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I. INTRODUCTION AND QUALIFICATIONS 1 

Q.   PLEASE STATE YOUR NAME, POSITION AND BUSINESS ADDRESS. 2 
A.   My name is Elizabeth A. Stanton. I am the Executive Director and Principal 3 

Economist at the Applied Economics Clinic (AEC) located at 6 Liberty 4 

Square, PMB98162, Boston, MA 02109. The Applied Economics Clinic is a 5 

non-profit economic and energy consulting group providing expert 6 

testimony, analysis, modeling, policy briefs, and reports to public interest 7 

groups on the topics of energy, environment, consumer protection, and 8 

equity. AEC also serves to train the next generation of expert technical 9 

witnesses and analysts by providing applied, on-the-job training to graduate 10 

students in related fields and working proactively to support diversity among 11 

both student workers and professional staff.  12 

Q.   ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS PROCEEDING? 13 
A.   I am testifying on behalf of the Southern Alliance for Clean Energy (SACE), 14 

Sierra Club, and Natural Resources Defense Council (SACE, et al.). 15 

Q.   PLEASE SUMMARIZE YOUR QUALIFICATIONS AND WORK 16 
EXPERIENCE. 17 

A.   I earned my Ph.D. in economics at the University of Massachusetts-18 

Amherst, and have taught economics at Tufts University, the University of 19 

Massachusetts-Amherst, and the College of New Rochelle, among others. 20 

I am the founder and executive director of the Applied Economics Clinic. I 21 

have an extensive publication record, including more than 170 reports, 22 

journal articles, books and book chapters as well as more than 50 expert 23 
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comments and oral and written testimony in public proceedings on topics 1 

related to energy, the economy, the environment, and equity. I have 2 

submitted expert testimony and comments in Connecticut, Indiana, Illinois, 3 

Louisiana, Massachusetts, Minnesota, New Hampshire, Ohio, 4 

Pennsylvania, Puerto Rico, Vermont, and several federal dockets. My work 5 

includes testimony and comments on climate plans, energy efficiency 6 

plans, alternatives to fossil fuel infrastructure, proposed pipelines, energy 7 

storage, and the equitable implementation of a new green economy. In my 8 

previous position as a principal economist at Synapse Energy Economics, 9 

I led studies examining environmental regulation, cost-benefit analyses, 10 

and the economics of energy efficiency and renewable energy. Prior to 11 

joining Synapse, I was a senior economist with the Stockholm Environment 12 

Institute’s Climate Economics Group, where I was responsible for leading 13 

the organization’s work on the Consumption-Based Emissions Inventory 14 

(CBEI) model and on water issues and climate change in the western 15 

United States.  16 

 My articles have been published in Ecological Economics, 17 

Renewable Climate Change, Environmental and Resource Economics, 18 

Environmental Science & Technology, and other journals. I have published 19 

books, including Climate Change and Global Equity (Anthem Press, 2014) 20 

and Climate Economics: The State of the Art (Routledge, 2013), which I co-21 

wrote with my colleague at Synapse, Dr. Frank Ackerman. I also co-22 
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authored Environment for the People (Political Economy Research 1 

Institute, 2005, with James K. Boyce) and was a co-editor of Reclaiming 2 

Nature: Worldwide Strategies for Building Natural Assets (Anthem Press, 3 

2007, with Boyce and Sunita Narain). My curriculum vitae is attached as 4 

Exhibit EAS-1.  5 

Q.   HAVE YOU PROVIDED EXPERT WITNESS TESTIMONY IN 6 
PROCEEDINGS BEFORE THE NORTH CAROLINA UTILITIES 7 
COMMISSION?  8 

A. No. 9 

Q.   HAVE YOU PROVIDED EXPERT WITNESS TESTIMONY IN 10 
PROCEEDINGS BEFORE OTHER REGULATORY COMMISSIONS? 11 

A.   Yes. I have submitted testimony regarding electric planning and 12 

infrastructure approval matters before regulatory commissions in 13 

Connecticut, Indiana, Louisiana, Massachusetts, Minnesota, Ohio, 14 

Pennsylvania, and Puerto Rico. 15 

II. TESTIMONY OVERVIEW 16 

Q.   PLEASE SUMMARIZE YOUR TESTIMONY AND OVERALL 17 
IMPRESSIONS OF DUKE ENERGY PROGRESS AND NORTH 18 
CAROLINA ELECTRIC MEMBERSHIP CORPORATION’S JOINT 19 
APPLICATION FOR A CERTIFICATE OF PUBLIC CONVENIENCE AND 20 
NECESSITY TO BUILD A COMBINED-CYCLE GAS-FUELED 21 
GENERATING FACILITY AT THE SITE OF ITS EXISTING ROXBORO 22 
PLANT.  23 

