certainly is one measure of
risk and one that the IURC is interested in seeing

Anna Sommer - | don’t want to quibble with data — but this is a moment in time analysis — but we
need to see the intervening years — There is a reason to really vet the results

Jeff Haverley — what are the cumulative health effects over time? What is the corporate
commitment?

Answer - We don't show health impacts — but we show emissions - we are committed to the
health of the service territory

Samira Fatemi - clarify answer to Anna — is Duke agnostic to climate predictions?
Clarification - We don't know what the future holds — but we do consider the carbon tax

Anna Sommer - will climate goals be modeled?
Answer — we will work on this with you to find a way to reflect these in the analyses

Mike Mullett
e there is a distinction between modeling climate change and modeling carbon reduction
e importance of modeling emission constraints
e There should be ONE scenario that is aligned with Duke Corporate goals

Stakeholder Feedback - section

Scott discussed the specific stakeholder feedback from the 2018 IRP process and how DEl is
proposing to address the feedback in the 2021 process. (see table in presentation).

Scott discussed the 2018 preferred portfolios with the results of the portfolios proposed by
stakeholders in the 2015 process.

Lesley Webb — why use 2015 scenarios in 2018
Answer- We asked stakeholders to participate in putting scenarios together but were not successful

Jennifer Washburn — we did not have access to the data in the past and we are looking forward to
an opportunity to collaborate

Contemplated changes section
Scott discussed additional changes that DEI is contemplating beyond those that stem from the
feedback from stakeholders in the 2018 process. These include:
e Changes to the Encompass Model
e Eastern interconnect modeling to better evaluate resource impacts on power prices
e Risk driven scenarios

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 50



e UCAP modeling

e The use of a portfolio tool that will allow stakeholders to identify resource plans that they
would like to see modeled

e Edwardsport retirement analysis

e The use of an RFl as input into the process

e Modeling EE and DR as sub-portfolios per earlier stakeholder requests

e Incorporation of DERs and assumptions about DER penetration

e Incorporating impacts on T&D in the analysis.

Susan Schechter —
e does rooftop energy apply as DER? Yes
e How many MW of rooftop are in production?
o The wellbeing of communities is important to Duke — | am pleased to see this — | have been
distrustful of Duke
e Methane’s increased potency should be considered in each of these reductions

Lesley Webb
e Carmel has just completed greenhouse gas inventory and Duke is the highest contributor —
Would an all source RFI be a possibility?
Scott - once a need is identified and RFP is used to acquire a need

e UCAP modeling?
Scott — UCAP is a modeling approach — its aligned with MISO

Schedule section

Scott provided a proposal of meeting time frames and topics for each of the meetings. DEl is

proposing a total of six meetings

0 November 10 —this meeting is the only meeting in 2020. All other meetings would take

place in 2021 and would be in person when that becomes possible
Late January to discuss scenarios, AMI data usage, customer programs and DERs
March/April to discuss optimized portfolios and other related topics
June/July to discuss modeling results, and hybrids and stakeholder suggested portfolios
October to discuss the final results and the Preferred Resource Portfolio

©O O0OO0Oo

Susan Schechter — if we are able to meet in person will we still have the web functionality for
people who cannot travel?
Scott — yes, we will have some form of remote participation available

Jennifer Washburn — for those of us with NDA's how soon will we see the files?
Will we get stuff in advance of the meetings?

Answer: Data will become come available at different times and will be provided as available.

John Dennis (Carmel) — we request you include the results of an all source RFP — We ask that you
get rid of coal by 2030

Meghan Anderson — Its unreasonable to ask stakeholders to model their own portfolios
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Scott — we would supply a dashboard tool that would allow stakeholders to identify the types of
portfolio mixes that they would like to see by certain time frames. Using that input DEl would do
the modeling that would produce that type of portfolio and analyze the results.

Anna Sommer- We have gone through stakeholder portfolios — We have had arguments with
Duke whether things were modeled faithfully — in the most recent IRP we tried to engage — the
results were unrealistic — you need to discuss this more

Scott — we understand and will work with you on these stakeholder scenarios so that you are
confident that the output reflects the inputs that you wanted

Load Forecasting
DEI provided an overview model of how load forecasting is used across the industry and within
DEI.

Tim Devitt — 30 years of background Predicting future customer, peaks, weather is difficult.
Why not use the last ten years instead of the last 30 years?

Anna Sommer — you gave an excellent presentation of how things have emerged
0 What about climate change? If we have data that indicates rapid change, is this fully
factored into the forecasts
Answer - The answer is no — What we use is meteorology — there are only reliable weather -
Climatology does not have the degree of accuracy.

Anna Sommer - there is the data to do it, | know it’s a data issue, but | wonder
If we take as given that there will be change — can we not use that?
Factoring in ZERO impacts is a also a prediction and we know that it is wrong.

Samira Fatemi - If weather is difficult to predict — why rely on meteorological data? Why not
climate? If statistical significance is important there is an argument of robustness. Statistical
significance can be gamed. Why not use the Purdue research and capabilities to support your
analysis?

DEI — Shortening the historical view to the last ten years may bring about an answer that is not
consistent with the objectives of the stakeholders. What we have seen is that climate impacts
are affecting the shoulder months and not the peaks. We are also seeing more extreme
weather days in the winter. A shorter historical weather pattern that focusses on the last ten
years may produce results that favor conventional generation as a response to the more
extreme winters.

Scott — we will look at ways to take into consideration predictions of changes brought about by
climate changes

Dr Peter Boerger Are you using load and demand the same way?

Answer — Sales and peaks are forecasted; Load factor is what we use which does not jump
around
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Lesley Webb - | want to echo Samara's comments to opening your mind to climate data. Basing
models on old data is a fundamental flaw — | would urge you to look beyond this we are going —
please work with Purdue climate change

Joseph Bocanegra? - Why use 30 year weather — if we use a shorter window to weight for more
climate impacts

Answer — This would produce too much volatility in the forecast -

Forecast Methodologies - Michael
DEI provided a more detailed explanation of the methodology that it uses and noted that this is
standard in the industry and what is expected by the IURC.
0 We do bottom up and that makes us consistent with other utilities
0 Every forecast is revised twice a year
0 Percentage of volume —wholesale — 10 to 15 percent

Chelsea Hotaling - are you making adjustments based on COVID impacts on the upcoming IRP

Answer — we will use a revised Moody's forecast, Moody’s has a COVID impact built in and | did
not feel that there was a need to adjust it further

Susan Schechter — | noticed that local companies have made promises to make reductions in
carbon footprint — this will impact how customers procure energy.
| don't have a good feeling about the past practices of Duke

Tony Mendoza — other utilities have committed to reduce purchase power, will you account for
these in the forecast?

Answer to the extent that we know — we have accounted for these

Net Impact to System Load - Matt Kalemba
The presentation identified the expected load and energy growth by customer class over the 20
year study horizon.

Anna Sommer - are you using ITRON as your source?
Answer — ITRON is one of the sources of data

Lauren Aguilar — “This would Indicate that you are not taking managed charging into account
yet?
Answer - We agree

Mike Mullett — Can we look forward rather than backward?
O FERC 2222 - Load forecasting is not a looking back
0 Load forecasters are the last ones to get the word because they are not connecting with
reality
0 We need to look at this more organically and start to look at the revolution of I0C
0 How do you look at REVOLUTION as load forecasters?
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0 Duke has a lot of smart people, and | am sure Duke people are thinking about this, and
we are not getting
O You need to look at things differently

Answer — we are starting to look more organically at DER's and will continue to do so

Susan Schechter - Would you be interested in promoting community solar?
Answer —yes and that could be included in the results

Annual Incremental EE Savings
DEI reviewed the annual expected impacts from Energy Efficiency

Anna Sommer - This is notoriously unreliable data
We should be using ITRON

Jennifer Washburn - Energy efficiency is competing against sun and wind
The cheapest energy is the energy we save

Wrap Up
DEI asked for any additional thoughts or input

Wendy Bredhold - had requested an evening Q&A on the IRP Process —

Leslie Webb- this sounds like a good idea — most customers are not aware. Is there a way to
include really reach out direct to customers?

Scott — We will look into this and see if we can set one up and if there would be interest from
customers

Julie? — Surveys by email might be a good way to go

How was the meeting?
Vanry asked the participants for feedback on the meeting and if it was a useful investment in
time
Leslie Webb — you did a great job — Carbon — We appreciate Duke’s efforts in moving forward

Explicit Commitments from DEI to Stakeholders
DEI made several explicit commitments to stakeholders during the meeting. These are:

e We are open to discussing the market exposure

e We will show the year by year impacts — not simply the end state

e Transparency is important and an overall commitment

e We will endeavour to get information in advance — Jennifer is asking for a couple of
weeks)

e Commitment to get back to Susan on whether there are plans to promote community
solar

e Commitment to connect with Susan and get an audit team to her house
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SAFETY TECHNOLOGY OPENING INTRODUCTIONS
MESSAGE COMMENTS

Microsoft-Teams
check
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Meeting Protocols

* The value of this process is in participation ... please jump in!

 We set aside time at the end of each section for Questions, and if
you need clarification at any time, feel free to ask!

« "Raise your hand” for comments and questions, we will try to get
to you ASAP - We will not actively be monitoring Chat

* Video use throughout is welcome and please use your video

when talking
« Although, it's not a requirement, it helps us to see who
we are speaking with.

* Mute mic when you are not speaking.
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What are the Goals of the IRP Process

INTEGRATED RESOURCE PLAN (IRP):

DEI’s plan to provide safe, reliable and sustainable energy solutions for our Customers in Indiana.

* |RPs are submitted every three years

* Plan is created with stakeholder input

e 20-year look at how DEI can cost-effectively serve our customers

* Modeling and analysis culminate in a utility preferred resource portfolio

What is a preferred resource portfolio?

“‘Preferred resource portfolio’ means the utility's selected long term supply-
side and demand-side resource mix that safely, reliably, efficiently, and cost-
effectively meets the electric system demand, taking cost, risk, and uncertainty
into consideration.”

IURC RM #15-06, LSA Document #18-127
Link (PDF): https://www.in.gov/iurc/files/RM ord 20181024141710007.pdf
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https://www.in.gov/iurc/files/RM_ord_20181024141710007.pdf

Agenda

10:00 Welcome & Introductions

10:30 Recap of first meeting

10:40 Follow-ups from first meeting

-IRP 101 & Evening Q&As

-Load Forecasting considering climate change

-RF|
11:15 Scenario discussion Ao
12:00 Lunch break t@
1:00 AMI, Customer Programs & DERs \@@

2:30 Wrap up
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Recap of first meeting (Nov 10)

e Review of the 2018 DEI IRP
e Stakeholder feedback

 Load forecasting

e Contemplated changes for 2021 IRP
* Overview of future stakeholder meetings
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Follow ups from first meeting (Nov 10)

IRP 101 & Evening Q&As

« Due to the increase in number of new participants, an updated IRP 101 document has been added
to the webpage

 Additionally, we held an evening Q&A meeting on Jan 20th

Load Forecasting considering climate change

 Based on feedback from stakeholders, we have been in contact and are working with the Purdue
Climate Change Center to develop a load forecast that considers climate change

Request for Information (RFI)

 Also based on feedback from stakeholders, we will be issuing an RFI to gather information from the
market. This will also act a foundation for an RFP that could be issued in early 2022

e Expect toissue around Feb 1

 Responses due around March 15
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Scenario Development
Discussion
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What is a scenario?

 Ascenariois a set of internally consistent assumptions that are external to the
utility and beyond its control

 Needs to include specific assumptions that can be entered into models
For example, carbon regulation, fuel prices, cost of new generation

e A portfolio is a set of resource additions

For example, build a solar or combined cycle project; retire a unit; add more Energy Efficiency

* Asensitivity is an analysis where a key variable is changed

* Provides insight on the risks with changes in that variable

 The analysis will combine both of these efforts where we will test the portfolios across the range of
scenarios which will measure the robustness and expose risks of the portfolios

 Each scenario needs to stand on its own, but a diverse group of scenarios is also important

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 63




Scenarios from past IRPs

ENVIRONMENTAL REGULATION

2013

Environmental Focus

2015

Climate Change

2018

High Tech Future

Increased Customer
Choice

Reference (w/
Carbon Regulation)

Reference (w/
Carbon Regualtion)

Key Scenario Variables

Reference (w/
Carbon Regualtion)

Clean Power Plan

Delayed Carbon
Regulation

Reference (No
Carbon Regualtion)

e Carbon regulation
e Fuel prices
* Load
e Cost of resources
e traditional
* renewables/EE

Repealed Carbon
Regulation

Low Regulation

Slow Innovation

No Carbon
Regulation

Current Conditions
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Scenarios for 2021 IRP

What other scenarios/variables/risk do we want to consider/test?

DEI Scenarios
 Reference with carbon regulation

 Reference without carbon regulation

Stakeholder Scenarios
 Rapid Decarbonization & Electrification

e Current Conditions
e RFIl data
e QOthers?
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Innovation Through AMI Data & Rate Design

DUKE
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Targeting System Challenges with Advance Metering Infrastructure (AMlI)

RECENT ADVANCES WITH AMI DATA

==
J—
v—
J—

Interval usage data available for most
customers due to AMI rollout progress

Cleaned & validated AMI data

Reduced processing time to analyze AMI
data through big data platform and data
architecture

Insights and Rate Design

CREATING | OPPORTUNITIES FOR NEW RATE DESIGNS

»
»

Deeper insights around electricity usage by
customer segments

Enhance the way customers are segmented
through the ability to combine customer AMI
data with residential demographics, housing
characteristics, and business characteristics

Highlight usage patterns through user friendly
interfaces and informative data visualizations
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Using AMI to Target Summer Peak Loads

10 11 12 13 14 15 16 17 18 19 20 21

Hour

Large Commercial & Industrial Small Commercial Residential
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Using AMI to Target Winter Peak Loads
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Hourly
weekend/weekday load |
shapes from AMI usage

data

Compare different

customer segmentations

From Vision to Product

Pricing Team Vision - Enterprise Data Analytics Built

EARLY
RESULTS
ON THE
SLIDES
AHEAD

Select combinations of
different customer
demographics and housin
characteristics
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Contributions Factors to Summer peak: Income Level

 Residential energy usage during the day of Duke Energy Indiana’s summer peak was analyzed
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Contributions Factors to Winter peak: Income Level

 Residential energy usage during the day of Duke Energy Indiana’s 2019 system peak was analyzed

 Income level, by itself, was not a driver of usage throughout the day or at the peak

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 73




Low & Moderate Income (LMI) Customers are Nearly As Likely to
Have Above-Average Usage

= Examining residential accounts in Duke Energy Indiana:

= Small difference between LMI customers compared to non-LMI customers

= 969 kWh monthly average for LMI vs 1,012 kWh for non-LMI

= ~38% of LMI (less than 200% of federal poverty level) customers consume more than 1,000 kWh per month
Energy Usage Comparison by LMI Status
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Contributions factors to Summer peak: Age of Residence

» The age of a home has as a more significant effect on contributions to summer system peak
» Homes built from 2000-2009 have the most usage and contributions to summer system peak
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Contributions factors to Summer peak: Property Type

 Single Family Homes were a particularly large contributor to the summer system peak

*Excluded miscellaneous residences
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Contributions factors to Summer peak: Age of Residence 2000-2009

* From 2000-2009, Single Family Units have the most usage and contributions to summer system peak,
with Mobile Homes contributing the second most
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Contributions factors to Winter peak: Age of Residence

» The age of a home has as a more significant effect on contributions to winter system peak
» Homes built from 1975-1989 have the most usage and contributions to winter system peak

Usage by Date of Construction of Residence

=
.
Q
Bo
g
| -
Q
=
<

6 7 8 g 10 11 12 13 14
Hour Ended

e Before 1950 s 1950-1974 1975-1989 1990-1999 e ?000-2009 s 2010 and After
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Contributions factors to Winter peak: Property Type

» Mobile homes were a particularly large contributor to the winter system peak
« Single family homes consumed significantly more energy than apartments or condos

s Single Family Unit s Condo o) -4 |Units (Duplex, Triplex, Quad)

Apartment (5+ Units) = \lobile Home = Ayerage Residential

System
Peak

b
5
4

Average kW
(]

[

9 10 11 12 13 14 15
Hour Ended

*Excluded miscellaneous residences
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Contributions factors to Winter peak: Age of Residence 1975-1989

» From 1975-1989, Single Family Units have the most usage and contributions to winter system peak,
with Mobile Homes and 2-4 Units contributing the second most
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Contributions factors to Winter peak: Age of Residence

» (Gas Heat is more prevalent in homes every year
 Electric Heat has the highest penetration from 1975-1989

Heat Source Percentage by Year

1975-1989

Before 1950 1950-1974 1990-1999 2000-2009 2010 and After

H Gas Heat ™ Electric Heat
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Approach for Peak Reduction Opportunities

@ Target Peak Loads Identify DSM m 4 Leverage Current Duke Programs
opportunities that best align with . Look for ways to improve programs,
Duke’s peak resource needs delivery channels, and platforms in
partnership with trade allies.

Y Target Technologies Customers Incremental and Emerging
a4 are Adopting Create customer Opportunities
value by taking advantage of |dentify innovative program designs
market trends in Distributed Energy working in other areas
Resources.

Plans to acquire resources | ifi Carefully consider diverse

; Quick Start Opportunities Stakeholder Input
in the MPS. stakeholder input in developing plans.

Interaction Between Technologies
and Rate Designs

Combine smart programs and rate
designs that provide ongoing savings
for participants
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Can Rate Design Help
Reduce Peak?
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DEC Pilot Load Impacts

= Residential customers showed statistically significant load impacts during the event hours on all three rates Critical
Peak Pricing (CPP), Time of Use (TOU), and Time of Use — Demand (TOUD) for critical and high event days

= Event based impacts ranged from 7.1% (Residential Standard (RS) TOU, morning) to 19.3% (Residential
Electric (RE) CPP, evening)

= Residential customers showed statistically significant load impacts across event hours on all rates (TOU and
TOUD) for the average non-summer weekday

= Average non-summer weekday impacts ranged from 4.2% (RS TOU, evening) to 8.5% (RE TOU, evening)
= Event day impacts were greater than average weekday impacts

= Smart thermostats can lead to higher impacts among RE customers on all rates, especially especially during winter
events
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Event Day Load Impacts (RE)

= All events were called from 6 to 10 AM and 6 to 9 PM

= RE customers on all three rates showed statistically
significant load reductions during the morning and
evening event hours on the average event day

It is important to note that TOUD customers
experienced twelve events (9 high and 3 critical),
while CPP and TOU customers experienced seven
events (all critical) during the non-summer period
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DEI Dynamic Rate Pilots

Inspired by our DEC-NC experience and the rollout of smart meters in DEI, dynamic pricing rate
pilots were proposed in Cause No. 45253 (DEI Rate Case).

- The IURC approved all 6 pilot rates proposed effective on July 30, 2020.

- Pilot marketing began on September 30, 2020 with the brand name Flex Savings Option.
Currently 69 CS customers and 906 RS customers

- There are 3 pilot rates for both residential (Rate RS) and small commercial (Rate CS)

Each class of customers has 3 rate designs but only 1 design was offered to any individual customer.

- The rate designs represent increasing levels of price signal complexity and customer
engagement. The rate designs are:

CPP - Critical Peak Pricing (20 Pricing Days)
- VPP - Variable Peak Pricing (40 Pricing Days)
- VPPD - Variable Peak Pricing with Demand (40 Pricing Days + kW Charge)
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DEI Dynamic Rate Pilots

= Similar to traditional TOU rates, our pilot dynamic rates have a defined On-peak
and Off-peak period for the summer and non-summer months.

= Unlike traditional TOU rates, higher prices are not in effect every day during the On-peak
period. Higher prices are only effective on hot/cold days when customer consumption (i.e.,
system load) is high. Therefore, the higher price On-peak days are determined dynamically

and must be communicated to customers.

= Results will be developed internally and reported to the IURC after the first year of the pilots. Year
1 results should be available in early 2022.
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Summer Load Shapes by Temperature
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inter Load Shapes by Temperature
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Pricing Options That Appeal To All Customer Segments

Renewable energy options Control

Optimized demand side
Bill certainty management

Low/moderate Alignment to system value

income programs
Risk exposure Complexity
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How Can Rate Design and Rooftop
Solar Help with Winter Peak?

“First of a Kind” Rooftop
Solar Settlement
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Distributed Energy
Resources
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What do we mean by Distributed Energy Resources?

* Lawrence Berkley National Lab report to 21t Century Task Force looks at 5
different adoption levels of:
 Rooftop solar
e EV Charging
* Battery Storage

* Others such as Hybrid systems, Combined Heat & Power (CHP), Fuel Cells,
Small Engines

How will DERs be included in the IRP?
* Load modifier

* Generating resource
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Closing Comments,
Stakeholder Comments
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* Meeting survey to be sent out in the next week to attendees

e Comments can also be sent to:
e Scott at: scott.park@duke-energy.com

e Stewart at: stewart@vanry.com

* Meeting summary and other materials will be posted on website by Feb 3rd
* https://www.duke-energy.com/home/products/in-2021-irp-stakeholder
* Next workshop expected to be in March/April
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Acronyms

AMI Advanced Metering Infrastructure LBL Lawrence Berkeley Lab
CHP Combined Heat & Power LMI Low-Medium Income
CPP Critical Peak Pricing MW® Megawatt

NEM Net Energy Metering

S Small Commercial NDA Non-disclosure agreement

DR Demand Response PVRR Present Value of Revenue Requirements
DER Distributed Energy Resource RFI Request for Information

DEI Duke Energy Indiana RS Residential Standard

DSM Demand Side Mgt (EE + DR) RE Residential Electric

TOU Time of Use

EV Electric Vehicles TOUD  Time of Use with Demand

EE Energy Efficiency T&D Transmission and Distribution
EIA Energy Information Administration UCAP Unforced Capacity

IURC Indiana Utility Regulatory Commission UPC Usage per Customer

IRP Integrated Resource Plan VPP Variable Peak Pricing

VPPD Variable Peak Pricing with Demand
LBL Lawrence Berkeley Lab
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Duke Energy Indiana
IRP Stakeholder Process
Summarized Meeting Notes
Meeting — January 25, 2021

Integrated Resource Plan
Stan Pinegar - Opens with an appreciation for the collaboration -

Safety -

Barry Blackwell - Level one check
Workplace Safety Quotes

Meeting Protocols

Introduction of Groups and Individuals

What are the Goals of the IRP Process?

Agenda

Recap of first meeting (Nov 10)
Review - 2018 - DEI IRP
Stakeholder Feedback
Contemplated changes of 2021 IRP
Overview of future stakeholder meetings

Load Forecasting

Follow ups from first meeting (Nov 10)

1. IRP101

In light of the fact that there are many stakeholders new to Integrated Resource
Planning, DEI has uploaded and updated version of the IRP 101 document that
the utilities in the State developed to help familiarize people with the process
and the terms that are used. This document is on the DEI IRP webpage.

Scott Park says that a second evening Q/A session in the June time frame would
be appropriate

2. Load Forecasting - Considering Climate Change

Scott provided an overview of his discussions to date, and intended continued
engagement with the Purdue Climate Change Research Center

Scott indicated that some new insights emerged from those discussions,
including that there will be an increase in humidity that will accompany climate
change - humidity will likely have impacts on load

Scott indicated that DEI will create a number of load forecasts which include a
climate change forecast

3. Request for Information

We are heading to the market with an all source RFI
Scott — Timing: the RFI will be issued on or around the first of Feb and have it
processed in time for modeling
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Scenario Discussion

What is a scenario
Scott Park - | expect we will be in the 4 or 5 scenario range
Portfolios are the actual resources mix

Ray Wilson - Are the Biden decarbonization plans to be considered a scenario or portfolio?
e Stewart illustrates that multiple different portfolios can meet the Scenario

Ray Wilson requests that we have a Biden energy policy portfolio

Leslie Webb - Do we have a portfolio scenario that meets Dukes own goals - | would like to see a
portfolio that meets corporates own goals -

e Scott Park - yes - but the timing is slightly different - there will be many of the portfolios
that will be on track to achieve this

Simon Lomax - Follow up question - Where does the retirement of the Edwardsport plant?
e Scott Park - yes this will be part of the portfolio definition process

Simon Lomax -Follow-up - Will there be an Edwardsport analysis?
e Scott Park - yes

Simon Lomax — Follow-up - What do we mean by "laying up the plant"
e Scott Park explains the development of Syngas - there are many aspects to this
technologically, so there are many options to be analyzed

Anna Sommer - Duke studied and discovered that sequestration was not feasible - what has
changed? And are you proposing that for this IRP?
e Scott Park- this will require more study and monitoring of the evolution of technology

Mark Baird - Does Duke have any must run plants?

e Scott Park - some of the coal plants may be considered in that kind of way, because their
dispatch needs to be made over a longer time frame. We have to make decisions for
our customers - sometimes it’s better to suffer a short term loss — to avoid longer term
and larger losses

Mark Baird - Have any plants been worked to increase efficiencies
e Scott Park - Coal plants and all plants have potential projects over time to increase

performance

Devi Glick - Will you be testing the possibility to switch back to gas from coal?
e Scott Park - this is something we will be looking into

Jeff Haverly - we are all becoming more and more aware of CO, and pollutants - how does Duke
consider these - is there a weighting that the environment gets?
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e Scott Park - We don't have a formal weighting for Environment - it creates the illusion of
greater objectivity. We consider the requirement for compliance to be a kind of proxy.
Duke is invested in the health and welfare of our communities.

Anna Sommer - Going back to self-commitment of Duke's MISO requirement that there be a
certain reserve - they are looking at seasonal reserves - that would give us the ability to withhold
certain units during some seasons. | would encourage seasonal reserves
e Scott Park - thanks that is a perfect example of a sensitivity analysis - We are
increasingly focused on serving peak and we will need to make sure we are considering
shoulders as well

Scenarios from Past IRPs
Scott Park reinforces the need for diversity in these scenarios

Scenarios for 2021 IPR
(DEI Scenarios)
Reference with carbon regulation
Reference without carbon regulation
(Stakeholder)
Rapid decarbonization and electrification
Current conditions
RFI Data
Michael Mullet - | like these - what will be the ongoing communication process to keep the
scenario development synced up - We have engaged Synapse to assist. (Jason) we will be happy
to coordinate with Duke to help people
e Scott Park agrees that the scenarios need to be internally consistent

David Ober - has any thought been given combining DERs and the impact on this IRP? (FERC
2222?)
e Scott Park- Yes, that will be considered

Mark Baird - do any scenarios envision retail competition coming into Indiana marketplace - Is
this something that would be modelled?
e Scott Park - | am not sure it is within the scope of the IRP - Customer choice leaves us
the question who will build generation and we need to check with regulatory group and
get input from the regulator

Simon Lomax - Raises questions of EV - are you assuming that EV will increase load by 1, 3 and
5% over time? What does that mean? Does the actual increase of EV's?
e Scott Park - we use load forecast for 20 years. EVs will clearly have an impact on energy
served in addition to impact on the peak. Many EVs charge off peak so their impact on
the peak is not as large as their impact on energy used.

Simon Lomax - What will be the share of EV's in the 2030's of load?
e Scott Park - | will get our assumptions on EVs and share at a later time

Anna Sommer - It will be important to think of resource accreditation - Also - Consideration of
scheduled outages during winter is also very important.
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e Scott Park says we need to manage an increasingly complex set of conditions in the
resource mix.

Mike Rogers - | feel like you all are speaking Latin - please let us know about the acronyms - How
does RFl impact all of this?
e Scott Park we are trying to make better assumptions about costs and the RFI's help us

get more narrowly focused.

Devi Glick- | would like to see a scenario that removes the hard-coded retirement dates -
e Scott Park - that is something we will do - we will relax our assumptions

Jeff Haverly - | would hope that as your load goes up - that you would try - It does not make
sense to support citizens efforts to buy an electric car, and then power it up by dirty coal.

Dory Chandler - Is customer generation included in this analysis
Scott Park yes

Anna Sommer - It's really important to be logically consistent

Anna Sommer - | am in favor of a MassCap
Scott Park — We can discuss this further

Ray Wilson - we want Duke to be on track for carbon neutral - we don't want to be focused on
regulation - cost is not as important
Scott Park - it’s a balancing act and we need cover the concerns and interests of all of

our customers

Leslie Webb - | want to try to understand the 20-year plan - do you incorporate short term
milestones. What mechanisms do you have to show you are being successful?

(Lunch)
Innovation through AMI Data and Rate Design
Lon - introduces himself
Targeting System Challenges
AMI to Target Summer Peak loads
Lon Huber - Peak days are a barrier to optimizing the grid
AMI to Target Winter Peak Loads

From Vision to Product
Introduces the dashboard

Contributions Factors to Summer Peak - Income Level
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Contributions Factors to Winter peak: Income Level
Low and Moderate Income (LMI)
Ben and Jeremy - How does Duke know what the income levels are?

e We use third party sources - we do not track individual customers’ incomes

JW - could you please send source data for slide 20 and slide 19
Lon - yes

Alex Jorck - is this mean or median? Important
Contributing factors to Summer peak: Age of Residence
Contributing factors to Summer peak: Property Type

Contributions factors to Summer peak: Age of Residence 2000-2009
It would be interesting to see gas versus electric heating

Contributing factors to Winter peak: Age of Residence

Contributing factors to Winter peak: Property Type

Contributing factors to Winter peak: Age of Residence 1975-1989

Contributing factors to Winter peak: Age of Residence

Approach for Peak Reduction Opportunities

Can Rate Design Help Reduce Peak?

Duke Energy Carolinas (DEC) Pilot Load Impacts

Event Day Load Impacts (RE)

Duke Energy Indiana (DEI) Dynamic Rate Pilots
Lon Huber — Revenue neutral is often confusing - for average users its revenue neutral —
meaning if they take no actions then they should not see an impact in their bill.

e Stewart Ramsay- if | were a critical peak customer - If | know the times of the peak
pricing then | can reduce my usage during those time periods and as a result the cost of
my electricity would be lower. Is that correct?

Lon —yes. Exactly
Mike Rogers - | was offered the flex savings and | was told | was not eligible - is this an incentive

and disincentive
e Lon Huber - it discourages above average usage and encourages less
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Nathan Rues - | am on the plan, but | have not had an event yet. My feedback is to see another
rate but its real time pricing - | am willing to do what it takes

Lon - | encourage you to think about how this would affect mass market customers - It’s not the
easiest to administer. We have not declared an event because there has not been cold snap yet.
(I guarantee there will be an event coming for you)

Kristy Bryan - | am an enthusiast - and have done a lot that are the obvious fixes, but air sealing
is a big issue in my old house and Duke is not saying much about it.
Amy Dean provided update in chat on Duke energy efficiency programs that include air sealing

Mike Mullet - In terms of who is being offered how do you determine that this is a
representative group and what are the levers you use to help people make changes?
e Lon Huber - We apply statistical methodologies.

Mike Mullet - what is the interval you are using
e Lon Huber -1 hour

Jeff Haverly - | have a system called Sense on my house and it helped me immensely to
understand my own load. Is this technology that could be put into your meters
e Lon Huber - It’s called consumption modelling and | am looking for vendors to get it cost
effective - it will give us minute by minute reporting - you would not even need to go
out to the meter anymore. That technology is right around the corner.

Mark Baird -What do you need to do in order to offer these rates on a non-discriminatory basis?
e Lon Huber - we will be able to identify structural winners and losers.

Leslie Webb - how does this relate to IRP proposal?
e Lon Huber — We will cover on last slide

Anna Summer - | have been thinking about the users - is this information being used to inform
energy efficient programs?
e Lon Huber - it’s too early to say, but there is some - it’s a really good point

Mike Mullet - my feedback is we need feedback loops - smart thermostats and customer portal -
to what extent is Duke looking at installing feedback loops
e Lon Huber - We are going through a huge customer transformation that will allow us to
much better get targeted feedback to our customers. This is the future, and this is
where we

Denise Abdul-Rahman - How will your pilots ensure inclusion - are you marketing to vulnerable
communities. Can you share the census tract?

Lon Huber - For these initial pilots the marketing was randomized and not targeted towards any
certain populations.
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Brian Bak - | want to point out that we are working with CAC - and Anna - for each piece of the
market potential study for energy efficiency.

Pete Lenzen - what about solar on all kinds of areas that we do not have them now?

Barry Kastner - | have done studies on time of use and solar - people can really reduce rates
when they combine the two

Leslie Webb - | am still confused about how this fit with portfolios - Does AMI fall into the same
category as EE and DSM in that it will have only a small impact?
e Lon Huber - we don't know yet whether it will have a big impact - maybe is will or not
but we want to look at it.
e Scott Park indicates this (AMI) is still a very new to us to know how it can help

Matthew Kovach - Is there a pilot program that could be implemented to encourage solar
production - has this been considered?
e Lon Huber - The issues is that whenever you install you are committed to whatever the
outcomes are - it’s a passive technology - It depends on the market prices - it depends
on the location

Will Kenworthy - | appreciate the presentation - Treating DER as a part of load rather than an
offset —
e Lon Huber - there is a lot of potential -

Nathan Rues - | like the optimism but | think we should go faster. Rate design is a knob you can
turn at any time - much faster than building a plant - customer behaviour is key
e Lon Huber - We are trying to get ahead - our billing / CRM is a key to the success of this.

e Denise Abdul-Rahman - Can local solar positively impact vulnerable communities?

Lon Huber - Public is best, and a community solar pilot is the best way, but we are just getting
into the pilots on this. [Duke will address this issue offline]

DEI Dynamic Rate Pilots

Summer Load Shapes by Temperature

Winter Load Shapes by Temperature

Pricing Options That Appeal to All Customer Segments

How Can Rate Design and Rooftop Solar Help with Winter Peak?

Distributed Energy Resources
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Leslie Webb- When you talk about rooftop - is this owned and is it capped at 1.5%?
e Kelley Karn - there is a cap and we are in the planning stages of our new distributed
generation rider

Leslie Webb - are you looking at increasing the cap for DERS in the IRP?
e Scott Park - We will be addressing it in our load forecast

Leslie Webb - Do you foresee Utility owned rooftop solar in the future?
e Scott Park - Rooftop is likely too small a footprint from a utility point of view.

Mike Mullet - We see DER's exploding over the course of the 20 years of the IRP - We
understand that this is disruptive to the monopoly - but you can't stay in one place. We see
DER's as being fundamental to the IRP - Distributed are fundamental to the energy marketplace.
The possibilities are limited only - you cannot put on blinders as a corporation. | know you have
the smarts - do you have the corporate OK do actually do it?

e Scott Park- we see a couple of opportunities to make this happen going forward.

Leslie Webb - Will we take climate change seriously? We are looking at almost reaching tipping
points.

Laura Arnold - what is the distribution plan for the RFI?
e Scott Park - commits to circulating the RFI to Stakeholders upon request -

Wendy Bredhold - It would help to have all dates in the process ahead of time.
e Scott Park commits to providing dates for next two meetings

Wrap Up
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SAFETY TECHNOLOGY OPENING INTRODUCTIONS
MESSAGE COMMENTS

Microsoft-Teams
check

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 106



Meeting Protocols

« The value of this process is in participation ... please jump in!

 We set aside time at the end of each section for Questions, and if you
need clarification at any time, feel free to ask!

e "Raise your hand” for comments and questions, we will try to get to you
ASAP - We will not actively be monitoring Chat

* Video use throughout is welcome and please use your video when
talking

« Although, it's not a requirement, it helps us to see who
we are speaking with.

 Mute mic when you are not speaking.
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What are the Goals of the IRP Process

INTEGRATED RESOURCE PLAN (IRP):

DEI’s plan to provide safe, reliable and sustainable energy solutions for our Customers in Indiana.

* |RPs are submitted every three years

* Plan is created with stakeholder input

e 20-year look at how DEI can cost-effectively serve our customers

* Modeling and analysis culminate in a utility preferred resource portfolio

What is a preferred resource portfolio?

“‘Preferred resource portfolio’ means the utility's selected long term supply-
side and demand-side resource mix that safely, reliably, efficiently, and cost-
effectively meets the electric system demand, taking cost, risk, and uncertainty
into consideration.”

IURC RM #15-06, LSA Document #18-127
Link (PDF): https://www.in.gov/iurc/files/RM ord 20181024141710007.pdf
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Agenda

10:00
10:30
10:40

11:20
12:00
1:00
1:20
2:20
2:50

Welcome & Introductions
Recap of second meeting
Follow-ups from previous meetings
-Request for Information (RFI)
-Climate Change Load Forecast
Modeling Energy Efficiency (EE) & Demand Response (DR)
Lunch break
Modeling Distributed Energy Resources (DERSs) Ace

N,
Scenarios \é
Portfolio Tool demo \@

Wrap up \@
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Recap of second meeting (Jan 25th)

e Recap of Nov 10th meeting

* Follow ups from first meeting
* |RP 101 & Evening Q&A
* Load Forecasting considering climate change

e RFI
e Scenario discussion

 Advanced Metering Infrastructure (AMI), Customer Programs &
DERs
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Request for Information (RFI)

Request for Information (RFI)

 Also based on feedback from stakeholders, we issued an RFI to
gather information from the market. This will also act a

foundation for an Request for Proposal (RFP) that could be issued
in early 2022

e |ssued on Feb 8

e Responses due by March 22
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Summary of RFl data

Solar Only PPAs

Build Own Transfer Options

Term
Solar Only 35
Solar + Battery 35
Wind 30

DEI
(S/Kw)

§ 1,257
S 1,563

N/A

MISO Z6 00S
(S/KW) (S/KW)
5 1,421 N/A
$ 1,522 N/A

N/A I

Percentage of

Term DEI MISO 26 00s

(S/MWh) (S/MWh) ($/MWh)
Solar Only 15 S 34.45 S  46.25 N/A
Solar Only 20 S 39.35 S 41.89 N/A
Solar Only 25 S 36.57 § 38.38 N/A
Solar Only 30 $ 36.02 $ 37.65 N/A

Wind Only PPAs

Term DEI MISO 26 00s

($/MWh) (S/MWh) ($/MWh)

Wind 20 N/A N/A ]

Gas Only PPAs

Term DEI MISO 26 00s

(S/MWh) (5/MWh) (S/MWh)

Combustion
Turbine 20 - N/A N/A
Storage Only Add On to Solar PPAs

T DEI MISO Z6 00s

erm (5/Kw-mo) ($/Kw-mo) ($/Kw-mao
Storage Add On 15 512.10 51158 N/A
Storage Add On 20 57.98 S 550 N/A
Storage Add On 25 N/A 5 7.86 N/A

Category MWs
PPA - Solar Only A7%
PPA - Wind Only 2%

PPA - CT Only 5%
PPA - Storage Add On 4%
BOT - Solar Only 30%
BOT - Solar & Batt 11%
BOT - Wind Only 2%

Notes:

-Costs represent an average cost of all
bids in the category

-Costs were not adjusted into a
common year

-Location defined by point of
interconnection

-Bids Received March 22, 2021

-00S — Out of State
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Climate Change Load Forecast

Load Forecasting considering climate change

 Based on feedback from stakeholders, we have been in contact and are working with
the Purdue Climate Change Center to develop a load forecast that considers climate

change

 This was developed by
 Creating a new weather forecast that includes temperature and dew point

. Historical weather and load data correlations were maintained

* Climate Change Load Forecast may be used in a Stakeholder Scenario or in a Sensitivity
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Climate Change Load Forecast

Duke Energy Indiana 2021-2055 Avg Annual Temp (F°) Projections

58.0
57.5
57.0
56.5
56.0
55.5

55.0

54.5

54.0

53.5

53.0
2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043 2045 2047 2049 2051 2053 2055

e Pyrdue e=m=Dyke Original Duke Adjusted
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Modeling EE & DR
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Energy Efficiency

 What is Energy Efficiency (EE)?

