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Executive Summary –
It is necessary that Duke Energy reduce its carbon dioxide emissions to net-zero by mid-century. 
Duke Energy has risen to the challenge by issuing CO2 emission reduction goals and an electricity 
generation strategy to achieve net-zero CO2 emissions by 2050, as described in the Duke Energy 
2020 Climate Report: Achieving a Net-Zero Energy Future (released April, 2020).  Environmental 
advocates pressing Duke Energy on these commitments needed a focused process for engaging 
with the company.  In order to participate in such a process, the Climate Report Review Group 
(CRRG) was formed under the auspices of a consortium of advocacy organizations, the Charlotte 
Mecklenburg Climate Leaders (CMCL). Having now completed its process of engagement with 
Duke Energy, the CRRG presents this report.   

The CRRG met with Duke Energy on behalf of CMCL environmental stakeholders in the Carolinas for 
the specific purpose of conducting a detailed examination, with Duke Energy’s support and coop-
eration, of its 2020 Climate Report and corporate climate strategy. A respectful and constructive 
engagement between the CRRG and Duke Energy staff was achieved, and they worked together 
to develop a structured review process designed to facilitate a comprehensive assessment of the 
report and of the company’s climate strategy. The results of this process are documented in the 
Findings and Recommendations reported here, material whose intention is to stimulate innovative 
ideas and actions of interest and value to both Duke Energy and environmental stakeholders.

The review itself was conducted from August 1 through November 16 of 2020. Three types of 
resources were used in the review: 1) publicly available reports, studies, and websites provided by 
Duke Energy; 2) webinars and briefings to which the CRRG was given access by Duke Energy; and 
3) a series of three meetings between CRRG reviewers and Duke Energy staff.

This final report contains 47 CRRG Findings. Each Finding is intended to be an objective state-
ment, based on the reviewed materials discussed above and deemed critical to understanding the 
accuracy, completeness, and/or significance of some element of Duke Energy’s climate strategy. 
Findings cover the wide range of topics shown in the table below:
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Topic # Topic Name Topic # Topic Name
Category 1 IRP Cases and Extension 2030 to 2050 Category 2 (cont) Technologies to Meet 2030 to 2050 Goals

1 Cases A and B: Base Cases 14 Grid/DSR

2 Case C: Fastest coal retirements 15 Efficiency

3 Case D: 70% in 2030 – wind 16 Electrification

4 Case E: 70% in 2030 – nuclear 17 T&D upgrades

5 Case F: No new gas Category 3 Enterprise Planning Process Elements

6 70% vs 50% carbon reduction in 2030 18 Scenario analysis

7 Modeling 2035 to 2050 19 Metrics/tracking

Category 2 Technologies to Meet 2030 to 2050 Goals 20 Collaboration/partners

8 Solar 21 Leadership

9 Nuclear 22 Risk management

10 Wind 23 Governance

11 Storage 24 Carbon policy

12 ZELFRs (Zero Emission Load-Following 
Resources)

25 Societal Impacts

13 Hydrogen

The final report also contains eight Recommendations for Duke Energy’s consideration. A Recom-
mendation defines some action on the part of Duke Energy that reviewers believe would enhance 
its climate strategy. Each recommendation is supported by one or more Findings.

The recommended actions are: 

1. Develop an alternative definition to that currently employed for least cost requirements for 
new generation planning being considered by decision makers.

2. Create a timeline, with critical path elements, for deployment of offshore wind energy.

3. Define and advocate for a detailed and stable carbon policy that employs the seven princi-
ples noted in the 2020 Climate Report.

4. Use the Integrated Resource Plan (IRP) scenario analysis tools to develop a case to maximize 
renewable energy expansion – including solar and wind energy and storage – in order to 
accelerate the reduction of fossil-fuel sources and minimize the need for new gas generation. 
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5. Increase efforts to investigate and critically review Zero-emission Load Following Resource 
(ZELFR) technology development.

6. Investigate Duke Energy’s potential role in a hydrogen infrastructure in the Southeastern 
U.S.

7. Develop and communicate to stakeholders an integrated vision of smart grid and edge-of-
grid technology and its contribution to CO2 emission reduction in Duke Energy’s climate 
change strategy.

8. Develop a larger set of status and performance metrics to be used for tracking progress and 
for determining the likelihood of success for Duke Energy’s climate strategy, and to create a 
metrics and tracking dashboard. 

In addition to its Findings and Recommendations, the CRRG observed the following significant 
accomplishments of Duke Energy in addressing climate change that are worthy of recognition:

	♦ 39% reduction in carbon emissions from 2005 through 2019

	♦ New, more strict carbon reduction goals for 2030 and 2050

	♦ Comprehensive strategic planning to achieve CO2 emission reduction goals

	♦ State-of-the-art analytical methods, models, and scenarios

	♦ Extensive stakeholder communications and collaboration

	♦ Knowledgeable technical staff in critical positions within the company who are able to exe-
cute CO2 emission reduction and clean energy strategy

CRRG members also observed stakeholder concerns which have been addressed by Duke Energy 
but on which, in many instances, the parties remain far apart. Continuing dialogue is needed to 
bring the parties closer together on these persisting stakeholder concerns:

	♦ Plans to move toward renewables (solar, wind, storage) do not move fast enough and are not 
sufficiently extensive. 

	♦ Plans continue to build and rely on natural gas generation for many years to come.

	♦ Plans rely excessively on immature advanced technologies for generation after 2030.

	♦ A 50% reduction of CO2 emissions in 2030 is not sufficient to ensure net-zero carbon reduc-
tion in 2050.  Stakeholders believe that 70% reduction in 2030, the NC Clean Energy Plan 
Goal, is achievable and needed.

	♦ Plans to address inequities from climate change and energy poverty in frontline communities 
are insufficient. 



7

The Findings and Recommendations address the following areas that are likely to delay CO2 emis-
sion reduction goals unless they receive ongoing (or, likely, increasing) attention:

	♦ Timely transmission upgrades and necessary inter-ties will be necessary, but there are many 
barriers to their success.

	♦ Smart grid and edge-of-grid technologies seem to be critical for success, so Duke Energy 
could present a clearer vision and expected results from investment in these technologies.

	♦ It is recommended that Duke Energy provide more leadership on:

•	 Details of policy reforms needed to realize CO2 emission reduction scenarios.

•	 Advanced generation-technology progress needed during the period 2030 to 2050 in 
order to reach the goals.

	♦ Metrics, tracking, feedback, and subsequent course corrections on climate goal progress 
would increase the likelihood of success.

Continued due diligence is necessary in other areas identified in the Findings, including: 

	♦ governance,

	♦ risk management,

	♦ societal impacts of climate change actions or inaction, and

	♦ further electrification of transportation, thermal energy, and industrial processes.

The Need –
We know that detrimental climate change is occurring and that human activity is the principal 
contributor. Increases in greenhouse gases (GHGs) in the atmosphere enable climate change and 
its subsequent effects on the environment, public health, the economy, and societal stability. We 
know enough about the science of climate change to predict that global GHG emissions must be 
reduced to near-zero by mid-century to avoid the likelihood of catastrophic effects. Electric power 
generation is the largest emitter of GHG globally.  And in the United States, emissions due to elec-
tric power generation, at 27%, are second only to emissions from the transportation sector, at 28% 
(https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions).  Duke Energy is among 
the largest electricity generating companies in the United States. Therefore, it is necessary that 
Duke Energy reduce its CO2 emissions to net-zero by mid-century.

Duke Energy’s work to rise to this challenge includes not only the CO2 emission reduction goals 
and an electricity generation strategy to achieve net-zero CO2 emissions by 2050 set forth in its 
2020 Climate Report, but also strategic planning efforts detailed in the IRP and Integrated System 
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Operations Planning (ISOP).  Taken together, these plans operate synergistically to achieve Duke 
Energy’s CO2 reduction goals.  

Duke Energy provides a structured process for stakeholder involvement in the IRP and ISOP.  How-
ever, the IRP, ISOP, and climate strategy are all linked, and no such process exists for stakeholder 
involvement in the climate strategy as a whole. This strategy has a longer time frame than that of 
the IRP or ISOP, and alternative strategies for optimizing different priorities: cost, reliability, or clean 
energy. To make an effective contribution, environmental stakeholders need a focused process 
for future engagement with Duke Energy, specifically on its climate report and strategy. The CRRG 
welcomes the development of such a process. 

 The Objectives – 
Through this project, the CRRG sought to fulfill the following objectives:

1. to conduct a comprehensive review of Duke Energy’s 2020 Climate Report and associated 
climate strategy,

2. to stimulate sponsorship from a broad spectrum of environmental leaders in the region, as 
well as the support and cooperation of Duke Energy’s upper management,

3. to represent the interests of environmental stakeholders within the Duke Energy Carolinas 
and Duke Energy Progress service areas,

4. to employ a structured review process that was developed jointly by the CRRG and Duke 
Energy staff participating in the review, and

5. to formulate and document results in a report of Findings and Recommendations. 