A.   Duke Energy Progress (DEP) and North Carolina Electric Membership 24 

Corporation (NCEMC) have filed for a certificate of public convenience and 25 

necessity (CPCN) to construct and operate a combined-cycle combustion 26 

turbine addition to its Roxboro, North Carolina power plant (the Proposed 27 
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Facility or Roxboro CC) in Dockets No. E-2, Sub 1318 and EC-67, Sub 55 1 

before the North Carolina Utilities Commission (Commission). The 2 

Proposed Facility would be a 1,360 megawatt (MW) combined-cycle that 3 

the utilities describe as capable of conversion to use with hydrogen fuel and 4 

able to run on ultra-low sulfur diesel as a back-up fuel.1 5 

 I reviewed Duke’s CPCN filing as well as its recent modeling 6 

results and found concerns related to (1) selective treatment of temporary 7 

technical challenges as extended barriers; (2) overestimation of the costs 8 

of renewables and storage; (3) underestimation of risks as costs to 9 

ratepayers; (4) noncompliance with the federal Clean Air Act; and (5) 10 

exposure of ratepayers to costs from delayed plant construction. Based on 11 

my assessment I make several recommendations regarding the 12 

Commission’s determination regarding Duke’s CPCN request. 13 

Q.  WHAT RECOMMENDATIONS DO YOU HAVE FOR DEP’S ROXBORO 14 
CPCN?  15 

A. I recommend that the CPCN determination be rejected or postponed until 16 

the Commission is presented with resource portfolios that better represent 17 

current market and policy conditions. 18 

Q.  WHAT RECOMMENDATIONS DO YOU HAVE FOR THE COMMISSION?  19 

 
1 Duke Energy Progress, LLC’s and North Carolina Electric Membership Corporation’s Joint 
Application for a Certificate of Public Convenience and Necessity to Construct a 1,360 MW 
Natural Gas-Fueled Combined Cycle Electric Generating Facility in Person County, North 
Carolina (“Application”), Exhibit 1B, at 2. 
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A. I strongly recommend that the Commission require Duke to submit a 1 

revised basis for the necessity of this combined cycle plant before ruling on 2 

the Roxboro CPCN request. This should include new modeling runs based 3 

on the following specifications: 4 

• The results of an independent investigation of solutions to, and costs of, 5 

addressing barriers to near-term renewables interconnection. 6 

• New renewable resources modeled at market costs (current modeling 7 

includes a 60 percent markup). 8 

• Renewables dominant portfolios that do not include a 20 percent adder 9 

on resource costs. 10 

• Near-term builds (when renewable builds are feasible, but gas builds are 11 

not) that do not include an 8 percent adder on resource costs. 12 

• Limiting resource costs to market costs. Other costs can be modeled as 13 

sensitivities related to risk and uncertainty if presented transparently and 14 

even-handedly. If risks of renewables are modeled, so too should risks of 15 

gas. 16 

• Use of a more realistic (less than 100 percent) ELCC for gas CCs. 17 

• Modeling to take account of natural gas supply interruptions at peak as 18 

well as price volatility. 19 

• Modeling all pathways, portfolios and scenarios to be Section 111 Phase 20 

II compliant. In particular, starting in 2032, modeling the costs of 21 

conversion to 100 percent hydrogen operation, the cost of green 22 
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hydrogen fuel, the costs of uncertain green hydrogen supply, high round-1 

