


















































































- A staked had a question: She would like a meeting to dive further into the modeling files.  
o Answer by Scott Park: Yes, we will eventually set one up with a smaller group. 

- A stakeholder had a question on reviewing and getting the modeling files. Encourages Duke to 
reveal more things in the modeling files because most aren’t confidential. 

o Answer: Duke of course had to abide by the legal restrictions but will look into this further 
when the time comes for the data sharing. 

- A stakeholder had a question on load forecast. She would like to see the actual documentation on 
the load forecast.  

o Answer by Scott: We will need to address the technical details on the load forecast offline 
and the information will be available.  

 
At this time, there was an hour for lunch to be served. The meeting would start back at 1230.  
 
EE Modeling 
Tom Wiles, Director EE Analytics 
 
Tom Wiles started on Slide 16 and reiterated what he said earlier in the meeting that the final form of 
the MPS is expected around the end of December and it will be sent out to the group. Tom continued by 
briefly talking about how the MPS should provide an assessment of technical, economic, and achievable 
potential for EE and DR within the DEI service territory. He mentioned that after the 2018 IRP the EE 
filing will be sometime in 2019, due to the 3 year EE cycle.  
 
Tom walked through slide 17 on how EE was modeled in the 2015 IRP and what Duke Energy is thinking 
for the 2018 IRP. In the 2015 IRP there was a total of 10 EE bundles and the bundles were split into 
incremental bundles and base bundles. For the 2018 IRP, Duke is thinking 20+ bundles based on time 
period. There would still be base bundles and incremental bundles. Tom then went through a few 
examples of each the time period bundles. 
 
Tom continued with the EE bundle explanations onto slide 18. He reminded the stakeholders that these 
numbers are not exact and only show a typical output of the resources. He walked through each of the 
example resource options and mentioned there are more resources that aren’t shown.  
 
Stakeholders had the following questions and inputs: 

- One stakeholder mentioned he doesn’t want to plateau energy efficiency in future years due to 
saturation.  

o Tom’s answer: He agrees, but it depends on the program and it really depends on the MPS 
and the future.  

- A stakeholder had a question on the effect on storage? Such as combining storage with solar and 
wind.  

o Tom’s answer: Storage will be part of the analysis but just doesn’t impact solar or wind but 
it has multiple impacts that the analysis will try to capture. 

- A stakeholder question dealt with looking at the customer side of the meter resource. How does 
Duke capture customer side of the meter options (storage/batteries)? 

o Answer: We haven’t quite figured out how we are exactly going to do that, will have to 
look into that and into load forecasts, we will need to get into it more as we go through the 
process. It is already occurring in the load forecasting side.  

- A stakeholder question was on grouping energy efficiency by load shape. The question asked about 
Capacity Expansion and how we are going to model a load shape and if CE was even capable of 
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modeling this correctly and would it work effectively by having the bundles by load shape. She 
thinks the bundles should be based on cost because that is how the models will choose the 
bundles. 

o Answer by Tom and Scott: We will have to discuss with modelers because the stakeholder 
is correct in that the model doesn’t model 8760 and does take some shortcuts. Duke will 
have to confirm that we can accurately model the load shapes correctly. Duke will look into 
if the model algorithms capture what we need it to. 

- A stakeholder commented on the difficulty of the cost of EE. Her suggestion was to look at the 
avoided cost runs and “zero cost energy efficiency” . 

o Scott will follow up with the stakeholder can discuss this topic further with Scott during 
their upcoming one-on-one meeting. 

 
Tom Wiles concluded his presentation by asking for any further questions and said he will follow up with 
other utilities on how they modeled it based on the Director’s Report. 

 
Scenario Development  
Scott Park, Director IRP Analytics – Midwest 
Nate Gagnon, Lead Planning Analyst 
 
Scott started the Scenario Development section by going through slides 20 and 21 and going over the 
scenario planning points. He mentioned Duke wants to focus on key drivers that are difficult to forecast 
with confidence. The scenarios should be plausible, internally consistent, and sufficiently different while 
addressing a wide range of possible outcomes. He reminded that uncertainty increase over time and 
scenarios should diverge accordingly.  
 
Stakeholders had the following questions: 

- Stakeholder question: Is there an opportunity for the stakeholders to create scenarios? As well as 
the portfolios. 

o Scott’s answer: Hopefully we will come together and we can all weigh in on the scenarios 
and come up with common scenarios that everyone can basically agree on. 

- Stakeholder question: How does load forecasting play into this? Ex. Temperature. Will temperature 
vary into in the scenarios?  

o Answer: We will continue to revisit this, but typically load forecasting remains constant 
through scenarios. 

 
Nate then began the discussion on key uncertainty drivers, beginning on slide 22 and going through slide 
25. Nate showed on slide 22 Duke Energy’s identified key uncertainties and Duke’s rating of “High” or 
“Low” impact on the resource plan and uncertainty. He continued onto slide 23 which had Duke 
Energy’s grouping of the 3 highest impact of uncertainties: Gas Price, Renewables, and Carbon Tax. Nate 
walked through the scenario evolution that Duke Energy has been thinking about. The graphs show 
Duke’s 3 highest impact uncertainties on the axis and how the portfolios might develop through the 
years (10 year increments). In slide 25, Nate detailed the future bubbles that could occur (Ex. Gas 
Transition would have a high carbon tax, cheap natural gas, and renewables would not get much 
cheaper). 
 
There were multiple questions/comments by the stakeholders during these slides: 

- A stakeholder question asked how can the cost of coal, when you are entirely relying on coal for 
generation, be a “low” impact? 
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o Nate’s answer: We are looking at a relative comparison mainly between gas vs coal. We 
believe gas will have more influence on the power market and will be more impactful than 
coal. 

- A stakeholder commented that it is frustrating on the bias of high vs. low. She wants to see the 
data to how we get the “high” and “low”. She believes the “Load” factor should be “High”. 

o Scott’s answered by saying it is the scenario that determines the data and that the high vs 
low was initially just used by industry experience but he wants to hear input from the 
stakeholders.  

- A stakeholder commented saying it matters a great deal what the assumptions are and would like 
to further discuss this.  

- A stakeholder question: How is natural gas and renewable on the opposite side of the axis? 
o Answer: We are getting at the comparison of new generation competitiveness.  

- A stakeholder question: Are we talking about developing different portfolios or scenarios? 
o Answer: Today we are only talking about future scenarios that might favor certain type of 

portfolios.  
- A stakeholder question: How do we choose the High/Low? 

o Answer by Scott: No data behind it, just based on current experience but we can further 
discuss this in a future meeting.  

 
After the stakeholder discussion between Nate, Scott, and the stakeholders on slides 22-25 Scott Park 
made the following points: 

- Duke will further hit on this point in the next stakeholders meeting in February to hopefully clear 
this up further. Duke might need to craft what the data will look like in the scenarios on slide 25 to 
help give any basic assumptions made. 

- He is thinking for February: Duke would layer a sensitivity analysis into the scenarios. With basic 
assumptions and sensitivities run. Duke would have narratives that would drive the assumptions of 
the portfolios to help bring clarity.  

 
Scott then asked the stakeholders are there other scenarios that you think we need to look at? No 
stakeholders had any additional scenarios. 
 
A question was brought by the stakeholders: How does Duke’s must run instructions to MISO work? 
Edwardsport and other fossil plants are “Must-Run”.  

o A stakeholder on the phone answered how at least part of fossil/nuclear plants are “Must-
Run”.  Her answer was cut short by further questions by the stakeholders asking how Duke 
is dealing with how “Must-Run” impacts future retirements and they wanted Duke Energy 
to answer the question. Scott said he will have to do further research on this topic and get 
back to the stakeholders at the next meeting.  