Beyond the tactical objectives above, this project had the following broader strategic objectives: 

1. to achieve an engagement between the CRRG members and Duke Energy staff that is 
respectful and constructive throughout, for the purpose of maximizing open communication, 
developing understanding through a listening process, establishing relationships for future 
beneficial engagements, identifying actions of mutual interest, and stimulating innovative 
ideas to address climate goals,

2. to articulate and report findings that may be used by environmental stakeholders to further 
their efforts to reduce GHG emissions, and

3. to facilitate and encourage Duke Energy’s taking into consideration the insights from review 
Findings and adopting some or all of the report Recommendations in its plans and activities 
going forward.

The review process, described below, was carried out to achieve the above objectives.
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The Review Process –
The chronology below includes significant milestones and dates in the review process. It is fol-
lowed by a discussion of this review process. 

April 23    Duke Energy 2020 Climate Report was released.

July 10   CMCL Steering Committee agreed for CMCL to sponsor review of Duke 
Energy 2020 Climate Report.

July 30    Membership of the CRRG was finalized, with ten CRRG reviewers being 
selected.

August 2   Duke Energy made CRRG aware of National Renewable Energy Labora-
tory (NREL)’s Carbon-free Resource Integration Study, Phase 1, Released 
January 17, 2020: an investigation of ways to maximize the expansion of 
renewables in the Duke Energy Carolinas and Progress service areas.

August 21   Duke Energy’s ISOP Forum for stakeholders was conducted: innovative 
ways to analyze grid and demand-side resources and programs with col-
laboration and partnering.

August 25   A Foundational Meeting between Duke Energy and the CRRG was con-
ducted: a briefing by Duke Energy on new information emerging since 
the 2020 Climate Report and on the Portfolio Screening Tool (PST).

September 1   Duke Energy Carolinas (DEC)/Duke Energy Progress (DEP) IRPs were re-
leased.  Its detailed report and appendices are valuable resources.

September 18    A stakeholders’ briefing of DEC and DEP IRPs was conducted by Duke 
Energy: six scenario modeling cases and the IRP’s relationship with the 
climate strategy.

September 22   CRRG and Duke Energy established a schedule, format, and process for 
two Dialogue Meetings 10/16 and 11/16.

October 5   The CRRG sent Topics and Questions to Duke Energy in preparation for 
CRRG/Duke Energy meetings.

October 16    CRRG/Duke Energy Dialogue Meeting 1 was conducted.  

October 30   NREL Carbon-free Resource Integration Study, Phase 2, was briefed for 
stakeholders: an investigation of ways to maximize the expansion of re-
newables in the Duke Energy Carolinas and Progress service areas.

November 16    The second CRRG/Duke Energy Dialogue Meeting was conducted.

December 18  The CRRG’s final report, Review of Duke Energy’s 2020 Climate Report 
and Associated Duke Energy Climate Strategy, was completed by CRRG 
and sent to CMCL in preparation for release.

 



10

The need for the review, and the opportunity to perform the review, for the mutual benefit of the 
environmental community and Duke Energy, was recognized in April, 2020, upon release of Duke 
Energy’s 2020 Climate Report. Several individuals who later became CRRG members approached 
Duke Energy with the proposal for such a review. Duke Energy concurred at the highest level of 
management. These individuals then approached CMCL to sponsor the review. The CMCL Steer-
ing Committee agreed to this sponsorship in July. By the end of July, the CRRG review group of ten 
members was constituted. As a whole, the interests, talents, and expertise of the group covered 
the breadth and depth necessary to understand and review the Duke Energy climate strategy. The 
CRRG members are listed in the Appendix.

The actual review was conducted from April 1 through November 16. Three resource types were 
used in the review: 

1. publicly available reports, studies, and websites provided by Duke Energy, such as the 2020 
Climate Report, the 2020 IRP, the NREL Carbon-free Integration Study Phase 1, and the ISOP 
website report,

2. webinars from Duke Energy such as its 2020 IRP workshops and briefing, the ISOP work-
shop, and the NREL Study Phase 2 briefing, and

3. a series of three meetings between CRRG reviewers and Duke Energy staff.

The latter resource, the three CRRG/Duke Energy Meetings, played a particularly significant role in 
facilitating the review objectives. They provided engagement between CRRG reviewers and Duke 
Energy staff.  There was candid dialogue, and this engendered a deeper understanding of differing 
points of view.  

At the Foundational Meeting, Duke Energy presented new materials and its perspective on issues 
that might not be evident from the other resources. At the two following CRRG/Duke Energy Dia-
logue Meetings, the CRRG selected a set of agenda topics and posed questions in advance of the 
meeting. The meetings consisted of Duke Energy’s response to the questions and subsequent 
dialogue on the topics. In total, the three CRRG/Duke Energy review meetings provided nine hours 
of face-to-face dialogue (done virtually, due to Covid-19 considerations).

The topics chosen for the Dialogue Meetings were as follows:

Dialogue Meeting 1: Review of the six IRP Cases A through F and their respective advanced 
technologies

	♦ Maximizing Solar Capacity and Generation

	♦ Base Cases with and without a postulated carbon price policy

•	 IRP Cases A & B
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	♦ Minimizing the Need for Coal and Gas

•	 IRP Case C: Fastest Practical Coal Closures

•	 IRP Case F: No New Gas

	♦ Cases that Meet 70% by 2030 (the NC Clean Energy Plan Goal)

•	  IRP Case D: Onshore & Offshore Wind Power                                        

•	  IRP Case E: Nuclear Power, Next Generation Small Modular Reactors (SMRs), and Opera-
tion to 80-year Life                                                                                        

Dialogue Meeting 2:  Review of other strategy elements that enable the portfolio and embed-
ded technologies to achieve climate goals

	♦ Hydrogen Infrastructure and Other Advanced Storage Technology                                 

	♦ Smart Grid, Edge-of-grid, and Demand-side Resources to Reduce GHG                  

	♦ Modeling and Scenario Analysis – Now and in the Future

	♦ Setting and Tracking of Metrics

	♦ Leadership in Goals, Planning, and Advanced Technology/Policy/Regulations                                                                                

After the CRRG/Duke Energy Dialogue Meeting 2 on November 16, the CRRG commenced to pre-
pare the results of their review.   The CRRG chose to present the results with a list of Findings 
arranged by topics.  Each Finding is intended to be an objective statement that is based on the 
reviewed materials discussed above and that is critical to the accuracy, completeness, and/or sig-
nificance of some element of Duke Energy’s climate strategy.  A Finding does not present consen-
sus recommendations for specific actions by Duke Energy; such recommendations are addressed 
later in this section.   But a Finding may include suggestions by the reviewers for future actions 
associated with that Finding.  

This final report contains 47 CRRG Findings. To provide a logical structure for their presentation 
and to illustrate the breadth of the CRRG review, the Findings are arranged by topic. These topics 
cover not only those chosen for the latter two CRRG/Duke Energy Meetings, but many more areas 
presented by Duke Energy in its 2020 Climate Report. The topics for organizing the Findings, as 
well as the three categories for grouping the topics, are presented below:
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Topic # Topic Name Topic # Topic Name
Category 1 IRP Cases and Extension 2030 to 2050 Category 2 (cont) Technologies to Meet 2030 to 2050 Goals

1 Cases A and B: Base Cases 14 Grid/DSR

2 Case C: Fastest coal retirements 15 Efficiency

3 Case D: 70% in 2030 – wind 16 Electrification

4 Case E: 70% in 2030 – nuclear 17 T&D upgrades

5 Case F: No new gas Category 3 Enterprise Planning Process Elements

6 70% vs 50% carbon reduction in 2030 18 Scenario analysis

7 Modeling 2035 to 2050 19 Metrics/tracking

Category 2 Technologies to Meet 2030 to 2050 Goals 20 Collaboration/partners

8 Solar 21 Leadership

9 Nuclear 22 Risk management

10 Wind 23 Governance

11 Storage 24 Carbon policy

12 ZELFRs (Zero Emission Load-Following 
Resources)

25 Societal Impacts

13 Hydrogen

The final report also contains eight Recommendations for Duke Energy’s consideration. A Recom-
mendation defines some action on the part of Duke Energy that reviewers believe would enhance 
its climate strategy. A Recommendation might have the intention to further reduce GHG emissions, 
to increase the likelihood of achieving carbon reduction goals, or to improve communications or 
stakeholder understanding of the climate strategy. Each Recommendation addresses one or more 
of the Findings in this report. The intent is to describe a small number of actions that could benefit 
both Duke Energy and the environmental community. Many more recommendations could have 
been derived from the rich observations and suggestions detailed in the Findings. However, the 
reviewers believe that these eight Recommendations are among the most promising and impactful 
candidates for near-term action. 
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Findings –
This section includes the 47 Findings that resulted from the CRRG review. Each Finding is pre-
ceded by the topic most applicable to that Finding.  The list of topics and their categorization as 
well as what constitutes a Finding are presented in the “Review Process” section above.  