 EEis adevice or program that results in a reduction of electricity consumption
* EE is cost effective when the value of the energy saved exceeds the cost of the device or program

* LED lighting, weather insulation, air conditioner incentives

* Energy Efficiency will be modeled:
* Approved programs will be included into all portfolios through 2022

e Subsequent years will make use of the data from the Market Potential Study

e Rather than creating upwards of 100 EE bundles, we are evaluating an approach that

aggregates EE into groups/bundles that reflect plausible savings in future DSM programs
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Demand Response

 What is Demand Response (DR)?

 DRis a program that results in a reduction of electricity consumption at the time of peak

demand
DR is cost effective when the value of the energy saved exceeds the cost of the program

 Thermostat controls, swimming pool control, industrial load control

e Similar to EE, Demand Response will be modeled as

 Approved programs will be included in the model

* Subsequent years will make use of the data from the Market Potential Study

e Due to the method that MISO accredits DR resources that understates the true DR

value we will be evaluating DR based on it contracted levels
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Modeling DERs
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Distributed Energy Resources

 We will model DERs in a way that leverages the study of the LBNL report

which grouped DERs in 3 main groups
* Electric Vehicles

 Net Energy Metered Solar

* Storage
* The different levels of DER in the LBNL report will be primarily modeled as
load sensitivities

 Economic examples and conditions
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What is a scenario?

 Ascenariois a set of internally consistent assumptions that are external to the
utility and beyond its control

 Needs to include specific assumptions that can be entered into models
For example, carbon regulation, fuel prices, cost of new generation

e A portfolio is a set of resource additions

For example, build a solar or combined cycle project; retire a unit; add more Energy Efficiency

* Asensitivity is an analysis where a key variable is changed

* Provides insight on the risks with changes in that variable

 The analysis will combine both of these efforts where we will test the portfolios across the range of
scenarios which will measure the robustness and expose risks of the portfolios

 Each scenario needs to stand on its own, but a diverse group of scenarios is also important
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Scenarios for 2021 IRP

ENVIROMENTAL COST OF NEW GEN
SCENARIOS LOAD GAS PRICES COAL PRICES FUEL SOURCES TAX INCENTIVES
REGULATIONS SOURCES
CO2 tax starting in Burns & McDonnell;
Reference w/CO2 Reg g Base Base Base IHS-Markit ) Yes
2025 Guidehouse
Reference w/o CO2 ) Burns & McDonnell;
No Co2 tax Base Base Base IH5-Markit . Yes
Reg Guidehouse
C t Conditi *AEQ High Gas & |B & McD Il;
urrejn onditions No €02 tax Base Low Low : igh Gas urns : cDonnell; Ves
Continue (Low Gas) Oil Supply Guidehouse
CurrP:nt Con.ditions No CO2 tax Base High High *AED. Low Gas & |Burns & McDonnell; Ves
Continue (High Gas) Oil Supply Guidehouse
Deep Decarbonization Mass Ca High TBD 18D *AEO High Gas & 18D v
& Rapid Electrification P lener Oil Supply =*
Biden Climate Plan TBD TBD TBD TBD TBD TBD TBD
Other Stakeholder
Scenario
SENSITIVITIES NOTES & STAKEHOLDER FEEDBACK
RFI Cost information *Scalars based on the AEO Scenario
D5SM Escalation
Climate Change Load Forecast Higher CO2 tax
Gas Prices Consider different capacity accredition methodologies
Others? In Biden Climate plan, include interemediate CO2 reduction target
Interested in DDRE scenario without electrification for comparison purposes
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Portfolio Tool
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Portfolio Tool

e The Portfolio tool allows the user to:

* Create different portfolios and how load would be served over a week’s time
e Uses historical load, wind and irradiance data

e User can evaluate portfolio using weeks from spring, summer and fall

e Link: https://deiscreeningtool.duke-energy.com/

e The link to the tool will be turned on later this week
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Closing Comments,
Stakeholder Comments
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* Meeting survey to be sent out in the next week to attendees

e Comments can also be sent to:
e Scott at: scott.park@duke-energy.com

e Stewart at: stewart@vanry.com

* Meeting summary and other materials will be posted on website by April 30
* https://www.duke-energy.com/home/products/in-2021-irp-stakeholder
* Next workshop expected to be in June
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Acronyms

AMI Advanced Metering Infrastructure LMI Low-Medium Income
CHP Combined Heat & Power MW Megawatt ,
PP Critical Peak Prici NEM Net Energy Metering
¢ ritical Pea rl.cmg NDA Non-disclosure agreement
CS Small Commercial PPA Purchase Power Agreement
DR Demand Response PVRR Present Value of Revenue Requirements
DER Distributed Energy Resource RFI Request for Information
DEI Duke Energy Indiana RS Res!dent!al Stand.ard
_ RE Residential Electric
DSM Demand Side Mgt (EE + DR) TOU Time of Use
EV Electric Vehicles TOUD  Time of Use with Demand
EE Energy Efficiency T&D Transmission and Distribution
EIA Energy Information Administration UCAP Unforced Capacity
IURC Indiana Utility Regulatory Commission UPC Usa.ge Per Custo.m.er
4 | VPP Variable Peak Pricing
IRP Integrated Resource Plan VPPD Variable Peak Pricing with Demand
LBNL Lawrence Berkeley National Lab
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Duke Energy Indiana
IRP — Meeting 3 Draft Notes
April 21, 2021

Slides 1-6: Introduction - Safety, Introductions and Overview of Agenda — Stewart and Scott

1. Leslie Webb - Is there a short-term action plan in this long-term IRP?
= Yes, there is a five year action plan that will be developed as well.

2. Ray Wilson - Our definition of 'PREFERRED RESOURCE DEFINITION' is out of date. Can you
please change?
=  This is a regulatory rule which Duke Energy cannot change on its own, however
the definition is broad enough to consider climate and CO, issues, which are
discussed extensively in this process.

3. Ray Wilson asks for Duke to lobby for legislative changes in support of climate action,
= Thisis a legislative policy issue and not a commitment Duke can make in this
meeting.

4. Ray Wilson —"l want to be on the record that this an urgent topic."
Slide 6: Recap of January 25" Meeting
1. Scott Park Reviewed prior IRP stakeholder meeting

2. Barry Kastner - In reference to the previous slide '"What is Duke's definition of "sustainable?"
= Sustainability is a balance of outcomes — environmental, economic, and
technological.

3. Barry Kastner - If you don't talk about the sustainability of generation - it should be included.

4. Susan Schechter - You are signaling that you are not serious about renewables - you are
"green washing."
= This is not consistent with how | see things. We don't know what the preferred
portfolio is going to be, but | expect there will be quite of bit of renewables in the
front end of this in the short term.

Slide 7 — Request for Information
1. Simon Lomax - Do you have an update on the Edwardsport close-down?
= There is no update, but the timing and process would be part of the analysis.
2. Will Shields - Will you be closing the Gibson plant?
= This decision and the timing of retirement will be driven by the results of the
analyses as well as other factors.
3. Jennifer Washburn - Is your response about resource changes TBD - can we submit our
ideas?
= Yes, please do.
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4. Jennifer Washburn - when can we see the actual bids?
=  We need to be cognizant of commercial confidentiality. We will review what
information can be shared with those that have signed NDAs and are not a
competitive entity and provide that information shortly.

5. Mike Mullet - | think it would be helpful to publish the remaining meetings - when will the
major topics come into this process -
=  We laid out a general plan, and it sounds like we need to update it to make it
current. Follow up: Duke Energy will provide a road map of additional meeting
topics with the materials for the next stakeholder meeting.

6. Denise Abdul Rahman - We would like to see more transparency in the RFI for results that
support POC and the relative disparity of their financial contribution to Duke's revenues versus
their participation in jobs, contracts, and financial benefits of the system. Denise reiterated her
request that the process be able to demonstrate outcomes in this area.

= This was an RFl where the utility was just looking to gather information and does
not get into the issues you raise.

7. Wendy Bredhold - what is the analysis approach to Edwardsport?
= The details are being worked out and will be provided in subsequent stakeholder
meetings. We are looking at retirement and conversion to natural gas operations.
Slides 8 - Summary of RFl Data
1. Scott Park provides context for RFI Data
2. Laura Arnold - Can you provide a list of companies that submitted?
= We will need to check the legality of providing this and confirm its permitted under our
NDAs with bidders.
3. Laura Arnold - If you can provide the number of total responses that would also be good.
4. Will Shields - This RFI does not show how much you are trying to buy?
= The RFl was not done with NEED in mind. DEI did not set a limit on how much people
could offer. It was done for price discovery purposes. Once we have an identified near

term need, a formal RFP will be conducted (likely late 2021/early 2022).

5.  Will Shields - how hard is it to shift a plant to solar?
= General discussion of solar requirements.

6. Ben Gorman - There is no pricing or data on stand-alone bids.
= We got some responses without pricing.

7. Ben Gorman - for the RFP stand-alone will be considered.
= Yes.

8. Anna Sommer - How many solar responses did you get?
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11.

12.

13.

14.

15.

16.

17.

18.

= 400r50

Anna Sommer - the estimates in the IRP should be based on the lower costs reflected in the RFI
results, not average costs that you are displaying here.
= This will be discussed in subsequent meetings.

Anna Sommer - Storage add-ons?
= There were proposals with solar and storage.

Anna Sommer - Did you get aggregated DER's?
= No

Anna Sommer — It is not surprising that you did not get a lot of wind - interconnection issues
complicate wind resources in MISO.

Mike Mullet - Where did Indiana PJM resources show up? Did you go there?
= We focused on MISO - We were looking for prices in the MISO area of DEI. We did not
get any responses for resources in the PJM part of DEI.

Mike Mullet - Did you not have a 50-megawatt limit?
= | would have to look at the RFI to see if we had a lower limit on the size, | don’t believe
we did. Follow up: There was no MW limit included in the RFI.

Devi Glick - how do these costs compare to current costs?
= We have not got there yet - this will be done in the scenario modelling.

Devi Glick - | am interested in the costs and other assumptions you are using.
= We will discuss that and prior to us making the modeling runs.

Simon Lomax - is there a version of this with more detail?
= Yes, we have one, and we can share the more detailed version with noncommercial NDA
signers.

Simon asks for clarity - do you have what the dispatchable costs would be in the more detailed $
PER MEGAWATT HOUR?
= Yes

Slide 9 — Climate Change Load Forecast

1.

Scott Park - We have been working with Purdue Climate Change to look at what the impacts of
climate might be on both temperature and humidity which we know are two drivers of load.
We have used historic correlations between temperature, humidity and load and are applying
those correlations to the climate weather forecasts to forecast load under the climate scenario.
Susan Schechter - does the load forecast take into account changes in electrification?
= No, the exercise of coming up with a Climate Change Load Forecast does not include any
change in electrification other than what is in the base load forecast.

Jeff Haverly - Does DUKE look at the resilience of their facilities to climate change?
= |tis something we have an eye on
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4. Anna Sommers - what does climate change mean in terms of this forecast?
= We will show this on a chart going to 2050.

5. Anna Sommers — Is this an unabated forecast?
=  Yes. We have not made any assumptions about abatement. We are using the current
forecasts from Purdue’s climate change model.

6. Anna Sommers - Will you make the paper available?
=  Yes. Follow up: Hereis a link to the publicly available paper.
=  More accurate climate change model reveals bleaker outlook on electricity, water use -
Purdue University News (hold control and click link)

7. Anna Sommers — are you considering on ambient temperature impact on decreasing efficiency
and impacts on the transmission system and on system losses.
= That is probably beyond the ability of this model to calculate impacts on distribution
system losses. It does factor into the generation model as those consider temperature
relative to ratings and output.
= We can work collaboratively on a method to take that into account.

8. Darrel Boggess - Indiana University has a valuable resource on climate impacts - have we been

using them?
= |'m not sure if this being done. For IRP purposes we are relying on the Purdue climate
paper.

9. Mike Mullet - We think there should be a climate change load forecast in Duke's base case - in
the sense that you have anachronistic weather assumptions - normalized weather should not be
part of the base case. Also - You have a great data source for modelling capability. Use of
normalized weather is a imprudence, per se.

=  Not sure we could adapt base case issues in the time frame of the IRP. We will be using
it as a load sensitivity.

10. Denise Abdul Rahman - We have concerns around heat and storms and how much of the IRP
takes into account this in terms of assuring resiliency of vulnerable communities - Is the IRP
taking into account policies coming in.

= Yes - risk, cost, rates are critical.

12. Julie Lowe - We have moved to investment free of fossil fuel - If Duke is taking sustainability
seriously, you will need to move to reduce carbon quickly.

=  We agree.

13. Will Shields - 2050 is too late for carbon-free?
= We will be looking at different scenarios with shorter carbon free timelines, as well.

Slide 10 - Climate Change Load Forecast Slide

1. Susan Schechter — Energy efficiency seems like an area where under-benefited communities will
be included.
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= Yes, we have energy efficiency programs targeted at low income customers today and
included in the market potential study.

2. Mike Mullet - is lost revenue included in this calculation?
= No. Lost revenue is not a factor in determining the merits of Energy Efficiency.

3. Devi Glick- Will the Market Potential study be made public?
= Yes - Demand Response market potential study will be discussed in these meetings and
made public.

4. Anna Sommers - re Energy Efficiency - Are you waiting for anything for us to look at a third
phased level? Dan Mellinger — NIPSCO ended up using other modeling — how does that
compare to DEI?

= We have four different cases and would be interested in collaborating.

5. Susan Schechter - Is peak load in the mid-afternoon?
= |t could be winter morning or more like 4 pm in summer.

6. Susan Schechter - would rooftop support your ability to support that. Does Duke refuse to look
at rooftop solar? Can you not lobby to make a legislative change?
= We cannot take on overall policy issues inside the IRP process.

Slides 12 & 13 - MODELING Energy Efficiency (EE) & Demand Response (DR)
Lunch
Slides 15-16 - Modeling Distributed Energy Resources (DERs)

1. Darrell Boggess - | would suggest we start next time with EV - for the ability to charge back into
the grid. Are you looking at that?
=  We looked at that, but the challenge of a battery being used by the utility and
prematurely degrading too soon has been an issue. We are not looking at it now, but
we would be open to discussions.

2. Will Shields - could Stan answer the Gibson Plant close down?
= The retirement has been approved, and the IRP process will provide the analysis to
determine actual dates.

3. Kathleen McManus - What kind of aggregation happens with batteries?
= While there are some benefits from small-scale DERs but cost-benefit is more
challenging. The IRP process is continuous and will evolve. At the moment it is not
assuming that there is aggregation.

4. Jason Frost - Are you looking at EV charging at different times of the day?

= Thisis a very involved question. We will rely on the LBNL studies to provide guidance on
charging times.
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5. David Gard - In addition to the additional burden of EV charging - can we model the possible
benefits.
= Yes.

6. Mike Mullet - It is not embedded costs that matter is long term costs that we are modelling - we
are modelling the new system, not the embedded cost of the old system - Much of the
innovation to come is in the design.

= \We take a view of sunk cost, not embedded cost. We do look at incremental costs.

Slide 18 - What is a Scenario
1. Scott Park defines scenarios as "a possible future." While there are an infinite number of
scenarios - we try to bring them down to a much more limited set

2. Will Shields - Are these scenarios derived from historical sources - 21st Century task force
seemed to provide a good start.
= These are new - but will honor the history and knowledge we have from that.

Slide 19 - Scenarios for 2021 IRP
1. Peter Boerger - Will you be building different hourly MISO price forecasts for these scenarios?
= Yes.

2. Peter Boerger - Are you going to model constraints on imports in your modelling?
= We plan to have sufficient resources but want to be able to take advantage of market
opportunities — if there are constraints in the MISO system, these would be reflected in
the analysis as they impact the price.

3. Peter Boerger - are the current constraints in importing?
= We do not constrain the megawatt-hours that we could buy.

4. Will Shields - Are the tax incentives about coal?
= No, the tax incentives referred to on this slide are exclusively solar and wind.

5. Devi Glick - What is your timeline for retirement for Edwardsport?
= Thisis a portfolio question and will be addressed in the modeling.

6. Devi Glick - What are your assumptions about Cayuga?
= This is more of a portfolio issue and will be addressed in the modeling.

7. Devi Glick- Are there studies about the cost of Cayuga to make sure that customers are not
subsidizing the paper plant?
= This deals with a customer special contract and will require a customer conversation
and future IURC filing.

8. Devi Glick- Why are you using Burns and McDonnel et al. rather than publicly available sources?
=  We appreciate the quality and value that they bring in being able to access non-public
data. We will refer to public data as well as the Guidehouse (formerly Navigant) and
Burns and McDonnel.
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19.

Jennifer Washburn - Regarding Cayuga — Is Duke committed to getting into negotiations with the
paper company?
= | believe that is happening.

Jennifer Washburn - in the last IRP, we saw that transmission retirement was included. What is
the stakeholder process in regard to transmission retirement scenarios - We are interested in
involvement in these conversations.

= Thisis TBD - We will look forward to these conversations.

Anna Sommers - We have seen the Burns and Mc documents, which overstate the cost of solar
resources. | suggest that you use your existing data to estimate these costs.
= We will have the Burns and McDonnell, Guidehouse and RFI data that will all be useful
in providing input into the cost information.

Anna Sommers - Recommend scrapping "Current Conditions" scenario - these feel more like do
nothing.

= Thank you for the input, we will consider. The important thing is not the label.

= Guidehouse, formerly Navigant, is our source for solar.

Alex Jorck - | am interested in your range of potential carbon tax impacts - minimum and
maximum. | would encourage you to look at significantly more aggressive modelling.
S5 initially and building steadily over time - We welcome stakeholders to bring their own
assumptions.

Leslie Webb - How will we include projected temperature changes?
= We include that as a sensitivity.

Mike Mullet - This chart (scenarios) is very significant - as the project continues, can we expect
to see the chart evolving and continuously updated? What about 45Q impact?
= We will keep the chart updated and current, as well as the spreadsheet data behind
each scenario. Regarding 45Q, "We have not got there yet."

Simon Lomax - Regarding Small modular reactors - when are you saying this might be
commercially available?
=  We don't have an estimate on their availability, and we will only model it when we are
comfortable with that estimate.

Simon Lomax- Where do the Duke Energy 2030 and 2050 goals fit into the scenarios? Are 2030
and 2050 already baked into the reference scenarios?
= These are really portfolio questions,

Susan Schechter — | request adding "stakeholder outrage" to your models as a sensitivity!

Ray Wilson - | know that Duke operates in many other jurisdictions. Don't we already have the
right answers? How are we different here in Indiana?
= The short answer is we are different in almost every way. Geography, regulation,
weather, economy, legal regime, customer profile, assets etc. It is important that we
model Indiana as Indiana.
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20. Will Shields - Does your CEO support a Carbon Tax?
= Yes

21. Will Shields - is the company aware of where we hit the point of no return?
= We are not sure there is a consensus on when that point would be.

22. Karl Boothman - | see you are only modelling CO, What about SOX, NOX and particulates?
= Acarbon tax is acting as a proxy for all of this. We are looking forward to the Biden
climate planning to be able to understand the particulars.

23. Karl Boothman - Could you tell us if there are other externalities (downstream impacts) that are
involved in your modelling? - health etc
= We do not do work with those other externalities.

Slide 20 — 21 Nate Gagnon — Demo of Portfolio Modelling Tool

1. Simon Lomax - What is the midpoint goal, and how does it compare to Duke commitments?
= The tool is not trying to hit any particular outcome. It is allowing users to see what
outcomes would be produced with different portfolios.

2. Simon Lomax - what does the growth curve look like for EVs?
= We are assuming a relatively heavy level (90%) of adoption of medium and light vehicles
sales by 2030.

3. Simon Lomax - are you able to quantify the impact on load of EV adoption?
= We estimate that this would hit about 50% above the load today — this is very

significant.

4. Simon Lomax - is that pretty consistent across the utility sector?
= We have not looked specifically, but we find this likely high.

5. Anna Sommers - the winter period you have was in the winter vortex - will you show an

average?
=  We wanted to show a challenging load period since we need to serve that as well as the
average.

6. Anna Sommers - ok great - but you should be open about what you are modelling, so people are
not misled.

7. Anna Sommers - You seem to have excluded energy efficiencies - this is missing in the tool.
= Energy efficiency is built into the load forecasts that underly the tool.

8. Nathan Rues - Does this account for demand response
= Yes - there is a snapback calculation to account for having to “recharge” the DR

9. Nathan Rues - Is the demand response adaptable?
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= No

Nathan Rues - How does cost get built into this?
= The tool is about speculating portfolios and their fit. Once a portfolio is defined it can
then be put into the IRP model which would produce the cost results.

Mike Mullet - Will this tool evolve in the process or is it fixed?
= [tis fixed for this IRP cycle. It will probably evolve after this cycle to have it remain as a
relevant tool.

Mike Mullet - This looks like a natural way to have the market tell you how to solve a problem.
= | think that is definitely worth exploring, but it has complexities that are beyond the
scope of this tool.

Mike Mullet - | think it would be a big mistake to ignore the potential value.

Will Shields - Will this tool be able to follow the costs?
= There are no costs included in the tool. Itis a simple tool to help develop and review
portfolio changes and how those changes meet the load requirements.

Darrel Boggess - Appreciating the simplicity of this tool, is the planning model similar?
= Yes - but much more complex.

Jeff Haverly - Baseload to achieve carbon-neutral is likely only available through advanced
nuclear.

Leslie Webb - very cool tool and shows how complex this task is.
Leslie Webb - We are ignoring the question of "Point of No Return."

Leslie Webb - We need to see short term progress which you called near term actions - we need
action now - Duke has the dirtiest coal planets - Which is the most aggressive scenario to get rid
of those coal plants?

= Thatis a portfolio question, and we will be into that question in June.

Mike Mullet — Is the next meeting on June 217
Yes

Susan Schechter - the bottom line is we are all asking about climate being the drivers - are you
hearing us?
= Yes.

Darrell Boggess - this whole process with 100 people involved is a vast improvement - | feel like
Duke is positioned with the ability and the skills to provide what we are looking for AND to
provide leadership - | can hope that in the future, | will be able to say that Duke stepped up and
made a difference.

Wrap up
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9:30 Welcome, Protocols & Timeline

9:40 Change in Approach & Introductions

9:55 Follow-ups from previous meetings
-Climate Change Load Forecast
-Portfolio Tool

10:15 Overview of Scenarios

10:30 Scenario Deep Dives
-Reference with and without CO, Reg;
-Current Conditions (Low gas)

12:00 Lunch break

1:00 Scenario Deep Dives
-Current Conditions (High gas)
-Deep Decarbonization/Rapid Electrification
-Biden Climate Plan placeholder

2:30 Connecting Scenarios to Portfolios

2:50 Wrap up
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ROAD MAP FOR IRP STAKEHOLDER PROCESS

Workshop 5
August 2021

Workshop 6
Sept. 2021

Workshop 7
Oct. 2021

Workshop 1
Nov. 20, 2030

Workshop 2
Jan. 21, 2021

Workshop 3
April 21, 2021

Workshop 4
June 21, 2021

v’ Goals of IRP v' Recap v" Recap >  Follow-ups: >  Follow-ups >  Follow-ups >  Follow-ups
v Review of 2018 IRP v Follow-ups: v" Follow-ups: * Climate change » EE Bundling/ DR Modeling results » Scorecard
v Contemplated * Climate change * Climate change load forecast deep dive on sensitivities » Preferred portfolio
changes for 2021 load forecast load forecast * Portfolio tool » Retirement Hybrid and and short term
v’ Load Forecasting, v' Scenario intro * Request for > Deep dive on analysis Stakeholder action plan
including: v AMl data Information scenario » Scorecard portfolios
* Energy efficiency v' Customer v" EE and demand assumptions » Optimized modeling results
(EE) Programs response (DR) » Connecting portfolio results
* Electric vehicles v" DERs modeling scenarios to for each scenario
(EVs) v' Scenario update portfolios » Hybrid and
* Distributed Energy v' Portfolio creation Stakeholder

Renewables tool portfolios initial

(DERs) Stakeholder discussions Seabeolder
scenarios due portfolios due
by July 23 by August 31

Evening Q&A Sessions for Customers

January 20, 2021

Ongoing technical meetings and data provision

Late July 2021
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Change in Approach

 Due to the increased level of participation and diversity of stakeholders, we tailored
the delivery of the IRP stakeholder meetings to be accessible to more stakeholders

 We have decided to change approach to serve stakeholders of different levels of
knowledge

 Day long meetings will take on a more detailed and technical tone
* An evening stakeholder meeting will be scheduled and be held with customers in mind

 Stakeholders are free to attend both meetings

Why the platform change of MS-Teams to Zoom?
* More effective prioritization of stakeholder questions and comments

« Ability to manage multiple questions at the same time
« Easier documentation of stakeholder contributions
* Please use Q&A to ask questions during a presentation section
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Climate Change Load Forecast

Load Forecasting considering climate change

 Based on feedback from stakeholders, we have been working with the Purdue Climate
Change Center to develop a load forecast that considers climate change

 This was developed by:

 Creating a new weather forecast that includes temperature and dew point, based on Purdue’s

models

e Historical correlations between weather (temp and humidity) and system load were used to translate

Purdue model results to load

* Climate Change Load Forecast may be used in a Stakeholder Scenario and will be used

by DEI in Sensitivity analyses
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Climate Change Temperature Forecast

Duke Energy Indiana 2021-2055 Avg Annual Temp (F°) Projections
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Portfolio Tool

* Follow up meeting was held on June 4t for stakeholders who had questions
about the use of the Portfolio tool

* Portfolio tool may be used to prepare for Aug meeting where stakeholders

can:
* Design their own portfolio; or
* Provide DEI with an energy mix under a specific scenario and DEI will develop a
resource plan that has those characteristics
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What is a scenario?

 Ascenariois a set of internally consistent assumptions that are external to the
utility and beyond its control

* Needs to include specific assumptions that can be entered into models

For example, carbon regulation, fuel prices, cost of new generation

e A portfolio is a set of resource additions

For example, build a solar or combined cycle project; retire a unit; add more Energy Efficiency

* Asensitivity is an analysis where a key variable is changed

*  Provides insight on the impacts (value and risks) with changes in that variable

 The analysis will combine scenario and sensitivity analysis where we will test the portfolios across
the range of scenarios which will measure the robustness and expose risks of the portfolios

 Each scenario needs to stand on its own, but a diverse group of scenarios is also important
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Scenarios for 2021 IRP

ENVIROMEMNTAL CO5T OF NEW GEN
SCENARIOS LOAD GAS PRICES COAL PRICES
REGULATIOMNS SOURCES
CO2 tax starting in Burns & McDonnell;
Reference w/C02 Reg Base Base Base ]
2025 Guidehouse
Burns & McDonnell;
Reference w/o CO2 Reg Mo Co2 tax Base Base Base ]
Guidehouse
Current Conditions Burns & McDonnell;
) Mo CO2 tax Base Low Low )
Continue (Low Gas) Guidehouse
Current Conditions ) ) Burns & McDonnell;
] ) No CO2 tax Base High High ]
Continue (High Gas) Guidehouse
Deep Decarbonization & ) Burns & McDonnell;
i o Mass Cap Base/Higher Base Base ]
Rapid Electrification Guidehouse
) ) Burns & McDonnell;
Biden Climate Plan Zero by 2035 Base Base Base )
Guidehouse
SEMSITIVITIES

Cost of New Gen (RFI,

Others?)

DSM Escalation

Climate Change Load Forecast

MISO ACAP construct

Others?
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Load Forecasts
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Gas Forecasts
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Coal Price Forecasts

Base Low High
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Carbon Tax Forecast
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Power Price Forecasts

Scenario . Ref w/ CO2 Reg Ref w/o CO2 Reg . Cu.rrent Conditions Current Conditions
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Cost of New Generation

Source Cost and Performance Characteristics of New Generating Technologies - AEO 2021

Overnight Cost Heat Rate B&M and Guidehouse costs relative to
Techology Size (MW) ($/kw) VOM ($/MWh) | FOM ($/kw-yr) | (MMBtu/MWh) AEQ 2021 Costs
Combined Cycle 1083 957 1.88 12.26 6.37 Lower capital costs; similar operations
Combustine Turbine 237 709 4,52 7.04 9905 Lower capital costs; less efficient
MNuclear 600 6183 3.02 95.48 10455 Lower capital costs; less efficient
Battery 50 1165 0 24.93 N/A Higher capital costs; lower ongoing costs
Wind 200 1846 0 26.47 MN/A Lower costs; higher ongoing costs
solar w/Tracking 150 1248 0 15.33 N/A Higher capital costs; lower ongoing costs
S-DlﬂrwfﬂtDrEl,EE 150 1612 0 32.33 N/A Higher capital costs; higher ongoing costs
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Scenario Modeling

* Given the interrelated nature of the MISO market, changing the
assumptions of a variable affects the capacity mix and dispatch
of the MISO fleet

* |n order to account for the impacts, we model the MISO market
through 2050

 The next section of the presentation will show for each
scenario:

* MISO capacity mix over time
* MISO energy mix over time

 Resulting power price forecast
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Reference w/ CO, Tax (MISO Capacity Mix)

Type ®Battery @ CC ®Coal @CT @D0G @DR @ Misc. ®Nuclear @5olar @Wind
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Capacity (MW)
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Year
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Reference w/CO, Tax (MISO Energy Mix)

Type @Battery @ CC @Coal @CT @ DG @DR @ Misc. @Nuclear @5olar @'Wind
0.8M

ENVIROMENTAL

SCENARIOS LOAD GAS PRICES COAL PRICES
REGULATIONS

CO2 tax starting in
Reference w/CO2 Reg 2005 Base Base

Base
0.4M

2040

2020 2025 2030 2035 2045

Generation (GWh)

2050

0.2M

0.0M

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 157

Year




Reference w/CO, Tax (MISO Power Prices)

Ref w/o CO2 Re Current Conditions Current Conditions
Scenario . Ref w/ CO2 Reg / g )
(Base Gas) (High Gas) (Low Gas)
ENVIROMENTAL
SCENARIOS LOAD GAS PRICES COAL PRICES
REGULATIONS
CO2 tax starting in
Reference w/CO2 Reg 2025 Base Base Base

Ref w/ CO 2 Tax
w/ Base Gas

T
power forecast
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Reference w/o CO, Tax (MISO Capacity

Type ®@Battery @CC ®@Coal @CT @ DG @DR @ Misc. @Nuclear @ 5olar @Wind
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Reference w/o CO, Tax (MISO Energy Mix)

Type @Battery ®CC @Coal @CT @DG @ Misc. ®Nuclear @5olar ®Wind
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Reference w/o CO, Tax (MISO Power Prices)

Ref w/o CO, Tax
w/ Base Gas
power forecast
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Current Conditions w/ Low Gas (MISO Capacity Mix)

Type ®@Battery @ CC @Coal @CT @ DG @ DR @ Misc. @Nuclear @5olar @Wind
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Current Conditions w/ Low Gas (MISO Energy Mix)
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Current Conditions w/ Low Gas (MISO Power Prices)

Current Conditions w/ Low Gas
power forecast
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Current Conditions w/ High Gas (MISO Capacity Mix)

Type @Battery @CC @Coal @CT @#DG @DR ® Misc. @Nuclear @5olar @Wind
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Generation (GWh)

Type ®@Battery ®CC @Coal @CT @# DG ®DR @ Misc. ®@Nuclear @ 5olar ®Wind
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Current Conditions w/ High Gas (MISO Power Prices)

Current Conditions
w/ High Gas power forecast

v
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Deep Decarbonization/Rapid Electrification

EMCC Deep Decarbonization and Rapid Electrification Scenario Parameters

CO, Emissions Unit Source 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Total CO, Emissions MM metric tons n/a 20 20 19 18 16 15 13 12 Il 9 8 7 6 6 5 5 4 4 3 3 3 3 2 2 2 2 2 | | | |
Electrification Load
Increase Unit Source 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Light-Duty Vehicles TWh EV-REDI 00 00 ©00 O Ol 02 04 07 10 14 18 22 25 29 33 36 39 42 45 47 49 51 52 54 55 57 58 59 60 60 6.l
Heavy-Duty Vehicles TWh EV-REDI 00 00 00 o000 Ol Ol 02 02 04 05 07 09 Il 15 18 22 26 30 34 39 43 48 53 57 62 66 70 74 78 81 84
Residential Buildings TWh BDC 00 00 ©00 Ol Ol 02 03 04 05 06 07 08 09 10 Il 13 14 15 16 17 18 19 20 20 21 22 22 23 23 24 24
Commercial Buildings TWh BDC 00 00 00 0O Ol OI OI 02 02 03 04 04 05 06 06 07 08 08 09 09 10 10 Il .1 2 12 12 12 13 13 13
Mid-Century
Industry TWh Strategy/EIA 00 0l 02 04 06 09 Il 15 19 24 29 36 43 52 62 73 84 97 111 125 139 154 168 181 194 206 21.7 227 235 243 249
Total Load 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Placeholder
Without Electrification TWh assumption 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278 278
With Electrification TWh n/a 279 280 282 285 288 293 299 308 31.8 330 343 357 373 390 408 428 449 470 492 515 538 560 582 602 622 64.1 658 673 687 699 710
DER Adoption 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Solar MW LBNL (2040 only) 0 28 62 103 151 207 272 347 433 530 637 756 883 1,018 1,159 1,302 1,446 1,586 1,721 1,849 1,967 2,075 2,172 2,257 2,333 2,398 2,454 2,502 2,542 2,576 2,604
Battery Storage MW LBNL (2040 only) 0 5 I 18 26 36 48 6l 76 93 112 133 I55 179 203 228 254 278 302 324 345 364 381 396 409 421 430 439 446 452 457
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Biden Climate Plan Discussion

* Environmental Policy is a priority of the new administration

* Details on new regulation is still to be determined

* In keeping with the high level goals that are being discussed,
this scenario will be modeled as a mass cap reduction that
gets the utility’s CO, emissions to zero by 2035

e The IRP will model the Biden Climate Plan to determine what
it would take for DEI to meet zero CO, emissions and still
serve customers load
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Next Steps - Connecting Scenarios to Portfolios

1. For each scenario, an optimized portfolio will be developed
 Minimizes cost for that particular scenario only

2. Take lessons learned from optimized portfolios to develop
alternate portfolios

3. Specify any stakeholder portfolios

4. Evaluate all portfolios by testing them across the range of
scenarios
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ROAD MAP FOR IRP STAKEHOLDER PROCESS

Workshop 5
August 2021

Workshop 6
Sept. 2021

Workshop 7
Oct. 2021

Workshop 1
Nov. 20, 2030

Workshop 2
Jan. 21, 2021

Workshop 3
April 21, 2021

Workshop 4
June 21, 2021

v’ Goals of IRP v' Recap v" Recap >  Follow-ups: >  Follow-ups >  Follow-ups >  Follow-ups
v Review of 2018 IRP v Follow-ups: v" Follow-ups: * Climate change » EE Bundling/ DR Modeling results » Scorecard
v Contemplated * Climate change * Climate change load forecast deep dive on sensitivities » Preferred portfolio
changes for 2021 load forecast load forecast * Portfolio tool » Retirement Hybrid and and short term
v’ Load Forecasting, v' Scenario intro * Request for > Deep dive on analysis Stakeholder action plan
including: v AMl data Information scenario » Scorecard portfolios
* Energy efficiency v' Customer v" EE and demand assumptions » Optimized modeling results
(EE) Programs response (DR) » Connecting portfolio results
* Electric vehicles v" DERs modeling scenarios to for each scenario
(EVs) v' Scenario update portfolios » Hybrid and
* Distributed Energy v' Portfolio creation Stakeholder

Renewables tool portfolios initial

(DERs) Stakeholder discussions Seabeolder
scenarios due portfolios due
by July 23 by August 31

Evening Q&A Sessions for Customers

January 20, 2021

Ongoing technical meetings and data provision

Late July 2021
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Closing Comments,
Stakeholder Comments
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* Meeting survey to be sent out in the next week to attendees

e Comments can also be sent to:
e Scott at: scott.park@duke-energy.com

e Stewart at: stewart@vanry.com

* Meeting summary and other materials will be posted on website by June 30
* https://www.duke-energy.com/home/products/in-2021-irp-stakeholder
* Next workshop expected to be in early Aug
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Acronyms

AMI Advanced Metering Infrastructure LMI Low-Medium Income
CHP Combined Heat & Power MW Megawatt ,
PP Critical Peak Prici NEM Net Energy Metering
¢ ritical Pea rl.cmg NDA Non-disclosure agreement
CS Small Commercial PPA Purchase Power Agreement
DR Demand Response PVRR Present Value of Revenue Requirements
DER Distributed Energy Resource RFI Request for Information
DEI Duke Energy Indiana RS Res!dent!al Stand.ard
_ RE Residential Electric
DSM Demand Side Mgt (EE + DR) TOU Time of Use
EV Electric Vehicles TOUD  Time of Use with Demand
EE Energy Efficiency T&D Transmission and Distribution
EIA Energy Information Administration UCAP Unforced Capacity
IURC Indiana Utility Regulatory Commission UPC Usa.ge Per Custo.m.er
4 | VPP Variable Peak Pricing
IRP Integrated Resource Plan VPPD Variable Peak Pricing with Demand
LBNL Lawrence Berkeley National Lab
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DEI IRP
Notes of Meeting #4

Date: June 21, 2021
Time: 9:00AM - 4:00 PM
Location: Virtual Meeting/Webinar via Zoom Vanry Associates/DEI Host

Attachments:
1. Meeting Slide Presentation
2. Webinar Q&A log

Meeting Notes:

Welcomes: Stan Pinegar, Scott Park and Stewart Ramsay
e  Welcome
e Safety Brief
e Review of Webinar tools and protocols

e Review Agenda
e Review Objectives for the day

Presentation and Discussion: Scott Park and facilitation by Stewart Ramsay

July 13, 2021

Please see the attached Meeting Slides. We have also attached the Webinar Q&A Report (Excel sheet) from the June

21 IRP Stakeholder Meeting #4. Together these constitute our summary of this meeting.

You will note that the Q&A Report reflects two types of responses. The first type is questions to which written
responses were provided in the meeting. These questions and answers are verbatim transcripts produced by the
webinar software. The second form is noted as “live answered” questions. In these questions, the answers may not

be verbatim, and are our best summary of the answers that were provided live.