 
Closing Comments 
Scott Park, Director IRP Analytics – Midwest 
Heather Quinley, Director of Energy Affairs & Stakeholder Engagement 
 
Scott Park thanked everyone for coming and mentioned in the next stakeholder meeting, he will give an 
update on the 1-on-1 meeting with Jennifer and Anna. He also mentioned he owes a confirmation of 
next stakeholder meeting date of Feb 13th within a couple of weeks.  
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Heather thanked everyone for their time and went over slide 27 of the presentation. She asked the 
stakeholders to complete the comment cards by November 16 and send them to Scott. She mentioned 
the summary notes will be available online within 7-10 days. She hopes everyone travels safe and looks 
forward to the next meeting and with working with everyone throughout the process.  
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2018 Integrated Resource Plan 
Stakeholder Workshop #2 

February 13, 2018 
Plainfield, IN 
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Welcome 

 Safety message  

 Technology  

 Call-in # 866-385-2663 

 Wi-Fi provided as in previous meetings 

 Melody Birmingham-Byrd Opening Comments 

 Introductions 
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Why are we here today? 

 Recap November 2017 stakeholder meeting and respond to comments/questions 

 

 Discuss desired characteristics of preferred resource plan 

 

 Discuss resource types 
 Fossil Fuels 

 Renewables 

 Energy Efficiency 

 

 Discuss scenario planning process in preparation for April stakeholder meeting 
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Agenda 

  8:30   Registration & Continental Breakfast 

  9:00   Welcome, Introductions, Agenda 

  9:20    Review of November 2017 Meeting, Responses to Questions 

  9:45  Break 

10:00   Characteristics of Preferred Portfolio  

10:30   Traditional Resources 

11:00  Renewable & Demand Side Resources 

11:30  Lunch 

12:30  EE Modeling  

  2:00       Scenario Development 

  2:30   Closing Comments 
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Review of November 2017 Meeting 
Scott Park, Director IRP Analytics - Midwest 

5 
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Recap of November Meeting 

6 

 Review of 2015 Stakeholder Process and IRP 

 Stakeholder Feedback on 2015 IRP 

 Goals of IRP & Stakeholder Process 

 Overview of 2018 Stakeholder Meeting Schedule 

 EE Modeling 

 Scenario Development 
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Comments from November Meeting 

7 

STAKEHOLDER QUESTIONS RESPONSE 

When will modeling inputs be made available 

to stakeholders? 

After scenarios are developed; April/May time 

frame 

How will comments in Director’s Report from 

2015 be addressed? 

Incorporate as we go through the 2018 IRP 

process 

When will the Market Potential Study be made 

available to stakeholders? 
Posted to website on Feb 9th 

What about the proposal by CAC to model EE 

bundles as zero-cost resources? 
Open to hearing new ideas 

Have any one-off meetings with stakeholders 

taken place? 

No one-off meetings with stakeholders took 

place 
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Must Run Units 

8 

 Submitting low cost resources, such as coal plants, to MISO as Must 
Run Units is a mechanism that saves customers money 

 

 Consider a plant that generates power at $25/MWh, but prices over 
night are $24/MWh. Should the plant be turned off over night? 

Turn Off Plant 

 Avoid $1/MWh operating 
loss 

 Incur start-up cost 

Turn Down Plant 

 Incur $1/MWh operating loss 

 Avoid start-up cost 
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Characteristics of Preferred Portfolios 
Exercise 

Nate Gagnon, Lead Planning Analyst 

Heather Quinley, Director Energy Affairs & Stakeholder Engagement 
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Stakeholder Exercise 

10 

 The purpose of the IRP process is to arrive at a preferred resource 
portfolio.  What do we mean by preferred? 

 

 The proposed IRP rule defines the preferred portfolio as one that 
“reliably, efficiently, and cost-effectively meets the electric system 
demand, taking cost, risk, and uncertainty into consideration” 

 

 Small group exercise: brainstorm short list of important 
qualities/characteristics you think the preferred portfolio should have 
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Resource Options: Traditional Generation 
Scott Park, Director IRP Analytics - Midwest 

11 
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Resource Comparison Key 

12 

 Resources are compared using a combined-cycle facility as the baseline 

 Attributes are presented using the following indicators 

= similar to combined-cycle 

= greater than combined-cycle or 

or = less than combined-cycle 

A GREEN arrow indicates a favorable comparison (e.g. lower cost is desirable) 

A RED arrow indicates an unfavorable comparison (e.g. higher cost is undesirable) 
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Combined Cycle Gas Turbine (CC) 

13 

Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today 4% 

Energy Share Today 4% 
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Gas Combustion Turbine (CT) 

14 

Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today 22% 

Energy Share Today 1% 
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Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today 0% 

Energy Share Today 0% 

Combined Heat & Power (CHP) 

15 
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Coal 

16 

Carbon Capture No Yes 

Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today 66% 0% 

Energy Share Today 70% 0% 
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Nuclear 

17 

Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today 0% 

Energy Share Today 0% 
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Resource Options: Renewables and 
Energy Storage 

Nate Gagnon, Lead Planning Analyst 

18 
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Solar Photovoltaic (PV) 

19 

Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today < 1% 

Energy Share Today < 1% 
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Wind 

20 

Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today < 1% 

Energy Share Today 1% 
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Energy Storage - Batteries 

21 

Capital Cost 

Operating Cost 

Carbon Emissions N/A 

Flexibility 

Capacity Share Today 0% 

Energy Share Today 0% 
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Other Renewables 

22 

Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today* < 1% 

Energy Share Today* < 1% 

*Markland hydro 
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Resource Options: Demand Side 
Nate Gagnon, Lead Planning Analyst 

23 
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Energy Efficiency 

24 

Up-Front Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today* < 1% 

Energy Share Today* < 1% 

*2018 EE programs only 
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Demand Response & IVVC 

25 

Capital Cost 

Operating Cost 

Carbon Emissions 

Flexibility 

Capacity Share Today 8% 

Energy Share Today < 1% 
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Resource Summary 

26 

Resource Capital Cost Operating Cost CO2 Emissions Flexibility 

CC 

CT 

CHP 

Coal 

Nuclear 

Solar 

Wind 

Batteries N/A 

Energy Efficiency 

DR / IVVC 
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Lunch 
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Energy Efficiency 
Tom Wiles, Director EE Analytics 
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Modeling EE for 2018 IRP 

 Market Potential Study (MPS) performed by Nexant and presented to Oversight Board 
on February 8th 

 

 What is in the MPS? 
 Assessment of Technical, Economic and Achievable potential for EE and DR within DEI 

service territory 

 

 Timeline of MPS, IRP and EE filings 

 

  2017   2018  2019  
  MPS   IRP            EE filing 
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Summary of Market Potential Study 

30 

 The Market Potential Study estimates the following levels of Energy Efficiency: 

Potential 25-Year EE Energy – GWh  25-Year EE Demand – MW  

Technical 11,080 3,569 

Economic 6,703 2,400 

Base Achievable – No Opt Outs 4,992 1,224 

Base Achievable – Opt Outs  2,949 698 

 Additional data is provided in the MPS regarding  
 Recommended types of Achievable Potential programs 

 Estimated Program Cost 

 Estimated Cost Effectiveness Scores 

 Demand Response Potential 
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Using the MPS to Create EE Bundles 

Data from the MPS will be used to create different 
EE tiers 

 

31 

Each tier will also be divided into 
bundles:  