Topic Category 1: IRP Cases and extension from 2030 to 2050

IRP Base Cases A & B

1. The current definition of “least cost” used by the North Carolina Utilities Commission does 
not include societal costs such as public health effects from air and water pollution and land 
contamination, economic loss from heat and drought, increased storm damage, or other 
health, safety and economic effects of GHG emissions. These costs were not embedded 
in the current least-cost Case A, but they were included to some extent in Cases B through 
F by means of the carbon price. To develop an alternative least-cost base scenario would 
take additional effort; however, that may yield a persuasive argument for a more aggressive 
GHG reduction strategy, as in the 70% CO2 emission reduction IRP cases. Duke Energy could 
involve other stakeholders in defining this new cost basis, and implementing changes could 
ultimately require legislative and Utilities Commission action.  

IRP Case C: Fastest Coal Retirements

2. Similar to Base Cases A and B, accelerated closures of coal power generation plants provide 
environmental value. However, according to Duke Energy’s Case C scenario analysis, this 
value is realized sooner in Case C, while the revenue requirements to Duke Energy, costs to 
consumers, and dependence on technology and policy advancement are not much different. 
Case C does not achieve 70% reduction in 2030; however, it does achieve 64% reduction in 
the period 2030-2035. This scenario is worthy of greater consideration because it provides 
positive results through 2030. There is an added potential for very good results from 2035 
through 2050. Based on the near-term cost and carbon reduction projections, it would be 
useful to analyze the options for Case C in the 2035-2050 period in greater detail.   

IRP Case D: 70% Reduction in 2030 with Wind

3. Case D aggressively proposes onshore and offshore wind resources in order to achieve 70% 
CO2 emission reduction by 2030. Constraints or policies introduced at the federal and state 
levels have made it more challenging. There remain many policy and physical constraints 
and uncertainties associated with offshore wind development. These include the constraints 
placed on offshore wind by uncertainty about future policies, engineering and environmen-
tal issues with siting, and challenges with developing technology for very large generating 
units, as well as with building transmission lines from the generators to inland load centers. 
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The above issues with offshore energy deployment need to be understood and, as needed, 
resolved to allow for offshore wind installations. Also, specific policies, laws, and regulations 
may be necessary to reduce costs and time delays due to legal challenges. These issues 
inject significant uncertainties into project timing and costs.  A timeline with critical path ele-
ments is needed, especially for offshore wind, in order to decrease these uncertainties and 
increase the likelihood for the success of Case D. 

IRP Case E: 70% Reduction in 2030 with Nuclear

4. Duke Energy stated that a Small Modular Nuclear Reactor (SMR) generation plant by 2030 
likely cannot occur on time because of delays in the NuScale demonstration project in Idaho. 
But this SMR is central for Case E to meet 70% CO2 emission reduction in 2030. 

Another nuclear power option, the TerraPower Natrium plant, is a more versatile plant; and 
Duke Energy is an advisor to that project. It has faster load-following capabilities (i.e., it can 
be quickly dispatched to generate power as needed) and long-term storage capabilities. 
Because it is less technology ready than the SMR, the Natrium plant for this scenario likely 
would not meet the 70% 2030 Co2 reduction goal either.  

Nor can renewables replace the SMRs in this scenario, even though the levelized cost of 
energy (LCOE) from SMRs is around $55, while the LCOE for solar is around $30. For Case 
E, the portfolio building process used three optimization criteria: cost, system operating 
constraints, and meeting 70% CO2 reduction in 2030. The scenario software economically 
selected renewables up to 900 MW per year, a limit imposed by system operating con-
straints.  To meet 70% CO2 reduction, the process then added SMRs that could meet system 
operating constraints. 

Considering the factors above, the only IRP case that can meet the 70% 2030 goal is Case 
D. We believe it is important to have more than one candidate capable of meeting that more 
aggressive 2030 goal, especially since Case D’s heavy reliance on offshore wind introduces 
numerous uncertainties into its potential deployment.     

IRP Case F: No New Gas 

5. Duke Energy did not address the possibility of closing coal plants while at the same time 
adding no new gas generation assets. Studies by environmental groups claim that there are 
substantial generating reserves that enable early coal closure without the addition of new 
gas.  However, Duke Energy’s analyses conflict with that conclusion. They imply that satisfy-
ing these criteria together would require using untried and costly technology while loosen-
ing other constraints, including reserve margin and interconnection capability.  Duke Energy 
has shown the inputs and assumptions in its analysis.  It would therefore be informative for 
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the authors of the environmental group studies to show which specific inputs and assump-
tions lead Duke Energy to different conclusions, then to determine which is the appropriate 
analysis meeting CO2 emission reduction goals.

6. The No New Gas Case requires new wind energy resources and expanded solar, storage, 
and ZELFRs (represented here as nuclear SMRs) by 2030, and probably many additions 
to transmission as well. These elements are high cost and have a risk of not materializing, 
particularly the acquisition of transmission capacity. Case F could also lead to blackouts if 
transmission interconnections are not adequate, or if reserve margin is not reliable (as expe-
rienced recently in California). In this scenario, coal closures are delayed to accommodate 
the above additions of new generating assets, which would keep GHG levels and other 
environmental effects of coal high through 2030. This analysis implies that a diligent effort 
to minimize new gas by favoring alternative strategies is preferable to a strict moratorium on 
new gas generation, both environmentally and in terms of cost.   

7. A possible modification of the No New Gas Case would be to limit new gas generation to 
that which can evolve over time to operate with 100% hydrogen (i.e., carbon-free) fuel, while 
retiring or replacing all gas generation unsuited to such a process.  This evolution could take 
place as the cost of electrolysis and the technical readiness of gas turbines improve. Hydro-
gen-fired turbine generation could be an important part of a balanced system that employs 
maximum solar for handling summer loads, supplemented by gas generation in the winter 
when solar is less reliable (about 5% of rated power).

The green hydrogen needed for winter could be produced from excess solar in spring and 
fall. Duke Energy’s current excess solar this past spring was reported as 150 MW for the 
three-month period. When installed solar is doubled, as is planned to occur in five years, the 
excess generation could be as high as 300 MW for the three-month period. This amount of 
excess solar is estimated to create about 70 million pounds of hydrogen, which is equivalent 
to the energy created by about 200 million pounds of natural gas. One might expect a similar 
excess of solar energy in the fall.  

Getting from 2035 to 2050

8. For Cases B through E, annual percentage increases in residential bills above Base Case 
A are no more than 1.2%. Cumulative 2020-2035 change in residential bills for Cases B 
through E above Base Case A is no more than 15.4%. Revenue requirements for Cases B 
through E are no more than 25% higher than for Base Case A. These increases are not insig-
nificant, but Base Case A incurs incremental societal costs that are not accounted for in the 
revenue requirements or in customer bills. If Duke Energy could identify and estimate these 
costs, then the metrics of Duke Energy’s revenue requirements and residential customer 
bills would be a more useful criterion for selecting a strategy from among the six IRP Cases. 
Achieving net-zero carbon emissions for the electricity sector by 2050 is necessary in order 
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to avoid significant changes in the natural environment, changes which could incur costs for 
mitigation and adaptation that would far exceed the incremental costs cited above.  

9. There is no detail in the IRP scenario analyses from 2035 to 2050 that shows how the goal 
of net-zero carbon emissions is to be achieved by 2050. Of course, there is great uncertainty 
in the initial conditions in 2035. That uncertainty includes the readiness of developing tech-
nologies (as well as their state of readiness in the 2035-2050 timeframe), as well as future 
load projections. However, planning appropriately for 2035-2050, a vitally important period 
for the CO2 emission reduction strategy, will require more detail in scenarios for that period. 
Actually, the incoming administration might expect the electric utility industry to be carbon 
neutral by 2035, in accord with what climate scientists are reporting as an update to earlier 
Paris Accords assumptions, with the result that all schedules may need to be accelerated. 

10. The timelines of CO2 emission reduction for the IRP cases show that most cases produce 
reductions steadily until 2030, which has a specific CO2 emission reduction goal; then they 
plateau until 2035. The NREL Phase 2 study shows this even more clearly. This study is not 
entirely realistic, lacking consideration of constraints on building rates and showing new 
generation to appear instantly at 2050; however, it does show that utilities have an incentive 
to wait until explicitly required to reduce carbon, since costs are declining over time as tech-
nologies are able to mature. The 2030 and 2050 goals might not then achieve the steady 
GHG improvement that is desired, due to the many uncertainties that could delay or even 
prevent the development of assets now planned to reduce carbon emissions.  Duke Ener-
gy’s success in achieving its climate goals might be furthered by seeking incentives and/or 
assurances that it could recover the costs if it begins projects to reduce emissions as soon 
as practicable, especially if there is risk associated with more aggressive action.   