Additionally, several of the “live answered” questions we interpreted as being similar in scope. Therefore, in the
meeting, we attempted to bundle these into a single reply. The Response column in the Excel sheet notes where and

how this bundling was done.

Agenda items for IRP meeting #5:

e Modeling DSM & Renewables
e Scenarios
e Portfolio Sufficiency

e Portfolios
e Stakeholder Developed Portfolios
e Analytical Framework

Draft Scorecard (21 CTF)

Vanry Associates
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Question Details

# [Question Asker Name Response Type |Response
CCL People with
1 |TEST p. . live answered [Thank you, yes it is working
SuperAbilities
The chat is turned off. Will you turn it , No, we will only be using the Q&A feature, please ask
2 Laura Arnold live answered ) )
on? guestions or comments with the Q&A box
Will everyone receive a copy of the
3 y Py Leslie Webb live answered |[Yes
Q&A?
Could you unmute folks who have
4 |asked a question if they need to follow | Anna Sommer written Indeed we will keep the unmute off
up to clarify?
5 |There is no participants box Indra Frank written Indra - | think its by number only
6 |Please ask Stan to smile. Laura Arnold live answered |[Stan could you smile please? Thank you.
Anyone update on the plan for the CCL People with ) . e
7 1. . written Beth sent you a note asking for clarification
Gibson plant? SuperAbilities
Good morning - can you please clarify your question so we
Any update on the plan for the Gibson | CCL People with . & . youp . yyourg
8 _ written can better answer it? Are you seeking an update on
plant? SuperAbilities ) .
retirement dates or otherwise?
Please briefly explain what "modelin Mike, | think that this will answered in the slides comin
9 remy xp" nw né Michael Mullett written ! ! ! _WI . wered! . aes coming
at the MISO level" means. up. If not, then we will provide more detail
DEI uses models that include the model that all MISO
members use and contribute to. DEI does not, nor do an
Does MISO have input into the MISO- other member utilities, engage MSIO directly in the '
10 |level modeling used for DEI IRP Michael Mullett | live answered , ENGas . y
development of IRPs. Everyone contributes data to the
purposes? i ] )
model so that planning across MISO is based on consistent
assumptions.
11 |sure Michael Mullett | live answered [thanks
How do the temperatures and load
12 |change seasonally under the climate Anna Sommer live answered |Answered with questions 15
change scenario?
This does not include increased load
e ] ) That is correct. We will discuss that a bit later in the
13 |due to electrification of transportation | Susan Schechter | live answered

and heating.

discussion
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14

Average annual temperature doesn’t
work like that. It pushes summer a lot.
| don’t think this is an accurate
representation.

Leslie Webb

live answered

We are using the data from the Purdue climate model
that shows us temperature and humidity for every hour of
every day through 2050. We are using that weather data
and converting it to load and energy based on historical
relationships between temperature, humidity and load.

so that gives us the load in every hour of every day for the
entire period, including expected impacts on peak load

15

We have 60 degrees in the winter
more then we think. About 1/3 of the
season these days. That's more then
two degrees. What are you doing to
plan for that?

CCL People with
SuperAbilities

live answered

answered with questions 15

16

2 degree increase in AVERAGE ANNUAL
TEMP is significant

Leslie Webb

live answered

answered with questions 15

17

This chart looks at overall load. What
would happen to peak demand?

Indra Frank

live answered

answered with questions 15

18

Are you ever going to retire the Gibson
plant?

CCL People with
SuperAbilities

written

The current plan is still from the Company's last IRP:
Retire Unit 5 first in 2026 then the remaining units in the
2030s. Any update about retirement dates will be made
after the portfolio analysis which is yet to come.

19

Is humidity a explanatory variable in
your load forecast? If so, how does
that change over time under this
forecast?

Anna Sommer

live answered

answered with questions 15

20

My understanding is that projected
summers will be hotter than what we
experienced in 2012 if we keep
dumping CO, into the atmosphere.
Does your modeling take that into
account?

Leslie Webb

live answered

We are relying on the Purdue Climate model to identify
what the impacts of CO, will look like over the study
period.
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| don't think my question was
answered live. This is the key concern

It is my understanding that the Purdue Climate model
takes into effect the impact of additional CO, based on
what the Purdue Climate experts are forecasting. So DEI

21 for many stakeholders on the call, Leslie Webb written is relying on the Purdue expertise to look at the impacts of
especially our young people. CO, on temperature and humidity. | hope that answers
the question.
What will the CO, tax be in 2025
27 again? And then how often will it go up Mark Warner live answered S15 Rer ton and escalating ‘at $5 per ton per year for the
after that, how will that affect the remainder of the study period
consumer?
What is the difference between Both Reference scenarios use the base gas forecast
23 |Reference and Current Conditions Leslie Webb live answered |whereas the Current Conditions scenarios use either the
Continue? high or low gas forecast
The cost of decommissioning units is included in the unit
Is the cost of closing down fossil fuel Ray Wilson - . costs. So the units are modeled and the dispatch of the
24 i ] ] . live answered . ) . . .
plants included in the scenario costs Indiana units is based on their costs including what is collected for
decommissioning.
$5/ton increasing by $5/year - is this It is actually modeled that way through 2050 so we can
55 through 20407 and also, to confirm, Devi Glick live answered see impacts that occur just after the study period. Yes the

the CO; price is included in the
dispatch cost?

CO; price impact is included in the dispatch costs and
effects the economic results for each unit.

26

In any of the scenarios w/o CO,
regulation, does Duke model market
forces such as
investment/disinvestment in various

fuel sources, industries and companies

based on their CO, profiles, etc.

Michael Mullett

live answered

To some degree these are factored in based on how they
impact the other projections of things like EV, and rooftop
solar. DEI does not do any separate analysis regarding
investment/divestment decisions. We rely on the
projections of overall impacts from the other studies that
we rely on like LBNL and B&M.

27

Are you accounting for solar and wind
tax credits?

CCL People with
SuperAbilities

written

Yes
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What is the model optimization
period? Does the model see the CO,
price in 2040 when making a decision

The period is to 2050, so yes the model sees the CO, price

28 .. Devi Glick written .
around building a new gas plant today in future years.
or is it optimizing around a shorter
time period?
Where did the carbon tax projection
(S5 per ton with an increase every This is Duke Energy's corporate assumption for carbon
29 |year) come from? | haven't heard of a Indra Frank live answered |regulation and should be viewed as proxy for carbon
proposal for this from members of regulation which is still undetermined.
Congress.
There are currently 4 bills with carbon
ricing in Congress, and the lowest . .
P .g . g When comparing Duke Energy's CO, tax forecast against
starting price is $15/ton. There were 9 o .
. . . other utilities, our forecast tends to start earlier and lower
in the previous session of Congress, . .
) . i than the other forecasts, but increases more quickly. The
30 |and the lowest starting price was also Alex Jorck live answered

$15/ton. Similarly, an annual
adjustment of $5/ton is lower than
proposed legislation. Why are you
assuming S5 with $5 annual increase?

thought for this was that the government would
implement CO, regulation gradually in order to lessen the
shock to the economy.

31

How are you accounting for solar and
wind tax credits?

CCL People with
SuperAbilities

written

The costs of solar and wind are reduced by the tax credit
benefits in the modeling

32

Can you show Duke’s carbon emissions
for your different scenarios/portfolios?

Leslie Webb

written

The carbon emissions will be shown for the various
portfolios when that analysis is done.

33

Scott you said that the model will go
out to 2050, but DEI has previously said
it will only go out to 2040, can clarify
which it is?

Anna Sommer

live answered

We model out to 2050. The study period goes to 2040.
We go out to 2050 in our analysis to allow us to see if
anything that would happen shortly after the study period
would cause us to make a different decision. Given the
long life of some of the investment decisions, we think it
is important to look past the study period to make sure
we are making the logical recommendations.
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34

why did you take tax credits off this
slide since last meeting?

CCL People with
SuperAbilities

written

| think it was just a simplification of the slides. We are still
including tax credits in the modeling.

35

Carbon emissions are only part of the
climate equation. Especially with gas
plants in the mix. Will GHG emissions
in total be modeled?

Susan Schechter

live answered

No- we have discussed this, but determining an unbiased
method and how far up the supply chain to model GHG
emission has not been succesful.

36

If you add a 30 year gas plant in 2030
and the scenario says fossil fuels need
to be gone by 2050, are the last 10
years of depreciation reflected in the
costs during the first 20 years?

Barry Kastner

live answered

Yes, we will evaluate shortened life assets in the modeling

37

why did you take tax credits off this
slide since last meeting?

CCL People with
SuperAbilities

live answered

answered with question 40

38

So you’re viewing the period 2040 -
2050 as an end effects period, but
everything will be reported in the IRP
only through 20407

Anna Sommer

live answered

Essentially that is correct. If there are things that occur in
the 2040-2050 period that impact our decision making we
would discuss those as well in the report.

39

why did you take tax credits off this
slide since last meeting?

Part two ... it just makes you look like
your covering it up.

CCL People with
SuperAbilities

live answered

All tax credits that are currently in force are included in
the analysis. Production tax credits, for wind and solar as
well as other tax credits for renewables are all in the
analysis.

Externalization of climate costs is

We do not include externalized costs, just those costs to

40 . . Susan Schechter written the utility that required by regulations (or likely to be
baked in to your cost modeling. L . .
required in the time period)
| just want to note that this new
format, with only the two of you Wendy - participants can also raise their hand and ask
41 [talking to each other and no other Wendy Bredhold written guestions live at the end of each section with back and

voices in the space, is significantly less
engaging. FWIW.

forth. Feel free to use that functionality, as well.
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42

What is the model optimization
period? Does the model see the CO,
price in 2040 or the zero by 2035
regulation when making a decision
around building a new gas plant today
or is the model optimizing around a
shorter time period than the full 20
years?

Devi Glick

live answered

Yes, the model does see the forward constraint whether it
be a CO, tax or a mass cap reduction

43

do you still get tax credits for non
renewable energy?!

CCL People with
SuperAbilities

live answered

Any existing tax credits are included in the model. | do
not believe that there are any non-renewable tax credits
remaining.

44

Because of the declining value of the
renewable tax credits, developers
often safe harbor the higher levels by
spending 5% of project costs. | think it
would make sense to assume safe
harbored projects are available to
Duke.

Anna Sommer

live answered

We will take a look at that to make sure that we are not
missing anything in our assumptions.

| am about to bring that up thank you. | am keeping an
eye on things and trying to get them answered in the

45 |Devi has an outstanding question. Wendy Bredhold written ;
space where they are most impactful. Thank you for the
reminder.
Your carbon price starting point and
escalation rate are both low in
. L It would be helpful for you to provide and we can consider
comparison to actual legislation as . e . .
e , whether we can use it for a sensitivity or scenario. | think
46 |opposed to other utilities' assumed Alex Jorck written

rates. I'd be happy to share details on
such legislation if DEl would consider
these prices for modeling purposes

we would need it by the July 23 timeframe that Scott
mentioned. Thanks.
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47

Do you mean Hydrogen from coal?

Leslie Webb

live answered

It could be from coal, though we were really anticipating
that it would be from using low cost or excess electricity
to crack water to get the hydrogen. It could also be from
other streams like stripping it out of natural gas.

48

Scott just said that they are looking for
the portfolio that works best across the
most scenarios, this is exactly why we
think using a Ref Case w/o CO, Reg,
Current Conditions (Low Gas) and
Current Conditions (High Gas) are so
problematic. Those scenarios are all
very favorable to new gas plants and
are largely indistinguishable between
each other. We think the high/low fuel
prices should be sensitivities, not
scenarios.

Anna Sommer

live answered

This question was held for discussion until later in the
meeting and was answered live during the discussion of
scenarios and sensitivities. The answer provided is
included here: Stewart: "I may have been the culprit and
may have confused the issue when | spoke earlier about
how optimization of portfolios would be used. Scott can
you please clarify how it will be done?" Natural gas prices
are a key driver to resource selection and modeling a high
and low gas scenario is critical. Whether it is labeled as a
sensitivity or scenario is immaterial.

49

Are you considering some small project
to store hydrogen from excess
renewable production? Your decision
to build Edwardsport shows your
appetite for experimentation.

Susan Schechter

written

Nothing in the works for Indiana at this point. We are
looking into various research and development and
supporting it at the federal level.

50

Why is there a step change on the coal
pricing in 20407

Leslie Webb

live answered

We will have to go back to the originators of the study to
be certain and it is probably the result of changes in the
assumptions about the availability of coal given other
economic factors.

thanks. | was sure you would understand and just wanted
the group to know that | was not ignoring you. Good

51 [No worries Stewart. Anna Sommer written question that | want Scott to discuss when we get a little
further in. | think that it will be important for everyone's
understanding.

Hi Susan - Would you be able to ask that question more

52 |Indicate level of externalized cost? Susan Schechter written y g

specifically?
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53

The B&M and Guidehouse prices are
generally higher than AEO for
renewables and lower for thermal
resources. Have you compared these
forecasts to other price forecasts such
as those from the NREL Advanced
Technology Baseline? Have you
considered adding a scenario with less
conservative renewable cost
assumptions, instead of including three
current conditions/no CO, price cases?

Jason Frost

live answered

We will look at runs where renewable costs are lower.

54

The battery FOM exceeds the expected
all-in cost of the batteries themselves,
so that seems quite high. The solar
and storage cost is higher than Duke
got in its RFl response.

Anna Sommer

live answered

We will look into this and follow up in the next meeting.

55

It would be helpful to include
externalized costs in cost of new
generation.

Susan Schechter

written

what types of costs are you referring to? | just want to
make sure that we get the right answer for you.
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You may have to replace cells yes but
you don’t have to replace the whole
battery facility. The resource costs are
crucial to the portfolio selection so |
would second Jason’s suggestion to
make less conservative renewable
costs another scenario to replace at
least one of the non CO, price cases.
The drop in renewable and battery
pricing has fundamentally remade
resource acquisition so | think that’s
really important to capture in a
scenario and not just relegate itto a
sensitivity.

Anna Sommer

none

We will look into this and follow up in the next meeting.

57

| think this is a larger scope than Duke's
IRP.If you have the capability for doing
a resource planning for MISO footprint,
why don’t you show same looking at
just Duke?

Leslie Webb

written

We will - that will be in the portfolio modeling results that
come in future meetings.
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It looks like you are planning to model
changes in external variables on MISO-
wide resource decisions, but to what
extent are you planning to model
changes in MISO rules and decision-
making in response to those resource
decisions? ELCC-related and seasonal
construct effects of solar resources are
examples that it sounds like you may
be planning to model, but there may
be other effects that arise from the
topics studied under MISQO's RIIA study.
Another possible topic: will there need
to be changes to MISO market designs
in response to increasing levels of zero-
marginal-cost resources that may
affect market prices and thus the
relative attractiveness of resources?
And to what extent could (possible)
greatly increased transmission
investment in MISO (and elsewhere)
change the ability for DEI to draw on
further-afield diverse resources (and
perhaps decrease its need to build
resources within its footprint)?

Modeling differnent MISO rules is difficult as it requires
the forecasting of a number of key details that are just
unknown. For this IRP, we will be looking at evaluating
the impact of seasonal planning which would include a
switch to winter planning with a corresponding change in
the contribution to peak of various resources.

Peter Boerger live answered
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The modeling doesn't appear to
include much growth in renewable
capacity between now and 2030, while
EIA data shows more than 2,200 MW
of solar and wind currently under
construction in MISO and coming
online just in the remainder of 2021.
Will you be comparing these results for
the 2020s to recent trends and already
planned additions? This difference
could suggest that the modeled
renewable cost assumptions are higher
than the costs that actual developers
are seeing.

Jason Frost

live answered

I think that may be a function of how the charts are
scaled. The actual renewable levels are increasing
significantly, if you examine both charts closely you can
see that the scales are different and it makes it appear
that the renewables growth is smaller. When you account
for the scale difference, you see that the renewables
growth is significant. Anything that is in production in
MISO or is ready to come on line is included in the
analysis. We also need to remember that there is a
difference between the nameplate capacity and the
amount of capacity that is credited within MISO, and the
energy contribution of these resources, taking into
consideration that the wind does not always blow when
we need it and the sun isn't always shining when we
would like the solar capacity.

60

Vanry Associates asked its questions on
the assumption that MISO would be
economically dispatching the DEI (and
other available) units, but this does not
take into account DEl's (and other
vertically integrated utilities) ability to
"self-schedule" their own units. How
is "self-scheduling" factored into the
dispatch paradigm being modeled in
the IRP?

Michael Mullett

live answered

MISO schedules and dispatched all units in the market.
DEl and the other MISO members do not self dispatch.
Dispatch decisions are made at MISO considering the
economics of the entire MISO grid.

61

Good morning! How does the coal
capacity projection in the MISO
reference case compared to DEl's
current plans for coal plants? i.e. The
MISO reference case with a CO, tax
shows coal is phased out in the early
2040s for all of MISO, but what is the
projected coal phase out date for coal
for DEI?

Simon Lomax

written

In the current IRP, all DEI coal retires by 2038 with the
exception of Edwardsport (which is currently 2045). Of
course, all that could be updated in this new IRP.
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Sorry, | do not have a microphone at
this time. | think you did a good job of
relating the gist of my question, and |
will think about Scott's answers. So |
think I am good for now.

Peter Boerger

written

Ok great! We thought you had a great question that
might need elaboration

63

How does your model handle the
practice of self-scheduling?

Leslie Webb

live answered

answered with question 61

64

In the modeling of MISO capacity and
energy mix, are retirements
economically determined or based on
economic analysis or on plant age?

Douglas Jester

live answered

The MISO capacity and energy mix are based primarily on
economics, though there are some units that have a
minimal dispatch level, which ultimately is driven by
economics associated with costs or stopping and starting.

65

Can you provide the annual CO,
emissions for these MISO wide
portfolios? That would be really
helpful in understanding whether
the CO, regulation has a meaningful
impact.

Anna Sommer

live answered

That would be very interesting analysis. | believe that we
can do that, or a close approximation. We will look to
include that analysis going forward.

66

It almost looks like DG capacity with
CO, tax is less than without CO, tax.
Can you please speak to this
comparison?

David Gard

live answered

Again, this looks to me to be an issue of the scale on the
charts.

67

As queried earlier, Scott's slides clearly
show that no "feedback loop" between
CO, emissions and generation mix is
being modeled in the absence of a CO,
tax. THIS IS NOT THE WAY THE REAL
WORLD IS CURRENTLY BEHAVING!!!

Michael Mullett

live answered

This is true; the CO, tax as a proxy for carbon regulation is
the mechanism that provides that feedback loop. The
climate change load forecast speaks to this issue as well.
The DDRE scenario will also speak to this issue as well.

68

why did the total MW in 2050 go so
much higher in the low gas scenario?

Indra Frank

live answered

(Assuming question was asking about MWh rather than
MW) With the low cost of gas, combined cycles take
advantage of low gas prices and run more based on
economics
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For your customers concerned about
CO, emissions for the different

Jeff Haverly

| believe that Scott said DEI would provide CO, impacts

69 |scenarios, could you show the variation written .
. . y' . Heartland ECA for each of the scenarios
in total CO, emission (projection) vs.
time, for each scenario.
Does the trope, when the sun does not .
i .p No. Scott was explaining how the system operators MISO
shine and wind does not blow, expose . : .
. and others like them, treat different types of capacity
an assumption that renewables are not . . .
70 Susan Schechter written based on if they are dispatchable and can produce output

an acceptable to DEI source of
electricity? The graphs show that to be
an underlying assumption.

on demand or only produce energy when they can
regardless of when or how much is needed.

71

It looks like MISO price forecasts do
not vary very much between scenarios.
Is that that the case? If so, what is
going on there?

Peter Boerger

live answered

The forecast for each of the scenarios is shown on each of
the charts. So all four lines are the same from chart to
chart. We did this for ease of comparison of the forecasts
between the different scenarios. Each of the forecast
lines is labeled so that you can track which scenario is
reflect by each line in the chart.

72

Is electrification included in any of
Duke's scenarios?
Not including Mike's DD-RE scenario?

Leslie Webb

written

Yes. The DEIl base load forecast includes assumptions
around EVs.

73

Yes-=-the power prices

Peter Boerger

live answered

yes the assumptions about EVs are reflected in the power
prices in each of the scenarios

74

| am asking about the prices comparing
the different slides re: miso prices.

Peter Boerger

live answered

answered with question 73
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| have a couple of questions related to
the use of the Horizons database to
develop the MISO power price
forecasts. Since the Horizons database
contains more generic operating
information for the existing generating
units in MISO, did Duke update the
information in the Horizons database
for its own units? Also, did Duke keep
the assumptions within the Horizons
database around annual retirement
limits in MISO, in addition to the new
thermal and renewable resource cost
assumptions? Or did Duke model the
price information from Burns and
McDonnell?

Chelsea Hotaling

live answered

Yes, we updated certain values for some of our units (I can
provide a list of changes if needed). However, we did NOT
increase the detail or complexity of any resource models
(maybe making new nuclear resources SMRs might be an
exception to this). Typically we have found that adding
detail adds cost. This leads to giving less detailed
resources an unfair advantage. For NCL runs we kept the
Horizon retirement assumptions the same. For CO, runs
we extended nuclear units to 80 year lifespans.
Additionally, for CO, runs we reduced the lifespans of CC
units from 60 years to 50 years. We got the capital cost
information for resources mostly from Burns and
McDonnell with EPRI & NuScale for SMR, and Guidehouse
for solar, off shore wind and batteries.

Your profile tool chart didn't add up on

CCL People with

Are you referring to the portfolio tool? If so, perhaps we

76 . written can take that offline and Scott can contact you about it.
the excel sheet. SuperAbilities
The agency names shows, up but not your name.
Does the MISO data cover the entire
MISO footprint? Seems to me that a Because we are part of the MISO power market, we are
resource planning model the covers 15 using the market wide approach to get the power prices
states would have a low confidence . . to use in each scenario. Then we take those power prices
77 i Leslie Webb written , i , . .
level. What is the value of the MISO our of this modeling and will model the DEI portfolio using
data? Though interesting, it doesn’t the various MISO power price outputs. EPRI & NuScale for
seem to be directly relevant to the SMR, Guidehouse for solar, wind and batteries
discussion around DUKE’s IRP.
where did the numbers in this table
78 Indra Frank live answered |[stakeholder provided

come from?
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Please characterize the levels of EV and
heat pump penetration behind this
scenario.

Douglas Jester

live answered

stakeholder provided but is much higher than base load
forecast

80

What is the basis for electrification
load increase predictions?

Lauren Aguilar

live answered

stakeholder provided data

81

What were base assumptions for light
duty vehicles, for example?

Jeff Haverly

live answered

stakeholder provided data

82

Do they consider current proposed
legislation, EVs - California, for
example?

Jeff Haverly

live answered

Probably not. | mean to some degree they might, given
that some of the forecasts are coming from LBNL and they
are looking at what might drive changes. We have not
done any work outside of these studies to try and add
impacts of potential legislation. Any of that would be
embedded in the studies that we are using, which are
pretty well informed.

83

Explain without electrification and with
electrification

Ray Wilson -
Indiana

live answered

This would be the load without the rapid electrification
and with the rapid electrification. We included both
figures so that you could see the differences in the
impacts between the assumptions.

84

Hi Jason! At the last IRP workshop, |
think you said the 2050 load forecast
with EVs was about 50% higher than
the baseline. | think the table reflects
that, i.e. 14.3 TWh for light duty and
heavy vehicles to be added to 27.8
TWh, but just wanted to confirm.

Simon Lomax

live answered

Yes. That is correct.

85

BRAVO EMCC! Thanks for showing
leadership that protects the future for
our kids and grandkids.

Leslie Webb

none

86

So deep decarbonization shows a
tripling of energy sales in your table.
What does it do to peak load?

Peter Boerger

live answered

That is also shown in the tables. Both energy and load.

87

Carbon zero by 20507

Jeff Haverly

live answered

yes
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88

why is the projected total load the
same in 2020 and 2050 for a future
without electrification?

Indra Frank

live answered

These are placeholder figures. Once we have the baseline
identified we will add that into the table and then the
rapid electrification totals will be added on top of that.

89

yes the portfolio tool. My name is Will
Shields

CCL People with

SuperAbilities

written

Thanks, Will. I'll have Scott contact you about the
portfolio tool.

Why does Total Load, Without

90 Electrification stay flat through 20502 Dave Ciarlone live answered [answered with question 90
91 |Describe the solar line please Ra?/n\;\grs]:n ) live answered [stakeholder provided data
Yes. The IRP analysis is indifferent to who owns the units.
We may price units based on what we see in the market
92 So would the solar be owned by Duke Ray Wilson - live answered or what we believe it would take to build them. Once it
or others? Indiana comes to actually putting the units in place it would be
based on the most cost effective solution for customers
and that would drive who owns the units.
So 1 could assume that the solar
93 |generation (MW) would need to be Jeff Haverly live answered |answered with question 90
built per that line?
What is basis for Battery storage
amount per Solar? Are the
94 |assumptions based on such factors as Jeff Haverly live answered [stakeholder provided data

demand over night vs. day, and cloudy
days vs. sunny?

95

So the net demand needed to be met
by a portfolio will include that much
DER?

Dale Thomas

live answered

Yes that is correct

96

Are you taking into consideration a
higher level of grid defection with the
elimination of net metering and the
rise of cost effective DG energy storage
with solar DG?

Laura Arnold

live answered

If that is included in the LBNL and other studies then yes,
otherwise we are not doing separate analysis on grid
defection.
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97

So DEl doesn't know from these
numbers, if demand could be met?

Jeff Haverly

live answered

Our analysis would be done based on DEI having to meet
this demand through the range of available resources.

98

Thank you.

Jeff Haverly

none

99

Does the LBNL analysis underlying the
Solar and Storage numbers (and other
generation numbers perhaps not
reflected in this table) support 'one day
in 10 years' reliability?

Peter Boerger

live answered

Not directly. The LBNL analysis and other studies like it
have data that we can use in the 1 in 10 type analysis, but
that analysis really needs to be done in the context of the
larger grid, in our case MISO. So we will be using all of
these inputs and assumptions and doing reliability analysis
and adjusting the results to ensure that whatever
portfolios we land on meet the various reliability
requirements.

Is the LBNL report in the public

100 . Jeff Haverly live answered |Yesitis
domain?
. , The link was provided by multiple audience members in
101|Can we get a link? Jeff Haverl live answered
8 Y questions 120, 121 and 122
102|Posted on IURC website Dale Thomas none

103

Can you provide some examples of the
biggest industrial sources that would
be switching to electricity from
another fuel source? Just trying to get
my head around that 24.9TWh
increase...

Simon Lomax

live answered

There are various manufacturing companies that might
switch fuels for some or all of their processing. | don't
have explicit examples at the moment but can look at
that.

104|Thanks again Jeff Haverly none
What assumptions are being made
around demand response related to We have only assumed that the existing DR will remain.
the additional end use electrification? We have not made assumptions about how much of the
105]1 would assume a % of the space/water Brian live answered [incremental load additions would be open or available to

heat, industrial process equipment,
etc. would enable additional DR
capability.

demand response programs. That is something that we
might be able to look at down the road as a refinement.
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In the news over the weekend there
was a report that, despite no real
government action to drive GHG lower,
there has been such organic change
(businesses acting on their own) to
achieve GHG reductions that are below
what would have been required by
prior regulations/laws that were
proposed but not enacted.

Dave Ciarlone

live answered

Answered with question 109

107

Did | understand that news correctly,
and if so, how is that being modeled or
integrated into the plan we are
building?

Dave Ciarlone

live answered

| believe that it is being taken into consideration in certain
of the models like the LBNL analysis and Purdue modeling.
We are not making an DEI specific assumptions about how
that might impact or reduce our assumptions.

108

Are you going to be 100% renewable
by 2030?

CCL People with
SuperAbilities

written

This IRP process will result in a preferred portfolio which
will include a certain amount of renewables. It's not clear
now that we could be 100% renewable by 2030 and still
reliably meet customer's load. But, going through this
process and looking at different scenarios will provide us
valuable information about how quickly we can move to
more renewables.

109

Scott, we suggested a somewhat less
ambitious target for this scenario, not
because we don’t need to get to zero
but because doing so will likely involve
technologies we aren’t yet
characterizing in IRP modeling. So
requiring zero emissions will probably
give you an unrealistically expensive
result.

Anna Sommer

live answered

That is a very interesting point. | am glad you brought
that up. | think that you are right and we should look at
some levels that are approaching 100% maybe like 90%
and 95%. If we could get to 95% for significantly lower
cost than getting to 100% that might change the
recommendations. We will look at how to incorporate
that in our analysis. Thank you Anna.
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Using the assumption that DEI will
completely serve your own load loses
the quite large benefits of geographical
diversity in renewable generation. The
wind is almost always blowing
somewhere, and solar benefits from
east-west diversification as well as it
generally not being cloudy everywhere.

Douglas Jester

live answered

We are not assuming that DEI will serve our own load
through our own resources. The analysis we are doing is
taking advantage of that diversity that we get from being
in MISO. It also understand that at times in the future
there may be constraints on the transmission of
renewables from other parts of MISO or from outside of
MISO. The costs associated with the constraints are
factored in and the model will look for the best fit, lowest
cost available resources regardless of where they are or
who owns them.

Please confirm that your Biden
scenario assumes no load growth from

The Biden scenario will include the DEI base load forecast

111 e ) Barry Kastner written ; ] )
electrification in transportation, 4 which does include EV and DER assumptions.
buildings, industrial processes or DERs.
As a customer, unaccustomed to IRP
rocess, the indifference of the IRP L .
P . The IRP process (which is economic) may not be the best
process to the catastrophic human . .
. place to address human suffering, which does not have a
results of the business as usual . . . . .
112 . ) . Susan Schechter written price. The impacts of climate change you mention,
scenarios modeled is truly horrifying. . . . . . .
0 . including the risk and impacts of it on customers, will be
Does the contribution of DEI activities . . . .
. . considered outside of economic modeling.
on human suffering factor into
portfolio choice?
Duke is the largest single source of
i 'g . g' K We understand, Leslie. Thank you for your input. We will
carbon emissions in Indiana. We’re all , . . . . L
113 ) Leslie Webb written analyze a variety of portfolios and will balance reliability,
counting on you to protect the future o . . .
affordability and clean energy in our decision-making.
for our young people!!!
Thanks, Cheryl. We understand the urgency requested
Also, we want to get to carbon free by and our analysis will demonstrate various portfolios of
retiring coals plants earlier rather than . . resources, some of those with more renewables earlier,
114 Cheryl gettelfinger written

through purchasing offsetting credits.
Or maybe both.

and some with more moderate transition timelines. In
the end we will need to balance affordability, reliability
and clean energy.
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Within all of these scenarios, will DEI
assume that all of the stranded costs of
the coal plants will be recovered in
total by the retirement date? Or will
DEI model using securitization to
recover the stranded costs, especially
with any 100% renewable scenario or
the Biden climate plan?

Kerwin Olson

live answered

The IRP will model existing regulation. Other regulatory
issues are outside the scope of the IRP process

Isn't there an interaction between gas

Yes. That is the point that Scott just made that even if DEI
didn't have gas resources, the impact of gas prices

116|price and resources elsewhere in MISO | Dave Ciarlone written e . . .
changes things in MISO which has an impact on prices for
or beyond?
DEI
With respect to Edwardsport, does
P ] . P We will be modeling Export on coal and on natural gas
Duke consider operation of the plant , . . .
117 Aaron Schmoll written only. The optimized portfolio's will choose the operation

on natural gas a separate portfolio, or
a sensitivity to the optimized portfolio?

of the plant.

118

Could you please send me the LBNL
report referenced. | am looking in
IURC, and it will take me some time,
Thank you if you can.

Jeff Haverly

live answered

Jeff - did you get your answer from Kerwin and Dale
pinned in the top of the questions?

119

This is for Jeff:
https://www.in.gov/iurc/files/2020-
Report-to-the-21st-Century-Energy-
Policy-Development-Task-
Force.updated-min.pdf

Kerwin Olson

none

120

21st Century Report
https://www.in.gov/iurc/files/2020-
Report-to-the-21st-Century-Energy-
Policy-Development-Task-
Force.updated-min.pdf

Dale Thomas

none
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| think the question Kerwin raised
about securitization deserves more
thought. Securitization would seem to
reduce the capital cost of the 'retire
early' option compared to the
‘continue to run' option, which would
appear to reduce the incremental
capital cost of replacement capacity.
Whether or not securitization would be
chosen and/or required would seem
important.

Peter Boerger

live answered

See response to question 116

122

Which one of these scenarios covers
Duke's own corporate sustainability
goals?

Leslie Webb

live answered

Scenarios are external factors outside the company's
control and as such would not necessarily include the
company’s sutainability goals. Portfolios on the other
hand will be developed that are consistent with company
goals.

123

Thank you Peter.

Kerwin Olson

none

124

Financing of these resources matters
related to the costs to both customers
and the utility. PPAs vs. BTAs.
Accelerated depreciation vs.
Securitization. So on and so forth.
PVRR alone does not capture the true
costs of these plans.

Kerwin Olson

written

Understand the point you both are making and we will
clarify by the next meeting.

125

yes, thanks to all...all 338 pages.

Jeff Haverly

none

126

Are Duke’s sustainability goals
published?

Susan Schechter

written

Yes. Take a look at this resources on this website:
https://www.duke-energy.com/Our-
Company/Sustainability
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Within the context of Leslie's question
and Scott's Answer, | have heard
"through the grapevine" that the
"word" Duke is putting out is that
stakeholders should not be
disappointed with the Company's 2021
IRP because its major moves toward
sustainable energy transition will not
be reflected until its 2024 IRP. Is this
"word on the street" accurate? If so,
what is the explanation for the
additional three-year delay in the
Company move toward a sustainable
energy transition.

Scott: | have not heard that rumor, but that is not a point
of view we have.

Stan: | may have been the source of that rumor in that |
Michael Mullett | live answered |[said that we expect the 2021 IRP to make meaningful
progress in decarbonizing and diversifying the fleet in a
way that makes sense for customers. But, with each IRP
iteration every three years we expect to learn more and
make further progress on the clean energy transition.
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9:30 Welcome, Protocols & Timeline
9:40 Follow ups from 4% meeting
9:50 Modeling DSM

10:30 Presentation from MISO
11:15 Wrap Up
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ROAD MAP FOR IRP STAKEHOLDER PROCESS

Workshop 1 | Workshop 2 | Workshop 3 | Workshop 4 | Workshop Workshop | Workshop 6 | Workshop 7

Nov. 20, Jan. 21, 2021 April 21, June 21, 5a 5b Late Sept. Mid-Oct.
2020 2021 2021 August 4, Late August 2021 2021
2021 2021
v’ Goals of IRP v' Recap v' Recap >  Follow-ups: >  Follow-ups > Retirement > Follow-ups >  Follow-ups
v’ Review of 2018 v" Follow-ups: v" Follow-ups: * Climate > EE Bundling/ analysis > Modeling > Scorecard
IRP * Climate * Climate change change load DR deep dive » Scorecard results on » Preferred
v Contemplated change load load forecast forecast discussions » Optimized sensitivities portfolio and
changes for 2021 forecast * Request for * Portfolio tool » MISO portfolio » Hybrid and short-term
v’ Load v' Scenario intro Information » Deep dive on presentation results for each Stakeholder action plan
Forecasting, v AMI data v" EEand scenario scenario portfolios
including: v' Customer demand assumptions » Hybrid and modeling
* Energy Programs response (DR) » Connecting Stakeholder results
efficiency (EE) v" DERs modeling scenarios to portfolios
* Electric v' Scenario portfolios initial
vehicles (EVs) update
* Distributed v' Portfolio Stakeholder stakeholder
Energy creation tool scenarios due portfolios due
Renewables by July 23 by September 7
(DERs)
Evening Q&A Sessions for Customers

January 20, 2021 Late July 2021

Ongoing technical meetings and data provision
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Follow ups from 4t |IRP Stakeholder Meeting

e Q&Alog

 MISO CO,

 Horizon database

 Biden 95%

* Ownership assumption on
cost

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 202




Modeling DSM

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 203




2021 Market Potential Study (MPS)

Duke Energy Indiana (DEI) retained Nexant to estimate the potential of demand-side
management (DSM) programs in the DEI service territory including both energy

efficiency (EE) and demand response (DR) programs.
* Extensive Indiana Oversight Board (OSB) engagement and feedback throughout the study
* Final draft report presented to Oversight Board on March 24, 2021

The MPS estimates levels of EE savings potential under varying sets of assumptions:

Technical - Maximum savings possible, regardless of cost. Assumes 100% customer adoption
Economic - All cost-effective measures with 100% customer adoption

Achievable - Potential of cost-effective measures based on customer adoption assumptions
in line with historical behavior for base case.

Additional scenarios provide adoption assumption changes based on program adjustments
(incentives or marketing) as well as additional measure options identified by stakeholders.
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2021 MPS - Achievable Potential Scenarios

Achievable program potential was estimated for five scenarios:

Base scenario with all customers — includes all DEI customers and includes existing EE programs
and measures currently offered.