 

TECHNICAL

ECONOMIC

ACHIEVABLE 

(No Opt Outs)

ACHIEVABLE 

(Opt Outs)

TIME BUCKETS

18-19

TI
ER

S

20-22 23-25 26-31 32-37

Res - Flat Year Round

Res - Weather - Summer Only

Res - Weather - Year Round

Res - Lighting

Res - Behavior

NonRes - Flat - Daytime

NonRes - Flat - Nightime

NonRes - Flat - Year Round

NonRes - Weather - Summer Only

NonRes - Weather - Year Round

NonRes - Lighting

NonRes - Behavior
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EE Bundle Hourly Savings Shapes 

32 

Examples of Summer EE hourly Savings Shapes Example Summer Load Curve 

Peaking 

Hour 
O

u
tp

u
t 

Lighting 

Flat Night 

Weather 

Flat Day 

Flat Year-Round 

Behavior 
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Cost of EE bundles 

33 

 Because the cost of future EE programs is uncertain, the growth in annual cost will be 
treated as a sensitivity on three trajectories 

Costs increase at inflation plus a 
factor for increased penetration (~4%) 
(Rising Real Costs) 

Costs increase at inflation (~2.5%) 
(Constant Real Costs) 

Innovation offsets inflation and factor 
for increased penetration (~0%) 
(Declining Real Costs) 

Res - Flat Year Round

Res - Weather - Summer Only

Res - Weather - Year Round

Res - Lighting

Res - Behavior

NonRes - Flat - Daytime

NonRes - Flat - Nightime

NonRes - Flat - Year Round

NonRes - Weather - Summer Only

NonRes - Weather - Year Round

NonRes - Lighting

NonRes - Behavior
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How EE is handled in the model? 

34 

 EE bundles are entered into the resource planning model the same as any other non-
dispatchable resource 
 

 The model then looks among all possible resources and calculates the lowest cost to 
serve the load under that scenario’s set of assumptions 
 

 Even though the model evaluates EE bundles as discrete resources, actual 
administration of an EE program may make starting and stopping programs 
problematic 
 

 It is expected that the optimized portfolio for each scenario is likely to select different 
levels of Energy Efficiency 
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Looking Ahead to April: Scenario Analysis 
Nate Gagnon, Lead Planning Analyst 

35 
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 Develop a plan when facing uncertainty across multiple dimensions 

 Address the full range of plausible outcomes 

 Group possible outcomes around central themes; eliminate unlikely combinations 

 Formalize assumptions about variables that cannot be reliably modeled 

Scenario Planning: Purpose 

36 

Looking to the future: 

• Carbon regulation 

• PV import tariffs 

What else will surprise us? 

82



Scenario Planning: Process 

37 

Define Scope & Purpose 

Identify Sources of 

Uncertainty 

Define “Key” Uncertainties 

Construct Scenarios 

Around Themes 

Check for Consistency and 

Completeness 

Develop Quantitative 

Models 

Sensitivity Analysis 

Select Preferred Portfolio 

Scenarios Portfolios 
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Preview of April Scenario Exercise 
 Our April meeting will be focused on constructing plausible scenarios for the future of 

the Indiana energy market over the next 20 years 

 

 At the April meeting, we will hold a brainstorming session to identify relevant areas of 
uncertainty that prevent us from perfectly predicting that future 

 

 We will then narrow that list down to a handful of items that we think will be most 
impactful 

 

 Between now and then, please give some thought to the factors that you think it will be 
important for us to address.  To get started, it might be helpful to look back over the 
past 20 years and consider what a planner in 1998 would want to know was coming 
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Closing Comments, Stakeholder Comments 
Heather Quinley, Director Energy Affairs & Stakeholder Engagement 

39 
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Next Steps 

 Please complete comment cards or send by Feb 20 to Scott at:  

    scott.park@duke-energy.com 

 

 Meeting summary and other materials will be posted on website by Feb 21 

 (http://www.duke-energy.com/indiana/in-irp-2018.asp) 

 

 Next workshop tentatively scheduled for April 17th, 2018 
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Duke Energy Indiana 2018 Integrated Resource Plan 

Stakeholder Meeting 2 Summary 
 February 13, 2018 

 
Meeting Begins at 9:00am 
 
 
Welcome and Introductions 
Scott Park, Director IRP Analytics – Midwest 
Melody Birmingham-Byrd, State President – Indiana 
 
Scott welcomes everyone to the second stakeholder meeting that will be focused primarily on 
resources. He goes over safety and how to evacuate in case of emergency. He goes over Wi-Fi and 
instructions on how to get logged in correctly.  
 
Melody welcomes everyone and thanks everyone for coming. She acknowledges the importance of this 
process and welcomes input and healthy dialogue throughout the entire process. She wants to respect 
everyone’s time and intends to keep to the agenda timeline. Lastly, she thanks everyone again for 
attending and turns it over to Heather Quinley for introductions and to state why everyone is here 
today. 
 
 
Why are we here today? 
Heather Quinley, Director of Energy Affairs & Stakeholder Engagement 
 
Heather welcomes everyone to the second of six stakeholder meetings. She then starts introductions 
going around the room allowing everyone to introduce themselves and tell the organization they are 
representing. She then allows the participants on the phone to introduce themselves.  
 
Heather reflects on why we are here. The agenda includes recapping the November 9th meeting and 
responding to the comments/questions from the last meeting. The agenda also includes discussion on 
desired characteristics of a preferred resource plan. This will be followed by discussing resource types, 
EE, and then look ahead and discuss scenario planning process in preparation for the April stakeholder 
meeting.  
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Agenda and Review of 2015 Process and IRP 
Heather Quinley, Director of Energy Affairs & Stakeholder Engagement 
 
Heather goes over the agenda on slide 4 and the timeline of the day. She asks for any questions. The 
stakeholders do not ask any questions. Heather turns the meeting over to Scott to recap the November 
Stakeholder Meeting.  
 
 
Recap of November Meeting 
Scott Park, Director IRP Analytics – Midwest 
 
Scott recaps the first stakeholder meeting held in November. He reminds the stakeholders the goal of 
these meetings is for open and healthy conversation throughout the entire process. He wants everyone 
to feel that they are heard and welcomes comments and feedback at any time.  
 
The primary focus of today’s meeting is on resources.  Tom Wiles will present slides on modeling EE as a 
resource later in the meeting. He reminds stakeholders that the topic in April will be scenario 
development and in June the topic will be portfolios. In August, Duke will present some of the results 
and get stakeholder feedback. Then, in the October meeting, discussion will focus on the final IRP plan 
that will be submitted.  
 
 
Comments from November Meeting 
Scott Park, Director IRP Analytics – Midwest 
 
Scott goes to the presentation slides 7 and 8 that answer the November stakeholder questions. On slide 
8, Scott goes in depth on the Must Run terminology and the reasoning why Duke Energy classifies some 
of generation plants as Must Run. After going through the November stakeholder questions, Scott asks 
for any questions/comments: 
 
Stakeholder question/comment: His opinion was that slide 8 was too simple. It didn’t include some of 
the additional costs including O&M, line losses, LMPs, etc. He mentioned that it is costing 100 million 
dollars per year to run the must run units and thinks this is something resource planning should be 
looking at throughout the years, the accumulation of these costs.  
Response: He states that slide 8 was for a specific question. We do have models that look at these type 
of factors, such as transmission power flows, but for long term IRP planning not all these factors are 
considered.  
 