Topic Category 2: Technologies to meet 2030 to 2050 goals 

Solar

11. Duke Energy did not specifically discuss a scenario case where solar energy was maximized, 
as suggested by reviewers. However, they did inform us of the complexity of such a build-
out and what would be needed in order to optimize for solar: 1) to set a high-enough carbon 
price, 2) to supplement solar with wind, 3) to increase storage, and 4) to work for intercon-
nection queue reform. 

The selected carbon price (an initial $5/ton, increasing $5/year, is low compared with prices 
advanced by some studies) caused the model to select more solar, as well as more onshore 
wind and more storage. To include wind energy options and long-term storage, in turn, 
caused more solar to be selected. Also, study of greater transmission interconnection is 
in process.  A modeling scenario specifically to investigate these factors to maximize solar 
energy and renewable energy in general without normal cost constraints is desirable and 
would be informative (as was the present No New Gas case).   
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12. Preliminary results from the NREL Phase 2 study show that, with large amounts of diverse 
renewable energy, there can be significant curtailments of solar power in all but the high-
est peak winter periods through 2050. This indicates a significant benefit in making use of 
long-term storage to reduce curtailment of solar power in peak winter periods. Hydrogen 
production by electrolysis and subsequent storage offers an alternative to any curtailment of 
renewable energy including solar.    

13. Duke Energy states that municipal space was deemed “nonviable” for solar-PV build-out. 
It would be informative to explore creative utilization of municipal spaces such as building 
rooftops, parking lots, capped landfills, and similar spaces for solar-PV build-out.  

14. Duke Energy shared that, as part of the ISOP development work, they are exploring poten-
tial screening processes to help identify economically efficient opportunities for grid invest-
ments to enable renewable development. It is desirable that stakeholders be kept informed 
of progress on development of these tools; and, when implemented, on the benefits they are 
bringing to renewables development.

Nuclear  

(See also Finding 4 under IRP Case E above.)

15. Duke Energy agrees that continued reliable operation of their 11,000 MW of nuclear gener-
ation at greater than 90% capacity factor is the largest contributor to carbon-free electricity. 
The current fleet of eleven units is proposed to operate to 80-year life, which is beyond 
their initial design life. It is important for Duke Energy to have state-of-the-art risk, aging, and 
asset management programs for these assets, including allocation for continuing capital 
improvements to keep the plants reliable, modern, and of course safe. Such programs are 
not required by their licenses, but they are necessary for continued reliable operation and to 
minimize loss-of-plant risks. In addition, optimal performance of nuclear power through 2050 
will support the transition to new baseload technologies that may come online after 2050.  

16. Some environmental advocates accept that nuclear power generation facilitates meeting 
the challenge of climate change because it produces no GHG emissions, only heat in cooling 
water. Not much has been discussed about environmental effects at the sites for produc-
ing nuclear fuel, however. Such effects may be significant with nuclear power generation, 
as are methane losses with fracking for natural gas. Also, the long-term storage of high-
level waste has risks that could be identified. Since there is concern among citizens about 
health and safety risks  connected with nuclear generation, it would be helpful to evalu-
ate these concerns relative to the benefits of carbon-free generation from nuclear power. 
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Wind  

(See also Finding 3 under IRP Case D above.)

17. In several IRP scenario cases, onshore wind adds renewable energy diversity which can 
enable increased solar generation, according to Phase 1 of the ongoing NREL study on opti-
mization of renewable energy in the Duke Energy system. However, relative to many other 
states, North Carolina lacks favorable sites for onshore wind.  With the exception of mountain 
ridges and near the coast, wind speeds at generator hub height might be low because the 
Southeast region has strong nighttime temperature inversions that can cause calm condi-
tions at hub height, even when there is wind above. Duke Energy has stated that details 
of wind conditions at generator height are still not well known. Some of Duke Energy’s IRP 
scenarios have used wind statistics from Oklahoma, even though there is not transmission 
capability to provide such energy to the Carolinas. It would be useful for Duke Energy to 
gather more detailed information about onshore wind conditions in this region, in order to 
ensure that the benefit is achievable as modeled, as well as to define its ultimate potential.    

Storage

18. Four- to eight-hour electricity storage plays an important role in most of the IRP scenarios.  
Case A proposes only planned runner upgrades at Bad Creek pumped storage and modest 
battery storage. Other cases propose 2,200 MW to 4,400 MW additional storage by 2035, 
with much more needed between 2035 and 2050. Mass storage would improve capacity 
factors and build-out of renewable resources. Beyond flexibility for storage from regular 
hydro generators and planned upgrades to pumped storage, only lithium battery storage is 
proposed, but other long-term methods were hinted at in the IRPs and at one of the CRRG/
Duke Energy meetings. Examples of other long-term storage include solid-state batteries, 
hydrogen generated from renewables and stored in tanks or underground, flow batteries, 
and compressed air. It is important that Duke Energy participate and take leadership in col-
laborative or partnering efforts with the Electric Power Research Institute (EPRI), Department 
of Energy (DOE) labs, and storage system vendors in the development of advanced long-
term storage systems.   

ZELFRs

19. ZELFRs are advanced technologies that can cost-effectively provide significant capacity and 
load following to replace coal and gas resources. Already, there is concern that nuclear 
SMRs will not be ready in time to meet the 70% CO2 reduction goal in 2030. Also, there is 
no feasible plan for carbon sequestration and storage at this time in Duke Energy’s Carolina 
service areas, which Duke Energy states is due to the lack of favorable geologic forma-
tions. Other regions of the country have unique situations that show promise for solar/wind-
to-H2-to-electricity or nuclear-to-H2-to-electricity. However, Duke Energy’s situation shows 
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less promise. Therefore, it is imperative that Duke Energy continue to investigate promising 
ZELFR technology, collaborate and partner to develop and demonstrate ZELFRs, and take 
leadership in this regard among utility peers.   

20. Duke Energy agrees that evolution to advanced technology needs to start in the 2020s if 
it is to meet its climate objectives by 2050. Duke Energy is investigating a diverse range of 
potential ZELFR technologies for that reason. However, in reviewing the strategy for meeting 
these goals for the future, we find no mention of concrete, specific decisions being made 
now to accommodate that evolution, e.g., current steps to procure natural gas turbines with 
a guarantee to use hydrogen fuel at a future date. As another example, since long-term 
storage (eight hours to seasonal) would greatly increase penetration of renewables, Duke 
Energy could maintain a dynamic hierarchy of long-term storage options, that is, a list of 
options ranked by their readiness at the time. This readiness could be based on ability to 
address Duke Energy’s specific future needs, technology readiness, and expected costs so 
that the system will be optimally designed to deploy them. These and other advanced tech-
nological considerations could be part of Duke Energy’s enterprise risk/opportunity manage-
ment effort.  

Hydrogen 

(See also Finding 7 under IRP Case F above and Finding 12 under Solar above.)

21. There have been recent rapid advancements in the evolution to a hydrogen infrastructure 
that complements the electricity portfolio. Technology is advancing in all areas necessary 
for a hydrogen energy infrastructure: electrolysis to produce “green” hydrogen from car-
bon-free renewables or nuclear generation, steam-methane reforming with carbon capture 
to produce ‘blue” hydrogen, long-term storage of pressurized hydrogen below or above 
ground, and combustion turbines (CT) or combined cycle (CC) generation of electricity from 
stored or piped hydrogen. 

Highly collaborative projects among technology vendors, utilities, and research laboratories 
are underway or planned at facilities in Utah, West Virginia, Ohio, Louisiana, Virginia, Ari-
zona, Wisconsin, Florida, and Illinois.  Duke Energy has a hydrogen pilot project in collabo-
ration with Clemson University and the Department of Energy’s NREL laboratory to provide 
heat and power to the university. Duke Energy’s continued involvement in this project holds 
significant value, providing Duke Energy with familiarity and engagement with this technol-
ogy as it advances.

This technology could be important to achieve Duke Energy’s climate goals for several rea-
sons: Renewable energy can be built sooner and more extensively than others due to the 
fact that  excess generation, which might otherwise be curtailed, can be used to make hydro-
gen fuel; this fuel can then be stored for later use and can be used to fuel electricity gener-
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ation by hydrogen-compatible CTs or CC units in place of additional natural gas generation. 
This technology is particularly attractive because it can scale from small applications at pres-
ent to become a significant hydrogen infrastructure through 2050.  Fuels blending hydrogen 
with natural gas to generate electricity can evolve to 100% hydrogen fuel as equipment is 
modified with advanced technology over time.  

22. Duke Energy could consider partnerships and collaborations which would use hydrogen to 
displace GHG emissions in transportation and other industrial applications. And observing 
ongoing initiatives of other utilities using hydrogen technology may provide opportunities for 
Duke Energy in the future.  

Grid and Demand-side Management (DSM)

23. Varying levels of “smart grid” and “edge-of-grid” technologies to dynamically manage the 
grid and make it more efficient, along with demand-side resources, are recognized in Duke 
Energy’s strategy for all of its IRP cases. Some elements of grid improvement and demand-
side management are discussed in detail, for example, energy efficiency programs, some 
demand-side collaborations and partnerships to reduce Duke Energy-owned generation 
additions, and Integrated Voltage/Voltage-ampere-reactive (VAR) Control. 