Base scenario excluding opt-outs — aligns with existing EE program portfolio excluding opt-out
customers.

Enhanced scenario with expanded measures — includes existing EE programs and measures and
newly proposed measures, as well as new EE programs where measures did not logically fit into
an existing offering.

Enhanced scenario with increased spending — aligns with enhanced scenario with expanded
measures but increases program spending via increasing incentives to drive higher program
participation.

Avoided cost sensitivity — aligns with enhanced scenario with expanded measures with increased
potential that would occur if avoided energy costs were higher than current values. Measures are
re-screened from UCT perspective with 50% increase in avoided energy costs.
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2021 MPS - EE Potential Summary

Cumulative EE Potential (2021-2045)

Energy — GWh % of 2045 Base Demand - MW Demand - MW
Sales (Summer) (Winter)
Technical 9,318 32% 1362 1308
Economic 7,040 24% 1020 1000
Scenario Energy —  Avg. Annual % Base MW MW
GWh Sales (Summer) (Winter)
Base — Opt Outs 1082 .98% 182 153
Enhanced — Exp. Measures 1326 1.09% 212 188
Enhanced — Inc. Spending 1481 1.17% 220 218
Enhanced — Avoided Cost 1399 1.13% 214 206
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2021 MPS - 5 Year Achievable Potential

5 Year Cumulative Achievable EE Potential (2025)

Scenario Energy  Avg. Annual % Base MW MW
— GWh Sales (Summer) (Winter)
Base — Opt Outs 696 1.31% 112 101
Enhanced — Exp. Measures 741 1.36% 118 107
Enhanced — Inc. Spending 784 1.42% 121 114
Enhanced — Avoided Cost 815 1.46% 1226 116

= Additional data provided in the MPS includes:
= Estimated program costs to acquire all the achievable potential for different scenarios
= Estimated Cost Effectiveness Scores
= Demand Response Potential
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EE modeling in the 2021 IRP

In order to model utility sponsored EE as a selectable resource, this portion of EE must
be removed from the load forecast and “bundled” for economic selection by the

resource planning model:
 EE bundles are developed from measure data from the current portfolio filing and MPS

* The hourly energy and cost of each bundle is entered into the resource planning model like any
other non-dispatchable supply-side resource

 The model compares among all possible resource options and calculates the lowest cost to
serve customer load under the assumptions and inputs defined in each IRP scenario

* The optimized portfolio for each scenario is likely to select differing levels of Energy Efficiency

e Although the model evaluates each EE bundle as a discrete resource, actual administration of
EE programs would make starting and stopping programs impractical solely based on model
selections.
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EE Bundle Design — 2021 IRP

 Bundles developed from two of the five 2021 Market Potential Study (MPS) scenarios:
* Enhanced Scenario with Expanded Measures
 Avoided Cost Sensitivity

Bundle Structure for each Achievable Potential Scenario

Time Period Years Measures Included

2021-2023 | 3 |Current DEI portfolio filing (2021-2023) plus all MPS low-income measures (2024-2050)
2024-2026 | 3

2027-2034 | 8

2035-2042 | 8 All Residential and Non-Residential MPS measures except low income
2043-2050 | 8

 Bundle levelized cost per MWh calculated using costs and energy savings impact for the full life of
each measure.

 MPS provides kWh and costs through 2045 - extrapolated each measure to 2050 based on 2041-45.
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Cumulative EE Bundle Savings (Expanded Measures)

* “Rolloff” of EE measure impacts is accounted for in load forecast
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Demand Response

Resource Description

* Dispatchable resource where the company pays customers an option payment for the right to
curtail specific customer loads during periods of high energy demand

Advantages

* Opportunity for customers to lower bill in exchange for interruption of select loads

* Useful during periods of high system load, enables operators to mitigate potential outages
(rolling blackouts during emergency conditions) and reduce need for peaking capacity.

Disadvantages

e Excessive use of DR can lead to customers leaving program
* Enrolling incremental DR capacity can be increasingly expensive

 Higher payments are often needed to incentivize new participant enrollment. This increase impacts
overall program spend as it applies to both new and existing program participants.

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 211




MPS - Incremental DR Achievable Potential by 2045

DR Summer Program Potential (MW)
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Duke

DR Winter Program Potential (MW)

450.0
400.0
350.0
300.0
250.0
=
=
200.0 -
150.0 -
100.0 -
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0.0 1 Base Enhanced
mLarge C&l 147.6 259.1
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2021 IRP DR Forecast
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Questions?
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MISQO drives value creation through efficient and reliable
markets, operations, planning, and innovation

Our Vision: To be the most reliable, value-creating RTO

MISO by-the-numbers

High Voltage Transmission 65,800 miles
Generation Capacity 174,000 MW
Peak Summer System

Demand (07-20-11) 127,125MW
Customers Served 42 million

MISO Corporate Fact Sheet
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MISO’s Key Functions

1. Keeping the Lights On: Safe
and reliable operation of the
electric grid

2. Operating Open Energy
Markets: Scheduling and
economic dispatch of
generation to support
reliability and efficiencies
across the system

. Performing Transmission
Planning: Comprehensive
expansion planning that meets
reliability needs, policy needs,
and economic needs




The February Arctic Event and other challenges reaffirm
and add urgency to MISO’s Reliability Imperative efforts

Early 2010s Mid 2010s Late 2010s

2011
Texas
Cold Weather
* 4 GW load shed
* 3.2M people affected

Southeast
Tornado Outbreak
« 300+ transm. towers down

Southwest
Heat wave
* 12-hour power failure
« 2.7M people affected

Lessons Learned

2012
Eastern US
Derecho Blackout
*4.2M people
affected

East Coast
Superstorm Sandy
* 8.6M people
affected

2014
Midwest, East Coast
Polar Vortex
* Forced Outages:
PJM 38 GW, MISO
29 GW

2017
Texas
Hurricane Harvey
» Forced Outages:
10 GW

2018 2019
Gulf Coast Midwest
Hurricane Michael Polar Vortex
* 1.7M people *Forced Outages:
affected PJM 21 GW,
MISO 30 GW
East Coast

Bomb Cyclone
* Record gas
deployment

Resource Availability - Generation performance is always critical

« Accreditation

* Resource adequacy planning must be refined

Transmission is vital to moving electricity to where it is needed most

Future operations will require improved tools and information

Key roles must be adjusted to collectively ensure reliability

2020
California
Heat & Wildfires
* Rotating blackouts

MISO South
Hurricane Laura
* 500 MW load shed

2021
Texas, LA, +
February Arctic Event
* 4M people affected
* 30 GW forced out
* 20 GW load shed

v

Report posted at misoenergy.org


https://cdn.misoenergy.org/2021%20Arctic%20Event%20Report554429.pdf

The Reliability Imperative efforts will enable member / state
goals with coordinated enhancements across multiple areas

Long Range Transmission
Planning (LRTP)

Assesses future transmission
needs holistically, reflecting
utility/state plans for new
generation; will also consider
potential cost-allocation changes

Market Redefinition

Aims to ensure that resources with
needed capabilities and afttributes

will be available in the highest risk
periods across the year

Reliability
Imperative

Market System

Enhancements (MSE) Operations of the Future
Transforms MISQO’s legacy platform into a flexible, I:gg::s,zggéhneezlggz tg rgzif;:j\’/lfg g
upgradeable, and_ secure system that can evolve for . Operations can effectively manage the grid
years to come; will also integrate advanced technologies into the future under increased complexit
to process increasingly complex information y

MISO Response to the Reliability Imperative



https://cdn.misoenergy.org/MISO%20Response%20to%20the%20Reliability%20Imperative%20updated504018.pdf

In 2022, regional surpluses and transmission remain
sufficient to cover zones with potential resource deficits

2022 Regional Outlook,
UCAP GW (% Reserves) 2022 Outlook - UCAP (GW) as a % of
25% - forecasted load
20.6%
20% -
160%
15% -
140%

10% 1| = 1dayin10 120%
PRM (9.3%)
5%, - 100%
80%
0% -

60%

Potential New Capacity

0

Potentially Unavailable Resources 40%
Committed Capacity 20%
0%

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Zone 9 Zone

1.2 0.2 1.6 -3.1 0.0 -0.2 1.8 3.1 0.5 1 2
GW above PRMR to to to to to to to to to to
25 1.6 2.8 0.5 1.0 1.1 25 3.6 1.6 1.5

Zonal Committed Capacity values include inter-zonal transfers.



Zone 6

20.0
18.0
16.0
14.0
12.0
GW 10.0
8.0
6.0
4.0
2.0
0.0

High Certainty
Resources From
Survey

Firm Imports into  Firm Exports out of Total High Certainty Inter-Zonal Imports Inter-Zonal Exports

MISO

MISO

Capacity

. Committed Resources

2022 Resource Adequacy Forecast |

R .
-~ Potential Resources

. Total Demand and Requirement

~ LCR- Local Clearing
== Requirement

Low Certainty
Resources

Demand/Reserves -
LCR Value

Potential new resources are represented at their expected capacity credit and projected queue
certainty factors from slides 10 and 11




By 2026, while at least 4 GW of additional Committed Capacity is needed
to meet regional requirements, 5 zones must convert Potential Capacity to
Committed to be self-sufficient against their local Requirements

2026 Regional Outlook,
UCAP GW (% Reserves) 2026 Outlook - UCAP (GW) as a % of
25% - forecasted load
20% -
o 160%
16.6% )
15% - 140% . .
10% 1dayin1o P ._ =
0] : ayin . = . . . - . = . . - . -
391 316w PRM (8.8%) 100% T L= o =
5% -
130.7 GW 80%
0% 60%
. Potential New Capacity 40%
Potentially Unavailable Resources
20%
Committed Capacity
0%
Zone 1Zone 2Zone 3Zone 4Zone 5Zone 6 Zone 7 Zone 8 Zone 9 Zone

10

-14  -12 12 -2.5 -0.7 -3.9 2.1 2.9 -14 0.7
GW above PRMR to to to to to to to to to to
0.4 0.0 2.6 1.8 0.3 -1.4 3.3 3.5 1.0 1.7

Zonal Committed Capacity values include inter-zonal transfers.



. Committed Resources
2026 Resource Adequacy Forecast % Potential Resources

/one6 |

Total Demand and Reserve
Requirement

Zone 6 2021 OMS MISO Survey

20.0
18.0
B A
e
e
16.0 oA
e
R
Egvgm— 02 0.0 SrRERRE
14.0
12.0
10.0
8.0
High Certainty Firm Imports into Firm Exports out of Total High Certainty Inter-Zonal Imports Inter-Zonal Exports Low Certainty Demand/Reserves
Resources From MISO MISO Capacity Resources
Survey

Potential new resources are represented at their expected capacity credit and projected queue
certainty factors from slides 10 and 11




MISO expects to rely more heavily on increased transparency
in the planning horizon coupled with market price signals in the
operating horizon to incentivize needed resources

ON ENERGY MARKET SIGNALS IEECELCSCERCEESUEISEEHRES)
fleet; leverage energy and ancillary service mar

incentivize resources to provide sufficient energ

capabilities in the operating horizon




MISO Futures build on members’ resource plans and changing
demand patterns, including implications of electrification

Future 2

17 utilities
have energy

goals greater
than 80%

* Resource fleet 1. companies/states

develops in line meet their goals,
with 100% of mandates and

state RPS and announcements
utility IRPs; 85%

» Companies/states
meet their goals,
mandates and
announcements

5 states
considering
100% clean

energy goals

of state and - Carbon emissions

utility goals, reduced 60% by
announcements, 2040 (2005 baseline)

or preferences

+ Carbon emissions
reduced 80% by
2040 (2005 baseline)

* Energy increases
30% footprint-wide
by 2040 driven by
electrification

* Energy increases
50% footprint-wide
by 2040 driven by [ Miso Footprint
electrification

* Load growth
consistent with
current trends

MISO Futures Report . ,
https://cdn.misoenergy.org//MISO%20Futures%20Report538224.pdf As of late 2020; changing rapidly.




MISO Futures reflect the significant capacity retirements
and additions that are planned

Future 1 Future 3
Generation Capacity Generation Capacity
(GW) (GW)
400 400 +330 389
Ex B
350 350
300 300 o 108
250 250
+121 21
— -
200 200

150 150

100 100

50 50

2020 Retirements Additions 2020 Retirements Additions 2039

Solar | [TCIIET




Growing renewables are driving localized reliability issues now; the
Renewable Integration Impact Assessment finds that these challenges
will become footprint-wide beyond 30% system-wide renewable
penetration

Risk patterns are shifting, and new risks are emerging due to
the increasing penetration of wind and solar in the region

. Stability Risk requires multiple transmission technologies,
operating and market tools to incentivize availability of grid
services

. Shifting periods of grid stress requires flexibility and innovation

in transmission planning processes

. Shifting periods of energy shortage risk requires new unit
commitment tools, revised resource adequacy mechanisms

. Shifting flexibility risk requires market products to incentivize
flexible resources

. Insufficient transmission requires proactive regional
transmission planning

Adaptation within the existing planning, market, and operations constructs will suffice -

but only to a point. New and changing risks require new practices to mitigate.




Long Range Transmission Planning projects will promote regional
energy transfer, interzonal support, resource integration, and

retirements
| Futurel | || Future1,2,3

Indicative

‘Roadmaps’
(as of June 2021)

Voltage Level
(kV)

o345
=== 500
o765

e DC Line

* Initial ‘indicative’ investment cost
estimates expressed in 2020$s;
generation additions thru 2039 are

121 GW in Future 1, 330 GW in Future 3;
generation costs from EGEAS modeling;
transmission solutions cost from MISO

transmission cost estimating tools.
Future 1 Future1,2,3

Indicative ‘Cost to Achieve™ ($ Billion)
New Generation/Resources +/-$135B +/-$430B
New Transmission Solutions +/- $30B +/-$ 100 B
Total New Investment +/-$165B +/-$530B




Closing Comments,
Stakeholder Comments
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Meeting survey to be sent out in the next week to attendees

Comments can also be sent to:
e Scott at: scott.park@duke-energy.com
 Stewart at: stewart@vanry.com

Meeting summary and other materials will be posted on website by Aug 12
* https://www.duke-energy.com/home/products/in-2021-irp-stakeholder

Next workshop expected to be in late August
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Acronyms

AMI Advanced Metering Infrastructure LMI Low-Medium Income
CHP Combined Heat & Power MW Megawatt _
PP Critical Peak Prici NEM Net Energy Metering
ritical Pea r|.cmg NDA Non-disclosure agreement
CS Small Commercial PPA Purchase Power Agreement
DR Demand Response PVRR Present Value of Revenue Requirements
DER Distributed Energy Resource RFI Request for Information
DEI Duke Energy Indiana RS Res!dent!al Stand.ard
_ RE Residential Electric
DSM Demand Side Mgt (EE + DR) TOU Time of Use
EV Electric Vehicles TOUD  Time of Use with Demand
EE Energy Efficiency T&D Transmission and Distribution
EIA Energy Information Administration UCAP Unforced Capacity
IURC Indiana Utility Regulatory Commission UPC Usa.ge Per Customer
d | VPP Variable Peak Pricing
IRP Integrated Resource Plan VPPD Variable Peak Pricing with Demand
LBNL Lawrence Berkeley National Lab
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# Response
Question Asker Name |Type Answer(s)

1 [no question - slight confusion over title sheet in deck provided for this meeting - says June 21. David Written thanks. We will fix that for the record.

Ciarlone
2 |Is there a participants list provided for this meeting? Michael Written Yes we will provide that with the meeting summary. It may not be complete as some attendees dial in and we do not have a name associated with that number
Mullett

3 |Not clear that ownership does not impact cost, which could impact dispatch etc.. etc... How do we ensure there isno |David Written Hi David - could you clarify the question? I'm not sure I'm following.
difference? Ciarlone

4 |Is there a day/time set yet for Workshop 5b? Tim Lasocki | Written Not yet. We will get it set soon.

5 |Scott, did | hear you correctly when you said that you are assuming Duke ownership of all new resources in your Anna Sommer |Live One - when we look at the MISO level modeling we are assuming a utility ownership structure and that is consistent with all resources. Some of those resources get selected and then
modeling? We would definitely have some concerns about that. As you likely know, tax normalization rules require ITC Answered dispatched for the power price. When we get to the DEI level modelling we will do some runs where we still maintain some consistency between the DEI level and the MISO level modelling
benefits (for solar and paired storage) to be realized over the asset’s life instead of accelerated recovery as can be done and in doing so that will select a level of megawatts. Regarding the tax structures, when we issue the RFI, we will look at that as a sensitivity. When this will all come together is after we have
if the asset is not owned by an I0U. That raises the cost of solar and storage by 20 - 30%. So why would you assume done the IRP we will issue an RFP which will give us options in terms utility ownership, build own transfer, different tax equity structures - This will all get sorted out in the analysis or the RFP
that customers have to pay more for these resources than they actually would have to if equal consideration were results.
given to owned and contracted resources? Note also that there are some ways for I0Us to get around these rules if
they are not using existing interconnection rights. A wholly owned LLC can be used to leverage the full value of the tax
benefits.

5a|(ANNA QUESTION CLARIFICATION LIVE) Are you saying you will assume Duke ownership for MISO and DEI modelling Live Scott - We have the RFI results and we need to see how we can extrapolate that to the MISO level modeling. We don't want any implicit arbitrages in the model to give us skewed results.

but that you would do a sensitivity analysis that would NOT assume Duke ownership? Answered

Anna - Yes, The RFI results are useful from a number of perspectives, and its not just from the perspective of if owned resources are more expensive than contracted resources, but also from
the standpoint of having market data be used as the baseline assumptions for the capital costs of those new resources. | do think there is a separate issue about how you treat ownership of
resources. Because you have the option of creating an LLC which gives you the opportunity to capture those tax benefits | don't know why you would not take out tax normalization as part of
your assumptions.
Stewart - Scott, | know this is a conversation you all have been having internally. The point Anna is making is a good one. One of the concerns she is trying to take care of is that if you make
assumptions that don't take into account some of the tax implications - artificially increasing the apparent price of those resources and therefore not selecting them, or selecting them at a
later stage. | know that this is something you have been looking at. How do we build this into the model effectively so that we are taking into consideration both the benefits of utility
ownership in terms of how it shows up in MISO, but also the tax benefits if it were financed through a different mechanism?
Anna Yes, | agree with that Stewart, and | think we can set aside the apparent disagreement between CAC and Duke about how the RFI are used, and just focus on the ownership question.
You can make the assumption of not needing to normalize those tax credits regardless of the source of those capital costs. Yes, this is the concern. and | think that is a concern regardless of
what the market. We are concerned with the disadvantage being given to solar and solar paired with storage versus the other resources competing for the energy expansion. This is on point
to whether modelling can survive the optimal portfolio or not
Scott - | think we are closer than it might appear. We will look at this internally and be ready to propose a response that we can talk about at the next meeting.
Follow up: DEI changed modeling input for renewable costs to use tax equity cost assmptions

6 |I've been told that you are going to compare and contrast the portfolios that you are considering to Texas and Cortney Written We will compare different portfolios, some with mostly r some with a of coal, gas, r etc. We will demonstrate how much each of the portfolios would rely
California’s portfolios what are you looking for to make sure that we do not have the same issues that they have had? |Galbraith on the market versus which portfolios rely less on the market, and can be served more with the resources owned. Ultimately, the preferred portfolio will be one that allows us to reliably

serve our customer's load.

7 |Does info on page 9 mean that you would only expect a 1- 1.5% reduction in consumption over each of the next 5 Ray Wilson Written If you rely on historical take up of programs then yes, we believe that the uptake will result in those levels of reductions.
years?

8 |Question re bullet 3 on last slide: What is assumption re existing generating facilities capacity factors used in modeling?|Michael Written Sure. But, there is a limit on how much of that is achievable. The large additions of solar and wind contemplated will have to include some large scale projects that will need transmission

Mullett expansion.

9 |As we are spending billions of dollars to go to clean energy what are we doing now for the current equipment that is Cortney Written This process is focused on the generation resources. But, Duke Energy has many other programs where we are focused on reliability of the delivery system - our TDSIC program has made
aging significantly and is going offline with the slightest shift of the wind? How is this being addressed? The same Galbraith great investments that improve reliability and we plan to continue that investment. We also have ramped up vegetation management around the lines, which can be a big cause of outages.
customers are constantly losing power.

10(So, the load being met by model selection would be the forecast less that load projected to be met by running existing |Michael Live We do not take the EE bundles as a tool for reducing the load. We drop them into the model as if they were generating resource that has a cost, but no variable cost, and then the model
generation at historic capacity factors? Mullett Answered would pick up the bundles as they are economic. EE bundles are not automatically selected but only when they are more economic than other resources. The model can pick different levels
11|Please have Brian read the question he is answering Ray Wilson Live Thanks we will make that happen
Answered
12|But, my question relates not to EE but the cost competition in the model between EE and existing generation on what | Michael Live (Mike asks this live ) The models do have hourly resolution. The capacity expansion model may be different. When the model is doing resource selection it uses hourly data - we used
time frame, an hourly, weekly, monthly, annual basis Mullett Answered levelized costs. We wanted to make sure that model captures the EE benefits. Levelized costs for EE allow us to include benefits that may occur beyond the modeling horizon. We are not
using levelized costs for generation because they do not operate as a fixed resource. We wanted to make sure the EE bundles were not unfairly disadvantaged. We wanted to capture the
benefits that go on beyond the planning window.
13| Why did you exclude this approach in the 2021-2023 time period? Leslie Webb  |Written We already have an IURC approved EE/DR plan for that time period. So we hardwire in the results of those already approved programs.

.
N

EnCompass actually does turn capital costs into carrying charges if they are not already input as levelized charges.

Anna Sommer

Live
Answered

Brian acknowledges this as part of the answer to Mike's last question.

.
&

Thanks Stewart!

Anna Sommer

N/A

.
o

Does roll off reflect any adjustment other than end of measure life?

Dan Mellinger

Live

Answered

When the life of the EE bundle ends, you don't assume that someone is going to be going back to something that is less efficient. This is baked into our load forecast and it brings the load

forecast down. These savings do not disappear, they are accounted for somewhere else in the planning process.
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# Response
Question Asker Name |Type Answer(s)
17|What is the mechanism to account for it in the load forecast? Anna Sommer |Live As we run the models we have to account for that roll off so that we don’t lose the savings.
Answered
18|Are you recording this meeting, can participants be sent a recording afterwards if they weren't able to attend today? Megan Written We do not plan to make recording available. We are just using it to be sure we capture all questions and can answer them afterward, then we will delete. We will post the presentation and
Anderson the summary of questions and answers to the IRP website.
19(So you do a post-estimation adjustment of the load forecast? Anna Sommer |Live | will have to talk to load forecasting folks, but | agree we have to account for the correct amount of roll off
Answered
20|0k, thanks Brian. Anna Sommer |Live
Answered
21/|Kelly can you send the link to the Q&A answers when it's completed then, it has been hard to find the Indiana IRP info  |Megan Written here is the link to website - the materials will be under the workshop links. I'll follow up with Scott, maybe we can send an email when the Q/A document is posted with the link.
on the website from time to time Anderson https://www.duke-energy.com/home/products/in-2021-irp-stakeholder
22|Kelley** my apologies Megan Written No problem!
Anderson
23 |Are you addressing wholesale as well as retail DR? If so, how? Michael Live We do address both, our planners and the market potential study look at all the residential type programs, small and medium size businesses, and large industrial customers. We break it out
Mullett Answered by all customer classes and the uses they have. We look to enroll customers - residential through industrial - in our programs.
24| Will the MISO presentation later today address the changing manner in which DERs including DR will be participating in |Michael Written | would think Melissa may cover that at a high level. We'll see. As we learn more about the impacts of FERC 2222 that will be incorporated into assumptions around DR. Today, there is not a
the wholesale market in the future? How are these changes in the wholesale market being incorporated in the IRP Mullett good idea on what the impact may be. Too early to tell.

| | modeling as time goes by?

25|Can you confirm that the 2021 value rep! actual current , and the increase shown in 2022+ Dan Mellinger |Live The 2021 should be close to the current enrollment. This is the build up of the internal forecast. The Market Potential Study guides the internal assumptions around program enrollment and
represents added potential identified by Nexant? Do you know what % of peak load this represents? Answered growth and impact. | can't say specifically that 2022 is directly taken from the MPS but typically they would look at what the recent MPS would provide and they would grow their forecast
toward that. They would use that as a target for assumed growth in program enrollment. There may be some small differences but we are continuously refining these numbers. We will
continue to use the MPS for this.
26|Are you starting to factor in the potential for EV charging DR? Ray Wilson  [Written Yes. Our load forecast has assumptions about EV charging included. Also, some of the scenarios may use an even higher assumption for more aggressive adoption.
27| Going back to slide 8 - Can you help me understand how you go from 24% to less than 2%? Leslie Webb  Live We cannot assume that all customers are going to adopt at 100%, we try to estimate what is ACTUALLY possible to get for customer enroliment. We have seen even free lightbulb programs
Answered are adopted at only a 50% customer adoption. We do not have control over customer decision. 24% is the highest potential and the 2% is what we actually expect to happen based on
historical uptake in programs.
28|Why does Slide 15 show DR plateauing in 2025-26? Michael Live This is the forecast based on our internal program budget, where we only do the detailed budget out for 5 years. This is our base line, but we are also using the MPS to craft a high DR
Mullett Answered scenarios where we can begin to show incremental additional going beyond 2025.
29|Leslie: 24% is based on cumulative economic savings over 25 years. 1.1% is an annual figure. Dan Mellinger |Live yes
Answered
30|Follow up to Kelley's response: Would the uncertainty you reference call for a sensitivity rather than no consideration |Michael Written The enhanced DR look that Brian showed could be thought of as a proxy for FERC 2222, | think.
| |eiven the potential importance of 022227 Mullett
31/So, the base case plateaus? Michael Live We will be using the MPS data to craft alternative scenarios where we could show what the additional growth going out beyond 2025 looks like.
Mullett Answered
32|Can you answer my question regarding the potential possibilities relating to Electric Vehicles Ray Wilson Live (live answered - see next)
Answered
33|0h | see you sent an answer. Ray Wilson Written ok. Thanks
34|I'm sorry, I'm not totally following, could ask an oral question? Anna Sommer |Live
Answered
35|What geographic area is Zone 4 and why is there so much more Potentially Unavailable Resources in that Zone Michael Live Zone 4 is lllinois and lllinois is a deregulated state. They have a significant amount of coal capacity that is under scrutiny that might have to retire because its uneconomic. MISO has a number
compared to others? Mullett Answered of coal facilities that are considering shutting down because of it being uneconomic n the market and them not being able to recover their fixed costs.
36|What % of the 7.1 GW of new capacity within MISO is renewables? Jim Grimes Live For Zone 6 that represents the blue bar on the slide (page 22) represents all renewable capacity and its capacity that is accredited.
Answered
37|Were the generator trips during the February event mostly in MISO - South? Was there any area of MISO - North Anna Sommer |Live It happened in both the south and the north footprints. We had generator trips and a lot of folks that we tried to start up could not start up because as soon as they tried to start up they
where that was particularly a problem? Answered tripped off line. We also had fuel availability issues for folks who were unable to get gas. So we did have forced outages in both the north and south. The south, because of colder weather etc.
had more concerning forced outages.
38|What is the LCR level in 2026 for Zone 6? Dale Thomas |Live We haven't calculated a new LCR for 2026. so you can assume it will be the same, assuming you don't have any changes to your import capability. You have enough resources to meet your
Answered Local Claim Requirement so you can import from other zones to meet your overall requirement.
39|Would you explain the MISO-PJM seam and its implications for Zone 6 (Indiana), especially as it relates to the AEP/I&M |Michael Live For planning resource options and for what you are seeing today, we do have we have firm imports from PJM that are to be used by MISO. We have a few of those that we include in the
role in Indiana transmission resources? Mullett Answered planning resource option. All other non firm imports from PJM would not be included as firm capacity or shown as available to meet resource requirements.
40|How does the IRP address the increase in extreme weather due to climate change? We don’t need more carbon-based |Leslie Webb [ Written As we've discussed we are looking at a climate change forecast working with Purdue. We know the future holds a clean energy transition and that will help address climate change. You'll see

fuels which are the root drivers of climate change and severe weather. Shouldn’t we be QUICKLY building out
transmission that supports clean energy over a wide footprint?

Arecent NYT article points out that climate change is happening more rapidly than most utilities/RTO are prepared for.
It says utilities have assumed "... the impacts of climate change and extreme weather would unfold more gradually and
there would be more time to prepare. But in the past few years, the entire industry has really been smacked upside the
head.”

https://www.nytimes.com/2021/07/29/climate/electric-utilities-climate-
change.html#:~:text=Utilities%20are%20fi 20t0%20k loodi 20fueled%20by%20global%
=A%20group%200f%20h 2C%20fearing,t0%20turn%200ff%20their%20electricity.

&text

more details on that when we start showing the various proposed portfolios.

right? When will that be available?

| assume slide 29 refers to the RIIA study? That study looked at just the addition of more wind and solar, but didn’t Anna Sommer |Live Yes -this is correct. | think they are ongoing with that now, but it will be will be quite some time before we have Phase 3 or the next iteration of this available. | think it has some storage but

include additional storage or demand-side resources. | think you are looking at the impact of storage in Phase 3 of RIIA, Answered not enough to deal with the flexibility issues that we see. Storage can help with a lot of the other pieces of the puzzle related to renewables.

Would you explain the physical vs. jurisdictional realities of the electric transmission and distribution systems? How Michael Live Future 3 is quite a build out. We have a hard enough time with our states getting routing to deal with the transmission that you see in Future 1. We are trying to do it on existing corridors to
Mullett Answered minimize some of the footprint issue that we see opposition to in our jurisdiction. And also to get to Future 3 you will need some significant materials and things that will be hard to find. It is

does MISO Future 3 reconcile the dichotomy between the physical and jurisdictional realities?

very hard to route this over various states and jurisdictions. The actual material availability can be a chall There will be

actual ability to construct and get approvals in the right timeframe.

where our policies want to go in the logistics and the

43 |Great, thanks Melissa! Anna Sommer |Live you're welcome
Answered
44|Would greater expansion of local electricity generation (e.g. rooftop solar) reduce the need for transmitting so much Jim Grimes | Written Sure. But, there is a limit on how much of that is achievable. The large additions of solar and wind contemplated will have to include some large scale projects that will need transmission
| |electricity within and across zones? expansion.
45| Please bring Order 2222 into the discussion of Future 3 vs. Future 1. Michael Live I don't know the answer. | don’t know how much we are going to see out of Order 2222 and how it will impact the future.
Mullett Answered
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# Response
Question Asker Name |Type Answer(s)
46|What are MISO's assumptions regarding electric vehicle penetration? How does EV penetration affect the results. Emily Medine |Live Future 1 has a pretty low penetration of electric vehicle utilization. Futures 2 and 3 you will see in the in the boxes that the energy increases is 30% footprint wide because of electrification
Answered and 50% footprint wide for Future 3. We have more aggressive assumptions for Futures 2&3 through electric vehicles and electrification in general.
47|Does the Biden infrastructure plan cover some of these costs for transmission buildout in Futurel or 3? Leslie Webb  Live There is a provision in the latest bill where the federal government would be an anchor where they would build it and they would assume that generators and others would pay for it, and
Answered potentially subscribe to it. Itis not a system that we have today, but there is the money in the bill before the senate that would enable this to be paid for. It would be them paying and then
they would solicit people to purchase it from them. | recall that there is something in the bill that about siting on federal land and making that more streamlines, but | don't recall if there is
anything in the bill that would provide a federal siting pre-emption.

| 481t sure looks like the more solar panels and storage put where the electric is used the better! Ray Wilson Written Agree. Although it's also generally more costly than the bigger solar/ wind projects. It will take all the above, | think.

49|CAISO and NYISO have filed their Order 2222 Compliance Plans; PJM will do so in October, | believe. Do you expect Michael Live Yes - there are a filing date and implementation date. | think we will achieve the filing date
| |MISO to meet its current (later) Order 2222 Compliance Plan filing date? Mullett Answered

50|Ray, we've certainly seen in another study we did that the co-location of distributed solar and battery storage acrossa [Anna Sommer |N/A (no reply as this was a response to Question 48)

feeder dramatically reduces the need to upgrade distribution lines and of course avoids transmission upgrades.

| 51|Absolutely. We all need to agree and get on with it. Ray Wilson N/A (no reply)

52|Maybe if we could reduce some of the transmission costs and losses in transmission it would make locally produced Ray Wilson  [Written Yes. Keep in mind that you can only include about 20-25 MW of solar on the distribution system at any given point. Larger installations will have to interconnect on the transmission line.
| |electric look more attractive.

53| Tried twice to submit poll -- failure both times Michael Written Mike - sorry about that we will be sending an additional poll out shortly

Mullett
54|so the IRP finalizing dates remain the same? Megan Written yes
Anderson
55| THANK YOU! Leslie Webb _|N/A
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9:30 Welcome & Protocols
9:45 IRP Regulatory Requirements & Stakeholder Timeline
9:50 Overview of Portfolios & Retirement Analysis
10:00 Optimized Portfolios (4)
10:40 Hybrid Portfolios (3)
11:20 Stakeholder Portfolios (5)
12:00 Lunch Break
1:00 Portfolio Summary & Stakeholder Portfolio Development
1:45 Analytical Framework & Scorecard/Criteria
2:00 Timeline to Submission
2:10 Wrap Up & Portfolio Survey
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What are the Goals of the IRP Process

INTEGRATED RESOURCE PLAN (IRP):

DEI’s plan to provide safe, reliable and sustainable energy solutions for our Customers in Indiana.

* |RPs are submitted every three years

* Plan is created with stakeholder input

e 20-year look at how DEI can cost-effectively serve our customers

* Modeling and analysis culminate in a utility preferred resource portfolio

What is a preferred resource portfolio?

“‘Preferred resource portfolio’ means the utility's selected long term supply-
side and demand-side resource mix that safely, reliably, efficiently, and cost-
effectively meets the electric system demand, taking cost, risk, and uncertainty
into consideration.”

IURC RM #15-06, LSA Document #18-127
Link (PDF): https://www.in.gov/iurc/files/RM ord 20181024141710007.pdf
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https://www.in.gov/iurc/files/RM_ord_20181024141710007.pdf

Roadmap for Stakeholder Process

Workshop 1 Workshop 2 Workshop 3 Workshop 4 Workshop Workshop 6 Workshop 7
Nov. 20,2020 | Jan. 21,2021 | April 21,2021 | June 21, 2021 5a (Aug 4) & Oct 6, 2021 Oct 18, 2021
5b (Sept 10)
v’ Goals of IRP v' Recap v" Recap >  Follow-ups: >  Follow-ups >  Follow-ups >  Follow-ups
v Review of 2018 IRP v Follow-ups: v" Follow-ups: * Climate change » EE Bundling/ DR » Modeling results » Scorecard
v Contemplated * Climate change * Climate change load forecast deep dive on sensitivities » Preferred portfolio
changes for 2021 load forecast load forecast * Portfolio tool » Retirement » Hybrid and and short-term
v’ Load Forecasting, v' Scenario intro * Request for > Deep dive on analysis Stakeholder action plan
including: v AMl data Information scenario » Scorecard portfolios
* Energy efficiency v' Customer v" EE and demand assumptions » Optimized modeling results
(EE) Programs response (DR) » Connecting portfolio results
* Electric vehicles v" DERs modeling scenarios to for each scenario
(EVs) v' Scenario update portfolios » Hybrid and
* Distributed Energy v' Portfolio creation Stakeholder
Renewables tool portfolios initial
(DERs) Stakeholder liscussions REPAILDE,

scenarios due
by Aug 20

portfolios due
by Sept 20

Evening Q&A Sessions for Customers

January 20, 2021

Ongoing technical meetings and data provision

July 26, 2021

ke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 238




What is a portfolio?

 Ascenariois a set of internally consistent assumptions that are external to the
utility and beyond its control

* Needs to include specific assumptions that can be entered into models

For example, carbon regulation, fuel prices, cost of new generation

e A portfolio is a set of resource additions

For example, build a solar or combined cycle project; retire a unit; add more Energy Efficiency

* Asensitivity is an analysis where a key variable is changed

*  Provides insight on the impacts (value and risks) with changes in that variable

 The analysis will combine scenario and sensitivity analysis where we will test the portfolios across
the range of scenarios which will measure the robustness and expose risks of the portfolios

 Each scenario needs to stand on its own, but a diverse group of scenarios is also important
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Summary of Portfolios

Optimized Portfolios

1. Reference w/o CO, Regulation
2. Reference w/ CO, Regulation
3. High Gas Prices

4. Low Gas Prices

Hybrid Portfolios
5. Balanced Hybrid
6. Renewables/CC Hybrid
7. Renewables/CT Hybrid

Stakeholder Portfolios

8. Biden 100

9. Biden90

10. Environmental Stakeholder Inspired

11. Reliable Energy

12. Deep Decarbonization/Rapid Electrification
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Retirement Analysis

How will retirements be handled in the 2021 IRP?