trip efficiency losses, hydrogen leaks and other operational costs; or, 2 

alternatively, the full costs of some other plan that will meet Phase II 3 

requirements, such as constraining the combined-cycle plant to a 40% or 4 

lower capacity factor. 5 

In the event the Commission grants the CPCN: 6 

• Ensure that the total project cost is capped at no more than the cost stated 7 

in Duke’s petition, [BEGIN CONFIDENTIAL] ,2 [END 8 

CONFIDENTIAL] and that ratepayers will not be responsible for any cost 9 

overrun that may arise due to delays in permitting or construction.  10 

• Ensure that ratepayers are not financially responsible for any costs 11 

incurred after the plant’s commercial online date that might arise due to a 12 

discrepancy between the projected and actual capacity factor. If the plant 13 

runs less than Duke anticipated (e.g., only 40 percent of the time vs 75 14 

percent), the CPCN Order should include language that protects 15 

ratepayers from paying a higher cost per MWh. 16 

• Require Duke to hire a third-party expert at the Company’s expense that 17 

will lead review and assessment efforts during critical points of the plant's 18 

development and construction. The independent reviewer will utilize their 19 

expertise to determine whether Duke is exercising good judgment and 20 

 
2 DEP Confidential Response to Public Staff Data Request No. 2-3 (Attachment). 
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engaging in prudent decision-making. If the reviewer finds this is not the 1 

case, the Commission would revise or revoke its CPCN order. 2 

III. NORTH CAROLINA CLEAN ENERGY OVERVIEW 3 

Q. WHAT IS NORTH CAROLINA’S CURRENT ENERGY LANDSCAPE? 4 
A. In 2022, nearly 44 percent of North Carolina’s electric generation was 5 

sourced from natural gas-fired power plants. Nuclear provided 32 percent 6 

of the state’s electricity generation, and renewables, 14 percent (8 percent 7 

of which was solar).3 Since 2010, North Carolina has retired 32 coal-fired 8 

plants amounting to around 4.1 gigawatts of generating capacity. During 9 

this period, the state increased its natural gas use five-fold: Generation from 10 

natural gas-powered plants increased from 8.5 terawatt-hours (TWh) in 11 

2011 to 49.0 TWh in 2022.4 12 

Q. WHAT IS NORTH CAROLINA’S CURRENT POLICY AND 13 
REGULATORY LANDSCAPE WITH RESPECT TO GREENHOUSE GAS 14 
EMISSIONS, CLIMATE, AND CLEAN ENERGY? 15 

A. In 2018 Governor Roy Cooper signed Executive Order No. 80 (EO 80, 16 

“North Carolina's Commitment to Address Climate Change and Transition 17 

to a Clean Energy Economy”), prioritizing climate and energy resilience and 18 

adaptation planning.5 The Order also established the North Carolina 19 

 
3 U.S. Energy Info. Admin., Form EIA-860 detailed data with previous form data (“EIA-860”) 
(2022), https://www.eia.gov/electricity/data/eia860/. 
4 Id; EIA-860 (2011), https://www.eia.gov/electricity/data/eia860/.   
5 N.C. Exec. Ord. No. 80., North Carolina’s Commitment to Address Climate Change and 
Transition to a Clean Energy Economy (Oct. 29, 2018), 
https://governor.nc.gov/documents/files/executive-order-no-80-north-carolinas-commitment-
address-climate-change-and-transition-clean-energy/open.  

https://www.eia.gov/electricity/data/eia860/
https://www.eia.gov/electricity/data/eia860/
https://governor.nc.gov/documents/files/executive-order-no-80-north-carolinas-commitment-address-climate-change-and-transition-clean-energy/open
https://governor.nc.gov/documents/files/executive-order-no-80-north-carolinas-commitment-address-climate-change-and-transition-clean-energy/open
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Climate Change Council comprised of representatives from each cabinet 1 