Duke Energy is investigating technologies with large potential to enable the expansion of 
renewables, increase energy efficiency, and/or enable the grid to operate with less reserve 
margin.  For example, “microgrids” (i.e., generation and distribution resources that can oper-
ate independently of the larger grid if necessary) are being planned, as is an Internet of 
Things at the edge-of-grid. However, from the resources made available to the CRRG, it is 
difficult for the reviewers to estimate the environmental benefits (or costs) of these types of 
potential grid enhancements, beyond their direct contributions to energy efficiency.  

We recognize that this topic is extremely complex and dynamic, with great future uncertainty, 
but it is important for stakeholders to have a more complete explanation of potential impacts 
of this technology on CO2 emission reduction.

Energy Efficiency

24. The role of energy efficiency in achieving climate goals is accounted for by changing the 
load projections in the models over time. The climate report and the IRP both state that the 
energy efficiency programs are assumed to offset any load growth from population growth, 
commercial or industrial growth, and conversions of building systems from fossil fuel to elec-
tricity. Growth of electric transportation is assumed to occur at 0.5% per year. 

As these elements (and estimates) clearly have much uncertainty, the range of this uncer-
tainty could be estimated and sensitivity analysis done to see how much better or worse the 
carbon emissions from energy efficiency might be.  
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Electrification

25. Duke Energy projects modest growth in electricity generation through 2050: 0.5%/year after 
energy efficiency programs are credited. This increase is mostly from growth in light electric 
vehicles. Duke Energy plans to build a significant vehicle-charging network to encourage 
growth of the electric vehicle fleet in North Carolina and, with a smaller effort, in South Car-
olina. This transformation from high CO2 emitting fossil-fuel vehicles to low-to-zero carbon 
emitting electric vehicles is desirable for both the electric power sector and the transporta-
tion sector. 

While the transportation sector now exceeds the electric sector as the largest GHG emitter 
in the United States, there are more opportunities to increase electrification beyond trans-
portation: electric or direct thermal space heating, hydrogen production other than elec-
tricity-to-H2-to-electricity, liquid and gas synfuels, thermal energy in industrial processes, 
and other co-generation opportunities. If electricity has low GHG emissions compared to 
the energy source it is replacing, this electricity load growth contributes to overall CO2 
emission reduction and deserves encouragement. There is no mention of increased elec-
trification beyond electric cars in Duke Energy’s 2020 Climate Report, but these opportu-
nities could be included in Duke Energy’s climate strategy and quantified in the IRP and 
climate report scenarios.   

Transmission Upgrades

26. Broader and stronger Duke Energy Carolinas (DEC)/Duke Energy Progress (DEP) inter-ties 
and connections with other regional utilities and non-utility electricity generators in order 
to increase reliability, reduce reserve margins, and wheel power to load centers have been 
identified as ways to reduce margin requirements and cost. But this has risks, especially as 
all utilities strive for greater CO2 emission reduction simultaneously. We observe that Duke 
Energy’s strategy in this regard stays close to the current structure of Duke Energy as a ver-
tically-integrated, regulated monopoly without a regional integrated system operator (ISO). 

It is important to have a sound model of the current operating system in order to assess 
the impact of small changes relative to the current structure. Large changes in operations, 
including deregulation, imposition of a new or existing ISO, or occurrence of separate com-
panies for energy generation and distribution might have large negative impacts on climate 
goals and performance. They deserve to be considered with the utmost diligence.  

27. Transmission and distribution changes are critical to many aspects of Duke Energy’s climate 
change strategy. Perhaps the most difficult barrier to such T&D changes is the long and 
unpredictable amount of time required to accomplish land acquisition, permitting, and legal 
dispute resolution. There is a profound need for a streamlined process to build T&D infra-
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structure when needed.  In particular, Duke Energy could use its influence and expertise to 
advocate for necessary policy changes.  

Methane

28. Recognizing that when emitted directly, methane is a potent GHG, Duke Energy has 
announced a new commitment to achieve net-zero methane emissions for its own opera-
tions (i.e., Scope 1 methane emissions) by 2025.  It has also committed, as a member of the 
ONE Future industry initiative, to assist in achieving the less than 1% methane emission goal 
nationwide (that is, Scopes 1, 2, and 3 combined).  Specifically, Duke Energy has committed 
to procure gas from suppliers with low emissions. It will be important for Duke Energy to 
clearly define their performance measures and monitoring for these commitments, and to 
include them in their environmental reporting. Furthermore, the environmental community 
could collaborate with Duke Energy in promoting North Carolina state legislation to block 
gas from entering the state when source methane losses exceed 1%.  

Topic Category 3: Enterprise planning process elements

Scenario Analysis

29. Duke Energy is expanding the use of modeling and scenario analysis. The company hopes 
that this will have multiple benefits for planning, stakeholder communication, and CO2 emis-
sion reduction. More specifically, the new analysis approach enables identification and 
quantification of uncertainties, performance of “what if studies”, and the ability to dynami-
cally update the scenarios as inputs and assumptions change over time. Duke Energy can 
integrate other evaluation criteria besides cost and the necessity to meet load demand, 
thereby resulting in better optimization analysis. Duke Energy can benefit from continuing 
to evolve its modeling capability and to share insights and results with stakeholders using 
these effective new tools.   

30. Duke Energy has developed a Portfolio Screening Tool (PST) for simulating the dispatch for 
any chosen generation portfolio to meet load demands for week-long periods in each sea-
son, particularly for peak load situations in summer and winter. This tool is publicly available.

Duke Energy’s tool uses a highly simplified analysis:  It does not calculate capital costs and 
does not consider many other constraints, but it does provide useful insights into the bene-
fits and shortcomings of various generation mixes (nuclear, dispatchable gas and coal, solar, 
wind, storage, and synergy of these resources in combination).

The PST is an important communications tool for use with stakeholders. Computational 
experimenting with the PST could prepare nonexpert stakeholders to better understand 
portfolio options and to identify objective reasons for disagreements, which could lead to 
resolution of conflicting perspectives or grounds for compromise.   
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31. Duke Energy states that its modeling and scenario analysis, using continuous hourly data for 
an entire year or for multiple years, is necessary to adequately evaluate the attributes of a 
proposed portfolio from the present until (in the case of the IRP) 2035.  Such analysis is the 
basis for Duke Energy’s conclusions regarding the potential for expansion of solar power 
and the need for natural gas generation in the transition to zero-carbon emissions. These 
conclusions are central to evaluating their six IRP Cases and their capability to achieve 70% 
CO2 emission reduction by 2030.  

Other studies reach different conclusions. Some contend that Duke Energy is moving unnec-
essarily slowly with solar deployment, and that natural gas expansion is much less necessary 
in transition. These studies do not use detailed hourly simulation with transparent assump-
tions and inputs to the analysis. 

It would be useful to agree upon the most appropriate model and scenario method to 
address these two important issues, then employ it to objectively determine the optimal role 
of renewables and natural gas generation through 2035. This model and scenario technol-
ogy can also be used to inform decisions about renewables and natural gas from 2035 to 
2050, as well as advanced ZELFR technologies.    

Metrics and Tracking

32. Duke Energy identifies a number of climate goal metrics in its 2020 Climate Report, the 
2020 IRP, and other presentations and documentation. These include: CO2 equivalent 
annual emissions, CO2 equivalent reduction compared to 2005 emissions, and annual meth-
ane releases from all three source scopes. Quantitatively tracking these metrics is important 
to verify that progress toward the climate goals is occurring as planned or, alternatively, to 
give early indication that meeting these goals is in jeopardy. 

Other important tracking opportunities include the technology readiness of ZELFRs as they 
develop, projected cost decreases for ZELFRs and renewables, capacity factor goals for 
renewables, and milestones on timelines for deployment of offshore wind, long-term stor-
age, and nuclear SMRs. This metrics tracking would be an effective communication tool for 
Duke Energy’s environmental stakeholders. Duke Energy could develop a dashboard of per-
formance metrics for the purposes of verifying progress, identifying risks and opportunities, 
and communication with stakeholders.   

33. Duke Energy employs an EPRI methodology for measuring and predicting its contribution 
to GHG reduction relative to the Intergovernmental Panel on Climate Change (IPCC) goals 
of 1.5oC  and 2.0oC warming. It is encouraging that the 50% reduction by 2030 and net-
zero by 2050 are considered “consistent with” IPCC goals. However, we cannot know what 
this means without studying the EPRI reports, which is not practical for most stakeholders. 
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Clearly, electricity generation is ready to meet more aggressive goals than other sectors 
(for example, transportation, heavy industry, and agriculture), and some electrification will 
likely be necessary for those sectors to clean up. It is not clear if significant additional elec-
trification is factored into the EPRI calculation. Also, the IPCC goals would change if global 
GHG levels or the climate warming rate exceeds predictions. The metric could be dynamic 
to account for such changes. EPRI could provide a webinar or other educational tool for 
nonutility stakeholders, so that we can determine the meaning and value of this measure.  