* Retirements allowed starting with Planning Year 2023 due to required MISO Attachment Y
timeline
 The Attachment Y process is how a generator requests permission from MISO to retire generation

Three step process

* Resources run with retirement option turned off in order to get capacity factors for the
duration of the planning window (Scenario dependent)

* Capital expenditures (Capex) and fixed operating and maintenance expense (FOM) for each
plant is shaped over time matching capacity factors in first step

* Model run with retirements allowed starting with Planning Year 2023 using shaped capex and
FOM in second step

What units are modeled for retirement?

e (Cayuga 1&2, Gibson 1-5 and Edwardsport (multiple configurations)
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Optimized Portfolios
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Reference w/o CO, Reg Portfolio

1
Resources 2200 MW of coal retires?

2 “ 
MW I KEY TAKEAWAYS

- 2400 MW of coal

runs entire term

\ 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
N

2035 2036 2037 2038 2039 2040 2041
Cayuga 182 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005
Edwardsport IGCC 618 618
Edwardsport CC 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541
Gibson 182 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270
Gibson 3 635 B35 635 635 635 635 635 635 635 B35 635 635 635 635 635 635 635 B35 635 635 635
Gibson 4 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627
Gibson 5 313 313 313 313 313 313 313
Moble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310
ZELFR
cC1 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815
CC2&3 1,221 ||1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221
Capacity PPAs 50 250 S0 4
cT
EE 32 54 77 109 136 165 175 176 248 268 286 296 305 312 327 320 310 302 299 295 295
DR 437 507 512 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
Solar a7 47 147 197 197 197 197 197 197 197 197 197 197 397 397 547 625 775 925 1,125 | 1,175
Solar & Storage
Wind (incl Benton) 100 100 100 100 100 100 100 50 100 100 100 100 100 100

Economics favor CC
Notes

1- Resource available for system
2- Nameplate MWs

Economics favor
renewables in mid-2030s
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Reference w/ CO, Reg

2800 MW of coal retires
including Gallagher 2&4
|

| |

2021 2022 2023 2024 2025 2026 2027 2028 2020 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
Cayuga 182 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005
Edwardsport IGCC 618 618
Edwardsport CC 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541 | 541
Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 635 | 635 | 635 | 635
Gibson 3 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635 | 635
Gibson 4 627 | 627 | 627 | 627 | 827 | 627
Gibson 5 313 | 313 | 313 | 313 | 313 | 313
Noble cC 310 | 310 | 310 | 310 | 310 | 310 | 310 | 2310 | 310 | 310 | 310 | 310 | 310 | 310
ZELFR
cc1 Economics favor CC 2,447 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442
CC2&3
Capacity PPAs 50 250 500
cT
EE 32 54 77 109 | 136 | 165 | 206 | 226 | 248 | 268 | 286 | 296 | 305 | 312 | 327 | 320 | 310 | 302 | 299 | 295 | 295
DR A97 Lo7 512 5233 538 538 535 5358 538 538 538 538 538 538 535 5358 538 538 538 538 538
Solar a7 a7 347 | 7a7 | 747 | 747 | 747 | 747 | 747 | 1,147 | 1,547 | 1,947 | 2,347 | 2,747 | 2,947 | 3,147 | 3,325 | 3,525 | 3,725 | 3,925 | 4,125
Solar & Storage
Wind (incl Benton) 100 | 100 | 100 | 150 | 150 | 150 | 150 | 0 50 250 | 450 | 650 | 850 | 1,050 | 1,250 | 1,450 | 1,650 | 1,850 | 2,050 | 2,250 | 2,450

Carbon Tax accelerates renewable additions
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High Gas Prices Portfolio

High Gas prices delay coal retirements
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

Cayuga 182 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005
Edwardsport IGCC 618 618 618

Edward sport CC 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541
Gibson 1&2 1,270 | 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005
Gibson 2 B35 B35 35 B35 635 835 B35 835 B35 635 835 B35 835 B35 B35 35 B35 635 835 B35 835
Gibson 4 027 027 027 027 027 027 027 027 027 027 027 027 027 027 027 027 027 027 027 027 027
Gibson 5 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313
MNoble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR

cc1 . . , .

283 High Gas prices don’t favor CC economics

Capacity PPAs 50 250 500

CcT 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232
EE 32 54 77 109 136 165 206 226 248 268 286 296 305 312 327 320 310 302 299 295 295
DR A97 Lo7 512 607 513 (13 G513 713 713 513 (13 G513 713 713 513 (13 7513 513 (13 G513 713
Solar 47 a7 a7 197 197 197 197 197 197 197 347 347 447 ad7 347 897 1,025 1,125 1,375 1,575 1,775
Solar & Storage

Wind I:incl Be ntDn] 100 100 300 500 500 500 500 400 400 400 400 400 500 F00 900 1,100 | 1,300 | 1,500 | 1,700 | 1,900 ( 2,000

High Gas prices drive renewable energy additions
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Low Gas Prices Portfolio

All coal retires
[ l !

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
Cayuga 182 1,005 | 1,005 | 1,005 | 1,005 | 1,005 ( 1,005
Edwardsport IGCC 618 618
Edwardsport CC 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541
Gibson 182 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270
Gibson 3 635 B35 635 635 635 635
Gibson 4 627 627 627 627 627 627
Gibson 5 313 313 313 313 313
MNoble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310
ZELFR
cc1 2442 | 3,663 | 3,663 | 3,663 | 3,663 | 3,663 | 3,663 | 3,663 | 4,884 | 4,884 | 4,884 | 4,884 | 4,884 | 4,884 | 4,884
CC2E&3
Capacity PPAs 50 250 450
cT 232 464 464 454 464 464 454 464 454 464 464 454 464 454 464 464 454 464 464
EE 32 54 7 109 136 165 175 176 172 167 160 150 139 126 113 95 74 57 44 31 21
DR 497 507 512 533 338 538 538 538 538 338 538 538 538 538 538 538 538 338 538 538 538
Solar ary a7y a7 97 97 97 97 97 97 97 97 97 97 97 97 97 75 75 75 75 75
Solar & Storage
Wind (incl Benton) 100 100 100 100 100 100 100

Low gas prices favor CC economics Low gas prices don’t favor renewables
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Hybrid Portfolios
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Blended Hybrid Portfolio

2200 MW of coal retires
including Gallagher 2&4 2500 MW of coal

{ 1 \ runs entire term

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
Cayuga 182 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005
Edwardsport IGCC o0ls 0l ols 0ls o0ls ols 618 0ls o0ls 0l ols 0ls o0ls ols 618 0ls o0ls 0l ols 0ls o0ls
Edwardsport CC
Gibson 18:2 1,270 | L2700 | 1,270 | 1270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270
Gibson 3 635 635 635 B35 635 635 635 635 635 635 635 B35 635 635 635 635 635 635 635 B35 635
Gibson 4 027 027 027 027 027 027
Gibson 5 313 313 313 313 313 313
Moble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310
ZELFR
o | 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815
CC2E3 1,221 (1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221
Capacity PPAs 50 250 1
CT
EE 32 54 77 109 136 165 206 226 248 268 286 296 305 312 327 320 310 302 299 295 295
DR 497 07 212 533 538 238 538 2338 238 538 238 538 238 238 538 2338 238 538 238 538 238
Solar 47 a7 247 472 472 472 472 472 472 672 200 925 1,050 | 1,275 | 1,300 | 1,400 | 1,450 | 1,550 | 1,650 | 1,775 | 1,825
Solar & Storage 75/20 | 150/40 | 225/60 | 300/80 |375/100/450/120|525/140(600/160(675/180|750,/200 EZE;"EED'
Wind (incl Benton) 100 100 100 125 125 125 125 25 25 125 225 325 425 525 650 775 875 975 1,075 | 1,175 | 1,275 I

Additions of economic CCs Significant additions of renewables
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Renewables/CC Hybrid Portfolio

2200 MW of coal retires including Gallagher 2&4
| All coal retired by 2035

’2{]21 2022 2023 2024 2025 2{]26\ 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
Cayuga 182 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005
Edwardsport IGCC 618 618 618 6ls 618 618 618 618 618 618 618 6ls 618 618
Edwardsport CC 541 341 541 541 241 a1 541
Gibson 182 1,270 | 1,270 | 1,270 | 1,270 | L,270 | 1,270 | ,270 | 1,270 | L,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1.270
Gibson 3 B35 035 B35 B35 035 B35 035 635 B35
Gibson 4 627 627 627 627
Gibson 5 313 313 313 313
Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310
ZELFR 878 878 878 878 878 878 878
CcC1 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815
CC2&3 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221
Capacity PPAs 50 250 'y
CcT
EE 32 54 7 75 136
DR 497 L507 512 o0l 007
Solar a7 147 347 247 a7 947 1,147 | 1,347 | 1547 | 1L.747 | 1,947 | 2,147 | 2,347 | 2,347 | 2,747 | 2,947 | 3,125 | 3,325 | 3,525 | 3,725 | 3,925
Solar & Storage 75/20 | 150/40 | 225/60 | 300/80 |375/100(450/120|525/140|600,/160|675,/180|750,/200(825/220
Wind {incl Benton) 100 100 200 300 400 500 00 600 J00 200 900 1,000 | 1,100 | 1,200 ( 1,300 | 1,400 | 1,500 | 1,600 | 1,700 | 1,800 | 1,900
Storage 20 40 o0 a0 100 120 140 180 200 200 200 200 200 200 200 200 200 200 200

Additions of economic CCs Significant additions of renewables
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Renewables/CT Hybrid Portfolio

2200 MW of coal retires including Gallagher 2&4

{ \ \ All coal retired by 2035

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
Cayuga 1&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005
Edwardsport IGCC 618 618 618 618 618 618 618 al8 618 618 618 618 al8 618
Edwardsport CC 541 241 541 541 241 541 241
Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270
Gibson 3 B35 635 633 635 635 635 635 635 B35
Gibson 4 027 627 627 627
Gibson 5 313 313 313 313
MNoble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310
fELFR 878 878 878 878 878 878 878
CC1 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815
CC2E&3
Capacity PPAs 0 | 250 CT replaces 2nd CC
CcT
EE 32 54 77 75 136
DR 497 307 212 601 607
Solar a7 147 347 | 547 747 947 | 1,147 | 1,347 | 1,547 | 1,747 | 1,947 | 2,147 | 2,347 | 2,547 | 2,747 | 2,947 | 3,125 | 3,325 | 3,525 | 3,725 | 3,925
Solar & Storage 75/20 | 150/40| 225/60 | 300/80 [375/100(450/120(525/140|600/160|675,/180|750/200(825/220
Wind (incl Benton) 100 100 200 300 A0 500 600 00 700 200 900 1,000 | 1,100 | 1,200 ( 1,300 | 1,400 | 1,500 | 1,600 | 1,700 | 1,800 | 1,900
Storage 20 a0 60 80 100 120 140 130 200 200 200 200 200 200 200 200 200 200 200

Significant additions of renewables
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Stakeholder Portfolios
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Biden Climate Plan Discussion

* Environmental Policy is a priority of the new administration

* Details on new regulation is still to be determined

* In keeping with the high-level goals that are being discussed, this
scenario will be modeled as a mass cap reduction that gets the
utility’s CO, emissions to zero by 2035

* The IRP will model the Biden Climate Plan to determine what it
would take for DEI to meet zero CO, emissions and still serve
customers load Biden 100

* A second portfolio called Biden 90 will be evaluated that achieves
90% reduction by 2035
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Biden 100 Portfolio

Cayuga 182
Edwardsport IGCC
Edwardsport CC
Gibson 182
Gibson 3

Gibson 4

Gibson 5

Noble CC

ZELFR

cCc1

CC28 3

Capacity PPAs

cT

EE

DR

Solar

Solar & Storage
Wind (incl Benton)
Storage

All coal and existing gas retired by 2035

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041
1,005 | 1,005 | 1,005 305 505 305
018 618 62
541 241 341 541 241 241 341 341 541 241 341 541
1,270 | L,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 033 B35 633
B35 635 B35 635 635 B35 635 B35
027 627 027 627 627 027
313 | 313 | 313 Significant ZELFR additions
310 310 310 310 310 310 310 310 310 310 310 310 310 310
878 | 1,756 | 2,634 | 2,634 | 2,634 | 2,634 | 2,634 | 2,634 | 2,634
815 815 815 815 813 815 815 813 815 815 815 815 ]
H2 burning CTs —
30 230
096 696 696 696 696 096 b96 696 096 1,392 | 1,392 | 1,392 696 928 928 928 928 928 928 I
32 34 77 112 142 175 219 240 263 284 302 313 323 330 346 337 327 313 315 311 311
497 | 507 | 512 | 607 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613
a7 47 a7 97 797 797 797 1,347 | 1,797 | 2,947 | 3,047 | 3,047 | 3,047 | 3,047 | 3,047 | 3,047 | 3,025 | 3,025 | 3,025 | 3,025 | 3,025
225/60 | 225/60 | 225/60 | 225/60 | 225/60 | 225/60 | 225/60 | 225/60 | 225/60 | 225/60 | 225/60
100 100 100 100 100 100 830 1,200 | 1,850 | 2,300 | 2,850 | 2,850 | 2,850 | 2,850 | 2,850 | 2,850 | 2,850 | 2,850 | 2,850 | 2,830 | 2,850
650 800 950 950 | 1,500 | 1,500 | 1,650 | 1,650 | 1,650 | 1,700 | 1,700

Significant additions of renewables
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Biden 90 Portfolio

All coal retired by 2035

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

Cayuga 182 1,005 | 1,005 | 1,005 505

Edwardsport IGCC 618 618

Edwardsport CC 541 541 541 541 541 541 541 541 541 541 541 541

Gibson 182 1,270 | 1,270 | 1,270 635 B35 635 635 635 635 635

Gibson 3 635 635 635 635 B35 635

Gibson 4 627 627 627 627 627 627 627 627 627 627 O
Gibson 5 313 313 313 313 313 313 313 Significant ZELFR additions __
Moble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR 878 | 1,317 | 2,195 | 2,195 | 2,195 | 2,195 | 2,195 | 2,185 | 2,195
cC1 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815
CC283 .

Capacity PPAs 50 250 H2 burnlng CTs

cT 696 696 928 928 928 928 928 928 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392
EE 32 54 I7 112 142 175 219 240 263 284 302 313 323 330 346 337 327 319 315 311 311
DR 497 507 512 607 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613
Solar a7y a7 97 97 447 447 547 847 1,447 | 2,647 | 2,897 | 3,047 | 3,047 | 3,047 | 3,047 | 3,047 | 3,025 | 3,025 | 3,025 | 3,025 | 3,025
Solar & Storage 75/20 | 75/20 | 225/60 | 300/80 |600/ 160
Wind {(incl Benton) 100 100 100 100 100 100 500 1,100 | 1,750 | 1,900 | 2400 | 2,550 | 2,550 | 2,550 | 2,550 | 2,550 | 2,550 | 2,550 | 2,550 | 2,600 | 2,700
Storage 100 750 750 850 850 1,000 | 1,200 | 1,300 | 1,300 | 1,300 | 1,300

Biden 90 portfolio keeps some gas operating Significant additions of renewables

based on economics and slightly reduces

renewable build out compared to Biden 100
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Environmental Stakeholder Inspired Portfolio

* Reflect priorities gleaned primarily from letters and discussions
with Sierra Club

e Gibson and Cayuga retire by 12/31/2030, sooner if economically advantageous.

* Edwardsport on gas by 2023, and then runs to the end of the planning period on gas.

* All new capacity through 12/31/2030 is clean, including solar, wind, batteries,
solar/battery hybrids, DSM

* No new gas before 2030 (includes CT and CC)

* Will be working with Sierra Club to ensure assumptions are accurate and will
revise accordingly
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Reliable Energy Portfolio

* Reliable Energy providing the following info re: its portfolio that we will use to

develop a portfolio:

. Mass cap of Net Zero CO, by 2040

. 15-year life (for financial purposes) on CC’s

. CT’s and firm/interruptible natural gas transportation contracts

. Add Carbon Capture and Sequestration to Edwardsport by 2030 (in time to obtain access to Section 45Q tax
credits) and assume financing is through securitization

. Retire Cayuga early

. Include upstream Green House Gases for coal and natural gas

. High relative natural gas prices

. High MISO Capacity Prices for transition period 2023 — 2030

. Limit MISO renewables at current estimated costs to 35% through 2035.

. Incorporate declining UCAP assumptions for renewables through forecast period.

* Focus on preserving options and showing the benefits of coal as the transition fuel to
net zero
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Portfolio Summary Data (Coal & CO, Free Capacity)

>90% CO, reduction drives

|

High gas prices significant renewables build out
delay retirements —~
Also R =

«<— Renewables /
_ CC Hybrid
Low gas prices K
drive retirements -+
;41 ) 041

Low or base gas delay
renewable additions
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Stakeholder Portfolio Modeling

 As has been done in the past two DEI IRPs, stakeholders can propose portfolios
that reflect their preferences

e Some possible options are:

1. Modify one of the portfolios presented in this stakeholder meeting
e Use Portfolio Summary Statistics to screen portfolios that match your preferences
 Adjust resource specifics presented in slides 9-20

2. Provide energy mix by fuel/resource type every 5 years and we will develop a
portfolio that approximates that mix

3. Use the Portfolio Screening Tool in Chrome to develop resource mix
*  https://deiscreeningtool.duke-energy.com/

* Once specified (due Sept 20), a stakeholder portfolio will be evaluated
alongside with the other portfolios
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Analytical Framework & IRP Scorecard
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Analytical Framework

PVRR, CO2, Market Purchases,
Rate Impacts, etc.

SCENARIOS SENSITIVITIES
Reference w/o |Reference w/ CO2 _ _ _
_ _ High Gas Prices Low Gas Prices RFI Data Extreme Weather Others?
CO2 Regulation Regulation

Ref w/o CO2 Reg

Ref w/ CO2 Reg

High Gas Prices

Low Gas Prices

Balanced Hybrid

Renewables/CC Hybrid

Hybrid | Optimized

Renewables/CT Hybrid

Biden 100

OO | Wi (=

Biden 90

10 |Enviro SH Inspired

11 Reliable Energy

Stakeholder

12 |DDRE

Allows for the comparison of how each portfolio performs across the range of scenarios
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DEI Proposed Decision Criteria

PORTFOLIOS
Optimized Hybrid Stakeholder
1 2 3 4q 5 i) 7 a8 9 10 11 12
e . Refw/o |Refw/CO2| High Gas | Low Gas | Balanced |Renewables|Renewables| | . Enviro SH | Reliable
Scorecard/Criteria Factors ) ) ] ] . Biden 100 | Biden 90 ] DDRE
CO2Z Reg Reg Prices Prices Hybrid | /CC Hybrid | /CT Hybrid Inspired Energy

Reliability

Dispatchability

Capacity and energy
requirements

Reliance on market
purchases

Resilience /
Stability

Diversity of Resources

Executable

Flexibility/Diversity

Affordability

PVRR

Rate impact

Environmental
sustainability

CO2 impact

Other environmental
impacts

Portfolio
Flexibility

Ability to adapt to
changing circumstances
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Timeline to Submission

Sept 10: Stakeholder meeting 5b (Portfolios)
Oct 6: Stakeholder meeting 6 (Modeling Results/Portfolio Metrics)

Oct 18: Stakeholder meeting 7 (Present Preferred Portfolio)
Nov 1: Submit IRP
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Closing Comments,
Stakeholder Comments
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* Meeting/Portfolio Survey

e Comments can also be sent to:

* Scott at: scott.park@duke-energy.com

 Stewart at: stewart@vanry.com

* Meeting summary and other materials will be posted on website by Sept 17

* https://www.duke-energy.com/home/products/in-2021-irp-stakeholder
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Resource Definitions

* Battery/Storage - Four (4) hour battery storage

» Capacity PPA (Capacity purchase power agreement) - Near term capacity needed to meet forecasted reserve margin
requirements. Could be place holder for capacity only purchase, or purchases of power or existing assets coming out
of request for proposals (RFP). Could be renewable or conventional.

e CC (Natural Gas Combined Cycle) - Options include Class F and Class J

* CT - Natural Gas Combustion Turbine

 CT H2 —Natural Gas Combustion Turbine using Hydrogen as fuel

e Edwardsport IGCC — Edwardsport with gasifiers running primarily on coal

e Edwardsport CC — Edwardsport with natural gas only operations

e Solar — Utility scale solar

e Solar + Storage - Solar plus 4-hour battery storage

* Wind — Utility scale wind

 DR-Demand Side Management Demand Response

e EE - Energy Efficiency

e ZELFR —Zero Emitting Load Following Resources. Placeholder for future technology of this type. Modeling using
estimated nuclear small modular reactor (SMR) costs. Could be any future technology that is non-emitting such as
Hydrogen CC, CC with CUS, SMR, Advanced Nuclear, etc.
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Acronyms

AMI Advanced Metering Infrastructure LMI Low-Medium Income
CHP Combined Heat & Power MW Megawatt ,
PP Critical Peak Prici NEM Net Energy Metering
¢ ritical Pea rl.cmg NDA Non-disclosure agreement
CS Small Commercial PPA Purchase Power Agreement
DR Demand Response PVRR Present Value of Revenue Requirements
DER Distributed Energy Resource RFI Request for Information
DEI Duke Energy Indiana RS Res!dent!al Stand.ard
_ RE Residential Electric
DSM Demand Side Mgt (EE + DR) TOU Time of Use
EV Electric Vehicles TOUD  Time of Use with Demand
EE Energy Efficiency T&D Transmission and Distribution
EIA Energy Information Administration UCAP Unforced Capacity
IURC Indiana Utility Regulatory Commission UPC Usa.ge Per Custo.m.er
4 | VPP Variable Peak Pricing
IRP Integrated Resource Plan VPPD Variable Peak Pricing with Demand
LBNL Lawrence Berkeley National Lab
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# Response
Question / Comment Asker Name Type Answer(s)

1 |Why was a link to register for this meeting not posted to DEI's website? The slides are also  |Caleb Loveman Written They were supposed to be posted yesterday. Apologies for the delay. We will check on

not available on DEI's website to download. that.

2 |What's the decision process after stakeholder feedback has been collected? Kara Archer Written We will address that this afternoon. We have a list of criteria to discuss that will help the
Company make an ultimate decision on what the preferred portfolio will be.

3 |Several of us with Sierra Club had difficulty finding the link as it was not included in the email | Devi Glick Written Sorry about that. All Stewart covered was the ability to ask questions, etc.

with the slides and isn't on the website, so we missed Stewart's message, if that is
important.

4 |Also | am not Devi Glick. | am Wendy Bredhold, so | must be using her link. Devi Glick Written | think there is a function where you can rename your self.

5 |perhaps a price on carbon would simplify the modeling when compared to mass cap limits. |Jim Grimes Written yes, that's correct. Other scenarios do use a price on carbon and that's how we have
traditionally done it.

6 |Duke is Indiana's largest single source of carbon emissions. Climate change affects the Leslie Webb Written We understand. Total carbon emissions and the other attributes of the portfolios will be

future for ALL our kids and grandkids. Will the associated carbon emissions be included with covered in the next meeting. There is more modeling to be done to obtain that data.
the analysis of portfolios? Will carbon emissions date be provided today? Today, we will be reviewing just the list of resources in each portfolio.

6.1 |Thanks, Kelly. Written | did not see the follow up question from Leslie. We will show in later slides the total coal
So how do you expect stakeholders to provide feedback on your survey today without MW and the total CO, Free MW, but the data you are asking for is not available yet.
carbon emissions data?

6.2 |l don't see Kelly's initial response to Leslie here. see next question

Written
7 |HiStewart, Participants may have a different view. 1'm not seeing any of the tabs you are |Indra Frank Written Peter is looking into this Indra. | am not sure why that is the case. We will find out and fix
describing in Q&A. Also, it does not have the dots you described in the upper left. - Indra this as quickly as possible.
Hi Indra, Mike and others, we are working on this in the background - not sure why you
cannot see answers

8 [Stewart, the Chat is disabled! Will it be turned on? Laura Arnold Written Chat is not available. You can communicate with, we are using the Q&A dialogue to enable
stakeholders to engage with each other and with us.

9 |what efforts have you made to engage a diverse range of stakeholders? Kara Archer Written We have conducted both the day long and evening sessions. The evening sessions have
been geared toward customers that are not experts in the IRP process to bring more
awareness to our customer base.

10 |[Ok, thanks Kelley. Was there any intentional outreach to make sure the stakeholder group |Kara Archer Written Other than the stakeholder meetings, DEI has discussed IRP issues with groups that have

fairly represents all people who will be impacted by Duke’s future decisions? expressed interest, as well. We marketed the evening meetings to our customer base via
email.

11 |Stewart - | am having the same experience as Indra is -- | do not yet see a response to her  [Michael Mullett  |Written Peter is looking into this as we speak.
comment.

12 |Just a reminder, the smallest price on carbon in legislation that has already been introduced [Jim Grimes Written Thank you. We believe the other more strict portfolios Biden 100 /90, etc. have the
in Congress is $15/ton, increasing by $10 each year. ground covered.

13 |What are the actual high and low costs of gas vs present price of gas Ray and Live Answered |l will have to look at the specifics over lunch, but generally we are seeing about $4.00 at as

the low at the end of the planning period and $7.00 at the end.

13.1 |So, you will check on this over lunch. Written Yes

14 |Whois EMCC? Megan Anderson [Written Energy Matters coalition, Mike Mullet

14.1 |Thanks if we can avoid acronyms that would be appreciated :) Written Energy Matters Community Coalition, the proponent of the DDRE Scenario.
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# Response
Question / Comment Asker Name Type Answer(s)

15 |How will you handle portfolios that have asusmptions of technologies not yet commercially [sean brady Written We do include as a resource placeholder we call a ZELFR - zero emitting load following

viable? resources - it's a place holder for things like SMR (small nuclear), advanced nuclear,
combustion turbines with hydrogen or carbon capture, long duration storage, etc.. The
models can select these resources in the out years, assuming there have been technology
advancements.

16 |Wasn't Cayuga announced in 2020? Wendy Bredhold |Written Cayuga's current retirement date is estimated at 2028 and that was included in our prior

IRP (2018).

17 |Can you explain again why an RFP was not initiated earlier in this IRP process? And when Leslie Webb Written We plan to issue the RFP at the end of the process so that we know what amount of

will you issue the RFP? renewables, and other resources we have a need for. The world is changing fast and we
could not rely on our last IRP to determine the near-term needs - i.e., how many MW and
when. The plan is to do an RFP in early 2022.

18 |Does the Company believe the recent increase in Henry Hub prices are a short term Kerwin Olson Live Answered [What we have seen is that the recent runup of prices has been more of a front end
phenomenon and prices will smooth out over time? Or does the Company believe prices phenomenon. Certainly the backend of the curve has not moved nearly as much and is still
may continue to be violatitle and potentially increase in the long term? within the confines of the high and low gas cases that we are considering. But it does

highlight where prefracing gas was extremely volatile, but what we have seen is, with
fracing, not only have gas prices gone down, but the volatility has gone down as well. We
are starting to see the E&P companies doing things to improve their balance sheet and
make sure they are on stronger footing. We have also seen the the rise of natural gas
exports. When these factors come together we see prices rise. However this seems to be a
short term phenomenon, rather than a systemic change. It does illustrate we can't take
too much for granted. This points to why we want to consider different trajectories of gas
prices in teh analysis.

18.1 |So this is uniform across all analysis? Written Yes - we will want to portolios that can handle volatility without getting too bent out of
shape.

19 |Refer to Slide 7 unit retirements. Did DEI evaluate any of these legacy coal-fired power plant [ANTHONY Written Anthony - we did not include any gas conversions other than Edwardsport in the modeling.
units for possible gas-fired conversion? ALVAREZ

19.1 |Is there any particular reason for not including any gas conversion evaluation of the legacy Live Answered [See response to number 33.
power plant units?

20 ([The Reference without CO, Regulation portfolio is showing a drop in Demand Response Chelsea Hotaling |Live Answered [Its very simply the economics. DR does provide a number benefits, but this reference case
(DR) from 512 MW in 2023 to 200 MW in 2024 and this seems to be different from the other without carbon, different resources need to compete for themselves. Demand response
portfolio tables. What is causing this drop in DR capacity? has capacity value but it doesn’t have energy value. The economics favor combined cycles

without a carbon tax because the not only provdie capacity value but also energy value. To
minimize costs that resource is preferred.

21 (Do the portfolios take into consideration the work underway at MISO on Seasonal Resource |sean brady Written We will be looking at both a summer and winter peak for reserve margins. However, the
Adegacy Construct? MISO plans to make a filing at FERC on this proposal yet this Fall. new proposal was not (and still is not) specified enough for us to completely include it. We

will consider it, but are not able to model it.
21.1 (Kelley, the proposed construct is actually four seasons, not two, so | think it’s pretty Written Hi Anna - | think Scott covered this. We are using current construct, but still looking at

important to capture that if you are going to attempt to represent the construct. Are you
doing any runs without a seasonal construct given the uncertainty about what it would look
like?

when we may become winter peaking.

Duke Energy Indiana 2021 Non-Technical Summary & Stakeholder Communications | PAGE 269




# Response
Question / Comment Asker Name Type Answer(s)

22 [Can you explain the difference between Edwardport IGCC and CC? Leslie Webb Live Answered [Edwardsport is a gasified coal facility where it brings in coal and puts it through a fairly
complicated chemical process that strips away a number of pollutants and then creates
something called syngas. That syngas goes into a turbine and is burned similar to natural
gas, and then steam from the syngas process goes into a steam turbine that then uses
electricity. Thatis a description of the Edwardsport IGCC. We have 600 megawatts coming
out of that resource. In this portfolio this switches to a combined cycle in 2023 where the
gasified coal process stops and we just send natural gas to the turbine, which gets burned
and creates steam for the steam turbine to make electricity. There is a change in operation
- the plant remains but it goes from a coal fired unit to to a gas burning unit.

CC means Edwardsport running on gas and IGCC means running on coal.
22.1 [Thanks, so it's switching from coal to gas N/A

23 [Does Duke believe the MISO Attachment Y process is required to run Edwardsport solely on [Aaron Schmoll Written I don't believe Attach Y is necessary, but the capacity value does change, so we would need

natural gas? In other words, is it possible to make the conversion to natural gas for 2022? to synch up with MISO planning year, etc. Also, we believe any major change in operations
(like permanently discontinuing coal) will need a regualtory process. As such, we estimated
that June 2023 would be the first MISO planning year where the change can be made. It's
just a simplifying assumption at this point.

24 [Can you explain why customer-owned solar is not considered a type of Demand Response |Leslie Webb Live Answered |(Stewart Ramsay) It shows up similar but because you are not controlling it you are just
since it basically helps to off-set demand? mapping when that customer's solar is showing up and reducing the customers load. But

because you don't dispatch it like you do DR you don't have in the DR category, but it is
having the effect that Leslie is pointing to, it is reducing off-set customer demand at hte
time it is available. Correct?

(Scott) Absolutely

25 ([Thanks. Also, what is the assumed annual operations and maintenance expense for Aaron Schmoll Written Let me take that one back. We have a couple of different assumptions based on different
Edwardsport as a combined cycle facility? operating assumptions.

26 (Yes, | have on above. ANTHONY Written Anthony - just confirming | didn't miss a question. Are you good now?

ALVAREZ
Kelley - No. | had a follow up question (comment) after your response.

27 [Why do economics favor CC?Is there something in the modeling to favor CC? Do your Leslie Webb Live Answered [The economics for CC are that it is relatively inexpensive to build from a capital cost, and

models have an inherent bias toward gas? operationally, since it burns gas in the J-Class combined cycles are very efficient so it has
low production costs. That drives the economics as well as the flexibility (ease of start and
shut down) that allows it to take advantage of rises and falls in gas prices. That is the value
proposition of Combined Cycle.

28 [Were solar and wind ppa's modeled for the entire duration of the study period? The Devi Glick Live Answered [If we see portfolios that start building essentially energy to sell into the market, this is a
optimization algorithm in EnCompas will not build Solar and Wind that is programed in as red flag, we generally don't like to see that. The solar here is costed out at the MISO level
utility owned projects if there is no capacity need even if the energy is cheaper from wind and the portfolio level assuming a tax equity structure, which does show a reduction in cost
and solar. over traditional utility ratemaking. At this stage we are identifying need, and this, again, is

in one particular portfolio. Other portfolios will have much more, in this case, solar being
selected. In the execution phase we will issue the RFP and we will get responses that are
transactable and do another valuation - new load forecasts etc - and make the economic
determination of what to execute and go forward with. In this case, given the lack of a
carbon tax the continued operation of the coal units, there isnt the need and the
economics dont support much renewable additons until the 30's

29 |There is a reference to Gallagher 2&4 on the Ref w/o CO; slide. | thought Gallagher Indra Frank Written Itis retired and is not intended to be brought back on line
retired in June of this year. Would it be brought back online?

29.1 [Thank you, Kelley. Why is it mentioned on the slide? Written | think Scott covered, but it was only included because it operated part of 2021.
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# Response

Question / Comment Asker Name Type Answer(s)
30 (If you summed the columns, would the yearly MW totals be roughly the same for each Barry Kastner Live Answered [Generally no, because not all units of capacity are the same. When it comes to modelling
portfolio? we use the UCAP convention that MISO currently uses. This takes the nameplate capacity

or ICAP and adjust it based on its forced outage rate. A 100 megawatt coal unit might be,
for example, 88 or 90 megawatts in that world. A combined cycle might be 97 megawatts.
A 100 megawatt solar facility would only get you 50 megawatts and 100 megawatts of wind
might only get you 12 or 13 megawatts. It would be like adding apples and oranges since
each portfolio has different amounts of different types of generation. We are mindful of
the reserve margin and energy sufficiency that is also important to consider. So the answer
is, they would not add up to the same thing.

31 (Duke needs to postpone submission to give stakeholders with experts the opportunity to Jennifer Written At this point we are still on track to make the Nov. 1 filing and we really don't want to delay
review the modeling and collaborate with us. Washburn because we need to get it final so we can issue the RFP for any near term needs. We will
work with you on data once it becomes available and go from there.

31.1 (Kelley, does that mean transmission of these modeling files to intervenors is imminent? Written If we don’t have enough time and collaboration for this part of the process, what is this all
for? This is the most important stage of the IRP COLLABORATIVE process. We are supposed
Stewart, please read our request for Duke to delay submission. to work out any disagreements beforehand and dig into the data together. We hope Duke
reconsiders.
32 |Refer to Slide 7 unit retirements. ANTHONY Live Answered [(See next)
ALVAREZ
33 ([Did DEI evaluate any of these legacy coal-fired power units for possible gas-fired ANTHONY Live Answered [In this analysis we haven't. We have essentially screened out that technology. Typically we
conversion? If no, is there any particular reason for not including any gas conversion ALVAREZ find that when a coal unit gets converted to burning natural gas there is still a fairly high
evaluation of the legacy power plant units? forced outage rate. You find yourself with the cost of converting the unit, it burns a more

expensive fuel, and the outage rate is still relatively high compared to a combined cycle. It
just doesn't run that much given those higher costs. All of this undermines the economics

of converting coal to gas. Again | am speaking of traditional pulverized coal generators like
Cayuga and Gibson, that have a large boiler. Edwardsport is a completely different type of
coal burning facilitiy.

34 (Scott, do you know if the winter or summer PRM has been binding in your analysis so far?  [Anna Sommer Live Answered [Planning Reserve Margin - yes - we are mindful of both the winter and the summer reserve
margins.
35 [That’s one reason why | think it’s really important to model 4 seasons and not two seasons [Anna Sommer Written The new MISO construct is constantly changing with each MISO meeting. There is simply
as you are doing. no way for us to model it because it has not been finalized. And frankly has changed
| also think it's important to model the current construct because of the uncertainty you are drastically since it was first introduced.
mentioning
35.1 (I totally agree Kelley, which is why you should model the current construct too. Written Just following up, but we are modeling the currrent construct. Sorry, | misunderstood your
first question.
36 [Stewart - The features you just described, | am seeing; it was the original description you Michael Mullett  [Written Do you have a question
provided earlier that | was (and still am) not seeing.
37 |1 Wendy Bredhold |N/A
38 [Thank you for looking into the Q&A box question, Stewart. When | open the Q&A box, | can [Indra Frank Written OK. Thanks. The names are different then. | apologize

see the questions and answers, | just wanted to let you know that the box does not have the
tabs you mentioned during the intro. The only tabs available are "all questions" and "my

questions"
39 [This claim that renewables aren't economic until mid-2030s is laughable. Even amongst Wendy Bredhold |Written It depends on which scenario you are in. Recall that this is a scenario without CO,
Indiana I0U's alone that is clearly not true. regulations. You will see more renewables in the other scenarios and portfolios.
39.1 (Kelley, we don't have CO, regs now and renewables are competitive with gas. N/A
40 |Why is Gallagher on the slide? Indra Frank Live Answered [It was retired in 2021 - It would just add one more level of detail
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Question / Comment

Asker Name

Response
Type

Answer(s)

41 |Sorry, | don’t totally follow that Scott, so you are using the same reserve margin Anna Sommer Live Answered |Effectively yes, in the absence of having a specified winter reserve margin

requirement for both winter and summer?

42 |What is the assumptions regarding CC plant life? Emily Medine Written In these runs | believe we are using full life assmptions (30 or 35 years).

43 |What is about Gibson 3 which makes it the Gibson unit which stays on the system the Michael Mullett  [Live Answered |It is going to be small changes in heat rate, or variable costs of 0&M might be different

longest? than other units. If the optimization can save a dollar, it will move heaven and earth to
save a dollar. It s the calculation that would keep one of these units on, the difference
betwen any of these units is probably very small.

43.1 |Is Scott's answer regarding marginal modeling differences with the other Gibson units the Follow-up No, the reason the Company modeled Gibson U3 in the referenced CO, capture studies
same reason that Gibson 3 has been the unit used in the Company's CO, capture studies in was because Unit 3 has been studied previously in evaluating past carbon capture
collaboration with China and the Lawrence Livermore National Lab? technologies. Additionally, this unit would have the most design complexities due to its

location in the middle of the plant.

44 |What assumptions are being made regarding new gas pipeline permitting? Emily Medine Live Answered [There is still sufficient pipeline capacity to support a couple of additional CCs. So this is not
a limiting factor in this analysis. When it comes time for the CPCM Process a couple of
those other qualitative analyes would be required. If we wanted to bring in a Combined
Cycle and there is a pipeline close by, this is not an issue. However, if we want to locate
and we DO need a new pipeline, that is a very complex analysis. As far as identifiying these
portfolios there was not a limitation driven by an assumption about no new pipeline
capacity being available.