agency and the Governor's Office. EO 80 directed the Council to facilitate 2 

the integration of climate mitigation and adaptation goals into agency 3 

programs and initiatives.6 The Order also set an economy-wide emission 4 

reduction target of a 40 percent reduction from 2005 levels by 2025.7  5 

 An additional electric-sector-specific target was added in 2021 6 

when Governor Cooper signed HB 951, bipartisan legislation mandating a 7 

70 percent reduction in power-sector carbon emissions (from 2005 levels) 8 

by 2030 and establishing a net-zero emissions requirement by 2050.8 This 9 

legislation came as a result of recommendations from North Carolina’s 10 

Clean Energy Plan, one of the plans created in response to EO 80.9 11 

 In 2022, Governor Cooper signed Executive Order 246 (EO 246, 12 

"North Carolina’s Transformation to a Clean, Equitable Economy”) 13 

centering equity and justice in addressing social problems related to climate 14 

change and adaptation, such as health issues and unemployment, which 15 

disproportionately affect underserved and marginalized communities.10 EO 16 

246 also updated North Carolina’s economy-wide emission reduction target 17 

 
6 Id. at 2. 
7 Id. at 1. 
8 N.C. Gen. Stat. § 62-110.9. 
9 N.C. Dep’t of Env’t Quality, North Carolina Clean Energy Plan (2019), 
https://files.nc.gov/ncdeq/climate-change/clean-energy-
plan/NC_Clean_Energy_Plan_OCT_2019_.pdf (“N.C. Clean Energy Plan”), at 58.  
10  N.C. Exec. Ord. No. 246, North Carolina’s Transformation to a Clean, Equitable Economy 
(2022), https://governor.nc.gov/executive-order-no-246/open.  

https://files.nc.gov/ncdeq/climate-change/clean-energy-plan/NC_Clean_Energy_Plan_OCT_2019_.pdf
https://files.nc.gov/ncdeq/climate-change/clean-energy-plan/NC_Clean_Energy_Plan_OCT_2019_.pdf
https://governor.nc.gov/executive-order-no-246/open


PUBLIC - REDACTED VERSION 
 

 
 

 
Direct Testimony of  
Elizabeth A. Stanton, PhD 

Docket Nos. E-2, Sub 1318 & 
EC-67, Sub 55 

      June 24, 2024 Page 9 

 

to a 50 percent reduction in statewide emissions by 2030 (relative to 2005 1 

levels) with a net-zero target by 2050.11 2 

Q. DOES NORTH CAROLINA MAINTAIN A GREENHOUSE GAS 3 
EMISSIONS INVENTORY TO TRACK ITS PROGRESS TOWARD ITS 4 
ENERGY SECTOR TARGETS LAID OUT IN HB 951? 5 

A. Yes. The North Carolina Department of Environmental Quality (DEQ) 6 

maintains a state greenhouse gas inventory that tracks the State’s progress 7 

toward achieving its targets, including those laid out in HB 951. In its 2024 8 

update, DEQ produced high-level emissions data for key sectors from 1990 9 

to 2020.12 According to the 2024 inventory update, electric generation and 10 

use is the second-highest emitting sector, generating 30 percent of the 11 

state’s greenhouse gas emissions; the highest emitter is the transportation 12 

sector at 36 percent.13 13 

Q. IS NORTH CAROLINA ON TRACK TO MEET ITS 70 PERCENT 14 
EMISSION REDUCTION GOAL FOR THE POWER SECTOR BY 2030?  15 

A. No. The 2024 greenhouse gas inventory update projects that emissions 16 

from all North Carolina electric generation will decline by 68 percent relative 17 

to 2005 levels in 2030, falling short of the 70 percent target.14 (This 18 

projection relies on Duke’s higher renewables, lower emissions Pathway 1 19 

portfolio, and not its higher gas, higher emission Pathway 3 portfolio. Duke 20 

 
11 Id. at 2.  
12 N.C. Dep’t of Env’t Quality, North Carolina Greenhouse Gas Inventory (1990-2050) (Jan. 
2024), https://www.deq.nc.gov/energy-climate/climate-change/greenhouse-gas-inventory. 
13 Id. at 5.  
14 Id. 

https://www.deq.nc.gov/energy-climate/climate-change/greenhouse-gas-inventory
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calls Pathway 1 “unattainable”.15) These projections were created using 1 

data from 2005-2020. During the COVID pandemic, North Carolina 2 

experienced a significant reduction in greenhouse gas emissions in all 3 

sectors including electric generation. DEQ expects emissions to be higher 4 

in 2021 than in 2020.16 That increase would result in a greater than 5 

expected shortfall in reaching the 70 percent reduction requirement. 6 

Q. WHAT POLICY INITIATIVES CAN HELP NORTH CAROLINA ACHIEVE 7 
ITS 70 PERCENT ELECTRIC SECTOR EMISSIONS REDUCTION 8 
TARGET BY 2030?  9 