34. Duke Energy’s 2020 Climate Report lists three climate-related objectives: 1) reduce 
GHG emissions to achieve net-zero CO2 emissions by 2050; 2) add flexibility to address 
uncertainty in the path forward to net-zero CO2 emissions; and 3) enhance resilience to 
mitigate against stresses from the changing climate and to address risks that could jeop-
ardize success. Duke Energy lays out a comprehensive strategy to address these objec-
tives, but the reviewers recognize potential pitfalls that still exist.  The strategy could be 
objectively evaluated, say, annually, and the strategy continually optimized relative to 
these important objectives.  

Collaboration and Partnering

35. Collaborating and learning from other industries, utility peers, research laboratories, and 
vendors in the development and application of advanced technology is acknowledged 
as important in Duke Energy’s climate strategy.  Duke Energy cites the EPRI Low Carbon 
Resources Initiative (LCRI), the Edison Electric Institute (EEI) Clean Energy Technology Inno-
vation Initiative, work with the DOE NREL on renewables, and support of the DOE/Idaho 
National Lab (INL) project on nuclear SMR development. Duke Energy could take a stron-
ger participatory role in advanced technology to ensure that this work supports its climate 
goals. The EPRI LCRI project is just getting started, and the INL SMR build does not have the 
urgency that Duke Energy’s scenario analyses indicate is needed.  

36. Duke Energy is among the more traditional, vertical utilities. However, it is experiencing more 
opportunities for partnerships and other options for new generation, especially renewables. 
These programs include power purchase agreements (e.g., 4000 MW of solar), Green Source 
Advantage programs (like that with the City of Charlotte), and Renewable Energy Credit Solu-
tions (with large commercial customers). To the extent that these programs enable more 
carbon-free generation, they are a benefit to the regional and global community.  

Another alternative to stimulate carbon-free generation options is utility deregulation to 
allow other generating entities to generate electricity for customers in the Duke Energy 
service areas. The electricity would be distributed by Duke Energy to its customers. This 
option is a dramatic change with uncertain consequences for the climate. In the past, 
deregulation has not been necessarily good for customers or for the environment. These 
options are best evaluated very carefully, objectively, and with the involvement of many 
informed stakeholders.   
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37. Duke Energy has the potential to participate in a new Southeast Energy Exchange Market 
Agreement (SEEM). This agreement potentially could improve the availability of non-firm 
energy during the winter peak, expand renewable generation while maintaining system reli-
ability, and possibly reduce the minimum reserve margin below 17%. These changes would 
accelerate Duke Energy’s CO2 emissions reductions. Therefore, it is desirable to continue to 
explore this opportunity. It does not require a dramatic change in Duke Energy’s operational 
structure, i.e., deregulation or elimination of its vertical utility structure.   

38. The ISOP process is an innovative tool and a valuable resource for analyzing potential grid 
changes, demand-side generation additions, cogeneration opportunities, and other collab-
orative and partnering projects.  Duke Energy provides data and performs ISOP analysis to 
determine a project’s feasibility, as well as its design and interface requirements between 
Duke Energy and demand-side customer resources.  The process has great potential for add-
ing renewable generation, instituting transmission and distribution changes, and enabling 
electrification of currently CO2 emitting activities in other sectors such as transportation, 
buildings, and industrial processes.  These results, in turn, can be included in Duke Energy’s 
future scenario analyses to yield more accurate load forecasts and cost projections.   

Leadership

39. Duke Energy has made a clear commitment to address climate change through 2050.   It 
has  CO2 emission reduction goals for 2030 and 2050; it has a planning and strategy group 
with expertise and experience; it employs state-of-the-art analytical tools; it funds studies 
to advance technology; it participates in collaborations and partnerships to advance tech-
nology and policy; it formally addresses climate risks; and there is climate awareness in its 
corporate structure and governance.  It is, therefore, well positioned to provide leadership in 
addressing climate change both regionally and nationally.  

Leadership is needed in formulating and implementing national and state policies to enable 
and accelerate climate strategies.  Many of these pivotal policies are identified in the basis 
documents for Duke Energy’s climate strategy and throughout this Findings report.  They 
include the “least cost option” requirement for generation planning, the future regional or 
national cost of carbon, transmission-siting requirements, restraints on offshore wind gen-
eration, and rules on intra- and inter-system inter-ties.  Duke Energy’s CO2 emission reduc-
tion goals are jeopardized without policy reforms in these and other areas.   Duke Energy 
understands every aspect of utility planning and their complex interactions.  It is in a unique 
position to educate and advocate for necessary and effective policy changes by providing 
clear and consistent explanations of what is needed in order for CO2 emission reduction 
goals to be met, reinforcing those explanations with engagement in advocacy, and demon-
strating a commitment to engage legislators and secure policy changes, laws, and regula-
tory changes to make success possible. Reviewers recognize that legislative and regulatory 
changes would likely be required. 
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40. Leadership is also needed to advance the technologies necessary to achieve more aggres-
sive CO2 emission reduction throughout the period 2030-2050 and to achieve net-zero 
CO2 emissions in 2050.  Duke Energy can have a strong influence on industry research and 
development with EPRI and EEI.  The EPRI five-year Low Carbon Resource Initiative, of which 
Duke Energy is a funder and advisory member, is currently lightly funded: EPRI’s August 
press release indicates that $10M is allocated over five years, with plans to secure $100M 
in collaborative support.  Duke Energy leadership is needed.  Duke Energy is also relying 
on DOE-funded activities -- SMR development at INL and renewables research at NREL -- 
for advancement of ZELFR technologies that, according to Duke Energy’s IRP cases, are 
needed as early as 2030.  These laboratories are capable of meeting Duke Energy’s needs 
on a timely basis, but evidence suggests that timely progress is not being made in the case 
of INL, nor is sufficient technical content issuing from NREL. Duke Energy can provide the 
necessary leadership for these and similar activities.   

41. As stated above, Duke Energy has the most complete data and expertise for every aspect 
of electric power in the Carolinas.  It can better promote needed policy changes by com-
municating the need for such changes to the citizens in its service areas.  Videos or town 
hall meetings presented collaboratively by Duke Energy, the environmental community, and 
perhaps some well-respected business and civic leaders, could develop useful support from 
citizens.  The public could gain insight into the fact that a carefully planned increase in elec-
tricity costs would be significantly offset by forestalling catastrophic environmental damage, 
as well as by jobs growth, economic growth, and public health benefits.   

Risk Management

42. Duke Energy’s 2020 Climate Report states that its strategy must be adaptable, flexible, 
and resilient because of the many, and sometimes conflicting, criteria that must be bal-
anced through optimization. Also, there are many uncertainties in inputs to the scenario 
analysis calculations, such as in load growth, capital costs, technology readiness, gov-
ernmental policies, and economic scenarios for the Duke Energy service areas. There 
is therefore an implicit need to 1) favor diversity of generation and operation strategies 
wherever uncertainties are large, 2) develop resilient strategies and technologies that can 
evolve in different ways for alternative futures, and 3) involve a diverse mix of stakeholders 
in the decision processes. 

IRP Case D is an excellent example of diversity of generation in light of uncertainty. Examples 
of nimble evolutionary technology include: 1) developing new gas generation that can evolve 
to use hydrogen or renewable methane, and 2) deploying new nuclear technology which 
can load-follow or store thermal energy for future electricity generation. The ISOP program 
is an example of a creative way to involve many demand-side stakeholders in collaborative 
projects of mutual benefit to Duke Energy and its customers.   
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43. Duke Energy’s enterprise risk management program addresses the risks associated with 
climate change that must be managed while also achieving CO2 reduction goals. These 
risks include impacts from storms and hurricanes (both of which are expected to increase in 
number and intensity), stress on water supplies for cooling and reservoir ecology, coal ash 
disposition, new governmental policies to ensure that Duke Energy can achieve its climate 
goals, stranded assets that affect the financial health of Duke Energy and the communities 
where these assets are located, and many more.  

Risk management and adoption of state-of-the-art risk methods are receiving more attention 
in complex enterprises such as Duke Energy. There is more accountability for poor perfor-
mance in managing risk at the highest management levels. Duke Energy will benefit from 
continued and increased emphasis on this aspect of their climate strategy.   

Governance

44. Duke Energy contends in its 2020 Climate Report that it has strong corporate and Board 
governance to achieve its net-zero CO2 emission reduction objectives. In early 2020, the 
World Benchmarking Alliance evaluated Duke Energy’s management structure to address 
climate change relative to other global utility companies. Duke Energy scored in the top 
quartile; however, the Alliance cited no noteworthy Duke Energy climate accomplishments. 
Duke Energy’s upper management is poised to provide visible leadership for the utility indus-
try and motivation for staff and stakeholders to achieve their climate objectives. Duke Energy 
could increase the visibility of its climate efforts. Duke Energy could evaluate and report its 
governance relative to other global utilities, perhaps on an annual basis, using objective 
measures. In addition, external assessments, as are called for by the ISO 14000 Standard, 
could be instituted and employed.     