44.1 |Stewart Ramsay - In this case we are seeing a lot more reliance on renewables as compared Live Answered [This is where it gets into complexity. Let's say with solar technology that it costs $1 a
to the previous case, where the economics did not appear to favor renewables out until megawatt hour - its cheaper than ever, and that’s a fully loaded cost. If you look at the per
2030's. The previous case without a carbon tax and whatever the assumptions are on gas unit cost, you might say well, just build nothing else. The problem is that on a megawatt
price brings up one of the questions asked and answered offline was about "why not". hour basis is that you don't have any power when the sun doesn't shine. So when it comes
Renewables are cost effective. Why under the previous scenario does it have to do with to planning, looking at things on a dollar per megawatt basis becuase we need to be able to
capacity credit that renewables get. What is it that creates such a big shift here with and serve customers reliably, all years and all hours. All of these factor, no matter what the
without CO, regulation that makes renewables much more economic? resource is, we are looking at what the capacity is at the time of the system peak. If the

system peak doesn't coincide with the solar peak or the wind peak, there will be a
divergence. So if | need a 100 megawatts of wind and the credit is 12 megawatts per
hundred, | need to invest in that much more wind capacity to insure that | have 100
megawatts at the time of the system peak.
For planning purposes we need to make sure we are serving the peak, but even this is
somewhat simplistic, because we need to be able to serve energy for all 8760 hours. This, is
an added reality of resource planning and resource adequacy. When we get to seasonal
construct it gets even more complicated because different resources contribute different
amounts to different peaks. So in summer when solar is doing well in the afternoon it does
a great job of serving the peak. If you get a cold winter day at 8 am you have loads peakiing
solar is not doing much. Wind actually performs better in the winter than the summer. All
of this needs to be considered and drives the overall economics. It more complicated than
a pure $ per megawatt per hour comparison.
45 |Just to be entirely clear, you are still using the carbon tax of starting at $5/ton + $5/year Alex Jorck Written In the reference cases, yes.
despite that being lower than any proposed federal policies, correct?
46 |Do the renewable additions reflect declining UCAP? Emily Medine Written In this view, it is just name plate capacity.
47 |What's the difference between CC 1 and CC 2&3 and why the difference in the type of CC Will Kenworthy Live Answered [In this scenario they are more sequential. We are seeing the progression of different
that was selected between the CO, price and no CO, price portfolio? technologies -F class to J Class in one Scenario and
48 |lt looks like the models are based on anticipated MW output of various energy sources. But |Kara Archer Written The costs of different mainteance for different resources is included in the model.
is cost of maintaining renewables similar to cost of nonrenewables?
48.1 |Are there supplementary materials that clarify how actual dollar costs for each energy Written We have data behind the modeling which can provide - some is confidential and requires

source factor into the key points about where economics favor specific sources?

an NDA. Please get with me and Scott after today's meeting to discuss.
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49 |Nobody is saying that. Wendy Bredhold |Written I'm sorry Wendy, due to the delay in posting questions and the discussion, I'm not sure

what this is refering to. All | see is "Nobody is saying that".

50 [What assumptions are you making about the economics of storage and how it might John Jones Live Answered [Storage in an RTO is challenging because the market acts as a kind of a battery. You can
enhance to UCAP of grid connected solar? What was your source for those assumptions? inject in one hours LMP and discharge in another hours LMP. To some extent that

undermines the value of storage. Depending on how MISO's construct changes that could
definitely boost the value proposition for storage. Storage in general is a resource that
provides many more benefits than just what a generator does. It can provide capacity and
it can provide energy, but it can also act as an alternative to transmission and distribution.
It can provide different grid support services. When | look at this as simply pure optimizaion
which minimizes cost, generally speaking storage does not show up. When we look at some
of the other portfolios we do add storage because it does provide additional benefits that
optimization does not capture. In terms of the source information, we gather that as part
of the cost collecting information. We contract with various industry experts to get that
information. In the RFP we will be asking for battery proposals as well. and using those
prices in the analysis going forward.

51 [What is the storage duration which is being assumed over the 20-year horizon for the IRP? [Michael Mullett  [Live Answered |Storage duration - We use the 4 hour as a the primary. We do allow for a 2 hour as well as
Does it increase, if so, at what increments in what years? Is storage duration improvement a longer duration battery to be an option but, as you see, they are not being selected.
also modeled with Solar DG + Storage in terms of forecasted load reductions? When we get to actually executing we will have to look at a number of factors to decide

what is the best type of battery. Today we have a traditional shape of load where it
bottoms out over night and it ramps up in the afternoon. A traditional summer profile. As
more solar comes on line, EV charging comes to be, additional home heating comes in. that
shape could change considerably. Its that shape the battery takes advantage of. It allows
us to buy at the low load, low price times and sell at the high priced. We could be ina
situation where the load shape is considerably different and as that shape evolves that is
going to dictate different duration of batteries and that sophistication is not in the model.
51.1 [Stewart Ramsay - Are you making an assumptions of Solar plus storage on the customer side Live Answered [There is not Solar Plus Storage in any of our forecasts. We have not seen that show up in a
in terms of forecasted load reductions. material way.

52 |But, given the conversation earlier with Stewart, solar + storage would have a higher Michael Mullett  [Live Answered |Not necessarily. It does become a better asset, in this particular case you would now have
capacity factor than solar alone @ MISO -- and that would show up in the IRP modeling, winter capacity value, but it comes with additional costs. The economics and benefits are
right? factored in. In this modeling space the economics of storage and solar are not favorable.

As we go forward we will see portfolios that do include solar and storage because there are
additional benefits of storage as well as paired solar and storage that we do think is
important in terms of the direction the utility needs to be going,

53 [Can you explain how much EV adoption is being modeled? | think Kelly mentioned that Leslie Webb Live Answered [l will get that at lunch. However in general, customer owned solar lowers the load forecast
some EV is included in your modeling, but not sure details of how much have been shared. and customer owned EVs increases the forecast. So both of these are not dispatchable or

controllable by the utility they just effect, and to some extent, offset each other.

54 |But, this is where the CO, mass cap comes in -- solar + storage at even a higher cost will Michael Mullett  [Live Answered |l completely agree. We will get to these, but if we make these assumptions, this does not
satisfy the mass cap "must" constraint when the solar alone would not. . . . include a carbon tax, its does not include mass cap, and this is the lowest cost set of

options. When we get into some of the hybrids, as well as the Biden plans, then storage is
an important part of that.

55 |ltis Mother Nature not the Biden Administration which imposes the CO, mass cap. Thus, Michael Mullett  [Written | understand your point of view. We want to have a diverse set of scenarios (futures) and
Mother Nature's mass cap should be in ALL scenarios -- whether DEI has figured out how to portfolios to assist in decision making.
model it or not!!

56 [In low gas prices, if the company says "all coal retires" by 2028, does that mean Edwardpsort|Kerwin Olson Written Yes. Looks like it switches to gas operations (denoted as Edwardsport CC) in 2023.

will run on only gas, and not syn gas, after 2028?
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56.1 (If so, why is all the capacity IGCC and CC? Written OK. When it changes from IGCC to CC, that's the year it moves to running on gas.
sorry, "not" cc?
| might be looking at the wrong slide.

57 [t concerns me much of these models assume coal burning past 2030, | think it isn't a good [Megan Anderson [Written In the optimized portfolio runs we have reviewed, the model chose the results based on
planning strategy given the economics. When you say preserve does this mean the model economics. In the Hybrid and Stakeholder portfolios, Duke Energy or Stakeholders create
didn't choose to continue coal burning but Duke did? the portfolio.

58 [What constraints did you impose on the optimization for this portfolio? Anna Sommer Live Answered [(reference to Blended Hybrid) This was not constrained or optimized. We took the lessons
learned from the previous model and moved the pieces around to come up with a portfolio
that got the diversity and balance | spoke about.

59 [Indeed i was, apologies Kerwin Olson N/A

60 [We don't have that much time to keep burning coal. Wendy Bredhold |Written Thanks for your input. We are looking at a variety of portfolios with different transition
timelines.

61 |Good morning! In the renewables/CC hybrid portfolio (slide 15), what explains Edwardsport [Simon Lomax Live Answered [That is just a selection of this portfolio. It is blending it and is a little more progressive in the

operating as a coal-fired IGCC until 2035? transition phase.

62 [But why is it continuing to run - as in economically what did you learn that justified it Megan Anderson |Live Answered |l look back even on the previous portfolio - where it still continues to operate as a coal unit
continuing to run? for the duration. Edwardsport is the cleanest of the coal operations, because in the

gasification most pollutants get stripped out early. There is the additional option that down
the road the IGCC could have carbon capture technology added to it. Its just a choice that
this portfolio includes.

62.1 [Sois it cheaper to run edwardsport on coal until 2035 versus gas in this porfolio? Follow-up In the hybrid and stakeholder portfolios, resources are placed in certain years, rather than
purely optimized by the model.

63 [l can't imagine there is anyone here who isn't being personally impacted by climate change |[Wendy Bredhold |Written As stated, these portfolios are options to consider and compare on various criteria like
at this point. We do know what future is in front of us if we don't retire coal. reliability, diversity, costs, etc. The timing of coal retirements will be different in various

portfolios.
Again, please delay your submission. We need the modeling files. We need time to
collaborate with you and dig into the files. Otherwise, Duke is going against the spirit of the
IRP collaborative process and this has all been for naught.

64 [How do financial implications for Duke and for customers differ for this model compared Kara Archer Written We will be looking at the revenue requirement and rate impact in the next meeting after
with the more coal and natural gas based models you showed earlier? the modeling is completed. It's a major consideration in determining which is the preferred

portfolio.

65 [When are the modeling files underlying the Company's analysis going to be made available |[Michael Mullett  [Written | don't have an exact date at this point. Let me take that back.
to the Stakeholders who have requested them and executed the NDAs necessary to obtain
them?

66 [Scott, you have directed our focus to 2041, but protecting our KIDS AND GRANDKIDS from |Leslie Webb Live Answered |Yes - we can certainly do this. The IRP has the plan and the short term action plan. | will do
climate change requires urgent, immediate action and hinges on what happens in the next that
decade.

Can you briefly review your portfolios focusing on the SHORT TERM.
67 [On the hybrid portfolios, please explain why the Edwardsport does not convert to a Aaron Schmoll Written The hybrid portfolios offer a different version of the future. They will be compared to the

combined cycle (or has a later date of conversion) than indicated in all of the optimized
portfolios.

other portfolios on all the criteria like relaiblity, diversity, costs, etc. We believe there are
diversity and fuel security benefits to maintaining Edwardsport on coal for longer durations.
We want to see a variety of portfolios to compare.
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68 [Echoing Jen's comment from earlier - this modeling is very complicated, as evidenced by the [Devi Glick Written Let us take this discussion back and discuss the potential timing we see. More to come.
delays the Company has already faced. If Duke is genuine about taking stakeholder
comments and feedback into account in its modeling, the Company needs to provide a
timeline sufficient for stakeholders to review inputs, assumptions and results and provide
that feedback. And then time for the Company to actually incorporate that feedback into its
modeling. Finalizing results on the current timeline will not allow sufficient time for that.

69 |One of costs of burning coal is disposing of the combustion wastes (coal ash). We've seen in|Indra Frank Live Answered [l will defer on this to someone else on the team. We will get an answer out on this as soon
the Carolinas that environmentally protective coal ash disposal costs are considerable. as possible.
Under federal regulations, on top of the disposal costs, coal ash disposal sites are also Email response provided to Indra Frank:
responsible for groundwater monitoring and treatment of contamination that extend for 30 Thank for your question at the IRP stakeholder meeting concerning whether the costs
years after the site stops receiving coal ash. | assume the coal ash costs are somehow associated with coal ash basin closure are included in modeling. The costs included for coal
worked into the retirement analysis, but it would be helpful to hear an explanation of how plants do include the incremental costs associated with future coal ash closure and
the costs associated with coal ash disposal and 30-year responsibilities are treated in these monitoring costs consistent with the requirements of the USEPA’s Coal Combustion
portfolios? Residual (CCR) Rule. For example, assume a coal unit’s continued operation would require

a new landfill cell to open up and adds additional acreage to the landfill footprint. In that
case, the incremental costs of the landfill and 30 year monitoring of ground water for the
new acreage are included as cost required to continue to operate that coal unit. In
contrast, sunk costs that are already required today under the CCR rule to close current ash
basins are not included in modeling, as such costs are required no matter when the coal
unit is retired.

This would be true for all the portfolios.

69.1 [Thank you for reading this question! | look forward to the discussion after lunch N/A

70 [Again, please delay submission. We don’t have the modeling files yet. We need time to Jennifer Written You will get access to the files when they are completed. Let me check on timing of that.
collaborate with you. Or is it’s Duke intention to not collaborate and work on the most Washburn
important part of this process, ie the actual modeling files?

71 [In the future would it be possible to show the tons of CO, emitted for each year so we could |Ray and Written Yes - this will be part of the next meeting. Each portfolio will behave a little bit differently
see how it is or isn't goinng down and by how much. And ofcourse it woud be interestng to in terms of carbon emissions depending upon the scenario it is in - We will have hard data
see the cost of the electric in each year. for next meetings.

72 [Can you discuss how the IRP modeling process deals with renewables that can be contracted|John Jones Live Answered [We look at a comprehensive resource so we don’t get into where a resource can be
on an energy-only basis at lower prices than the go forward costs of coal and CCGT stripped apart in terms of its capacity only value, energy only value, rec value, that sort of
(particularly in high gas and carbon pricing scenarios)? thing. They are considered together for each kind of resource. When we get into the RFP

process if a bidder wants to provide a bid that is an energy only product, and it does reflect
a lower cost because of that, that is something we would consider as part of the RFP
analysis.

73 ([Short term? Leslie Webb Live Answered [If we define short term as through 26 - we are retiring a Cayuda and a couple of Gibson

units and starting to really ramp up solar and wind. The primary objective of this portfolio
is to meet the 35 target.

74 [l assume it is green hydrogen. How is it priced? Emily Medine Live Answered [Yes - it’s a green hydrogen product so we've taken some near term cost forecasts as well as
some technological innovation assumptions to develop that. Having said that they are not
high capacity factor machines. They are not going to run that much and so the impact on
the assumed hydrogen price is not that great.

75 [It seems very odd to me, that even under these constraints solar + storage aren’t being Anna Sommer Live Answered [That is certainly something we can look at.
added until the 2030s. That strikes me as a reason to revisit pricing, operating charateristics,
etc. As we've said before we think Duke’s pricing for these assets is overstated.
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76 |1. Does DEI make any asusmptions about reusing transmission/interconnection rights to add [sean brady Live Answered [Generally speaking we don’t get into that siting part of the conversation. As a practicality

renewables at existing generation sites? that is something we would certainly consider. Looking at other portfolios, if we had the
opportunity we would certainly make use of exising sites and this is something we would do
for all resource additions. To the extent there are synergies to be had with retirements or
additions that make use of existing sites - and we would do that with both conventional
and renewable resources.

77 [Even with the Biden 90, why does there have to be a delay in coal burning plants retirement |Cheryl Live Answered [There are economics in running coal and we want to do what is economic for the benefit of
when the focus is to keep the gas for high peak times. | don’t see why the delay in coal Gettelfinger customers. Again, this speaks to the modelling process. We ask the model to "meet this". If
retirement. we wanted it to get lower earlier, we would install that as a requirement. We would be

more than happy to work with stakeholder proposed portfolios that have that faster CO,
reduction as its premise.

78 [Thanks Scott - we will probably have some additional specifications around modeling solar  |Devi Glick N/A
and wind as energy resource (PPAs)

79 [l don't see any RFPs referenced on the website. Where should we go for more info? John Jones Written We are working on the process now, there is nothing to review at this point. When we

have a draft, we will send for review/ post it. Likely not until after we file the IRP.

80 (2. For implementation of additional renewables, what barriers does DEIl see to being able to |sean brady Written Thanks, Sean. We will reach out to discuss offline.
site the level of renewables needed? Clean Grid Alliance (CGA) would like to discuss with DEI
what's needed to implement the additions in the portfolios and siting challenges. We realize
it's an implementation detail, but DEI can't achieve it's portfolio if renewables are not
available because of siting challenges. Please contact CGA to discuss. Sean Brady
sbrady@cleangridalliance.org

81 ([Thank you, and just to clarify, Duke reached out and asked us to participate in this exercise. |Wendy Bredhold [Written Thank for the clarification Wendy

82 [Who is Reliable Energy? Is it a coal advocacy group? Leslie Webb Written They represent coal interests.

83 [What is "Reliable Power"? Megan Anderson [Written Reliable Energy**

84 [Who is Reliable Energy? Is it a coal advocacy group? Leslie Webb Written Yes.

85 [Thank you, Stewart. We appreciate Duke's consideration. We want to work with youand  |Jennifer N/A (live answered)
lessen the potential for future disputes. Washburn

86 [Renewable Energy Portfolio slide: "Limit MISO renewables . . . to 35% through 2035" is that |sean brady Answered by Emily Modin
a limit on MISO reneables or renewables in DEIls portfolio?

87 [Thanks Scott. | can’t participate in the afternoon session, so just wanted to flag a couple Anna Sommer Live Answered |l will follow up with Anna, | don’t view things that way. What we are doing is taking the
things. 1) Is the transmission of the EnCompass files to intervenors imminent? and 2) | feel current construct, which does look at it on a UCAP basis, and is not seasonal. MISO is
very strongly that despite the uncertainty of the MISO RA redesign you cannot pick and talking about going to seasonal, but again, there are a number of parameters that are not
choose which elements of it you model. The redesign involves changes to accreditation of specified. We are using a UCAP methodology and a UCAP reserve margin. She is correctin
thermal generators that could have a significant impact on units like Eport and a 4, not two saying there is a different capacity accredidation, but that is going to imply a different
season construct which would enable to you to model seasonal withholding of units. reserve margin. The accredidation is not finalized, nor do we have what the corresponding
Currently, you are picking the elements of that plan that most benefit existing and new reserve margin with that accreditation methodology would be. Without those, in my mind,
thermal generators AND you are not modeling the current construct. | just want to say, we really don't have a modelable capacity construct. So we have, and this was done at the
again, that | think this is a significant oversight and a driver of the plans you are showing us recommendation of stakeholders, changed our modelling to modelling on a UCAP basis,
today. with a UCAP reserve margin, and we are mindful of what is going on in the winter. Given

what we don't know about the capacity accreditation and the associated reserve margins, |
will have to ask her how she would envision doing that, because | am frankly not seeing
how that is done. without making some blanket guesses.
87.1 [Stewart - | recommend revisiting the results of your conversation with Anna in the next Live Answered [Scott - Yes is does.
meeting, does this make sense to you?
88 [Stewart. You are not muted David Nderitu Written thank you. My mic shows muted. Technology is funny
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89 [Regarding the data, as someone new to this process, | have to admit I'm overwhelmed with |Leslie Webb Written yes, slides were sent to those who regisered and will be on the website
the presentation of so many sheets of numbers. Is this a normal format used for IRPs? Can
you make available spreadsheets with all this data to help us understand the portfolios
better? Not the inputs, just what you have in the slides.
89.1 [Thanks, Scott. The slides are not practical for analysis. | mean provided this information in a Written I'll look into this, just to be clear, it is simply a table, there are no forumals, etc. behind it.
spreadsheet form. I'm not asking for anything more than what you have made public in the Follow up: Excel files were emailed to Leslie Webb
slides. I'm just asking for a more useful format.
90 ([CAC would like the complete modeling data but I'll defer to Anna and Chelsea. We have Jennifer Written Thanks. | think it would be helpful to meet with Scott and try to at least prioritize the data
walked away for now from our other data requests (e.g. CAC Set 2 but thank you for the Washburn needed and come up with a timeline.
recently provided NERC GADS outage data). In order for this process to work, we need to
look under the hood at your modeling. Let's avoid future disputes and work together
91 (Yes, we would like to see all of the modeling inputs. It takes a few minutes to export data Jennifer Written thanks. | think that what Scott and team are looking to do is give you, and Anna and your
from all of the runs they have performed in EnCompass. EnCompass downloads thatintoa [Washburn team a schedule for what elemements would be delivered by when.
zipped folder that Duke can then send us. This is what they did for the MISO wide runs. We
will want to ask follow up requests after we see the modeling inputs, but we would need to
start with those to see what is in the model.
The most important thing is that we have an opportunity to weigh in and offer requested
changes to the inputs and modeling framework. We all just want the best work product. We
look forward to talking to you. I'll check with Anna and Chelsea as to their availability.
92 [Thanks, Stewart. Jennifer N/A
Washburn
93 (Sierra Club has also requested modeling files and signed an NDA. we have received some Devi Glick Written Got it. Let me double check with legal on whether we have a formal request from you or
files and would like to continue to receive results need something. Either way, we will include you in the meeting and scheduling.
Devi, we do not have a formal request for information from Sierra Club. Could you please
discuss internally and send us a written request for what you'd like? Happy to provide - the
written requests keep us organized. Thanks!
94 [We would also like to talk to you next week about which additional data we need. Devi Glick Written Thanks. We will include you in the meeting.
95 [What is gas price now? Ray and Live Answered [August gas was above $4,
96 [HiStewart, I'm hoping you will also be able to return to the coal ash question. | haven't Indra Frank Written Indra - | need to check in with some folks to make sure | understand how the costs were
heard it listed as one of the after-lunch topics, yet. Thanks, modeled. We will do that and respond in the written Q/As next week. Sorry, | wasn't able
to track it down over lunch.
96.1 (Ok. Ilook forward to hearing from you next week. Just in case, my email address is N/A
ifrank@hecweb.org
97 [what is normal? Ray and Written For the last few years it has been in the $2-3 range.
98 [Thank you, Scott. Leslie Webb N/A live answered
99 ([The NEM Curve obviously does not reflect the impact of the end of NEM and its replacemnt |Michael Mullett  [Written | believe we did incorprate the law change in our NEM assumptions in the load forecast.
with EDG @ 71/22 I'll let you know if that is incorrect.
100 ([Sorry to be such a pain but what are the units for gas? Ray and Live Answered |[(live answered) MMBTU (Million British Thermal Units)
101 (Itis simply NOT possible to reflect the "instantaneous netting" interpretation of SEA 309's  |Michael Mullett  |Written I'll check.

definition of "excess distributed generation."
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101.1 |Well, if you are told something different than | am saying, then add those modeling files to Follow-up Informal data request responses provided to EMCC.
the EMCC request because, literally, it is literally (i.e. mathematically) IMPOSSIBLE to get the
NEM curve shown on the chart just shown with EDG, the 2.3 cents/kwh credit rate, and
"instantaneous netting.
102 [Sounds good. Thank you. Jennifer N/A
Washburn
103 |Kindly remind us again what are the low and high gas price ranges ($)? ANTHONY Live Answered [We presented this in the 4th meeting, In the 2030 Range the low forecast was in the $3 the
ALVAREZ base was mid $4 and the high was about $7. In 2040 the low was about S4, the mid was
about $6 and the the high case was about $10. .

104 (Slide 24 is helpful. But what matters most to protect the future for our kids and grandkids is |Leslie Webb Live Answered [Yes - we will show that and will have a gas chart for next time.
carbon emissions. Can you also include a graph that shows this? And also gas MW?

105 [Does one of these take into account the Clean Electricity Payment Program? How will that |Wendy Bredhold |Written That's a little too new for us to have modeled and we won't be able to incorporate that.
be incorporated in this IRP process? However the Biden 100 and 90 should have a similar impact.

106 |Of the portfolios presented today, which one meets Duke's corporate sustainability goals? |Leslie Webb Written Based on analysis done to date, we can't answer that question yet. We will have to run
each of these portoflios in the various scenarios and sensitivies. See chart Scott has up
now. The next meeting should provide that data.

106.1 [Thanks, Kelly. Should you add a column to Scott's chart that simply indicates whether it Written That's good advice. Thanks.
conforms to Duke's corportate sustainability goals?

107 |Are you going to provide both PVRR and rate impacts? Emily Medine Written Yes, we plan to do both.

108 [Is the extreme weather sensitivity going to be made internally consistent across all Chelsea Hotaling |Live Answered |(live answered) | will not get to that level of detail. We tried to do that a couple of IRP's ago
resources so you pick up variable generator performance, correlated thermal forced where we tried to make assumptions about extreme weather. Here we will use the
outages, increased performance of DSM, decreased/increased transmission tie capability, portfolio screening tool, rely on the energy mix and capacity mix of each of these portfolios
fuel supply availability, and other assumptions for exactly the same weather conditions? and then test them using the same sets of assumptions.

109 |Will the PVRR results be provided by year? Emily Medine Live Answered [We certainly can. This is challenging to graph given the number of dimensions on paper.
Nonetheless, all of that information will be available. People will be able to see what
happens over time.

110 |20 years? Emily Medine Live Answered [Our basis is 20 years but we have modelling for 50 years

111 [Stewart - The DDRE Scenario is necessarily different. There is a critical difference between |Michael Mullett |Live Answered [The optimized portfolios we did in numbers 1-4 assumed the same company load forecast.
a mass cap DDRE scenario and others. With respect to the CO, cap, is a "must" not a The DDRE narrative includes a significant component where the rest of the economy
"want," so particular portfolios only have two outcome values: YES or NO. Only the becomes increasingly electrified, through the addition of Evs, home heating etc and so
portfolios which have a outcome value of YES would then be subjected to PVRR optimization there is a load forecast that goes with that. That is just a very different scenario and since
to determine which is least cost. its a different size it doesnt lend itself well to comparisons because the DDRE would be so

much bigger. We will also do a DDRE A and B.
111.1 Mike clarifies 3:19:51- There are two points here - the modelling framework and the extent N/A
to which in the DDRE scenario the CO, emissions are not just a factor they are a must. If the
portfolio does not fall under the mass cap then that portfolio is out.

112 [Onslide 28, should you add a row the bottom of you Decision Criteria chart that indicates Leslie Webb Written | think so - i would put it under the Environmental Sustainability section.
whether that portfolio conforms to Duke's corportate sustainability goals?

113 [Can you provide definitions and more detail on the criteria factors shown in this scorecard? |Chelsea Hotaling |Live Answered |Yes, this is something we can provide in more detail at the next meeting, including how we
For instance, how will diversity of resources and “ability to adapt to changing plan to measure them and see that it is applied consistently across the portfolios.
circumstances” be measured? Are you measuring dispatchability and flexibility in a different
manner? Having more detail on these criteria factors will help us to be able to provide
better feedback to you.

114 [What does DDRE stand for? Ray and Written Deep Decarbonization / Rapid Electrification
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Question / Comment

Asker Name

Response
Type

Answer(s)

115 [Regarding Scorecard Criteria Factors, Leslie made the point that reducing CO, early on is Barry Kastner Live Answered [There are a couple of ways we could do that. There could be a snapshot in time - achieve
more valuable than removing the same qty later on. Given this, how would the CO, Impact this reduction level by 20 - 25- 35. Another concept is the idea of discounted tonnes, just
Factor be applied? like a dollar in the future is worth less than a dollar today. We can apply that same concept

to tonnes so that a tonne avoided in 40 is less impactful than than a tonne avoided in the
near term.

116 |l assume the Scorecard/Criteria Factors have different weights. Will those weights be made [Jim Grimes Live Answered [They won't have weights. | am not a fan of applying weights, because they are very
available? subjective. It does give the false impression that there is objectivity. This does become a

judgement. There are a number of portfolios that behave differently differently across a
number of different crtiteria. Presuming what those proper weights are is somewhat a
folly. We are not going to get into weighting the criteria and then making a formula. Not to
mention we would need to go beyond the weights and determine what the metrics would
look like. If 10% of PVRR vs 15% of carbon but they are in dollars and tonnes, it starts to
lose meaning. So it will be a case that is made for the preferred portfolio based on these
criteria, but not get into weighting.

117 |Could you pop it up again or send the link? Wendy Bredhold |Written Are you no longer able to see the survey questions?

118 |A young stakeholder asked whether the recording can be made available for students who |Leslie Webb Written We are not making recordings public. They are only used to capture minutes and action
have to be in school during the day. items. The mintes and Q/A log will be public.

119 (I don't feel | have a complete understanding of the implications of these scenarios at this Leslie Webb Written | understand. There will be opportunities later. The next meeting really will have a lot more
time to answer your survey. data to wade through!

120 (I didn't finish the poll before it disappeared, Was looking at the hybrid portolios. Wendy Bredhold |Written Wendy - That poll was closed but | can send you the questions, take your answer and

include it in the poll. peter@vanry. com
120.1 [No worries Peter. You have our preregs for a portfolio N/A
121 (But y'all know what we want. Wendy Bredhold |Written Sorry about that. Technology.... | think we do!
122 |Yes. Thanks. ANTHONY N/A
ALVAREZ

123 [The link to register on the IRP webpage is still Aug 4. Can you please update that before the |Shannon Written we will make sure that everything is up to date before the next meeting
next meeting? Anderson

124 [Thank you. Barry Kastner N/A
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What are the Goals of the IRP Process

INTEGRATED RESOURCE PLAN (IRP):

DEI’s plan to provide safe, reliable and sustainable energy solutions for our Customers in Indiana.

* |RPs are submitted every three years

* Plan is created with stakeholder input

e 20-year look at how DEI can cost-effectively serve our customers

* Modeling and analysis culminate in a utility preferred resource portfolio

What is a preferred resource portfolio?

“‘Preferred resource portfolio’ means the utility's selected long term supply-
side and demand-side resource mix that safely, reliably, efficiently, and cost-
effectively meets the electric system demand, taking cost, risk, and uncertainty
into consideration.”

IURC RM #15-06, LSA Document #18-127
Link (PDF): https://www.in.gov/iurc/files/RM ord 20181024141710007.pdf
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https://www.in.gov/iurc/files/RM_ord_20181024141710007.pdf

9:30 Welcome & Protocols
9:40 IRP Regulatory Requirements, Stakeholder Timeline & Comments
9:50 Overview of Portfolios
10:10 Stakeholder Portfolios
10:40 Analytical Framework & Scorecard/Criteria
11:00 PVRR Analysis
11:30 CO, Reduction
12:00 Lunch Break
1:00 Market Purchase Analysis
1:30 Sensitivities
2:00 Timeline to Submission
2:10 Wrap Up & Portfolio Survey
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Roadmap for Stakeholder Process

Workshop 7
Nov 16, 2021

Workshop 1
Nov. 20, 2020

Workshop 2
Jan. 21, 2021

Workshop 3
April 21, 2021

Workshop 4
June 21, 2021

Workshop
5a (Aug 4) &
5b (Sept 10)

Workshop 6
Oct 27, 2021

v’ Goals of IRP v' Recap v" Recap >  Follow-ups: >  Follow-ups Follow-ups >  Follow-ups
v’ Review of 2018 IRP v" Follow-ups: v" Follow-ups: * Climate change » EE Bundling/ DR Modeling results » Scorecard
v Contemplated * Climate change * Climate change load forecast deep dive on sensitivities » Preferred portfolio
changes for 2021 load forecast load forecast * Portfolio tool » Retirement Hybrid and and short-term
v’ Load Forecasting, v' Scenario intro * Request for > Deep dive on analysis Stakeholder action plan
including: v AMl data Information scenario » Scorecard portfolios
* Energy efficiency v' Customer v" EE and demand assumptions » Optimized modeling results
(EE) Programs response (DR) » Connecting portfolio results
* Electric vehicles v" DERs modeling scenarios to for each scenario
(EVs) v' Scenario update portfolios » Hybrid and
* Distributed Energy v' Portfolio creation Stakeholder
Renewables tool portfolios initial
(DERs) Stakeholder liscussions REPAILDE,

Evening Q&A Sessions for Customers

January 20, 2021

Ongoing technical meetings and data provision

scenarios due
by Aug 20

portfolios due
by Sept 20

July 26, 2021
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Stakeholder Comments

* Excited to see if real changes are on the immediate horizon

* Reduce coal and gas powerplants and increase solar and wind power.

 What can you do to move swiftly toward actual clean energy?

 Why should we as customers pay for your incentive to go green? We
already pay an exorbitant amount for a "cheaper"” coal electric. Please

explain this in detail. Because solar and wind power are cheaper and so
we should pay less not more for you to go "green”.
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Summary of Portfolios

Optimized Portfolios
1. Reference w/o CO, Regulation
2. Reference w/ CO, Regulation

3. High Gas Prices Stakeholder Portfolios
4. Low Gas Prices 9. Biden 100
10. Biden 90
Hybrid Portfolios 11. Sierra Club
5. Balanced Hybrid 12. Reliable Energy

Renewables/CC Hybrid 13. Deep Decarbonization/Rapid Electrification

6
7. Renewables/CC/CT Hybrid
8. Renewables/CT Hybrid
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Stakeholder Portfolios
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Reliable Energy Portfolio

Reliable Energy 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005

Edwardsport IGCC 618 618 618 618 618 429 429 429 429 429 429 429 429 429 429 429 429 429 429 429

Edwardsport CC

Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 635 635 635 635 635 635

Gibson 3 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635

Gibson 4 627 627 627 627 627 627 627 627 627

Gibson 5 313 313 313 313 313 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR 1,317 | 1,317 | 1,317 | 1,317 | 1,317 | 1,317
cc1 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221
CC2&3

Capacity PPAs 50 50

CT 232 232

EE 53 85 119 154 184 216 260 279 303 324 342 353 363 370 386 378 368 360 357 353

DR 497 507 512 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200

Solar 47 447 847 1,247 1,647 2,047 2,447 2,847 3,247 3,647 4,047 4,447 4,847 5,247 5,647 6,047 6,425 6,825 6,875 6,875
Solar & Storage

Wind (incl Benton) 100 100 100 300 500 700 900 1,000 | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200 | 2,400 | 2,600 | 2,800 | 3,000 | 3,000 | 3,000
Storage
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Sierra Club Portfolio

Awaiting feedback from stakeholder
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DDRE Portfolio (Base Load Forecast)

Awaiting feedback from stakeholder
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DDRE Portfolio (Electrification Load Forecast)

Awaiting feedback from stakeholder
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Analytical Framework Template

PVRR, CO, Reduction & Market SCENARIOS

Reference w/o Reference w/ CO,
Purchases CO, Regulation Regulation
Ref w/o CO, Reg

High Gas Prices Low Gas Prices

Ref w/ CO, Reg

High Gas Prices

Optimized

Low Gas Prices

Balanced Hybrid

Renewables/CC Hybrid

Hybrid

Renewables/CC/CT Hybrid

Renewables/CT Hybrid

PORTFOLIOS

O |0 | I N|]OO | UL WIN|[PF

Biden 100

[HY
o

Biden 90

Sierra Club

[EY
N

Reliable Energy

Stakeholder

13 |DDRE

Comparing how each portfolio performs across the range of scenarios
promotes better decision making
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CO; Regulation Assumption

* Many possible forms of carbon policy

* Establishing a price for emissions has been proven to be an effective approach for
reducing emissions in planning and operations while also simplifying modeling

* Recent policy proposals have focused on Clean Energy tax incentives or Clean Energy
Standard concepts

* For consistency and simplicity, this IRP represents carbon policy by applying a cost
adder on carbon emissions- effectively a shadow price on CO, emissions

* For purposes of the PVRR and customer bill impact calculations for CO, policy
scenarios, the costs shown reflect the indirect effects of this shadow price on altering
resource selection and cost-effective dispatch to reduce CO,

* Imposing both indirect and direct emission costs (as in a carbon tax) would negatively
impact customers, particularly low and moderate income customers
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Proposed IRP Decision Criteria (Definitions)
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PVRR Through 2030

SCENARIOS
PVRR Through 2030 Reference w/o | Reference w/ CO, | . .
_ High Gas Prices Low Gas Prices
CO, Regulation Regulation

- | 1 |Refw/oCO,Reg S8.8 $9.2 $9.5 S8.2

(]

E 2 |Refw/ CO, Reg S8.6 S8.9 $9.6 S8.1

*3_ 3 |High Gas Prices $9.0 $9.5 $9.5 S8.3

o 4 |Low Gas Prices $8.4 $8.7 $9.5 $7.9
" 5 |Balanced Hybrid S9.6 $9.8 $10.1 S9.4
O | 2| 6 |[Renewables/CC Hybrid $10.0 $10.1 $10.5 $9.7

o)
g :|>:' 7 |Renewables/CC/CT Hybrid S9.6 $9.9 $10.1 S9.3
o 8 |Renewables/CT Hybrid $10.1 $10.4 $10.6 $9.9
a. .

o 9 |Biden 100 $9.5 $9.7 $10.1 $9.1

(<))

© | 10 Biden 90 S9.4 $9.6 $10.0 $9.0

(o)

-S 11 |Sierra Club ) )

~ . Working with

@© | 12 |(Reli E

o cliabie Enersy Stakeholder

13 |DDRE |
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PVRR Through 2040

, SCENARIOS
PVRR Through 2040 neterencew/o | Reference w/ CO;
. ) High Gas Prices Low Gas Prices
CO, Regulatlon Regu|at|0n

e 1 |Ref w/o CO,Reg $15.3 S17.7 S17.3 S14.1

(]

E 2 |Refw/ CO, Reg $15.1 S16.1 S17.7 $14.0

-g_ 3 |High Gas Prices $15.6 $18.8 $16.8 S14.6

O | 4 |Low Gas Prices $15.1 $15.8 $18.7 $13.7
" 5 |Balanced Hybrid S17.1 S18.1 S18.4 S16.6
C:) 'S 6 |Renewables/CC Hybrid S18.6 S18.7 $20.0 S18.0

o)
g £ | 7 |Renewables/CC/CT Hybrid $17.4 $18.6 $19.3 $16.7
g 8 |Renewables/CT Hybrid $18.8 $19.9 S20.4 $18.2
Q. .

o 9 |[Biden 100 $20.9 S21.1 S21.7 $20.4

()]

T | 10 [Biden 90 $19.8 $20.0 $20.9 $19.2

o

£ | 11 |Sierra Club . .

g Working with

g 12 |Reliable Energy Stakeholder

13 |[DDRE
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CO; Reduction Through 2030 (vs 2005 baseline)

SCENARIOS
CO, Reduction Through 2030 | Referencew/o | Reference w/CO, | . .
High Gas Prices Low Gas Prices
CO, Regulation Regulation

- | 1 |Refw/oCO,Reg -32% -66% -32% -36%

(V]

E 2 |Ref w/ CO, Reg -68% -68% -57% -58%

-g_ 3 |High Gas Prices -16% -66% -14% -29%

O | 4 |Low Gas Prices 1% -62% 61% -59%
N 5 |Balanced Hybrid -29% -48% -29% -31%
O 12| 6 |[Renewables/cC Hybrid -41% 53% -42% -41%

o)
g :|>:' 7 |Renewables/CC/CT Hybrid -43% -53% -55% -44%
S 8 |Renewables/CT Hybrid _44% -55% _44% _45%
o

_ 9 |Biden 100 -47% -73% -47% -50%

()

T | 10 [Biden 90 -48% -70% -49% -51%

o

-GCJ 11 |Sierra Club ] ]

~ e Working with

= .