Stakeholder comment: He thinks the question should be “At what price differential should we turn the 
plant off?”  
Response: That is the analysis we do in the model. The model figures out what is the best way to 
operate the system at the lowest cost to the customer.  This calculation is also done by the real world 
dispatchers. 
 
Stakeholder question: She asks if the “Must Run” term dictates the load that the unit operates at, or 
does the unit still operate within a “economic minimum” or “economic maximum” range.  
Response: Duke’s Must Run commitment is to ensure the unit stays online, to avoid a short term cycle 
that would accrue additional startup costs and component fatigue, but MISO still has a range of 
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generation limits between the minimum and maximum to dispatch the units that are driven by the MISO 
market.  
 
Stakeholder question: Shouldn’t the calculation look at how long the plant will operate with these must 
run losses instead of just retiring the unit all together? 
Response: Duke looks at all of this including when it makes sense to retire, build, and upgrade units.  The 
System Optimizer model determines this, and the Prosym model determines the lowest cost operation 
of the portfolio. 
 
Stakeholder question: She asked how coal contracts factor into the decision to run the coal plant 
overnight.  
Response: The plants have coal piles that allow flexibility in dispatching the units in relation to the 
inventory to the fuel.  
 
 
Morning Break from 9:45am – 10:00am 
 
 
Characteristics of Preferred Portfolios 
Heather Quinley, Director of Energy Affairs & Stakeholder Engagement 
Nate Gagnon, Lead Planning Analyst 
 
Heather welcomes everyone back from break and reminds people of the safety concerns when walking 
around the room during the following exercise. She hands it over to Nate to go over the stakeholder 
characteristics of preferred portfolio exercise. 
 
Nate gets everyone into groups and gives them about 10 minutes to develop a list of characteristics they 
want to see in a preferred portfolio. Nate explains the purpose of this IRP stakeholder process is to 
develop a preferred action plan over the planning horizon.  2018 IRP is an update of the 2015 IRP, based 
on the new information over the last three years.  This exercise is intended to come up with a list of the 
characteristics stakeholders want to see in Duke’s preferred portfolio.  The model is optimizes costs 
while adhering to regulations and constraints.  This lists establishes the goal of developing that ultimate 
preferred portfolio constraints. 
 
After 10 minutes all the groups present their ideas and a list is compiled. This list will be continually 
reviewed throughout the following stakeholder meetings. Each group presented the following 
characteristics: 
 
Group 1: 
Low carbon; Low cost/affordability; focus on customer bills over rates; local based generation; 
investments that benefit customers (fuel cost, water use, local jobs); preserving flexibility by adding 
resources incrementally; controlling load growth with EE (long and short term); taking advantage of cost 
reductions (tax credits); taking advantage of including demand side resources; taking advantage of 
Indiana based renewables; including comprehensive set of supply and demand side resources in 
modeling 
 
Group 2: 
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Reliable; diverse (robust, flexible options); cost effective (lease cost options with environmental aspects 
and other rules regulations included); reduces environmental impact; plan flexibility (both dispatching 
flexibility and long range planning flexibility); incorporates customer facing options; time-of-use billing; 
and appropriate weighting of evaluations that should include emerging technologies 
 
Group 3: 
Cost effective; flexible; resilient; minimizes stranded costs; comparing portfolios objectively; the plan 
should be transparent; considers societal concerns (climate change); having a contingency plan to the 
preferred plan in case of major event (legislation, emerging technology, fuel supply, etc.)  
 
Group 4: 
Minimizing risk (fuel cost risk, future environmental risks); low cost; reliability; efficient generation (in 
relation to proximity to load centers) 
 
Phone Group: 
Low cost and stability of cost (stable power prices); consideration of impact on states economy; 
maximum flexibility; maximizing self-determination by customers  
 
Nate ended the characteristics exercise by mentioning one of the common characteristics in all groups 
was cost (rates, rate volatility, bills, etc.) and said that it is a very important and key characteristic. He 
then asked for any questions. 
 
Stakeholder question: What scope are we looking at this? Is this corporate or state or what kind of level 
is this exercise? 
Response: This is Duke Energy Indiana level and a DEI exercise.  This is echoed by Melody.  
 
 
Resource Comparison 
Scott Park, Director IRP Analytics – Midwest 
 
Scott introduces the next section where all potential resources that are available in the model will be 
presented.  The resource comparison is for informational and educational purposes. He mentions the 
reference point chosen was a combined cycle (CC) because it is well grounded in a significant base for 
new central resources and not because it is some preferred option. He is not trying to bias towards one 
type of generation or another or show any bias using colors. Scott goes through the traditional 
generation slides (CC, CT, CHP/Cogen, Coal with and without CCS, and Nuclear) and explains the unit 
comparisons compared to the baseline CC. The following questions/comments came from this section: 
 
Stakeholder question: In this resource comparison, what does Duke mean with the term “flexibility”? 
She prefers to see actual data in the comparison instead of showing based color coding.  
Response: Duke means dispatch flexibility to meet the operations of the grid. 
 
Stakeholder question/comment: For the resources, is the comparison a new resource versus a new 
combined cycle?  Duke should use different colors yellow and purple instead of red and green. 
Response: The comparison is a new resource versus a new combined cycle to determine the direction of 
the arrow. 
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Stakeholder comment: Concern over storage information that will be presented and what is charging 
them and comparing them. 
 
Stakeholder comment: Concern over the color coding bias and expresses her frustration with the lack of 
data to compare the resources themselves. The capital costs for example, she prefers the data instead 
of the boxes and arrows. She also objects to the combined cycle as the baseline.  She believes the 
selection of a baseline unit could have been opened to the stakeholders. She wants more data instead of 
figures and colors.  
Response: Scott thought the CC is a well understood generator that is the middle of the generation cost. 
He is not trying to show bias, but chose a CC as a baseline due to the resource type generally being in 
the middle of all of resources in each of the parameter. He could have chosen a different baseline. The 
capital costs comparisons are on $/kW bases. 
 
Stakeholder comment: Operating cost of a CC. He wishes Duke to disclose the range of cost for the fuel 
gas price. The fuel price could change the color of the operating cost. 
Response: Scott says if you start assigning all the costs, you start getting into sensitivities and scenarios. 
We will get to that in future meetings/scenarios/sensitivities, but this exercise is high level. 
 
Stakeholder comment: Questioning why just limiting to carbon emissions instead of potentially 
Greenhouse Gas emissions since that is potentially more harmful. 
Response: Scott mentioned that is a good point and if the stakeholder has any data on this, it would be 
interesting to see it so he could look at how to potentially incorporate this information.  
 
Stakeholder comment: Question on cost associated with how often the unit is run. 
Response: We consider the capital cost and production cost when we do our studies. We are comparing 
$/MWhr in the production cost comparison.  
 
Stakeholder comment: It would be helpful to see the data and numbers for all of this data.  
Response: We work with Burns & McDonnell to come up with some of our numbers. We will be 
providing more data from our modeling efforts in future meetings/data request when that time comes.    
 
Stakeholder comment: She wishes to have the data. It is frustrating to not have the data. She wants to 
know assumptions and more numbers.  
Response: When the data is available and Duke will provide the data in the appropriate context.  This 
portion of the process is addressing resources at a high level for educational and informational 
purposes. More numbers will be available later in future stakeholder meetings. 
 
Stakeholder comment: Suggestion for comparisons on a lifecycle analysis on a greenhouse gas 
perspective.  
Response: Scott understands his comment and suggestion, but the data is very hard to get. If anyone has 
information on this, Scott would like to see the data. 
 