45. Duke Energy would benefit from establishing an organization-wide strategy for substantially 
advancing climate change capacity, knowledge, and culture at all organizational levels.  Sig-
nificant elements to consider are: 

	♦ Microlearning for all employees 

	♦ Fundamentals and advanced training for specific roles 

	♦ Climate leadership training for key change agents and senior executives

	♦ Interdepartmental working groups

	♦ Scenario planning and team-building exercises

	♦ Establishment of climate-centric performance expectations oriented toward specific roles 
and preferred qualifications for candidates  

Research on workforce capacity in critical infrastructure sectors on behalf of the U.S. Depart-
ment of Homeland Security shows the need to build awareness and competencies across 
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a company’s personnel to ensure that they as a whole can meet the challenges established 
through its CO2 emission reduction goals and the substantial transformation that lies ahead. 
Employees and contractors at all levels, including key managers and executives, benefit 
from education/training to understand the relationship of their work to achieving climate 
objectives.  Specifically, climate change competencies need to be matured in risk manage-
ment, finance, siting/planning/facilities and policy roles.  

Carbon Policy  

46. Duke Energy’s 2020 Climate Report and the 2020 IRP both include a “carbon price” that 
was selected at a level that caused the portfolio development software to select renewable 
energy on a cost basis. In Cases B through F, the carbon cost ($5 + increments of $5/year) 
was chosen by Duke Energy because it caused the model to select more solar, wind, and 
storage.  For example, with that carbon cost, Case B selected 50% more solar, 750 MW more 
wind, and 100% more storage than Case A without carbon cost.   At the modeled carbon cost, 
this scenario might also reflect what could happen if North Carolina were to join the Regional 
Greenhouse Gas Initiative (RGGI).  Duke Energy presented evidence that this carbon price 
model was consistent with some other proposed models presented in the literature.   Duke 
Energy lays out seven principles for selecting a climate policy in their 2020 Climate Report 
which appear to provide a comprehensive starting point for a dialogue on this important 
issue. There are several national initiatives underway that are objectively evaluating alter-
native policies. It would be beneficial for Duke Energy to specifically identify its preferred 
carbon policies, then work with stakeholders in business, government, academia, and the 
environmental community to advance and advocate for comprehensive policy reforms that 
will enable Duke Energy’s climate goals to be realized.   

Societal Health and Economic Impacts

47. Duke Energy states in its 2020 Climate Report that its future planning, including its climate 
change strategy, must be sensitive to the societal impacts of those plans on the region. For 
example, coal plant closings have a public health benefit; however, coal plants also provide 
jobs in the region and are a significant part of the tax base for some local municipalities. 

Capital spending for CO2 emission reduction will increase electric power bills, a particular 
burden on lower-income residents. On the other hand, climate change is increasing storm 
and flood damage, which also affects lower-income residents disproportionately. Weather-
ization programs to reduce energy use and costs for ratepayers is cost effective for Duke 
Energy up to a point, but such services would require a collaborative effort with governmen-
tal agencies and nongovernmental organizations (NGOs).  There would be significant value 
in Duke Energy’s addressing the public health and economic impacts, both positive and 
negative, associated with achieving or not achieving their CO2 emission reduction goals.  
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Recommendations –
This section includes eight Recommendations for Duke Energy’s consideration that resulted from 
the CRRG review. Each recommendation addresses one or more of the Findings in this report. As 
discussed in the “Review Process” section of this report, the intent was to offer a small number 
of actions that could enhance Duke Energy’s climate strategy and mutually benefit Duke Energy 
and the environmental community. Many more recommendations could be derived from the rich 
observations and suggestions detailed in the Findings. However, the reviewers believe these eight 
Recommendations are among the most promising and impactful candidates:  They address the 
greatest uncertainties and risks that can jeopardize meeting Duke Energy’s CO2 emission reduc-
tion goals, and they provide real opportunity for near-term action.  

Recommendation 1. Develop for consideration by decision makers an alternative 
definition to the current least cost requirements for new generation planning. 

Recommended Action:   The CRRG recommends that Duke Energy develop a technical basis to 
justify an alternative to N.C. Gen. Stat. § 62-2(3a)’s requirement that “energy planning and fixing 
of rates [be conducted]  in a manner to result in the least cost mix of generation and demand side 
reduction measures which is achievable.”  Such a technical basis could justify the Utilities Com-
mission’s considering a broader definition of “least cost” in its implementation of the statute or, if 
necessary, change in the statute.  It is assumed that Duke Energy would engage other stakeholders 
in the process, and that the effort would also address South Carolina’s energy-planning require-
ments.  The current narrow interpretation of “least cost” does not include societal costs such as 
public health effects from air and water pollution and land contamination, economic loss from heat 
and drought, increased storm damage, and other health, safety and economic effects of CO2 emis-
sions.  This effort would ensure that IRP Cases other than the Base Cases A and B would receive 
proper consideration.

Recommendation 2.  Create a timeline with critical path elements for deploy-
ment of offshore wind.

Recommended Action: The CRRG recommends that Duke Energy establish a detailed timeline with 
critical path elements for the entire process of planning, engineering, licensing, and construction 
of an offshore wind installation consistent with that proposed in IRP Case D. The purpose of this 
activity is to identify critical path items, reduce uncertainties, and increase the likelihood for suc-
cess of such a project. There are many first-of-a-kind activities associated with offshore wind devel-
opment, including eliminating the recent ban on offshore wind, managing engineering and envi-
ronmental issues with siting, achieving technology readiness for very large generating units, and 
building transmission lines from the generators to inland load centers. Alternatively, the production 
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of hydrogen at an offshore wind farm would need extensive evaluation, costing, and planning and 
engineering of transport to demand centers and storage of that gas. Policy changes will be neces-
sary to reduce costs and time delays from legal requirements and challenges. These issues create 
much uncertainty in the timing, cost, and eventual success of this scenario.

Recommendation 3.  Define and advocate for a detailed and stable carbon policy 
that employs the seven principles in the 2020 Climate Report.  

Recommended Action: The CRRG recommends that Duke Energy investigate leading carbon pol-
icy proposals relative to the seven principles in the 2020 Climate Report which will enable Duke 
Energy to achieve its 2030 and 2050 CO2 emission reduction goals more effectively. Although 
Duke Energy does not have the authority or direct responsibility for developing carbon policy, 
Duke Energy has shown that the ability to plan costly generation assets, predict the reduction from 
different portfolio options, and predict the cost impacts of today’s decisions are all very sensitive to 
carbon policy. The 2020 Climate Report and the 2020 IRP both include a simple carbon price that 
was selected at a level that caused the portfolio development software to select renewable energy 
on a cost basis.  Although this carbon price model was consistent with other proposed models in 
the literature, it entails a very large uncertainty in the scenario analyses. Duke Energy could criti-
cally evaluate leading carbon price policies now being developed and work with stakeholders in 
business, government, academia, and the environmental community to advance and advocate for 
a carbon policy that will enable Duke Energy’s climate goals to be realized. 

Recommendation 4.  Using the IRP scenario analysis tools, develop a case to 
maximize renewable energy expansion – including solar, wind power and stor-
age – to accelerate the reduction of fossil-fuel sources and minimize the need 
for new generation from natural gas. 

Recommended Action: The CRRG recommends that Duke Energy create a scenario using the IRP 
modeling inputs and constraints that maximizes renewable energy expansion and preferentially 
selects solar, wind and storage over new gas generation.  Renewable energy, specifically solar-PV 
in the case of the DEP/DEC service areas, is the least expensive new generation source on a 
per MW basis.  However, numerous constraints cause the capacity factor of solar to be low, and 
solar has low output at times of Duke Energy’s winter peak load. These factors limit the expan-
sion of renewable energy based on both cost and reliability.   However, despite the complexity 
of such a build-out, Duke Energy has determined how to optimize for solar: 1) Set a high-enough 
carbon price, 2) diversify renewable solar with renewable wind, 3) increase storage, and 4) work 
for interconnection queue reform.  Phase 1 of the NREL project on renewable energy expansion 
has yielded considerable insight and has potential for more value in Phase 2. The resulting model 
would be a valuable tool for sensitivity studies to investigate which variables, if improved, would 
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increase renewable penetration; and this knowledge can inform and direct Duke Energy’s plan-
ning, research, and governmental interface to expand renewable energy.

Recommendation 5.  Increase efforts to investigate and critically review ZELFR 
technology development.