& | 12 [Refiable Energy Stakeholder

13 |DDRE
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CO; Reduction Through 2040 (vs 2005 baseline)

SCENARIOS
CO, Reduction Through 2040 | Referencew/o | Reference w/CO; | . .
_ High Gas Prices Low Gas Prices
CO, Regulation Regulation

e 1 |Ref w/o CO, Reg -32% -76% -33% -47%

Q

E 2 |Refw/ CO,Reg -77% -77% -73% -61%

"3_ 3 |High Gas Prices -33% -83% -18% -51%

O | 4 |Low Gas Prices 2% -66% 61% 61%
n 5 |Balanced Hybrid -31% -58% -32% -39%
O | 2| 6 |Renewables/cC Hybrid 77% -81% -78% 77%

o]
g :|>:' 7 |Renewables/CC/CT Hybrid -76% -83% -79% -76%
no: 8 |Renewables/CT Hybrid -80% -86% -82% -81%
a.

o 9 |Biden 100 -95% -98% -96% -96%

Q

T | 10 (Biden 90 -89% -92% -89% -89%

o)

-5 11 |Sierra Club _ _

X bl Working with

= .

» cTable Enerey Stakeholder

13 |DDRE
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Avg Mkt Purchases Through 2030 (% of energy)

Market Purchase Percentage | o /SCCCE)?'AR'OS
Through 2030 €O, Regulation Regulation High Gas Prices Low Gas Prices
o) 1 |Ref w/o CO, Reg 16% 37% 10% 29%
g 2 |Refw/ CO, Reg 15% 26% 11% 25%
-§_ 3 |High Gas Prices 18% 48% 10% 38%
O | 4 |Low Gas Prices 15% 25% 10% 15%
N 5 |Balanced Hybrid 7% 15% 5% 11%
g 1;’ 6 |Renewables/CC Hybrid 7% 11% 5% 9%
g -:lg:' 7 |Renewables/CC/CT Hybrid 13% 22% 10% 19%
g 8 |Renewables/CT Hybrid 11% 20% 9% 14%
& o 9 |Biden 100 11% 16% 7% 20%
% 10 |Biden 90 11% 17% 8% 21%
E) 11 |Sierra Club Working with
g 12 |Reliable Energy Stakeholder
13 |[DDRE
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Avg Mkt Purchases (% of energy)

Market Purchase Percentage | o /Sggi“AR'os
2030-2040 CO, Regulation Regulation High Gas Prices Low Gas Prices
- | 1 |Refw/oCO,Reg 13% 56% 14% 28%
-g 2 |Ref w/ CO, Reg 13% 15% 13% 12%
% 3 |High Gas Prices 10% 71% 8% 37%
O | 4 |Low Gas Prices 12% 15% 13% 12%
n 5 |Balanced Hybrid 4% 19% 4% 6%
g -g 6 |Renewables/CC Hybrid 6% 10% 6% 6%
g -:lg:' 7 |Renewables/CC/CT Hybrid 20% 27% 20% 20%
g 8 |Renewables/CT Hybrid 19% 26% 19% 19%
& o 9 |Biden 100 11% 8% 11% 11%
§ 10 [Biden 90 12% 9% 12% 12%
o
é 11 |Sierra Club Working with
g 12 |Reliable Energy Stakeholder
13 |DDRE
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#  Sensitivity Rationale
1 High Load Regulatory Requirement
2 Low Load Regulatory Requirement

Tests each portfolios robustness on its ability to serve load in times of
extreme weather

Tests the impact on the optimal portfolios in a future that assumes
the RFI results

Tests the reliance of the portfolios on its reliance on the market in
terms of PVRR and ability to serve load

Request of stakeholder to include a view where the cost of new gas
generation is higher

Request of stakeholder to include a view where the upstream GHG
emissions are considered

3  Weather Stress

4 RFI data

5 No market

6 High-cost Gas Gen
7 Upstream GHG

8 Higher Winter Wind ELCC Test the impact of increasing the winter ELCC for wind
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Timeline to Submission

Oct 27: Stakeholder Meeting 6
-(Modeling Results/Portfolio Metrics)

Nov 16: Stakeholder Meeting 7
-(Sensitivities/Present Preferred Portfolio)

Nov 30: Submit IRP
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Closing Comments,
Stakeholder Comments
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* Meeting Survey

e Comments can also be sent to:

* Scott at: scott.park@duke-energy.com

 Stewart at: stewart@vanry.com

* Meeting summary and other materials will be posted on website by Nov 3

* https://www.duke-energy.com/home/products/in-2021-irp-stakeholder
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APPENDIX
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Acronyms

AMI Advanced Metering Infrastructure LMI Low-Medium Income
CHP Combined Heat & Power MW Megawatt ,
PP Critical Peak Prici NEM Net Energy Metering
¢ ritical Pea rl.cmg NDA Non-disclosure agreement
CS Small Commercial PPA Purchase Power Agreement
DR Demand Response PVRR Present Value of Revenue Requirements
DER Distributed Energy Resource RFI Request for Information
DEI Duke Energy Indiana RS Res!dent!al Stand.ard
_ RE Residential Electric
DSM Demand Side Mgt (EE + DR) TOU Time of Use
EV Electric Vehicles TOUD  Time of Use with Demand
EE Energy Efficiency T&D Transmission and Distribution
EIA Energy Information Administration UCAP Unforced Capacity
IURC Indiana Utility Regulatory Commission UPC Usa.ge Per Custo.m.er
4 | VPP Variable Peak Pricing
IRP Integrated Resource Plan VPPD Variable Peak Pricing with Demand
LBNL Lawrence Berkeley National Lab
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Resource Definitions

* Battery/Storage - Four (4) hour battery storage

» Capacity PPA (Capacity purchase power agreement) - Near term capacity needed to meet forecasted reserve margin
requirements. Could be place holder for capacity only purchase or purchases of power or existing assets coming out
of request for proposals (RFP). Could be renewable or conventional.

e CC (Natural Gas Combined Cycle) - Options include Class F and Class J

* CT - Natural Gas Combustion Turbine

 CT H2 —Natural Gas Combustion Turbine using Hydrogen as fuel

e Edwardsport IGCC — Edwardsport with gasifiers running primarily on coal

e Edwardsport CC — Edwardsport with natural gas only operations

e Solar — Utility scale solar

e Solar + Storage - Solar plus 4-hour battery storage

* Wind — Utility scale wind

 DR-Demand Side Management Demand Response

e EE - Energy Efficiency

e ZELFR —Zero Emitting Load Following Resources. Placeholder for future technology of this type. Modeling using
estimated nuclear small modular reactor (SMR) costs. Could be any future technology that is non-emitting such as
Hydrogen CC, CC with CUS, SMR, Advanced Nuclear, etc.
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Optimized Portfolio for Ref w/o CO, Reg

OPT REF w/o CO, Reg 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Cayuga 1&2 1,005 1,005 1,005 1,005 1,005 1,005

Edwardsport IGCC 618 618

Edwardsport CC 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586
Gibson 1&2 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270
Gibson 3 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635
Gibson 4 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627
Gibson 5 313 313 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR

cc1 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221
CC2&3

Capacity PPAs 50 250 400

CT 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232
EE 53 85 119 151 178 207 248 266 288 308 326 336 346 353 368 361 352 345 342 338
DR 497 507 512 607 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613
Solar 47 47 47 247 247 247 247 247 247 247 247 247 247 247 447 597 675 875 925 1,125
Solar & Storage

Wind (incl Benton) 100 100 100 100 100 100 100 50 50
Storage
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Optimized Portfolio for Ref w/ CO, Reg

Opt Ref w/ CO,Reg 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005

Edwardsport IGCC 618 618

Edwardsport CC 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586
Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 635 635 635 635

Gibson 3 635 635 635 635 635 635 635

Gibson 4 627 627 627 627 627 627

Gibson 5 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR

CcC1i 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082
CC2&3 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082 | 1,082
Capacity PPAs 50 250 450

CcT 232 232 232 232 232 232 232 232 232 232 232 232 232 464 464 464 464 464
EE 53 85 119 151 178 207 249 268 292 315 334 345 355 363 379 372 362 354 351 346
DR 497 507 512 533 538 538 538 538 538 538 538 538 538 538 538 538 538 538 538 538
Solar 47 47 147 547 547 547 547 547 747 1,097 | 1,497 | 1,897 | 2,297 | 2,697 | 2,897 | 3,097 | 3,275 | 3,475 | 3,675 | 3,875
Solar & Storage 75 75 75 75 75 75 75 75 75 75
Wind (incl Benton) 100 100 100 100 100 100 100 100 300 500 700 900 1,100 | 1,300 | 1,500 | 1,700 | 1,900 | 2,100 | 2,300
Storage
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Optimized Portfolio for High Gas Scenario

HIGH GAS 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005
Edwardsport IGCC 618 618

Edwardsport CC 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586
Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270
Gibson 3 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635
Gibson 4 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627 627
Gibson 5 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313 313
Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR

cC1

CC2&3

Capacity PPAs 50 250 400

CcT 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232
EE 53 85 119 151 178 207 248 266 288 308 326 336 346 353 368 361 352 345 342 338
DR 497 507 512 607 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613
Solar 47 47 47 147 147 147 147 147 147 147 297 297 397 597 797 847 975 1,075 | 1,325 | 1,525
Solar & Storage 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Wind (incl Benton) 100 100 100 100 100 100 100 200 400 600 800 1,000 | 1,200 | 1,400 | 1,600 | 1,800

Storage
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Optimized Portfolio for Low Gas Scenario

LOW GAS 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005

Edwardsport IGCC 618 618

Edwardsport CC 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586

Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270

Gibson 3 635 635 635 635 635 635

Gibson 4 627 627 627 627 627 627

Gibson 5 313 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR

CcC1 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221
CC2&3 1,221 | 1,221 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442 | 2,442
Capacity PPAs 50 250 400

CcT 232 464 464 464 464 464 464 464 464 464 464 464 464 696 696 696 928 928

EE 53 85 119 151 178 207 248 266 288 308 326 336 346 353 368 361 352 345 342 338

DR 497 507 512 533 538 538 538 538 538 538 538 538 538 538 538 538 538 538 538 538

Solar 47 47 47 47 47 47 47 47 47 47 47 47 47 197 197 197 175 175 175 175

Solar & Storage

Wind (incl Benton) 100 100 100 100 100 100 100 50 50 50

Storage
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Balanced Portfolio

Balanced Hybrid 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 1,005 1,005 1,005 1,005 1,005

Edwardsport IGCC 618 618 618 618 618 618 618 618 618 618 618 618 618 618 618 618 618 618 618 618
Edwardsport CC

Gibson 1&2 1,270 | 1,270 1,270 1,270 | 1,270 1,270 1,270 | 1,270 1,270 | 1,270 | 1,270 1,270 | 1,270 | 1,270 1,270 | 1,270 1,270 1,270 | 1,270 1,270
Gibson 3 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635
Gibson 4 627 627 627 627 627 627

Gibson 5 313 313 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR

CcC1 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815
CC2&3 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221
Capacity PPAs 50 250

CcT

EE 53 85 119 151 178 207 248 266 288 308 326 336 346 353 368 361 352 345 342 338
DR 497 507 512 607 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613
Solar 47 a7 247 497 497 497 497 497 497 697 797 947 1,047 1,297 1,297 1,397 1,425 1,525 1,675 1,775
Solar & Storage 75 150 225 300 375 450 525 600 675 750
Wind (incl Benton) 100 100 100 150 150 150 150 50 50 150 250 350 450 550 600 800 900 1,000 | 1,100 1,200
Storage
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Renewables/CC Portfolio

Renewable-CC Portfolio 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 1,005 1,005 | 1,005 1,005 1,005

Edwardsport IGCC 618 618 618 618 618 618 618 618 618 618 618 618 618 618

Edwardsport CC 541 541 541 541 541 541

Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270

Gibson 3 635 635 635 635 635 635 635 635 635

Gibson 4 627 627 627 627

Gibson 5 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR 878 878 878 878 878 878

CcC1 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815

CC2&3 1,221 | 1,221 1,221 | 1,221 | 1,221 1,221 | 1,221 | 1,221 1,221 1,221 | 1,221 1,221 1,221 | 1,221
Capacity PPAs 50 250 500

CcT

EE 53 85 119 151 178 207 249 268 292 315 334 345 355 363 380 374 365 358 355 351

DR 497 507 512 607 613 613 613 613 613 721 721 721 721 721 721 721 721 721 721 721

Solar 47 147 347 547 747 947 1,147 | 1,347 | 1,547 | 1,747 | 1,947 | 2,147 | 2,347 | 2,547 | 2,747 | 2,947 | 3,125 | 3,325 | 3,525 | 3,725
Solar & Storage

Wind (incl Benton) 100 100 200 300 400 500 600 600 700 800 900 1,000 | 1,100 | 1,200 | 1,300 | 1,400 | 1,500 | 1,600 | 1,700 | 1,800

Storage
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Renewables/CC/CT Portfolio

Ren/CC/CT Hyrbid Port 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Cayuga 1&2 1,005 1,005 1,005 1,005 1,005 1,005

Edwardsport IGCC 618 618 618 618 618 618 618 618 618 618 618 618 618 618

Edwardsport CC 586 586 586 586 586 586
Gibson 1&2 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270

Gibson 3 635 635 635 635 635 635 635 635

Gibson 4 627 627 627 627 627 627 627 627

Gibson 5 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR

cc1 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221
CC2&3

Capacity PPAs 50 250 450

CT 1,160 1,160 1,160 1,160 1,160 1,160
EE 53 85 119 151 178 207 248 266 288 308 326 336 346 353 368 361 352 345 342 338
DR 497 507 512 607 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613
Solar 47 47 197 447 647 847 1,047 1,247 1,497 1,547 1,697 1,847 1,997 2,147 2,297 2,447 2,575 2,725 2,875 3,025
Solar & Storage 75 150 225 300 450 525 600 675 900 975 1,125 1,275 1,425 1,500
Wind (incl Benton) 100 100 100 100 100 100 100 100 100 200 400 600 900 1,200 1,500 1,800 2,100 2,400 2,600 2,800
Storage
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Renewables/CT Portfolio

Renewable-CT Portfolio 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Cayuga 1&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005

Edwardsport IGCC 618 618 618 618 618 618 618 618 618 618 618 618 618 618

Edwardsport CC 586 586 586 586 586 586
Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270

Gibson 3 635 635 635 635 635 635 635 635 635

Gibson 4 627 627 627 627

Gibson 5 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR 878 878 878 878 878 878
CcC1 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815
CC2&3

Capacity PPAs 50 200

CcT 1392 | 1,392 | 1392 | 1392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392 | 1,392
EE 53 85 119 151 178 207 249 268 292 315 334 345 355 363 380 374 365 358 355 351
DR 497 507 512 607 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613 613
Solar 47 147 347 547 747 947 1,147 | 1,347 | 1,547 | 1,747 | 1947 | 2,147 | 2,347 | 2,547 | 2,747 | 2,947 | 3,125 | 3,325 | 3,525 | 3,725
Solar & Storage 75 150 225 300 375 450 525 600 675 750
Wind (incl Benton) 100 100 200 300 400 500 600 600 700 800 900 1,000 | 1,200 | 1,200 | 1,300 | 1,400 | 1,500 | 1,600 | 1,700 | 1,800
Storage
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Biden 100 Portfolio

Biden 100 Portfolio 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Cayuga 1&2 1,005 1,005 1,005 505 505 505 505

Edwardsport IGCC 618 618

Edwardsport CC

Gibson 1&2 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 1,270 635 635

Gibson 3 635 635 635 635 635 635 635 635 635 635

Gibson 4 627 627 627 627 627 627

Gibson 5 313 313 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR 1,317 1,756 2,634 2,634 2,634 2,634 2,634 2,634
cC1 815 815 815 815 815 815 815 815 815 815 815 815

CC2&3

Capacity PPAs 50 250

CT 464 928 928 928 1,392 1,624 1,624 1,624 1,624 1,624
EE 53 85 119 154 184 216 260 280 303 324 343 353 364 371 387 379 369 361 358 354

DR 497 507 512 931 937 937 937 937 937 937 937 937 937 937 937 937 937 937 937 937

Solar 47 347 347 347 1,247 1,247 1,247 1,597 2,347 3,047 3,047 3,047 3,047 3,047 3,047 3,047 3,025 3,025 3,025 3,025
Solar & Storage 150 150 150 150 150 150 150 150 225 225

Wind (incl Benton) 100 100 100 100 100 500 1,100 | 1,600 | 2,000 | 2,500 | 2,700 | 2,700 | 2,700 | 2,700 | 2,700 | 2,700 | 2,700 | 2,700 | 2,700 | 2,700
Storage 250 750 1,050 1,050 1,150 1,500 1,500 1,500 1,500 1,500 1,550
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Biden 90 Portfolio

Biden 90 Portfolio 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 1,005 | 1,005 505 505 505 505

Edwardsport IGCC 618 618

Edwardsport CC

Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 635 635 635 635

Gibson 3 635 635 635 635 635 635 635

Gibson 4 627 627 627 627 627 627 627 627 627 627

Gibson 5 313 313 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR 878 1,317 | 1,756 | 1,756 | 1,756 | 1,756 | 1,756 | 1,756
cC1 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815 815
CC2&3

Capacity PPAs 50 250

CcT 464 696 696 696 928 1,160 | 1,160 | 1,160 | 1,160 | 1,160
EE 53 85 119 154 184 216 260 280 303 324 343 353 364 371 387 379 369 361 358 354
DR 497 507 512 931 937 937 937 937 937 937 937 937 937 937 937 937 937 937 937 937
Solar 47 247 247 247 1,097 | 1,097 | 1,097 | 1,547 | 2,147 | 2,997 | 3,047 | 3,047 | 3,047 | 3,047 | 3,047 | 3,047 | 3,025 | 3,025 | 3,025 | 3,025
Solar & Storage 75 75 75 300 375 375 600 600 600
Wind (incl Benton) 100 100 100 100 150 400 950 1,400 | 1,800 | 2,150 | 2,700 | 2,800 | 2,800 | 2,800 | 2,800 | 2,800 | 2,800 | 2,800 | 2,850 | 2,850
Storage 200 700 850 850 1,050 | 1,400 | 1,400 | 1,400 | 1,400 | 1,400 | 1,450
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Sierra Club Portfolio
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Reliable Energy Portfolio
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DDRE Portfolio (Base Load Forecast)
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DDRE Portfolio (Electrification Load Forecast)
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PVRR in Ref w/o CO, Reg
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PVRR in Ref w/ CO, Reg
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PVRR in High Gas Scenario
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PVRR in Low Gas Scenario
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CO, Emissions in Ref w/o CO, Reg
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CO, Emissions in Ref w/ CO, Reg
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CO; Emissions in High Gas Scenario
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CO, Emissions in Low Gas Scenario
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Market Purchases in Ref w/o CO, Reg (% of energy)
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Market Purchases in Ref w/ CO, Reg (% of energy)
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Market Purchases in High Gas Scenario (% of energy)

Market Purchases by Portfolio in High Gas Scenario
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Market Purchases in Low Gas Scenario (% of energy)
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Duke Energy Indiana - IRP Stakeholder Meeting #6

Question

Asker Name

Response(s)

A lot of the modeling has been finalized so unfortunately the extension hasn't helped much. We hope Duke will

Jennifer

We will continue to work with Stakeholders on portfolios and modeling from now until the filing

reconsider finalizing all this modeling and instead continue to work with us. Washburn |deadline. Scott will address live.
Hi Kelley, the concerns we are raising are about the underlying assumptions used to develop those
Anna portfolios. A stakeholder portfolio doesn’t address those concerns and DEI hasn’t been
Sommer |forthcoming enough with information to allow the modeling process to even address these

concerns.

(Scott Live)

| think it would be most appropriate to handle this during when we get to the specific portfolios
because each portfolio proposed is in various stages of progress. Each has unique priorities. | have
been trying to check in weekly.

See Anna's comment please--we're talking about the underlying assumptions. V\J/z:kr:gj:n | read Anna's question verbatim. | hope that was acceptable
Yes, but Scott disregarded Anna's question--she said it's not about the stakeholder portfolios--it's
about the basic, underlying assumptions.
ok. I will re ask the question as we get into the analysis and ask Anna to discuss it live with Scott.
Would that work for you?
Sure, FYI, | have to drop off now for an hour for a settlement mtg, so thanks in advance for teeing
this up for Anna at that time.
There is modelling space and the real world. For modelling purposes we use weather normalized
load that looks at more the average. To Mikes point, we don’t experience that type of load. In the
(Hand Up Comment) Regarding the summer peak versus winter peak issue - the real issue here is in the winter scorecard we will get into looking at how the portfolios perform under extreme weather
a polar vortex type context and to the extent you are talking about a 4 days to a week event, | am curious about circumstances including what the output of various resources are.
the modelling about the extent you can identify the peak, be it winter or summer. We would really like to hear | Mike Mullet | In modelling space we assume a certain MISO resource adequacy construct. We are moving to
that discussion. How are you defining peak? And in regards to the market and the extent to which the market (Live look at things on a seasonal basis. We are not all the way there. We will continue to monitor.
improves your geographic diversity as far as sources are concerned. So in terms of dealing with these polar Comment) |Implicit in this analysis is that the MISO Resource adequacy construct is consistent over the time
vortex of heat dome events, the extent to which the market gives you the diversify the geography. We are also period that we are planning over. Utilities are in a massive transition and | think the MISO
interested in storage, a crucial factor too. Resource Adequacy construct is going to change once again over the next 20 years. We need to
keep an eye on these portfolios being diverse and able to serve customer under a number of
changing circumstances.
) ) . . Devi, we have been providing modeling information since August but understand that we've been
To add to what Jennifer and Anna said, we only got access to transparent cost input assumptions last week, so - . . . .
Devi Glick |delayed and apologize. We intend to continue to work with stakeholders between now and

we appreciate the engagement throughout, but this critical information was only provided very recently.

submission of the IRP, as well as after the IRP is submitted.

Hi Beth, the modeling information that was provided in August only related to the modeling used
to derive the wholesale market prices. We identified some concerns with that and DEI said they
were in the process of modifying those files. We didn’t receive any modeling files related to
Duke’s own system until late Sept. and when we held a meeting with your team to discuss them on
Oct. 15th we were told it was too late for any changes. Originally we were told we would get
modeling files in April. Perhaps you can see why we are so frustrated that this process isn’t actually
including stakeholder feedback?
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Question Asker Name |Response(s)
Suffice it to say at this point, DITTO for Energy Matters Community Coalition on the need for more data and Michael
more time to analyze and discuss that data in the Stakeholder Process (which for EMCC is more Scenario than Mullett Thanks, Mike. We will continue to work with you.
Portfolio focused -- basically in order "not to get the cart before the horse").
(Hand up Question) | have been questioning how ethics is fitting into your decision process and | have not seen
any evidence of this to date in your scenario building. However, the hybrid portfolios do seem to include a
sense of "how can we be good citizens of the earth perspective". | think this is a good thing and should be Susan )
) , . , . ) ) Thanks and congratulations Susan.
included in all your decision making. It makes me hopeful to see that this is being considered. | have also seen | Schechter
a lot of advertising that as a customer Duke is going carbon neutral by 2050. This is too late for carbon
neutrality for my grandchild who is being born today. | would urge you to look at 2030.
Scott said he would allow me to address the Sierra Club portfolio and I'd like to do that now with our org up on Wendy
the slide please. Thank you. Bredhold
(Wendy Bredhold - Live Question / Comment) | wanted to point out that Sierra Club wrote Duke last Thursday
and said we are withdrawing our stakeholder portfolio. We are not comfortable because we think your gas cost
assumptions are too low. | also wanted to give our expert, Devi Glick and opportunity to speak if she has
anything to add.
Ok - We certainly understand that and we don't need to maintain that portfolio under the Sierra
Devi Glick (Live Addition) We certainly appreciate the engagement we have had with Duke but we did not y . P .
. . . . . . Club banner. We offered two ways to look at this. One was to go back to the Sierra Club costs and
receive the transparent capital costs estimates until last week so it was very hard to make the decision about ) . .
. . i ) ) see what the PVRR impacts would be. We also offered a more comprehensive view, where we
whether to have a portfolio or not until we had that clear cost information. We were not comfortable with the Scott . . .
. ) would go back, look at the MISO level view, increase the cost of gas resources, reoptimize the
numbers we were shown. We had asked for an alternative portfolio to be run and that was not done - a . i . e
L MISO and then do the same thing at the DEI level. Essentially the difference of opinion comes
reference portfolio with the lower gas costs. .
from the two different sources of our data.
Happy to respond Scott - We do compare to the National Renewable Energy Lab, the EIA and the
Devi Glick numbers provided by Horizon Energy and the Encompass Model. We also look at prices of similar
projects that have actually been built. We are NOT looking just at the ATB - we are not looking at a
single source.
Given that would you like us to continue with an ATB level resource cost and follow through on
Scott that sensitivity, or would you prefer for us not to pursue a Sierra Club portfolio or high gas cost
sensitivity.
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Question Asker Name |Response(s)
o | think we are not interested in doing a Sierra Club portfolio at this time. We can talk off line but
Devi Glick . . . . -
we are not interested in a Sierra Club portfolio at this time
Scott OK - I will get in touch with you and see if we can bring this to some kind of resolution.
. . . o . Michael ) L

| would like to comment briefly at this point, if possible. Mullett Mike Mullet is invited to speak

Stan Responding - | appreciate your passion, you and | have had discussions over the year and you

are a great advocate and we all respect that but | have to respond to a couple of points. You would
| wanted to present EMCC's point of view on this point which we think is critical. We are NOT withdrawing. We be very hard pressed to call Duke Energy and its predecessors at least since this issue has been at
are very frustrated with the modeling. Duke is a player at the global level as far as climate changes is the forefront, as climate deniers,. You know better than that. You knew Jim Rogers and you knew
concerned. You don't quit on climate change, it is an existential threat. We don't think you can quit on Duke that he was at the forefront of this discussion, prior to any other CEO. And Lynn Good has carried
because, A. this modelling team is extremely talented, and capable. We think its important to have this that on.
modelling team in play. As well, | think there has been progress with this Duke "climate denial" situation. Duke Mike Mullet The other point, you like to refer to us as a monopoly utility; we are a regulated utility, and you
as a corporate entity is beginning to recognize and respond more fully to climate scenarios, Having said this, (Live know this better than anyone, you have written books about it. We have an obligation to serve, in
when you are in modelling space you have to consider alternative futures and not just ones that fit into Comment) every situation that we can imagine. it an obligation, an expectation, from our customers and our

corporate profit goals, banishment preferences. We remain concerned about the extent at which the process
here is too much focused on Dukes interests as a monopoly, vertically integrated utility whose top management
has got an irrational love affair with gas. We are not going to quit. On Susan's point, its not just ethics.
International law is being redefined to incorporate the crime of ecocide. Large global utilities like Duke are
going to be candidates for being indicted in the Hague for ecocide. People are looking at the US.

regulators. You have that expectation of us. Its not an infatuation with gas. You know, that when
you have a 6000 megawatt portfolio you need to have dispatchable energy to serve our customers,
all of our customers in all of those scenarios that Scott and his team have to plan out. So, while |
appreciate your advocacy, for your clients, yourself your neighbors, we are doing our best too. You
will see in these portfolios that we are trying to do it in the most effective way that we can in order
to ensure reliability, resiliency, affordability, and certainly sustainability is front and center for
everyone at Duke Energy.

Devi can respond to Scott, thanks.

Wendy
Bredhold

(No Response)
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# |Question Asker Name |Response(s)
There are a lot of people who are participating in this process out of concern for our kids and grandkids - its
Peop P P g. p . . . g. . We took a look at those portfolios and we learned the lesson and are coming up with portfolios
hard to overstate the consequences we are facing. It is encouraging to see that Duke is beginning to or has Leslie Webb ) ) ) )
, ) . i . . that are somewhat in the middle. You can look at these portfolios as being on a spectrum.
acknowledged your role and hopefully you will establish the right kind of goals. | have a question about the Live L. . L ) .
. . . . . . ) Portfolio 7 is a kind of a combination of 6 and 8. It really is about taking advantage of a greater
hybrid portfolios. You seem to have a new hybrid portfolio from the last meeting until today. | am referringto | Comment | .
. diversity of resources.
Portfolio 7
8 | feel certain Duke knows Sierra Club isn't going anywhere, regardless of whether we participate in the portfolio Wendy |Of course. We would like you to consider the sensitivity route that Scott discussed if gas prices are
exercise. Bredhold |the mainissue. But, we understand, either way.
Wendy
| have emailed Stan something like 6 or 700 petitions from Duke Customer who are Sierra Club members and Bredhold
we now have 1352 with 536 personal messages and | will be emailing those to you after today's meeting. (Live
Comment)
9 Respectfully, on the street when people hear how much coal Duke is still using in Indiana and how little Megan |Thanks, Megan. As you can see thru this process we are making progress on the clean energy
renewable energy has been developed people know the utility is not prioritizing the climate. Anderson |transition and expect to continue that, while balancing affordability and reliability of the system.
Glad to hear that but saying the utility was prioritizing climate in Indiana to this point is rewriting
history. Duke could be lobbying the state to reinstate a net metering law that provides adequate
credit to homeowners, allowing true shared ownership of solar through community solar projects,
and much more to change the future and customers perspectives.
. . . Susan . . :
10 |Reliable carbon pollution portfolio. schechter All stakeholders have equal opportunity to provide portfolios.
. o . . . . . Michael . -
11 |Please clarify the reduction in IGCC capacity from 618 to 429 in 2027 in the Reliable Portfolio. Mullett Emily - yes this is correct
Susan Thanks, we understand your views. We will use the decision criteria to ultimately choose the
12 |We need Duke to pull in the sustainable solution because it is a tough problem. ONE DECADE. . Y Y
Schechter |preferred portfolio.
Please clarify the Gibson 3 continued operation, especially re whether CCUS is an assumption of that continued Michael , ,
13 . It was kept on line because it was needed.
operation. Mullett
This is a new edition and we will apply it to the scenarios and dispatch it. We will come up with a
Michael |CO, profile for this scenario along side everything else. Reliable Energy has proposed a more
14 |Please explain how CO, emissions constraint is operationalized in Reliable Portfolio. 2P ) g yrning &Y prop . .
Mullett  |comprehensive greenhouse gas view of the world where we look at upstream emissions. We will
do a sensitivity on that based on the fuel burned and up the stack CO, emissions.
Caleb . .
15 |What does the ZELFR stand for? Zero Emission Load Following Resource
Loveman
Zero emitting load following resource - a placeholder for new technology in the future. Could be
small nuclear, etc.
16 There was a reference to carbon capture in the discussion. What is the assumption for where the captured Aaron Our primary assumption is that all of it can be sequestered. | can't speak to leakage. Information
carbon will go? It can't be sequestered. Schmoll |Clarification from Panel - - We assumed 86% was sequestered and 14% was not.
Emily, where did you derive your assumptions for CCS costs? And are you assuming 90% capture, 100%, or Anna .
17 ) live answered
something else? Sommer

The first part of my question wasn’t answered.

Anna - we'll follow up on this.
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. . Aaron . . :
18 |(this is Tabitha Balzer, not Aaron) schmoll Thanks - | think you can change the screen name if you hit the three dots.
. . Susan
19 |Thank you for recognizing GHG is the real menace. thanks
Schechter
Michael |It could be viewed that way, that there is a dividend that exactly offsets each ratepayers bill , you
RE: Slide 13 - Does that mean you are assuming a carbon tax and dividend type framework or Mullett (Live | could look at it more like an emissions allowance. There is a cost and that causes the generator to
Comment) |behave differently but those direct costs don't get passed on.
Michael The tax, no, but all the other impacts of changing the generating fleet are included. The impact
, ) . |would show up. Under these scenarios if we were dispatching carbon emitting resources whose
So does it show up in the PVRR or not Mullett (Live ) . 8
costs are now higher as a result of this the cost of energy coming out of the resources would be
Comment) |, . .
higher and that is what the customer would see.
. . . . Michael i
20 |What costs of CCUS are incorporated in the modeling and what part are externalized? Mullett All costs were incorporated.
. . ) . Susan There are pilot projects, capture is more advanced. Sequestration or storage is still under
21 |Is carbon capture a reliable technology? | understand that it relies on a basalt reservoir. .
Schechter |development, but there are pilots. More technology needs to develop.
. . Michael |Yes - the costs of adding is in, but the overall costs of running. (Scott commits to providing more
22 |Capture is one matter; sequestration is another . . )
Mullett |information between meetings)
Has there been an updated evaluation regarding the feasibility of carbon sequestration at Edwardsport since it Aaron ) ) ) i )
23 i , ) i , | am not sure it was, but we will check with engineering group on that.
was previously determined to be impossible? (Tabitha) Schmoll
. N . Michael
24 145Q is an externalization of sequestration costs. Thanks.
Mullett
. . . . Respectfully disagree with Edwardsport comment. Sequestration, storage or utilization such as in
They go hand in glove, or no? No permanent, stable sequestration then carbon capture is not a solution. Rate Susan P y B ) P g B .
25 , . enhanced oil recovery will be necessary for carbon capture to work. The sequestration does not
payers don’t need to pay for another Edwardsport experimental boondoggle. Schechter )
need to be on-site.
. L . . .. . Denise |Hi Denise - We are not saying that is the answer. Duke is looking into all technology options in the
Why continue to pollute, capture the pollution, insert it into the ground with unanticipated consequences like
26 . . . Abdul-  |future, CCS, small nuclear, advanced storage, hydrogen, etc. There needs to be technology
earth tremors etc.? This geotechnology is a false solution? , )
Rahman |advancements in the future to meet climate goals.
Thank you Kelley. From our perspective all of the above you mentioned are false solutions too.
"Not in my backyard" Who will bear the burden of these technologies such as the waste, danger.
Susan .
27 |Mother nature can not be greenwashed. Thanks for input
Schechter
. ) L . Susan We agree DG is part of the answer as well. But, small installations can't meet all our customers'
28 |Please welcome distributed generation partners to solve this existential challenge. . . . .
Schechter |needs reliably or cost effectively. So, we'll need a reliance on large scale renewables.
The utility industry has lobbied to minimize the penetration of small distributed production. Look
at the contribution to rooftop solar in Australia. They are experimenting with hydrogen production
to store excess production on summer sunny days.
L . Lo . . Susan i
29 |Government regulation is not the issue. Mother nature regulation is not in question. schechter not sure of the context on this comment. thanks.
Anna
30 |l have a question about that. live answered
Sommer
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Will these detailed Q&As be reflected in the Meeting notes for later reference and sharing with those not in Michael ,
31 yes they will.
attendance today? Mullett
Last bullet. Why would increased emissions costs from carbon tax negatively impact customers if they receive a
. y . & yimp . . y . . That bullet meant if we had included both the indirect and direct cost of carbon in the costs, then
32 |dividend from the tax revenues to pay for the increased costs? That statement seems inconsistent with your Jim Grimes |, ) ) . e
it would negatively impact customers. We are assuming only the indirect costs are passed on.
statement that Duke would not pass those costs onto the customer.
T o . Anna .
33 |I'd like to share some thoughts about these criteria. | also have some questions about them. Sommer live answered
As you look at impact on rates over the next 5 yrs., can you also look at CO, emissions of over the next 5 yrs. .
34 y P . . .y . y 2 Y Leslie Webb |Yes. We should have that data by year.
as well? As Scott said short term carbon emissions is key.
Lo . . There is a carbon tax, so we make different decisions about retirements / resources, etc. to move
35 |Example of an indirect cost? Jim Grimes o ) ) )
away from carbon emitting resources. Those costs are included in the PVRR analysis.
36 || would definitely include the health effects of fossil fuel combustion Ray Wilson |thank you
What is Duke doing to stay competitive in their grid with solar? Central grid, Mammoth proposed 2BW solar o ) )
. ) ) ) . ) Derek Derek, we are continuing to assess the potential for adding solar to our system as part of our IRP
37 |farm facility looks to be the next largest in the nation. Is Duke going to stay competitive with that amount of ) . .
. ) Reuter planning. More to come on any future rate impact once resource decisions are made.
cheap solar? If not, what do you suspect the rate increase and profit loss to be?
So you represented the carbon cost as a dispatch adder which means that it increases the marginal cost of the Anna
unit. Did you apply that consistently in the modelling that comes before the optimization where you derive the Sommer Yes
market price forecast, so that your essentially dispatching against the wholesale market price that has the CO, (Live
cost embedded in it? Comment)
Scott - PST is the Portfolio Screening Tool which we demoed and made available for stakeholders.
The thought here is to take the portfolios that the stakeholders have provided and in a snapshot
) ) ) L . ) ) ) year of 2030 or 2040 and change the resource mix to that and see how that portfolio performs in
re: Slide 14 - Regarding the metric of justice for communities where plants are closing. Yes that is something , ,
. s , ., ] extreme weather on summer winter and shoulders. We are using the polar vortex of 2019 as a
that is in the bucket of accountabilities that belong with Duke, so | think it’s a good thing that you are
e . . . . . model for that extreme weather.
considering it. The suggestion | would make is that the manner in which you portfolio of resources effects the , L
e . ) . . . . | think the PST does cover a number of your concern areas. The reason we have gone back in time
people and communities in which they are located is not unique to just the power plants that are being retired, Anna . . . . .
. . L . i is to capture historical load radians and windspeed.
its a variable or implication of all of the resources that you have in your portfolio currently, as well as those that | Sommer - . ) . . .
) . ) ) . . ) Regarding your point about forced outages, that is something that changes with extreme
you might develop in the future. The way to be fair about that is to be to think about jobs that would result (Live . o, o
. ) . temperatures. However, part of normal practices, additional weatherization efforts have been
from the portfolio as a whole. There would be reductions and additions. We need to be complete and not Comment)

cherry pick one community over another.
We also made recommendations earlier in our comments, that we should look at community impacts like
pollution. Please refer to our earlier comments.

taken to mitigate that impact. Unfortunately we do not have a perfect representation of that
relationship in the Portfolio Screening Tool.

It would be an interesting analysis to look at changes in overall energy efficiency, and this would
be an improvement in the next IRP to capture resource performance under weather normalized
conditions versus resource performance of all kinds - traditional generators as well as energy
efficient under these extreme conditions.
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(continued)

3. My third point - you have dispatchable resources as a percentage of load. Virtually all resources on the

supply side are dispatchable or can be as a product of contracting. There is a concern on our part you about

whether the way you are modeling dispatchable resources - the criteria are too limiting because it does not

represent the full universe of the capabilities of these resources.

The questions that | have relate to the resilience and the stability criteria. Scott can you please talk about PST (continued)

and the application of modelling in extreme weather? ) ) . . .