Stakeholder comment: How are we comparing capital costs of building theses resources in the future? If 
more are being built, the cost will go down.  
Response: We get our cost information from Burn & McDonnell and Navigant. During modeling, we 
consider construction scheduling and consider that when building resources. An emerging technologies 
scenario maybe be useful to determine impact of this. 
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Stakeholder comment: He sees bias when comparing CC and CHP. It depends on how you are evaluating 
CHP. He thinks Duke is showing bias against CHP because it is owned and based. 
Response: Scott does not agree and states that DEI is actively pursuing CHP in the state.  He reiterates 
that this is for educational purposes, not for how the resources will be picked or bias in the selection. 
The presentation shows the tradeoffs offs of each resource. Model evaluation will have other factors, 
including size, flexibilities, cost, etc. and Duke will share data when industry experts data is available. 
 
 
Resource Options: Renewable and Energy Storage 
Nate Gagnon, Lead Planning Analyst 
 
Nate reviews the four slides for different renewable and energy storage resource options (Solar, Wind, 
Storage – Battery, and Other Renewables). He walks through each four of the options and walks through 
the cost, emissions, flexibility, etc. He explains the capacity credits given for each resource by MISO. He 
highlights resource options  flexibilities. The following questions/comments come from this section: 
 
Stakeholder comment: Pertaining to grid support characteristics, are they being considered. 
Response: Yes, grid support is being considered and considerations depend on the type of resource.  
 
Stakeholder comment: What are the assumptions for ITC and PTC? Are you assuming continuation of 
regulation? How are you dealing with the solar tariff.  
Response: For this activity, we are using current state, scenario development will consider ITC and PTC 
changes and considerations.  
 
Stakeholder Comment: What is the assumption with the rules of MISO and PJM? Do the rules of MISO 
and PJM change/remain the same of the next 25 years? 
Answer: We haven’t made any assumptions yet, but we will rely on this group to help make scenario 
assumptions for our planning horizon.  
 
 
Lunch Break from 11:30am – 12:30pm 
 
 
Energy Efficiency 
Tom Wiles, Director EE Analytics 
 
Tom welcomes everyone back from lunch and reminds everyone that this part of the presentation is 
high level. He will discuss the methodology that will be used and is looking for feedback on the 
approach. He doesn’t have many numbers, but with the market potential study (MPS) was released and 
will be posted to the website. Duke will begin to assign numbers to the methodology in the future. 
 
Tom informed the stakeholders that the MPS was presented to the oversight board on February 8th. He 
proceed by going over slide 29 and reviewed the MPS, IRP, and EE filing schedule and the timeline of 
how the information flows and is used.  
 
Tom shows some of the results from the MPS. He reviewed the terminology of the “Technical”, 
“Economic”, “Base Achievable – no opt outs”, and “Base Achievable – opt outs”. Addition data provided 
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in the MPS recommended different achievable programs, estimated costs, cost effectiveness scores, and 
demand response potential.  
 
Stakeholder comment: Stakeholder wanted to confirm that the report has the “Enhanced Portfolio 
Achievable” and that Duke will be using that information. She also wanted to confirm that the MPS does 
not include emerging technologies. She wants the model to include emerging technologies that haven’t 
been developed yet.  
Response: Correct, the enhanced portfolio achievable will still be used. Correct, the MPS does not 
include emerging technologies, but that is something that could be considered. Tom said the model will 
be provided different buckets and have different tiers of adoption rates and sensitivities. 
 
Tom explains slides 30, 31, and 32 of how EE modeling will work. He gives examples of programs for 
some of the EE bundles. The way Duke is thinking about modeling is based on savings shapes and the 
influence they have on customer load. On slide 33 Tom highlights more on the cost of the bundles.  
 
Stakeholder question/comment: The bundles will have different programs that have different costs. 
There is concern that the programs should also be grouped together based on cost or at least try to 
consider how to group expensive and cheap programs that have the same load shapes.  
Response: Tom understands the question and thinks that sensitivity analysis will help address her 
question. Duke will continue to keep an eye on the programs in each bucket.  The bundles of measures 
may be tiered separated by cost, so certain measures will not raise the cost of a complete bundle that 
will make it uneconomic for the model to select.   
 
Stakeholder question: Is there a way to look back and see the EE assumptions and see a benchmark 
from the previous IRP. Is there a way to look back and see how the programs performed? Example: He 
wants to look at the load curve of previous IRP compared to the current IRP load curve and see EE 
impacts. 
Response: The question is good, no answer right now because that is tough to answer. There are more 
factors going in to load shape changes than just the EE implementation. Tom said we will think about 
this further and get back to you.  The quarterly EE scorecard might be a good to resource to review as 
well. 
 
Stakeholder comment: This MPS is based on the spring 2017 load forecast, we don’t have the IRP load 
forecast yet. She would like to see the comparison of the two load forecast. 
Response: There might be a way to ratio the two. But in a future meeting we can look into showing the 
two different load forecasts and showing how different they are. 
 
Stakeholder question: How is the EMI going to fit on how we measure EE programs?  
Response: Good question, no specific answer. But Tom doesn’t think it impacts the forecasting 
methodology, but could incorporate after the fact. 
 
Stakeholder question: Where do smart thermostats fit into this? How about smart homes? 
Response: Smart Thermostats are part of the studied portfolio and are being looked into for demand 
response purposes. We have about 500,000 dollars in 2018 budget for BYOT and we will continue to 
invest more and look more into those programs.  
 
Stakeholder comment: DEI hit new historic winter peak this year. Advanced Energy Economics released 
a Demand Response article on energy in Indiana and wanted to make everyone aware of that.  

93



 
After the stakeholder questions/comments, Tom then handed the presentation over to Scott Park to 
discuss slide 34 and how EE is handled in the model. Scott apologizes for the technical difficulties (the 
projector went out during Toms portion of the presentation). He mentions that with the number of 
bundles we are modeling, he thinks modeling of energy efficiency will be very transparent and will 
increase possibility of grouping EE bundles correctly with consideration to the cost. The model will 
choose the optimized portfolio for each scenario.  
 
Stakeholder question/comment: Are you planning on using the customer’s smart phone and 
empowering them to make their own decisions on how to save money. 
Response: That is where technology is taking us. We are trying to stay ahead of the market with the 
smart meter usage app to allow consumers to make better decisions and show they usage behaviors.  
 
Stakeholder question/comment: Comments on factors that affect selection of portfolio. Should consider 
considering a sensitivity at doing EE as zero cost (avoided costs). Could use this type of methodology for 
EE program screening. This would be a complimentary study. 
Response: This is definitely something that we can discuss further and please reach out to Scott to set 
up a meeting.  
 
 
Looking Ahead to April: Scenario Analysis 
Nate Gagnon, Lead Planning Analyst 
 
Nate informed the stakeholder that the next meeting in April will be on construction of scenarios in IRP . 
It is hard to accurately predict future, but we can come up with multiple possible scenarios to come up 
with a robust portfolio to be successful across multiple different futures.  
 
On slide 36, Nate went over the scenario planning process.  The scope of the IRP is the DEI service 
territory and factors that impact that territory. The factor that cannot be predicted (fuel prices, 
legislation, etc.) must be considered. From that list, “key” factors need to be identified. Then scenarios 
can be constructed using themes, where external factors are not in conflict.  These scenarios are then 
used to develop portfolio, perform sensitivity analysis of other non-“key” factors, and then select 
preferred portfolio.  
 
Stakeholder question: Are you going to incorporate any stochastic modeling in our forecast? 
Response: IRP models are deterministic. As far as the forecast, even though it would be great to try to 
use them, due to the difficulty and large number of variables that need to be estimated, we aren’t going 
to do stochastic modeling.  
 