A. According to a 2022 report by the Environmental Defense Fund, North 10 

Carolina’s participation in the Regional Greenhouse Gas Initiative (RGGI) 11 

could be integral to achieving its HB 951 emissions reduction target.17 North 12 

Carolina’s participation in RGGI has been supported by DEQ.18 RGGI is a 13 

cap-and-trade initiative established in 2009 to reduce carbon emissions 14 

from power plants in the Northeast and Mid-Atlantic states. The initiative 15 

allows member states to reinvest proceeds gained from auctions of carbon 16 

allowances into renewable energy and energy efficiency programs 17 

 
15 2023 Carolinas Resource Plan, Docket No. E-100, Sub 190 (Aug. 2023) (“CPIRP”), Chapter 
3, at 1. 
16 N.C. Dep’t of Env’t Quality, DEQ Releases 2024 Update to State Greenhouse Gas Inventory, 
Showing Continued Declines in NC Climate Pollution Emissions, (Jan. 31, 2024), 
https://www.deq.nc.gov/news/press-releases/2024/01/31/deq-releases-2024-update-state-
greenhouse-gas-inventory-showing-continued-declines-nc-climate. 
17 Env’t Def. Fund & Rural Beacon Initiative, Power Sector Decarbonization in North Carolina: 
An Evaluation of the Interplay Between HB 951 and RGGI (Jul. 2022), 
https://www.edf.org/sites/default/files/documents/EDF%20%2B%20RBI_Power%20Sector%20
Decarbonization%20in%20North%20Carolina_Evaluation%20of%20the%20interplay%20betwe
en%20HB951%20and%20RGGI_FINAL_0.pdf, at 2.  
18 ETS-News, North Carolina legislature defeats hope of joining RGGI, Int’l Carbon Action P’ship 
(Jul. 5, 2023), https://icapcarbonaction.com/en/news/north-carolina-legislature-defeats-hope-
joining-rggi; N.C. Clean Energy Plan, at 58-59. 

https://www.deq.nc.gov/news/press-releases/2024/01/31/deq-releases-2024-update-state-greenhouse-gas-inventory-showing-continued-declines-nc-climate
https://www.deq.nc.gov/news/press-releases/2024/01/31/deq-releases-2024-update-state-greenhouse-gas-inventory-showing-continued-declines-nc-climate
https://www.edf.org/sites/default/files/documents/EDF%20%2B%20RBI_Power%20Sector%20Decarbonization%20in%20North%20Carolina_Evaluation%20of%20the%20interplay%20between%20HB951%20and%20RGGI_FINAL_0.pdf
https://www.edf.org/sites/default/files/documents/EDF%20%2B%20RBI_Power%20Sector%20Decarbonization%20in%20North%20Carolina_Evaluation%20of%20the%20interplay%20between%20HB951%20and%20RGGI_FINAL_0.pdf
https://www.edf.org/sites/default/files/documents/EDF%20%2B%20RBI_Power%20Sector%20Decarbonization%20in%20North%20Carolina_Evaluation%20of%20the%20interplay%20between%20HB951%20and%20RGGI_FINAL_0.pdf
https://icapcarbonaction.com/en/news/north-carolina-legislature-defeats-hope-joining-rggi
https://icapcarbonaction.com/en/news/north-carolina-legislature-defeats-hope-joining-rggi
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benefiting utility consumers.19 Despite DEQ’s support of RGGI, the North 1 

Carolina General Assembly passed a budget provision (HB 259) in May 2 

2023 prohibiting the State from participating in RGGI.20  3 

Q.   WHAT ALTERNATIVE RESOURCES, OTHER THAN NATURAL GAS-4 
FIRED POWER PLANTS, EXIST TO PROVIDE THE ELECTRIC SUPPLY 5 
IDENTIFIED AS NECESSARY BY DEP? 6 