) ) ) . Anna In term of exactly what we are trying to measure in terms of executability - we will be looking at
We too are concerned about the impact of weather, but our concern is about that tool (PST) is that it does not . . . ) . i
i ] o Sommer - |how steep the build out of a particular resource is. For example if we have a scenario that build 2 J-
capture all the factors that occur during that winter week. | don't think it captures, for example, the fact that ) . ) . . i
, , i (Live Class Combined Cycles simultaneously. That would be a potential issue in terms of execution. Its a

load seems to increase during extreme weather. It also does not capture the possibility of forced outages. And . . s . .

. . . ) . . Comment) |question of how measured is the transition. Too much activity at once and supply chain are

it does not capture the increases during extreme winter weather the performance of energy efficiency increases , , . ,

) . ) . . . constraints. | understand that you would like to have a clearer sense of how executability will be
too. It offers just a partial look at all the ingredients that go into that pie.
. i , ) i . transparently measured.

So given that the tool is not perfect and we can't really address the issues, we are interested in how the data

will be adjusted in this IRP to account.

Regarding executability - what does this mean and what are the thresholds?

We have provided feedback that the PST was a great innovation but not really ready to be used at that time.

My question is are we using the same PST that we commented on before or is this an improved version? It is the same one, we just need to make sure we are not applying the PST too broadly. It is just
information that enters the decision making process.

Regarding the environmental side of this, the best way to deal with CO, emissions is to avoid them in the first Essentially we are going to be looking to see if we are on track. Are there sufficient renewables and

place. We need to look at the full cost picture, not just part. are we still able to maintain a reliable system.

As far as Duke meetings its long term carbon goals, what are you doing in terms of 2040 and 2050 modelling In modelling space, we are seeing economies of scale. Next year when we issue the RFP the

space? smaller distributed resources will be included in our analysis.

. . ) . o Mike o . .

My last question - it needs to be understood that rolling brownouts are a potential reality with respect to Mullett (Live IRP acceleration is a policy question | cannot answer.

climate change - We have seen that with extreme weather events, fires, - your customers are thinking about Comment)

resiliency. | am not seeing in this modelling that Duke is paying attention to this. Decentralized storage is The impacts of 2222 will be different - | am not saying this is the last RFP, it is likely to be an

critical, decentralized generation is critical. | am concerned that Duke is seeing this. In modelling space we ongoing cycle of RFP's - Its a long term process which responds to the evolving market.

need to attend to this.
(Kelly) there are a couple of ways we can consider making changes along the way. One is the CPCN

Would the company consider an acceleration or amendment to the IRP if the results of the RFP is known. process, after you do make a decision, where the RFP results in an updated analysis. The other is
that if there are material changes that occur at other levels, for example federal, we would not rule

To what extent are we seeing the impact of 22227 out making changes. However, the IRP three year time period is not all that long, since we start
planning for it a year earlier.

38 |In the Environmental Sustainability category, should effects on water be included? Ray Wilson |thank you Ray. That is a good suggestion. We certainly will consider that.
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Solar's day peak with smart grid and power cell system to manage all power sources, allows peak usage hours
to be hedged. Also allowing fiber/broadband to be extended cross the grid.
39 B B / B Derek We have a grid plan that focuses on reliability, resiliency and enabling the grid to accept more two
, i . . ) Reuter |way flow of power from DG, etc. We can provide more on that separate from this process.
What are Duke's plans regarding deployment of smart grid infrastructure to eliminate energy waste, direct
energy management and allow for internet connectivity across the state?
Thank you Kelly for the response, will your infrastructure include for storage? What energy loss
measures are built in?
I'll have to follow up with you later on the energy loss questions. The IRP does look to including
storage as an option, stand alone or paired with solar. We have a couple small storage projects in
place today.
TY, please do.
In terms of a community metric, the overriding issue for communities is climate change weather disasters. Duke
is the largest single source of carbon emissions in Indiana.
40 Based on data from NOAA, the economic impact of billion-dollar disasters have doubled in Indiana over the last Leslie Webb Thanks for the input, carbon emissions are included in the environmental sustainability criteria, as
20 years. Costs were $10-20 Billion during 2001-2020. In the U.S., billion-dollar disasters costs have more than well.
tripled, going from $442.2 Billion (1981-2000) to $1,469.1 Billion (2001-2020).
So an important community metric is to keep extreme weather from getting worse....which brings us back to
reduce carbon emissions.
L L e Susan
41 |If Duke were to promote distributed production it would make a huge positive impact . schechter thanks for the comment
Susan We include the costs to comply with federal and state regulations related to coal ash ponds in the
42 |Is the cost of groundwater pollution from unlined ash ponds included in the cost modelling? o ; ) Py o B P
Schechter |modeling, including ongoing groundwater monitoring.
So you externalize that cost.
43 |GHG reduction is important to everyone Susan Yes, we agree it is important to everyone
P yone. Schechter ’ 8 P yone.
Denise
44 |Equitable GHG reduction is important to our communities Abdul-  |Agree. Thanks.
Rahman
Mike EMCC agrees, but is concerned with DEI behavior as well as its rhetoric and its response to date to
Mullett  |[Community Solar is one of those situations where "actions speak louder than words"!
45 The government must force the monopoly utility to reduce harm to the planet. We’re back to Duke back Susan I'm not sure of the context of your last comment. We are certainly not back pedaling. We have
pedaling on GHG reduction? Schechter |carbon reduction goals we are working toward.
live answered What is missing is that the optimization has a window because the model is going
Regarding the PVRR numbers, it looks like Portfolio 2 has a lower PVRR than Portfolio 1 in the Reference W/O Dou through a search algorithm to come up with a portfolio that minimizes cost. Part of that algorithm
46 |CO, Regulation. This seems counterintuitive since Portfolio 1 is optimized for this scenario. It seems like the Gothagm has a window that if it gets within .2% of the theoretical optimal it calls that optimization
optimized portfolio should have the lowest cost. What am | missing? complete.
Chris - the tolerance we have been using is .5%
47 | don’t think | follow, why would consistent carbon reductions across the scenarios be important? Did | mishear Anna live answered Yes! We are looking for consistently low PVRR's - to create stability and consistency -
and you meant PVRR? Sommer |we try to apply this across the scenarios. Same as with CO,.
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live answered Let say that in 2030 a portfolio buys one megawatt hour of energy- and we will stay
. i ) i ) ) i with the high gas scenario. We would take a look at our MISO level modelling for 2030 which will
How do you know what the carbon emissions are associated with power purchases if you are just buying from Emily , ) )
48 . have certain breakdown of coals, gas, renewables, etc. There will be a weighted average, for that
the market? Medine . .
scenario in that year, for a megawatt hour of market purchase has 1100 ponds of CO, associated
with it and that would go into the calculation for CO,.
It's a function of how much is built in first vs the second decade. In the second decade they cost
Why does the PVRR jump so significantly from 2030 to 2040? That is almost a doubling of cost for some of Anna . . . , ) . y
49 . differently and they are discounted more heavily. It’s a function of the build out for each of the
these portfolios. Sommer .
portfolios.
Susan live answered In general it, is. The time at which DEI would achieve parity with the market will be
50 |The market is lower carbon than Duke Indiana, a priori. Yes? ) : & g parity
Schechter |different with each portfolio.
c1 CO, reductions are a "MUST"; Lower PVRR is a WANT (especially when it excludes externalities; maybe not Michael |Thanks, for the input Mike. We understand. We need to balance reliability, affordability and
even a WANT when the excluded externalities affect the societal costs of CO, reductions). Mullett  |sustainability. So, in essence finding that right balance is the must, for us.
Michael
If climate emergency is not taken seriously the balance is off.
Mullett
If Duke delays, it will be too late. As the largest carbon emitter in Indiana, Duke has a proportionate )
52 . ‘y B prop Leslie Webb |Thanks. We don't have plans to delay
responsibility.
Leslie Webb |Kelly, Duke already has delayed by refusing to issue RFPs early in this IRP process.
Talking about costs, the costs that are externalized are significant since Duke is a major greenhouse gas emitter. Susan Yes, the conversation is not about if, its about when. Each of these portfolios has a different
You are not talking about these external costs when you compare these scenarios. There is a lot less Schechter degree of when. When it comes to externalized costs, that is true, they were not captured in our
externalized cost in the Biden. It comes back down to is Duke a climate change denier or not. This is an urgent Hand Raised carbon assumptions. We have talked about including a social cost of carbon. We could, as a post
time processing issue look at the practicalities.
live answered Not exactly - there are times where the portfolio does interact with the market. For
this exercise we have turned off the market and asked the model to come up with the lowest cost
Shouldn't the Biden 100 be a portfolio with inputs that result in 100% Carbon reduction by 2035 no matter . . . ‘p
53 , o . Alex Jorck |resources that still serve customers and get to zero emissions or 10% emissions by 2035. We then
what scenario world it's modeled in? . . . .
put that portfolio into the market. The carbon emissions are all coming from reaching out to the
market. There we will be responding to the market if we emit.
live answered Yes that is certainly part of the output of the model. | does not vary as much as
Anna purchases. Portfolio 2 would be an example of a portfolio with more sales. Those sales do credit
54 |How do these portfolios compare in terms of sales? Sommer the PVRR. We include the sales information in the IRP itself. | we have a carbon emitting resource
that was being resourced into the market, that carbon would show up in that scenario. It would
not hide from the fact that because it is earning money, it is hiding its carbon emission.
) Anna . - e .
55 |1t would be really helpful to present these portfolio PVRRs net of sales revenue as well. Sommer live answered This is not a difficult calculation to do.
Michael live answered DDRE can live in two worlds. All of these portfolios are built on the same load
56 |Any DDRE "portfolio" would necessarily increase "sales" given the nature of the DDRE "scenario." Mullett forecast for comparison purposes. We have talked about doing the same thing for DDRE. Having
said that, the more complete picture is a bigger load which calls for a bigger portfolio.
. Anna .
57 |Sorry, not net, but taking out the revenue from sales. live answered
Sommer
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live answered Each of these scenarios we model MISO, based on those assumptions, those
Can you confirm that the MISO market prices used here are produced using the modeling files provided to o , . i P
58 Devi Glick |resources dispatch and come up with different power prices
stakeholders? Or have there been subsequent updates. , . .
(Chris) We have upload the latest files and updated the latest capital costs.
Devi Glick |thank you
Anna
59 | That’s right Stewart. thanks
Sommer
live answered Because we don't have a perfect sense of what the different MISO futures are, we
Michael |have come up with our own scenarios that are getting close. The MISO scenarios got a little more
60 |How does MISO Future Three enter into the Company's MISO modeling, if at all? . p. B & i B i )
Mullett |prescriptive with regard to resources as opposed to external factors. They are just different views
of the future with a slightly different perspective.
Michael
61 |l have a Noon call set on the premise of a lunch break. Mullett Thanks Mike
For the next scheduled stakeholder meeting No. 7, can that be rescheduled to another date? The Duke rate Aaron ) ,
62 . live answered We will schedule for the afternoon
case oral argument is scheduled for Nov. 16. Schmoll
Aaron
Thank you--that should accommodate our schedules.
Schmoll
(live answered) It will depend. Some of these sensitivities are more portfolio specific For example
High Low and Low Load my thought would be to do the reference - with and without carbon and
see what the impacts on the resource plans are . Weather stressed? That is more of a portfolio
Anna analysis. RFI Data almost creates a new scenario that we'll then test the portfolios in terms of
63 |To which scenarios are these sensitivities being applied? what the impact of that will be. Where we will go there is we did the RFI, earlier this year, we got
Sommer . . . .
results back, we will modify the assumptions in the MISO level model based on the RFI data, come
up with a new plan and power prices for MISO, and then come up with a new optimal portfolio
with and without carbon . We will see, did that drive a little bit of change? Or, did it drive no
change? Or a lot of change.
We talked about this issue earlier in the entire Stakeholder process, but please update what the Company live answered We have traditionally used a 30 year window. We occasionally use a shorter
64 decided re weather normalization procedure used in the modeling. Michael |window but we have found that when we go to a shorter window, an extreme weather year can
(Mike goes live to clarify question) Does 30 years sill makes sense? What is being baked into the assumptions. Mullett |throw your load forecast off. | believe we have gone to a 30 year window which is the industry
Do we understand that extreme events needs to be captured? norm. To your latter point, that is where that climate change load forecast
Leslie There has been a significant step change in warming in the last 20 YEARS.
https://www.ncdc.noaa.gov/cag/global/time-series/northAmerica/land/60/8/1981-2020
With net metering being removed and phased out, the ROl and investment models for homeowners, farmers, Derek . . L
65 , , . o , , , o Thanks. We have included assumptions around net metering in our load forecast.
residential to industrial investments are nulled. Forcing higher reliance on gas and coal, not lifting the burden. Reuter
66 Could you provide us with a matrix of how these will be applied and indicate whether you are reoptimizing Anna (live answered) Yes that is certainly something we can do when we present these results. That will
portfolios or not? Sommer |be very helpful to track the results.
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So, indication to the regulatory commission, energy & commerce commission of state legislature, and governor ) ) ) ) , )
) . ) L ] Derek We have pending cases and discussions related to net metering, so really can't comment further in
67 |could use an update on change in position and how the weight of Duke's influence is used to support an .
) ) . , ) Reuter |this forum on that.
increase in net metering would be appreciated proposals and planning.
Derek Sensitivity to market, end-users, investments small and large, could use a favorable position
towards net metering. We all hope Duke's pending cases and discussions resolve towards a just
Reuter
and reasonable end. Thank you.
As far the RFI | don't think we got any combined cycle bids, there might have been one combustion
turbine bid. | think there were just a handful of solar combined with storage bids. By far and
Did you receive sufficient responses in the RFl to be able to assess solar + storage vs CCGT? If so, what did you John Jones away, the greatest number were just solar.
assume for storage duration (as related to the PV size)? In terms of modelling space, the utility scale solar storage configuration is 75 megawatts of solar
and 20 megawatts of storage. In the RFP we are not going to be limiting that to any prescribed
sizes. This will be 4 hour storage.
Derek . . . .
68 Reuter | assume details and data Duke shares are received in follow-up calls or email?
Duke Derek - we are sharing data with those that have NDA and submit data requests to us.
Derek
I'll review the NDA, best | can offer at this stage.
Reuter
I’m asking this question again because it wasn’t answered: Could you provide us with a matrix of how these will Anna
69 . B q . B o . youp | plan to ask Scott to answer this live as soon as he and Mike are finished. Sorry about the delay.
be applied and indicate whether you are reoptimizing portfolios or not? Sommer
My suggestion about the matrix would help facilitate feedback on how those are applied BEFORE the runs are Anna
70 |finalized. Is the suggestion that they will be provided when the runs are finalized an indication that there is no Sommer live answered
opportunity to weigh in on this question?
Leslie Webb There has been a significant step change in warming in the last 20 YEARS.
https://www.ncdc.noaa.gov/cag/global/time-series/northAmerica/land/60/8/1981-2020
. . ) Michael . . . .
71 |So, do the Comments offered on the Q&A also show up in the Notes for the virtual meeting? Mullett Yes they do. All of the Q&A is captured and included in the notes for each meeting.
Duke It is one of the reasons that we moved to this platform is so that we can capture the questions and
the answers more accurately.
Michael
72 |Thanks for that clarification.
Mullett
live answered That would be a different way. With higher power prices that presupposes a
number of different changes that involve "how did you get to those higher prices?" Which effects
i o i . . things yet again. This is more of a narrow analysis of how reliant a scenario is on the market for
IF the point of the No Market sensitivity to test reliance on the market wouldn’t it make more sense to just test ) - . o ) , ,
. . ) . . interchange between utilities. Within context | think it is a fair comparison to see how a portfolio
a higher level of market prices? Because the current underlying premise of that sensitivity is that Duke Anna . . . . .
73 . . . . . I performs. As we have seen on the MISO slides, if MISO in general is getting shorter and shorter
becomes an island not just from a market perspective but electrically because interchange between utilities Sommer

happens whether scheduled or not.

and more reliant upon the impact of power not every zone or utility can get into the situation
where they are relying on the market to supplement their portfolios. MISO will have to change
rules to make sure that doesn't happen. This sensitivity is just meant to test for self sufficiency as
well as PVR Reliance.
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Anna Indeed, MISO has made precisely this point re DERs -- there will be there whether we know about
Sommer them or model them or not. So, we need to work to improve their visibility, both for planning AND
operational purposes.
One of the reasons for not relying on the market is not really a meaningful one is like saying
"everyone is going to grow their own food because | care about the reliability of my food supply.
Anna That is not realistic for electrical utilities. They cannot operate as an island, particularly when they
Sommer |are not an island. The transmission system transmits electricity based on the laws of physics not
(Live) according to market prices. Different patterns of consumption across all different kinds of service
territories support MISO wholesale and retail markets from a diversity standpoint. It does not
seem realistic to assume that there is no value in that in the future.
| think the analogy of growing your own food is a little bit different. There is not a regulatory
requirement that there that | have food on my table. There is a regulatory mandate to, in this
case, make sure to serve customer load. The difference that | see here though, is that what Scott is
Stewart |proposing is not that the use of the market is a good or a bad thing. It is just something and pay
attention to about different portfolios. It enters the conversation to ask "which do we prefer a
portfolio that is more or less self sufficient?" If the market has really attractive prices we could be
selling into the market.
| would fundamentally disagree with that. | am not sure how you would derive from that sensitivity
Anna that there isn't a version being passed What this sensitivity is going to show is that to the degree
Sommer that a portfolio cant dispatch upward in order to serve load its bad. This comes from the premise
that any reliance on the market is bad. If the conversation is that there is an overreliance on
market interchange, then why not limit that?
Scott Is there a threshold you are proposing?
Anna We would have to look at your interchange numbers right now?
Earlier, | mentioned that as Indiana’s largest single source of carbon emission, Duke has a very important role in
contributing to the impact of billion-dollar disasters on our communities.
These are the links to NOAA data that | referred to:
For the‘country ) https://www.ncdc.noaa.gc.)v./blII|o.ns/t|me'-ser|es/US . Thanks for the comment and the link. The analysis takes into account the cost of carbon and the
For Indiana - https://www.ncdc.noaa.gov/billions/time-series/IN Leslie Webb - . . L
decision criteria includes a focus on environmental sustainability.
Reducing carbon emissions now will slow this very disturbing trend and lessen the overall damage to
communities and costs to taxpayers. How are these economic impacts being factored into your selection of a
preferred portfolio?
. Thanks, Kelley. Does Duke's analysis take into account the contribution of carbon emissions to
75 Leslie Webb - . . . o
these billion-dollar disasters? It is already affecting our communities.
Reliable Energy strongly disagrees with Anna’s comments. We have had very good interaction, input, and
76 |feedback with Duke’s modeling team in putting together our recommended portfolio. We would like to thank Jeffery Earl |Thanks, Jeff. We appreciate the engagement.

Duke for its cooperation
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# |Question Asker Name |Response(s)
Duke Jeff, I’'m glad that you’ve had good luck with getting your feedback included. We’d love to be
afforded the same consideration.
77 Jeff, I'd love to talk to you about that more. We haven't had an opportunity to change the underlying Jennifer |So | think we're talking about different things. Anna is talking about our experience in past IRPs re:
assumptions. My understanding is your team is working on a specific scenario Washburn |stakeholder scenarios
Jennifer, | would only add that we have proposed modeling options for the input assumption
issues you have raised and we will pursue those. We have also made changes to inputs and reran
Duke the MISO runs and the DEI runs to update for input changes like renewable pricing and solar
contribution, etc. The complexity of the process has certainly been challenging and we can only
continue to improve each time.
Jennifer Thanks Kelley, we’re looking for an opportunity to weigh in on DEI”s modeling too
Washburn ’
Three weeks ago the Hoosier Environmental Council submitted a brief which estimated the role that coal ash
plays on the costs to produce electricity. Both the readily quantifiable costs but also costs to natural resources.
A choice to continue using coal is a choice to continue dealing with coal ash. Coal ash is just one more Indra
problematic waste product, like GHG, which results from burning coal. It contains heavy metals, it contaminates | Frank(Hand
water and soil and the metals do not biodegrade. Current regulations require monitoring disposal sites for only Raised)
30 years but the ash will last much longer than that. Looking just at DEI coal based generation, for every 10.8
megawatts DEIl produced a ton of coal ash in 2019. | encourage you to rapidly
| have a process suggestion. Our experience with Duke is inadequate time to review and collaborate around Anna
these portfolios. One way to solve this is to establish a very clear schedule for both Duke and Stakeholder - clear Sommers(H | understand. This has been a frustrating process. We would really like to address this on the next
dates for all elements. Without that schedule the process breaks down. If the schedule needs to shift, then the ) time around.
whole schedule needs to shift. This is why we did not participate. It would be a huge improvement and Raised)
My one concluding comment... | do see Duke making progress. The IPR modelling team has shown a lot of
responsiveness. As Susan indicated, though, it is not enough. The urgency is imposed by Mother Nature. The Mike Mullet
other things we are seeing is resistance to change to regulatory models. We see resistance on the companies . . . . .
. . ] ) ) . (Hand | look forward to looking for ways to improve the process - by looking more comprehensive view.
part to considering changes in modelling space, which we see as imprudent. We see Duke not seeing the Raised)
changing role of stakeholders and customer as a blind spot in the Duke IRP planning process, particularly as the
largest electric utility in the state. We would like to see that aspect improved going forward.
Stan | was confused by what you meant Mike about Dukes refusal to recognize or move for change from

a regulatory standpoint. Could you elaborate on this please?
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# |Question Asker Name |Response(s)
Sure - from what | am seeing on Duke's part is resistance rather than accommodation and
adjustment in a collaborative process sense. | am seeing this with DER's, with community solar,
distribution system operator, the extend to which the Service Areas Assignments Act is interpreted
not just as it was, a peace treaty between the I0U's and the REMC's but instead as a state
Mike Mullet franchised monopoly, which is unconstitutional. These are the things that bother me, and
particularly the extent to which that resistance with a vengeful twist. Actions speak louder than
words and behavior reveals motive and intentions more than words. WE have seen movement on
the climate change front but it needs to be more dramatic because the imperative is there. AS far
as this other issues, we are just not seeing that monopoly mentality change. We are not seeing
that monopoly behavior change.
I'm fine with scheduling a new date than Nov 16th because of time conflicts, but I'm not ok with pushing back Derek
78 |carbon neutrality requirement by decades and missing our window to meet the demands of air quality and Reuter Thanks for your input. We will keep the Nov. 16 afternoon meeting date.
climate balance.
Thanks, Kelley. We just want to work with you. Anything Duke can do to make sure we feel comfortable before Jennifer
79 |Duke finalizes modeling (like we've been able to achieve with other utilities) would be appreciated so we can Washburn Unanswered

keep with the intent of the IRP stakeholder process rule.
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What are the Goals of the IRP Process

INTEGRATED RESOURCE PLAN (IRP):

DEI’s plan to provide safe, reliable and sustainable energy solutions for our Customers in Indiana.

* |RPs are submitted every three years

* Plan is created with stakeholder input

e 20-year look at how DEI can cost-effectively serve our customers

* Modeling and analysis culminate in a utility preferred resource portfolio

What is a preferred resource portfolio?

“‘Preferred resource portfolio’ means the utility's selected long term supply-
side and demand-side resource mix that safely, reliably, efficiently, and cost-
effectively meets the electric system demand, taking cost, risk, and uncertainty
into consideration.”

IURC RM #15-06, LSA Document #18-127
Link (PDF): https://www.in.gov/iurc/files/RM ord 20181024141710007.pdf
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https://www.in.gov/iurc/files/RM_ord_20181024141710007.pdf

1:00 Welcome & Protocols

1:10 IRP Regulatory Requirements, Stakeholder Timeline & Comments
1:20 Stakeholder Portfolios

1:50 PVRR, CO, & Market Purchase Data

2:20 Sensitivities

2:50 Anna Sommer on behalf of CAC

3:05 Analytical Framework & Scorecard/Criteria

3:50 Timeline to Submission

3:55 Wrap Up & Portfolio Survey
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Roadmap for Stakeholder Process

Workshop 1 Workshop 2 Workshop 3 Workshop 4 Workshop Workshop 6 Workshop 7
Nov. 20,2020 | Jan. 21,2021 | April 21,2021 | June 21, 2021 5a (Aug 4) & Oct 27, 2021 Nov 16, 2021
5b (Sept 10)
v’ Goals of IRP v' Recap v" Recap >  Follow-ups: >  Follow-ups >  Follow-ups >  Follow-ups
v Review of 2018 IRP v Follow-ups: v" Follow-ups: * Climate change » EE Bundling/ DR » Modeling results » Scorecard
v Contemplated * Climate change * Climate change load forecast deep dive on sensitivities » Preferred portfolio
changes for 2021 load forecast load forecast * Portfolio tool » Retirement » Hybrid and and short-term
v’ Load Forecasting, v' Scenario intro * Request for > Deep dive on analysis Stakeholder action plan
including: v AMl data Information scenario » Scorecard portfolios
* Energy efficiency v' Customer v" EE and demand assumptions » Optimized modeling results
(EE) Programs response (DR) » Connecting portfolio results
* Electric vehicles v" DERs modeling scenarios to for each scenario
(EVs) v' Scenario update portfolios » Hybrid and
* Distributed Energy v' Portfolio creation Stakeholder

Renewables
(DERs)

tool

portfolios initial

Stakeholder
scenarios due
by Aug 20

iscussions

Stakeholder
portfolios due
by Sept 20

Evening Q&A Sessions for Customers

July 26, 2021

January 20, 2021

Ongoing technical meetings and data provision
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Stakeholder & Stakeholder Inspired Portfolios
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Environmentally Focused Portfolio

Enviro Focused Portfolio 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005

Edwardsport IGCC 618 618

Edwardsport CC 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586

Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270

Gibson 3 635 635 635 635 635 635 635 635

Gibson 4 627 627 627 627 627 627 627 627

Gibson 5 313 313 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR

cC1

CC2&3

Capacity PPAs 50 250 500

CcT

EE 53 85 119 151 178 207 249 269 293 315 335 346 356 364 381 375 366 359 356 353

DR 497 507 512 715 721 721 721 721 721 937 937 937 937 937 937 937 937 937 937 937

Solar 47 47 247 447 447 447 447 747 1,147 | 1,547 | 1,797 | 1,997 | 2,197 | 2,397 | 2,597 | 2,797 | 2975 | 3,175 | 3,375 | 3,575
Solar & Storage 75 75 75 75 150 150 525 525 525 525 525 525 525 525 525 525 525

Wind (incl Benton) 100 100 100 100 100 100 300 400 600 800 1,000 | 1,200 | 1,400 | 1,600 | 1,800 | 1,950 | 2,100 | 2,200 | 2,300 | 2,400
Storage 100 600 1,100 | 1,600 | 2,100 | 2,100 | 2,100 | 2,00 | 2,150 | 2,600 | 2,650 | 2,650 | 2,650 | 2,850 | 2,900

Note- Table shows ICAP MW for each resource by year
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Reliable Energy Portfolio

Carbon Capture and Sequestration added

Reliable Energy Portfolio 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 1,005 1,005 1,005 1,005 1,005

Edwardsport IGCC 618 618 618 618 618 4297 | 429 429 429 429 429 429 429 429 429 429 429 429 429 429
Edwardsport CC

Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 1,270 635 635 635 635 635 635
Gibson 3 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635 635

Gibson 4 627 627 627 627 627 627 627 627 627

Gibson 5 313 313 313 313 313 313 313 313 313

Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310

ZELFR 878 878 878 1,317 1,317 1,317
CcC1

CC2&3 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221 1,221
Capacity PPAs 50 50 50

CT 232 232
EE 53 85 119 154 184 216 260 279 303 324 342 353 363 370 386 378 368 360 357 353
DR 497 507 512 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
Solar 47 397 797 1,197 1,597 | 1,997 | 2,397 | 2,797 | 3,197 | 3,597 | 3,997 | 4,397 | 4,797 | 5,197 | 5597 | 5997 | 6375 | 6,775 | 6875 | 6,875
Solar & Storage

Wind (incl Benton) 100 100 100 300 500 700 900 1,000 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200 | 2,400 | 2,600 | 2,800 | 3,000 | 3,000 | 3,000

Storage

Note- Table shows ICAP MW for each resource by year
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PVRR Through 2030 (in B$)

SCENARIOS
PVRR Through 2030 Reference w/o | Reterence w/ €O,
i High Gas Prices Low Gas Prices
CO, Regulation Regulation

- 1 [Ref w/o CO, Reg S8.8 S9.2 S9.5 S8.2

Q

E 2 |Ref w/ CO, Reg $8.6 $8.9 $9.6 $8.1

."3_ 3 |High Gas Prices $9.0 S9.5 S9.5 S8.3

O | 4 |Low Gas Prices $8.4 $8.7 $9.5 $7.9
" 5 |Balanced Hybrid $9.6 $9.8 $10.1 $9.4
g -g 6 |Renewables/CC Hybrid $10.0 S10.1 $10.5 $9.7

o]
g :|>:' 7 |Renewables/CC/CT Hybrid $9.6 $9.9 S10.1 S9.3
no: 8 |Renewables/CT Hybrid S10.1 $10.4 $10.6 $9.9
Q. .

o 9 |Biden 100 $9.5 S9.7 S10.1 S9.1

Q

o | 10 |Biden 90 S9.4 S9.6 $10.0 S9.0

(@)

-S 11 |Enviro Focused $9.6 $10.3 $10.4 $9.1

X

£ | 12 |Reliable Energy $11.5 $11.7 $11.7 S11.1

(77

13 |DDRE
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PVRR Through 2040 (in B$)

) 'SCENARIOS
PVRR Through 2040 Reference w/o | Reference w/ t0;
) . High Gas Prices Low Gas Prices
CO, Regulation Regulation

Lo 1 |Ref w/o CO, Reg S15.3 S17.7 S17.3 S14.1

Q

E 2 |Ref w/ CO, Reg $15.6 $16.1 $18.3 S14.4

‘3_ 3 |High Gas Prices $15.8 $18.8 $16.8 S14.6

O | 4 |Low Gas Prices $15.1 $15.8 $18.7 $13.7
" 5 |Balanced Hybrid S17.1 S18.1 S18.4 S16.6
g 'E 6 |Renewables/CC Hybrid $18.5 $18.7 $19.9 S17.9

o]
..CI_..’ Z | 7 |Renewables/CC/CT Hybrid $17.4 $18.6 $19.3 $16.7
o 8 |Renewables/CT Hybrid $18.7 $19.8 $20.4 $18.1
(= .

o 9 |Biden 100 $20.9 S21.1 S21.7 S20.4

Q

© | 10 Biden 90 $19.8 $20.0 $20.9 $19.2

(@)

ﬁ 11 |Enviro Focused S18.4 S20.6 S21.0 S17.2

X

8|12 Reliable Energy S21.6 S21.8 S21.6 S21.4

(V)

13 (DDRE
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CO; Reduction Through 2030 (vs 2005 baseline)

SCENARIOS
CO2 Reduction Through 2030 | Referencew/o |Referencew/CO; | | |
_ _ High Gas Prices Low Gas Prices
CO, Regulation Regulation
o) 1 |Ref w/o CO, Reg -32% -66% -32% -36%
v
E 2 |Ref w/ CO, Reg -68% -68% -57% -58%
-g_ 3 |High Gas Prices -16% -66% -14% -29%
O | 4 |Low Gas Prices 1% 62% 61% -59%
N 5 |Balanced Hybrid -29% -48% -29% -31%
O | 2| 6 |Renewables/cc Hybrid 41% -53% -42% 41%
o)
Q1> Renewables/CC/CT Hybrid -43% -53% -55% -44%
il = =
g 8 |Renewables/CT Hybrid -44% -55% -44% -45%
o
o 9 |Biden 100 -47% -73% -47% -50%
Q
T | 10 |Biden 90 -48% -70% -49% -51%
o)
-q‘:) 11 |Enviro Focused -66% -73% -64% -67%
X
8 | 12 |Reliable Energy -32% -63% -32% -36%
(V)
13 (DDRE
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CO; Reduction Through 2040 (vs 2005 baseline)

COZ Reduction Through 2040 Reference w/o Reference W/Sgglz\lARl:S - .
€O, Regulation Regulation igh Gas Prices Low Gas Prices
e 1 |Ref w/o CO, Reg -32% -76% -33% -47%
-é) 2 |Ref w/ CO, Reg -77% -77% -73% -61%
-g_ 3 |High Gas Prices -19% -83% -18% -51%
© 4 |Low Gas Prices -2% -66% -61% -61%
N 5 |[Balanced Hybrid -31% -58% -32% -39%
g -g 6 |Renewables/CC Hybrid -77% -81% -78% -77%
g -:% 7 |Renewables/CC/CT Hybrid -76% -83% -79% -76%
g 8 |Renewables/CT Hybrid -80% -86% -82% -81%
& c |9 Biden 100 -95% -98% -96% -96%
§ 10 |Biden 90 -89% -92% -89% -89%
% 11 |Enviro Focused -75% -87% -77% -76%
§ 12 [Reliable Energy -60% -73% -60% -64%
13 [DDRE
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Avg Mkt Purchases Through 2030 (% of energy)

SCENARIOS
Market Purchase Percentage | - 76— TReference W/ CO;
Through 2030 €0, Regulation Regulation High Gas Prices Low Gas Prices

o] 1 |Ref w/o CO, Reg 16% 37% 10% 29%

()

N | 2 |Refw/CO,Reg 15% 26% 11% 25%

S

"3_ 3 |High Gas Prices 18% 48% 10% 38%

o 4 |Low Gas Prices 15% 25% 10% 15%
N 5 |Balanced Hybrid 7% 15% 5% 11%
g T;’ 6 |Renewables/CC Hybrid 7% 11% 5% 9%

Q0
g :|>:' 7 |Renewables/CC/CT Hybrid 13% 22% 10% 19%
o 8 |Renewables/CT Hybrid 11% 20% 9% 14%
o

C 9 |Biden 100 11% 16% 7% 20%

)

T | 10 (Biden 90 11% 17% 8% 21%

o)

-g 11 |Enviro Focused 25% 43% 19% 39%

i~

8 | 12 |Reliable Energy 12% 27% 6% 24%

V)

13 |DDRE
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Avg Mkt Purchases 2030-40 (% of energy)

Market Purchase Percentage |- oS- WROS
2030-2040 €O, Resulation Regulation High Gas Prices Low Gas Prices
o] 1 |Ref w/o CO, Reg 13% 56% 14% 28%
g 2 |Ref w/ CO, Reg 13% 15% 14% 12%
."3_ 3 |High Gas Prices 10% 71% 8% 37%
O | 4 |Low Gas Prices 12% 15% 13% 12%
n 5 |Balanced Hybrid 4% 19% 4% 6%
S S | 6 |Renewables/CC Hybrid 6% 10% 6% 6%
g :|>:' 7 |Renewables/CC/CT Hybrid 20% 27% 20% 20%
S 8 [Renewables/CT Hybrid 19% 26% 19% 19%
& o 9 |Biden 100 11% 8% 11% 11%
§ 10 [Biden 90 12% 9% 12% 12%
% 11 [Enviro Focused 50% 52% 51% 49%
f‘g 12 [Reliable Energy 4% 14% 4% 6%
v
13 |DDRE
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#  Sensitivity Rationale

1 High Load Regulatory Requirement and will be included in IRP

2 Low Load Regulatory Requirement and will be included in IRP

3 Climate Change Load Impact of Climate Change Load forecast on resource plan

A RFI data Tests the impact on the optimal portfolios in a future that assumes

the RFI results
5 Higher Winter Wind ELCC  Test the impact of increasing the winter ELCC for wind

Request of stakeholder to include a view where the cost of new gas
generation is higher

Request of stakeholder to include a view where the upstream GHG
emissions are considered

Request of stakeholder to include a view where social costs of carbon
are considered

6 High-cost Gas Gen
7 Upstream GHG

8 Social Cost of Carbon

Comparisons shown relative to Optimized Reference w/CO, Reg portfolio
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Climate Change Load Forecast Sensitivity

Clim Chg Port 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 1&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005
Edwardsport IGCC 618 618
Edwardsport CC 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586
Gibson 1&2 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 1,270 | 635 635 635 635 635 635 635 635 635 635 635 635 635 635
Gibson 3 635 635 635 635 635 635 635
n Gibson 4 627 627 627 627 627 627
Py Gibson 5 313 313 313 313 313 313
E Noble CC 310 310 310 310 310 310 310 310 310 310 310 310 310 310
8 ZELFR
o CC1 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221
= CC2&3 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221 | 1,221
O Capacity PPAs 50 | 250 | 500
put cT
8 EE 53 85 119 151 178 207 248 266 288 308 326 336 346 353 369 363 355 348 346 343
DR 497 507 512 533 538 538 538 538 538 538 538 538 538 538 538 538 538 538 538 538
Solar 47 97 397 797 797 797 797 1,047 | 1,347 | 1,747 | 2,147 | 2,547 | 2,797 | 3,147 | 3,347 | 3,547 | 3,725 | 3,875 | 4,075 | 4,225
Solar & Storage
Wind (incl Benton) 100 100 100 100 100 100 100 150 350 550 750 950 | 1,150 | 1,350 | 1,550 | 1,750 | 1,950 | 2,150 | 2,350
Storage
Clim Chg Delta 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
n _9 Gibson 1&2 0 0 0 0 0 0 0 0 0 0 635 635 635 635 635 635 635 635 635 635
> 8 ._e Gibson 5 0 0 0 0 313 313 0 0 0 0 0 0 0 0 0 0 0 0 0 0
$ Q t Capacity PPAs 0 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
oo T~ 8_ CT 0 0 -232 | -232 | -232 | -232 | -232 | -232 | -232 | -232 | -232 | -232 | -232 | -232 | -232 | -464 | -464 | -464 | -464 | -464
% E 0o EE 0 0 0 0 0 0 -1 -3 -5 -6 -8 -9 -10 -11 -10 -9 -8 -6 -4 -3
U Solar 0 50 250 250 250 250 250 500 600 650 650 650 500 450 450 450 450 400 400 350
O o o Solar & Storage 0 0 0 0 0 0 0 0 0 o | s | s s 5| 5] 75| 75| 15| 75 | 15
Wind (incl Benton) 0 0 0 0 0 0 0 0 50 50 50 50 50 50 50 50 50 50 50 50
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RFI Data Sensitivity

Changes vs
Ref w/CO2

Portfolio Details

Reg portfolio

RFI Port 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Cayuga 18&2 1,005 | 1,005 | 1,005 | 1,005 | 1,005 | 1,005

Edwardsport IGCC 618 618

Edwardsport CC 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586 586
Gibso