Recommended Action: The CRRG recommends that Duke Energy increase its critical investiga-
tions of ZELFR technologies, strengthen its collaboration and partnering (including with EPRI, DOE 
INL, DOE NREL, and EEI) on efforts to develop and demonstrate ZELFRs, and take a leadership role 
among utility peers. Duke Energy could thereby better determine and track the costs and technical 
readiness of ZELFRs, as well as influencing paths of development when the projections do not sup-
port Duke Energy’s scenario cases.  Already, there is concern that nuclear SMRs will not be ready in 
time to meet the 70% CO2 emission reduction goal in 2030.  Also, there is no specific consideration 
in the scenario cases for carbon sequestration and storage at this time in Duke Energy’s Carolina 
service areas.  Some forms of long-term energy storage in conjunction with the new generation 
would also be considered ZELFR technology.

Recommendation 6.  Investigate Duke Energy’s potential role in a hydrogen in-
frastructure in the Southeastern U.S.

Recommended Action: The CRRG recommends that Duke Energy investigate its potential role in 
a hydrogen infrastructure in the Southeast. Part of this infrastructure would be green hydrogen 
production, storage, and transport for use in CT or CC units that are ZELFRs; this would provide 
dispatchable, load-following replacements to phase out natural gas. Technology is advancing in 
all areas necessary for a hydrogen energy infrastructure: electrolysis to produce “green” hydro-
gen from carbon-free renewables or nuclear generation, steam-methane reforming with car-
bon capture to produce ‘blue” hydrogen, long-term storage of pressurized hydrogen below or 
above ground, and generation of electricity from stored or piped hydrogen. Partners would likely 
include vendors of electrolysis units, storage technologies, and CT and CC electric generators; 
existing gas pipeline operators; and various end users of hydrogen for transportation, including 
fueling stations for fuel cell vehicles, heating, and industrial processes. Highly collaborative proj-
ects among technology vendors, utilities, and research laboratories are underway or planned at 
facilities in Utah, West Virginia, Ohio, Louisiana, Virginia, Arizona, Wisconsin, Florida, and Illinois. 
Each integrated project is unique in complementing its own regional assets and exploiting its 
own regional needs. 
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Recommendation 7.  Develop and communicate to stakeholders an integrated vi-
sion of smart grid and edge-of-grid technology and its contribution to CO2 emis-
sion reduction in Duke Energy’s climate change strategy.

Recommended Action: The CRRG recommends that Duke Energy develop and communicate to 
stakeholders an integrated vision of smart grid and edge-of-grid technology, and perhaps quantify 
its impact on one or more IRP cases.  These technologies are recognized in the Duke Energy strat-
egy for all of its scenarios, and some elements of grid improvement and demand-side management 
are discussed in detail in the 2020 IRP, for example, with reference to energy efficiency programs, 
some demand-side collaborations and partnerships to reduce Duke Energy-owned generation 
additions, and Integrated Voltage/VAR Control.  However, it is difficult for the reviewers to estimate 
the environmental benefits (or costs) of these potential grid enhancements beyond the very gen-
eral estimated contributions to energy efficiency used in the IRP scenario analyses.  In particular, 
microgrids are being planned, and an infrastructure for an Internet of Things at the edge-of-grid is 
being investigated. This topic is extremely complex, dynamic, and has great future uncertainty, but 
it is important for stakeholders to have a more complete explanation of potential impact on CO2 
reduction goals of this technology. 

Recommendation 8.  Develop a larger set of status and performance metrics for 
tracking progress and likelihood of success for Duke Energy’s climate strategy, 
and create a metrics and tracking dashboard. 

Recommended Action:  The CRRG recommends that Duke Energy develop a larger set of status 
and performance metrics for tracking progress and likelihood of success for Duke Energy’s climate 
strategy, and that it create a metrics and tracking dashboard for the purposes of verifying progress, 
identifying risks and opportunities, and communicating with stakeholders.  Duke Energy identifies 
a number of climate strategy metrics in its 2020 Climate Report, the 2020 IRP, and other presenta-
tions and documentation. These include CO2 equivalent annual emissions, CO2 equivalent reduc-
tion compared to 2005 emissions, annual methane releases from all three source scopes, and 
consistency with IPCC global warming targets.  Quantitatively tracking these metrics is important 
to verify that progress toward climate goals is occurring as planned or, alternatively, to give 
early indication that meeting of goals is in jeopardy.  There are tracking opportunities for other 
important factors: technology readiness of ZELFRs as they develop; projected cost decreases 
for ZELFRs and renewables; capacity factor goals for renewables; milestones in timelines for 
deployment of offshore wind, long-term storage, and nuclear SMRs; corporate and managerial 
accountability for climate goals performance; and education and climate awareness of Duke 
Energy staff. This metrics tracking would also be an effective communication tool for Duke Ener-
gy’s environmental stakeholders.  
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Conclusions –
Conclusions from the CRRG’s investigations of resource material, engagement with Duke Energy 
staff, and deliberations to develop the Findings and Recommendations are presented below:

In addition to its Findings and Recommendations, the CRRG observed the following significant 
accomplishments of Duke Energy worthy of recognition in addressing climate change:

	♦ 39% reduction in carbon emissions from 2005 through 2019.

	♦ New, more strict carbon-reduction goals for 2030 and 2050.

	♦ Comprehensive strategic planning for climate goals.

	♦ State-of-the-art analytical methods, models, and scenarios.

	♦ Extensive stakeholder communications and collaboration.

	♦ Knowledgeable technical staff in critical areas of climate strategy.

Findings and Recommendations in this report address opportunities for improvement or the need 
for continuing diligence.  Recognition of the important accomplishments above are therefore not 
mentioned elsewhere in this report, but these accomplishments are critical to successful climate 
actions.  And there are certainly more of Duke Energy’s accomplishments in this area that could be 
added to the list.  

All of the objectives of the CRRG’s project, discussed in the “Objectives” section of this report, have 
been achieved.  In particular the following items are significant:

	♦ CRRG and Duke Energy staff engagement was respectful and constructive throughout.

	♦ CRRG members acquired a more thorough understanding of Duke Energy’s climate strategy.

	♦ A comprehensive set of Findings and Recommendations was developed by the CRRG.

	♦ Duke Energy and the environmental community are well positioned to achieve future objec-
tives:

•	 Climate leaders can use these Review results to aid progress toward goals.

•	 Duke Energy can derive insights and actions to enhance its climate strategy effectiveness.

Stakeholder concerns below have been addressed by Duke Energy, but the parties often remain 
far apart.  Continuing dialogue is needed to bring them closer together with respect to the follow-
ing stakeholder concerns:

	♦ Plans do not move fast enough or extensively enough toward renewables (solar, wind, 
storage).
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	♦ Plans continue to build and rely on natural gas generation for many years to come.

	♦ Plans rely very much on immature technologies for generation after 2030.

	♦ 50% reduction of carbon in 2030 is not sufficient to ensure net-zero carbon in 2050:  70% 
reduction in 2030, the NC Clean Energy Plan Goal, is believed to be achievable and needed.

	♦ Plans to address inequities of climate change and energy poverty on frontline communities 
are insufficient. 

Areas below are likely to delay CO2 emission reduction goals without ongoing, and likely increas-
ing, attention:

	♦ Timely transmission upgrades and regional inter-ties will be necessary, but there are many 
barriers to their success.

	♦ Smart grid and edge-of-grid technologies seem to be critical for success, so Duke Energy 
could present a clearer vision and expected results from investment in these technologies.

	♦ Duke Energy could provide more leadership on:

•	 details of policy reforms needed to realize CO2 emission reduction scenarios, and

•	 advanced generation-technology progress to reach 2030 to 2050 goals.

	♦ Metrics, tracking, feedback, and subsequent course corrections with respect to climate- goal 
progress would increase the likelihood of success.

Continued due diligence is necessary in other areas identified in the Findings, including:

	♦ governance,

	♦ risk management,

	♦ societal impacts of climate change actions or inaction, and

	♦ further electrification of transportation, thermal energy, and industrial processes.

Except for the Duke Energy accomplishments cited above, all of the conclusions presented here 
are addressed by the Findings in this report.  The Conclusions that call for increased attention are 
addressed by Recommendations in this report.             
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Appendix A:  CRRG Participants

John Gaertner.  Consultant, Energy and Environment.  EPRI Technical Executive, retired.

Karen Hodges.  Editor.  Member, 350.org.

J. Donald Keen.  Board member, NC Climate Solutions Coalition.  Chemical Engineer & Marketing 
Executive, retired.

Daniel Kreeger.   Executive Director, Association of Climate Change Officers.

Michael S. Mazzola.  Executive Director, UNCC Energy Production and Infrastructure Center (EPIC).  
Professor of Electrical and Computer Engineering.

Larry Ostema.  Partner, Nelson Mullins.  Co-chair Energy Industry Group.

Joel Porter.  Policy Manager, Clean Air Carolina.

Amanda Robertson.  Former Co-chair and Program Director, NC Climate Solutions Coalition.

Ken Szymanski.  Consultant.

Jerome Wagner.  Lead Organizer, 350 Charlotte.
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