A.   Affordable, commercially available resources exist that could supply DEP’s 7 

required generation with carbon neutrality, among them: energy efficiency, 8 

other demand-side measures, renewable energy, storage, transmission 9 

enhancement, and interconnection enhancement. 10 

 In December of 2022, the North Carolina Utilities Commission 11 

issued an Order Adopting Initial Carbon Plan and Providing Direction for 12 

Future Planning requiring “the Commission to direct and oversee the 13 

continued transformation of the electric system in North Carolina toward 14 

carbon dioxide neutrality.”21  15 

 Duke’s August 2023 Carbon Plan and Integrated Resource Plan 16 

(CPIRP) and its January 2024 Supplement Planning Analysis based on the 17 

 
19 Env’t Def. Fund & Rural Beacon Initiative, Power Sector Decarbonization in North Carolina: 
An Evaluation of the Interplay Between HB 951 and RGGI (Jul. 2022), 
https://www.edf.org/sites/default/files/documents/EDF%20%2B%20RBI_Power%20Sector%20
Decarbonization%20in%20North%20Carolina_Evaluation%20of%20the%20interplay%20betwe
en%20HB951%20and%20RGGI_FINAL_0.pdf, at 19. 
20 N.C. Session Law 2023-134 (2023); Sean M. Sullivan, et al., Carolinas Environmental 
Legislative Update, Williams Mullen (Jun. 3, 2024), 
https://www.williamsmullen.com/insights/news/legal-news/carolinas-environmental-legislative-
update.  
21 Order Adopting Initial Carbon Plan and Providing Direction for Future Planning, In the Matter 
of Duke Energy Progress, LLC, and Duke Energy Carolinas, LLC, 2022 Biennial Integrated 
Resource Plans and Carbon Plan, Docket No. E-100, Sub 179, at 8 (Dec. 30, 2022). 

https://www.edf.org/sites/default/files/documents/EDF%20%2B%20RBI_Power%20Sector%20Decarbonization%20in%20North%20Carolina_Evaluation%20of%20the%20interplay%20between%20HB951%20and%20RGGI_FINAL_0.pdf
https://www.edf.org/sites/default/files/documents/EDF%20%2B%20RBI_Power%20Sector%20Decarbonization%20in%20North%20Carolina_Evaluation%20of%20the%20interplay%20between%20HB951%20and%20RGGI_FINAL_0.pdf
https://www.edf.org/sites/default/files/documents/EDF%20%2B%20RBI_Power%20Sector%20Decarbonization%20in%20North%20Carolina_Evaluation%20of%20the%20interplay%20between%20HB951%20and%20RGGI_FINAL_0.pdf
https://www.williamsmullen.com/insights/news/legal-news/carolinas-environmental-legislative-update
https://www.williamsmullen.com/insights/news/legal-news/carolinas-environmental-legislative-update
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Fall 2023 updated load forecast estimate the future power needs of Duke’s 1 

customers22 but underestimate the potential of deploying carbon-free 2 

resources in meeting these needs.  3 

Q.   WHY DO DEP AND NCEMC REQUEST A CPCN FOR A CARBON-4 
EMITTING GAS COMBINED-CYCLE UNIT WHEN LESS EXPENSIVE, 5 
ZERO-EMITTING RESOURCES ARE AVAILABLE? 6 

A.   DEP’s CPIRP, Supplemental Plan, and CPCN filing offer several rationales 7 

for this choice: exaggerated obstacles to building or interconnecting 8 

renewables, contradictory claims of resource “diversity” that would be 9 

provided by adding yet more gas generation to an already gas-dominant 10 

system, and a putative future conversion to using hydrogen as a fuel for 11 

which no technology exists today. My testimony addresses these 12 

arguments and provides critiques along with some information missing from 13 

the CPIRP and Roxboro CPCN filing. 14 

IV. FIVE CONCERNS WITH THE ROXBORO CPCN 15 

Q.   IN REVIEWING THE CPCN FOR THE PROPOSED COMBINED-CYCLE 16 
FACILITY, DID YOU HAVE ANY CONCERNS WITH ASSUMPTIONS 17 
USED OR INFORMATION PRESENTED? 18 

A.   Yes. My concerns include: (1) selective treatment of temporary technical 19 

challenges as extended barriers; (2) overestimation of the costs of 20 

renewables and storage; (3) underestimation of risks as costs to 21 

 
22 See CPIRP; Supplemental Planning Analysis, Docket No. E-100, Sub 190 (2024), 
https://www.duke-energy.com/-/media/pdfs/our-company/carolinas-resource-
plan/supplements/supplemental-planning-
analysis.pdf?rev=f134d62ba6d645ccb3de2bc227a0d42d (“Supplemental Planning Analysis”).   