Stakeholder comment: Stakeholder would like to suggest an alternative approach. A financial disclosure 

model. Duke would disclose and report how we are doing with a 2-degree scenario voluntarily. This way 

investors/customers/supporters can make their own decisions and see the data on the risk of the 

company’s portfolio in a carbon constrained future. Additionally, a utility of the future scenario that 

reflects a different business/regulatory model would be beneficial.  Given that the planning period for 

this IRP extends through 2038, both of these alternative scenarios are of sufficient probability of 

occurrence and significance of impact during that time horizon to warrant beginning development of 

related planning and analysis frameworks (individually and/or jointly) at this time. 
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Response: The purpose of this process is to develop a plan that performs well in multiple futures. This 
process will hopefully prepare us best for multiple different futures.   
 
Stakeholder question: What variables other than natural gas can’t be reliably modeled? Also, will we see 
assumptions of various themes. 
Response: Gas prices can be modeled, but very hard to predict. The themes, based on uncertainties, will 
be developed with the stakeholders input. Consider key uncertainties for future for the next meeting. 
 
Stakeholder question: How many scenarios and sensitives would Duke like to run? 
Response: Maybe 5 scenarios and different sensitives for every scenario.  
 
 
Closing Comments 
Scott Park, Director IRP Analytics – Midwest 
Heather Quinley, Director of Energy Affairs & Stakeholder Engagement 
 
Heather thanks everyone for active participation. April 17th is the date of the next stakeholder meeting. 
Please send comments/feedback to Scott and we will have meeting notes out by 2/21. Scott hopes we 
will continue have good conversation. In April we will look further at scenarios and he looks forward to 
working together at the next meeting. Scott then goes over the stakeholder plans for the upcoming 
meeting with the final meeting being in October.  
 
Stakeholder question: Will you be giving us data of the fuel forecast and other forecast? 
Response: Not for the next meeting. The data is a bi-product of the scenarios which will be developed by 
the stakeholders at the next meeting. That kind of data will be after April, but before the June meeting. 
 
Stakeholder question: Can we get some of the base spring load forecast? Or see the other load forecast 
ahead of the April meeting? 
Response: The load forecast will be scenario dependent. And the spring load forecast will probably not 
be done by April.  
 
Meeting Ends at 2:15pm 
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Welcome 

 Safety message  

 Technology  

 Call-in # 866-385-2663 

 Wi-Fi provided as in previous meetings 

 Melody Birmingham-Byrd Opening Comments 

 Introductions 

2 
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Why are we here today? 

 Recap February stakeholder meeting and respond to 
comments/questions 

 Review desired characteristics of preferred resource plan 

 Update on EE modeling 

 Discuss sources of uncertainty over planning horizon 

 Present reference case and alternative scenarios for IRP 

 Discuss stakeholder developed scenarios 

3 
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Agenda 

 Time Topic                                               x   

  8:30   Registration & Continental 
 Breakfast 

  9:00   Welcome, Introductions, Agenda 

  9:20    Review of February Meeting & 
 Responses to Questions/Feedback 

  9:45  Characteristics of Preferred 
 Portfolio 

10:00  Scenario Planning Process          
 & Sources of Uncertainty 

10:30   Break 

  

4 

 Time Topic                                          x     

10:45  Forecasts of Select Variables 

11:15 Update on Modeling EE 

11:30  Lunch 

12:30  Reference Case Scenario 
 & Alternative Scenarios  

  1:30        Stakeholder Scenarios   

  2:30   Scenario Review 

  2:50   Closing Comments 
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Review of February Meeting & 
Characteristics of Preferred Portfolio 

Scott Park, Director IRP Analytics - Midwest 

5 
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Recap of February Meeting 

6 

 Review of November 2017 meeting 

 Desired portfolio characteristics 

 Review of resource types 

 EE modeling 

 Prep for scenario development 
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Comments from February Meeting 

7 

STAKEHOLDER QUESTIONS/COMMENTS RESPONSES 

Have any one-off meetings with SH taken place? No 

What about the proposal by CAC to model EE bundles 

as zero-cost resources? 

We have expressed openness to a sidebar 

meeting 

How does the MPS load forecast compare to the IRP 

load forecast? 

The MPS forecast was prepared in 2017 and 

based upon the Spring 17 forecast; the IRP will be 

based on the Spring 18 forecast 

How did the EE assumptions in the 2015 IRP play out 

in reality? 

Total actual kWh savings during the 2015-2017 

period exceeded the 2015 IRP projections by 15% 

How will yet-to-be-developed EE technologies be 

considered in IRP? 

Similar load shapes as in the near term will be 

used along with future cost sensitivities 
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Comments from February Meeting 

8 

STAKEHOLDER QUESTIONS/COMMENTS RESPONSES 

Will stakeholders be allowed to present at meetings? 

• Yes but subject to time availability 

• Case by case basis 

• Need advance notice 

Less education; more opportunity for feedback 

Understand concerns of some stakeholders, but 

not everyone is at the same level of knowledge; 

early meetings more foundational; later meetings 

will include more opportunities for input 

Will stakeholders have an opportunity to develop scenarios? Yes - similar to the 2015 IRP process, 

stakeholders will be allowed to develop scenarios 

& portfolios Will stakeholders have an opportunity to develop portfolios? 

How will confidential data be handled? To be updated at April 17th meeting 
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Characteristics and Metrics 

9 

CHARACTERISTIC METRIC 

Low Cost 5-yr PVRR, 20-yr PVRR 

Low Risk Cost Variability Across Scenarios & Sensitivities 

Flexible Frequency, Size, Timing of Irreversible Decisions 

Low Environmental Impact Annual CO2 Emissions 

Reliable Meets Long-Term Planning Reserve Margin Each Year 

Note: It is important that, regardless of the ultimate composition of the preferred portfolio, resources are selected through a transparent process in 

which a comprehensive set of supply- and demand-side resources is considered and resources are assessed on an even playing field 
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-Scenario Analysis Process 
-Sources of Uncertainty 
-Representative Forecasts for Select Variables 

Nate Gagnon, Lead Planning Analyst 

10 
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Scenario Planning: Process 

11 

Define Scope & Purpose 

Identify Sources of 

Uncertainty 

Define “Key” Uncertainties 

Construct Scenarios 

Around Themes 

Check for Consistency and 

Completeness 

Develop Quantitative 

Models 

Sensitivity Analysis 

Select Preferred Portfolio 

Scenarios Portfolios 

106



Sources of Uncertainty 

12 

Market 
 Gas Price 

 Coal Price 

 Fuel Oil Price 

 Power Price 

 Load 

 

 

 

 

 

Policy 
 Carbon Cost/Limit 

 Tax Credits 

 MISO Market Design 

 Other New Compliance 

 

 

 

 

 

Technology 
 Cost of Wind 

 Cost of Solar 

 Cost of Storage 

 Cost of CC/CT 

 Heat Rates 

 Emissions Rates 

 Cost of CCS 

 EE Efficacy 

 BTMG Adoption 

 EV Adoption 

 107



Sources and Methods 

13 

 Forecasts in the following slides are representative of those we expect to use in the IRP analysis, but should not be considered final and do not 
exactly match certain proprietary forecasts 

 Fuel Price Cases: We plan to use derivatives of the coal and gas price forecasts in the EIA’s 2018 Annual Energy Outlook (AEO) for our alternative 
scenarios. Low price cases are based on the AEO “High Oil and Gas Resource and Technology” scenario, and high price cases are based on the 
AEO “Low Oil and Gas Resource and Technology” scenario 

 Market Blending: All fuel price forecasts reflect market prices for the first 2 to 5 years, followed by 3 to 5 years of blended market and fundamental 
forecast prices, before transitioning fully to the fundamental forecast.  Because we adjust the starting point, our forecasts are not exactly equal to 
those in the AEO, but the shapes of the curves are the same after the blending period 

 Power Price Cases:  Final power price curves will be developed based on the final fuel and carbon price assumptions using an iterative process that 
accounts for changes in the makeup of the MISO generating fleet.  Curves shown here are based on the fuel and carbon price forecasts in this 
presentation but do not account for changes in the MISO fleet 

 Load: The load forecasts shown here are internal Duke Energy forecasts and represent weather-normal gross load before adjusting for utility-
sponsored energy efficiency programs 

 Carbon Prices: The carbon price forecasts shown here are internal Duke Energy forecasts 

 Renewable Energy Costs: Based on the NREL 2017 Annual Technology Baseline converted to nominal dollars using inflation of 2.5% per year and, 
in the case of the solar forecast, converted to AC capacity at a 1.2 ILR and adjusted to reflect fixed tilt systems based on the NREL U.S. Solar 
Photovoltaic System Cost Benchmark: Q1 2017 
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Gas Price History and Forecasts 

14 
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Coal Price History and Forecasts 

15 
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Power Price History and Forecasts 

16 

111



Peak Load History and Forecast 

17 

Range based on SUFG 

2017 state-wide forecast 

SUFG 2017 state-wide forecast 

Note: Peak load forecast shown here is before accounting for utility-sponsored energy efficiency and demand response 
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Energy Demand History and Forecast 

18 

Range based 

on SUFG 2017 

state-wide 

forecast 

Note: Energy demand forecast shown here is before accounting for utility-sponsored energy efficiency 
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Carbon Price Forecasts 

19 
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Overnight Capital Cost, Wind 

20 

Note: Costs shown here exclude interconnection and owner’s costs 115



Overnight Capital Cost, Solar 

21 

Note: Costs shown here exclude interconnection and owner’s costs 116



Energy Efficiency 
Brian Bak, Lead Planning Analyst 

22 
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Modeling EE Update 

 The MPS shows different levels of EE savings potential under different sets 
of assumptions 

 Achievable: overall portfolio is cost effective and comports with historical customer 
behavior 

 Economic: each measure is cost effective but assumes full customer adoption 

 Technical: physically possible regardless of economics and assumes full customer 
adoption 

 The challenge for the IRP is to develop EE bundles that are feasible 

 Achievable 

 Enhanced:  greater EE savings from existing and new measures/programs 

 Technical Sub-set:  even greater savings from measures not included in Enhanced but 
part of Technical Potential in MPS 
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Using the MPS to Create EE Bundles 

Data from the MPS will be used to create different EE tiers 

24 

Each tier will also be divided into 
bundles:  

 

Res - Weather - Summer Only

Res - Weather - Year-Round

Res - Lighting

NonRes - Flat - Daytime

NonRes - Flat - Nightime

NonRes - Flat - Year-Round

NonRes - Weather - Summer Only

NonRes - Weather - Year-Round

Potential Tiers 2018-19 2020-22 2023-25 2026-31 2032-37

Achievable

Enhanced

Technical Sub-set

Time Buckets
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Cost of EE bundles 

25 

 Because the cost of future EE programs is uncertain, the growth in annual cost will be 
modeled as three trajectories consistent with a scenarios narrative 

Costs increase at inflation plus a 
factor for increased penetration (~4%) 
(Rising Real Costs) 

Costs increase at inflation (~2.1%) 
(Constant Real Costs) 

Innovation offsets inflation and factor 
for increased penetration (~0%) 
(Declining Real Costs) 
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Lunch 

26 
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Three Duke Scenarios 
 - Reference 
 - High Technology 
 - Slower Innovation 
 

Brian Bak, Lead Planning Analyst 

27 
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Reference Case Scenario 

28 

The Reference Case envisions many aspects and trends of the present 
persisting into the future.  Load growth is moderate at approximately 

0.5% per year.  Innovation continues to drive down the cost of 
renewable resources and energy efficiency measures, and increases in 

the cost of oil, gas and coal extraction are moderate.  Public opinion 
shows support for a response to climate change and a price on carbon 

emissions is imposed starting in 2025.  Lower capital costs for 
renewable projects and the presence of a carbon price obviate any 

push to extend federal tax incentives for renewables. 

 

 

 

123



Reference Case Scenario 

29 

Reference Gas Price Moderate Price on Carbon Emissions 

Mid Cost Renewables • Reference coal prices 

• Reference load 

• Reference EE cost trajectory 

• ITC reduced to 10% by 2022 

• PTC expires in 2020 

Note: Solar cost shown for illustrative purposes 
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High Tech Future 

30 

The High Tech Future features increased levels of innovation that 
hasten the reduction in the cost of renewable resources and energy 
efficiency measures while also holding down the cost of oil, gas and 

coal extraction. Load growth is higher than the Reference Scenario as 
technology gains and lower cost energy spur economic growth. As in 
the Reference Case, public opinion shows support for a response to 
climate change which, coupled with lower energy prices, leads to the 
imposition of a more aggressive price on carbon emissions starting in 

2025.  Lower capital costs for renewable projects and the presence of a 
steep carbon price eliminate discussion of extending federal tax 

incentives for renewables. 

 

 

125



High Tech Future 

31 

Low Gas Price High Price on Carbon Emissions 

Lower Cost Renewables • Low coal prices 

• Higher load forecast 

• Flat EE cost trajectory 

• ITC reduced to 10% by 2022 

• PTC expires in 2020 

Note: Solar cost shown for illustrative purposes 
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Slower Innovation 

32 

The Slower Innovation case features a reduction in the pace of 
technological advancement that moderates cost declines for renewable 
resources and energy efficiency measures.  Continued dependence on 

fossil fuels for generation and transportation, combined with higher 
resource extraction costs, puts upward pressure on fuel prices. Load 

growth is lower than the Reference Scenario being moderated by 
slower technology gains and higher energy prices, which also make a 
price on carbon politically unpalatable. Slower reductions in the capital 

costs for renewable projects lead to calls for the extension of federal tax 
incentives for renewables, which are extended through 2022. 
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Slower Innovation 

33 

High Gas Price No Price on Carbon Emissions 

Higher Cost Renewables • High coal prices 

• Lower load forecast 

• Higher EE cost trajectory 

• ITC of 30% through 2022, 10% thereafter 

• PTC extended at $10/MWh through 2022 
Note: Solar cost shown for illustrative purposes 
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Scenario Summary (DEI) 

34 

Scenario 

Gas 

Prices 

Coal 

Prices 

Load 

Forecast 

Carbon 

Price 

Cost of 

Solar & 

Wind 

Cost of 

EE 

Federal 

Tax Credits 

Reference 

Case 
Mid Mid Mid Mid Mid Mid 

Current Law 

Unchanged 

High Tech 

Future 
Low Low High High Low Low 

Current Law 

Unchanged 

Slower 

Innovation 
High High Low None High High 

Extended 

Through 

2022 
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Presentation of Stakeholder Scenarios 

35 
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Current Conditions (CAC) 

36 

Uses reference case forecasts for load growth, fuel, wholesale prices, 
wind, solar, etc. 

 

 

Natural Gas Price, Henry Hub NYMEX futures  

Coal Price, Delivered CME futures plus delivery charge 

Carbon Price 

Solar All-In Overnight Capital Cost, Fixed Tilt, 20 MW AC Pegged to Bloomberg New Energy Finance or GTM research forecast 

Wind All-In Overnight Capital Cost, Onshore, 100 MW Pegged to NREL ATB forecast 

Peak Summer Load Before Utility-Sponsored EE Duke reference case 

Annual Energy Consumption Before Utility-Sponsored EE Duke reference case 

Power Price OTC forwards for the Indiana Hub 
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Social Cost of Carbon (CAC) 

37 

Uses reference case forecasts for load growth, fuel, wholesale prices, 
wind, solar, etc, with a carbon price imposed in line with the social cost 

of carbon as estimated by EPA. 

Natural Gas Price, Henry Hub NYMEX futures  

Coal Price, Delivered CME futures plus delivery charge 

Carbon Price Social Cost of Carbon from EPA TSD 

Solar All-In Overnight Capital Cost, Fixed Tilt, 20 MW AC Pegged to Bloomberg New Energy Finance or GTM research forecast 

Wind All-In Overnight Capital Cost, Onshore, 100 MW Pegged to NREL ATB forecast 

Peak Summer Load Before Utility-Sponsored EE Duke reference case 

Annual Energy Consumption Before Utility-Sponsored EE Duke reference case 

Power Price OTC forwards for the Indiana Hub 
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Beneficial Electrification (CAC) 

38 

Customer preferences push adoption of distributed solar, electric vehicles, 
and "smart" thermostats.  Storage costs are pegged to Wood Mackenzie 

forecasts, EV adoption rates from BNEF, and appropriate vendor 
commodity prices will be utilized in order to maintain consistency with this 

new paradigm.  
Natural Gas Price, Henry Hub Vendor Supplied 

Coal Price, Delivered Vendor Supplied 

Carbon Price   

Solar All-In Overnight Capital Cost, Fixed Tilt, 20 MW AC Pegged to Bloomberg New Energy Finance or GTM research forecast 

Wind All-In Overnight Capital Cost, Onshore, 100 MW Pegged to NREL ATB forecast 

Peak Summer Load Before Utility-Sponsored EE Duke reference case adjusted for DER, EV, and thermostat adoption. 

Annual Energy Consumption Before Utility-Sponsored EE Duke reference case adjusted for DER, EV, and thermostat adoption. 

Power Price Vendor Supplied 
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Load Growth and Economy Decouple 
(CAC) 

39 

Electricity consumption and economy growth continue to decouple from 
each other such that electricity consumption remains stagnant even as the 
economy improves.  The commodity prices would have be developed with 
vendor support under the presumption that load growth remains stagnant 

through the U.S. 
Natural Gas Price, Henry Hub Vendor Supplied 

Coal Price, Delivered Vendor Supplied 

Carbon Price   

Solar All-In Overnight Capital Cost, Fixed Tilt, 20 MW AC Pegged to Bloomberg New Energy Finance or GTM research forecast 

Wind All-In Overnight Capital Cost, Onshore, 100 MW Pegged to NREL ATB forecast 

Peak Summer Load Before Utility-Sponsored EE Based on 10-year trend of sales in DEI territory. 

Annual Energy Consumption Before Utility-Sponsored EE Based on 10-year trend of sales in DEI territory. 

Power Price Vendor Supplied 
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Global Carbon Constraint (Mullett) 

40 

This scenario is based on the IPCC 2011 Report which considers 
constraining cumulative global carbon emissions to no more that one 

trillion metric tons by 2050 in order to have any meaningful chance (25%) 
of constraining global temperature rise to below two degrees centigrade.  

In this context, it should be noted that approximately half of those 
emissions had already been made by 2011, meaning that future carbon 

emissions between 2011 and 2050 needed to be constrained to between 
250 and 500 million tonnes.    

This analytical construct was then used in the Paris Climate Accords of 
2015 to elicit "fair share" National Determined Contributions (NDCs) 

intended to make a reasonable start on meeting that global constraint.    

 

 

135



Global Carbon Constraint (Mullett) 

41 

Of late, major investors and financial standards organizations have 
extended this analytical framework to major corporations in the energy, oil 
and gas industries as a financial disclosure framework designed to better 

inform management, boards of directors, investors and the consuming 
public at large of the relative climate-related "stranded investment risk" of 
current corporate policies and conceivable alternatives to those policies.  

Duke Energy is one of those major corporations, with climate-related 
stranded investment risk being estimated at eight to ten billion dollars. 
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Utility of The Future (Mullett) 

42 

Indiana utilities face unavoidable and significant financial and operational 
risks in the current IRP planning horizon from 2018 through 2037 

associated with technological innovation and electricity market 
transformation.   This scenario is intended to reflect the evolution of the 

traditional Indiana utility business and regulatory models into "the utility of 
the future" required to address these risks.  Rather than "re-invent the 
wheel" to describe the conceptual nature of this scenario, I am instead 
providing a recent report prepared by the Rocky Mountain Institute to 

summarize its ongoing Utility of the Future project combining research, 
analysis and collaborative discussion among representative stakeholders 

which is being facilitated by the Institute. 
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Overall Scenario Discussion &  
Next Steps 

Scott Park, Director IRP Analytics - Midwest 

43 
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Evaluation of Scenarios in Aggregate 

 Do we have a comprehensive set of scenarios? 

 What major potential futures have we overlooked? 

 How can we address significant gaps (if any)? 

 

 Have we avoided redundancy? 

 Delete/merge redundant scenarios 

 

 What possibilities remain to be addressed in sensitivity analysis? 
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Scenario Summary 

45 

Scenario 
Gas Prices 

Coal 

Prices 

Load 

Forecast 

Carbon 

Price 

Cost of Solar 

& Wind 

Cost 

of EE 

Federal Tax 

Credits 

1) Reference Case Mid Mid Mid Mid Mid Mid Expire 

2) High Tech Future Low Low High High Low Low Expire 

3) Slower Innovation High High Low None High High Renewed 

4) Current Conditions 
Extrapolate 

Market 

Extrapolate 

Market 
Mid None Mid Navigant Mid Expire 

5) Social Cost of Carbon 
Extrapolate 

Market 

Extrapolate 

Market 
Mid SCC(EPA) Mid Navigant Low Expire 

6) Beneficial Electrification 
Vendor 

(Mid?) 

Vendor 

(Mid?) 

Adjusted for 

DER, EV, etc 
None Mid Navigant Low Expire 

7) Load Growth and      

Economy Decouple 
Vendor Vendor 

Extrapolate 

10 yr. trend 
None Mid Navigant Low Expire 

8) Global Carbon Constraint Low Low Low 
CO2 Cap  

DEI share 
Mid Navigant Low 

Expire 

 (+sensitivity) 

9) Utility of the Future 
High (Gross) 

Low (Net) 
SCC Mid Navigant Low 

Expire 

 (+sensitivity) 
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Next Steps 

 April/May – Finalize model inputs 

 May/June – Inputs to be made available to stakeholders 

 June – Develop optimized portfolios for each scenario 

 June – Develop hybrid portfolios as needed 

 Stakeholders will be asked to propose alternative portfolios at the June 
29th meeting 
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Closing Comments, Stakeholder Comments 
Heather Quinley, Director Energy Affairs & Stakeholder Engagement 
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Closing Comments 

 Please complete comment cards or send by April 24 to Scott at:  

    scott.park@duke-energy.com 

 

 Meeting summary and other materials will be posted on website by 
April 25 

 (http://www.duke-energy.com/indiana/in-irp-2018.asp) 

 

 Next workshop scheduled for June 29th, 2018 
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