https://www.duke-energy.com/-/media/pdfs/our-company/carolinas-resource-plan/supplements/supplemental-planning-analysis.pdf?rev=f134d62ba6d645ccb3de2bc227a0d42d
https://www.duke-energy.com/-/media/pdfs/our-company/carolinas-resource-plan/supplements/supplemental-planning-analysis.pdf?rev=f134d62ba6d645ccb3de2bc227a0d42d
https://www.duke-energy.com/-/media/pdfs/our-company/carolinas-resource-plan/supplements/supplemental-planning-analysis.pdf?rev=f134d62ba6d645ccb3de2bc227a0d42d
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ratepayers; (4) noncompliance with the federal Clean Air Act; and (5) 1 

exposure of ratepayers to costs from delayed plant construction. 2 

A. Selective treatment of challenges as barriers. 3 

Q.   WHAT BARRIERS ARE SET BY DUKE’S CPIRP MODEL TO THE 4 
ADOPTION OF ALTERNATIVE (NON-GAS) RESOURCES?  5 

A.   Duke’s modelers set two kinds of obstacles to the adoption of clean 6 

resources: (a) constraints on the amounts of a resource that can be 7 

selected by the model in a given time period; and (b) the addition of 8 

excessive or unreasonable costs that could cause the model (which is 9 

selecting a least-cost portfolio of resources) to reject the resources. In this 10 

section I address constraints on the amounts of particular resources 11 

adopted. In the following section on the overestimation of the costs of 12 

renewables, I address excessive or unreasonable costs. 13 

Q.   WHAT SPECIFIC RESTRICTIONS ARE SET ON THE AMOUNTS OF 14 
ALTERNATIVE (NON-GAS) RESOURCES ADOPTED? 15 

A.   Duke sets annual limits on the adoption of solar, wind, and battery storage 16 

in the years before 2032 (see Table 1). In CPIRP and Supplemental Plan 17 

modeling, the model seeking to achieve a least-cost portfolio of resources 18 

selects low-cost renewable resources up to the constraints added by Duke. 19 

Notably, the model bases these selections on economics in the context of 20 

the electric-sector carbon emission limits required under State law.23 21 

 
23 CPIRP, Appendix C, at 7-8. 
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Table 1. SPA 2-11: Combined DEC/DEP Annual Resource Availability Assumptions 1 

 2 

Source: Reproduced from SPA Table 2-11. 3 

Q.   WOULD THE MODEL HAVE SELECTED MORE RENEWABLES HAD 4 
THE CONSTRAINTS ON ADOPTING SOLAR AND WIND BEEN 5 
LIFTED? 6 

A.   To the best of my knowledge, given my experience with electric sector 7 

modeling and my review of the public materials made available by DEP, 8 

almost certainly yes. Duke’s CPIRP model selects the maximum amount of 9 

renewable resources that it can under the given constraints; if those 10 

constraints were lifted, it would select more renewables. 11 

Q.   IN THE ABSENCE OF THESE CONSTRAINTS ON RENEWABLES, DO 12 
YOU ANTICIPATE THAT THE TOTAL SYSTEM COSTS RELATED TO 13 
DUKE’S PLANS WOULD HAVE BEEN LESS COSTLY FOR 14 
RATEPAYERS? 15 

Technology 

Initial Plan Assumption Suppleme~~!:::;t7!~g Analysis 

Annual Cumulative Annual Cumulative 

Solar 
2028-2030: 1,350 MW 

2028-2030: 1,350 MW 
(Including N/a 2031: 1,575 MW Nia 

SPS) 
2031+: 1,575 MW 2032+· 1,800 MW 

Stand-alone 
2027: 200 MW 

Battery 2027+: 4,400 MW Nia 2028-2029: 500 MW Nia 
2030+· 1,000 MW 

CT 2029+: 4.250 MW N/a 2029+; 4,250 MW N/a 

cc 2029: 1,360 MW 4,080 MW 2029: 1,360 MW 8,160 MW 
2030+: 2,720 MW (3 CC Units) 2030+: 2,720 MW (6 CC Units) 

Onshore Wind 2031: 300MW 
2,250 MW 

2031: 300 MW 2,250 MW 
2032+· 450 MW 2032+: 450 MW 

Pumped 2034: 1680 MW 1,680 MW 2034 1834 MW 1,834 MW 
Storage 

Offshore 
2032+. 800 MW 

2,400 MW 
2033+: 800 MW 

2,400 MW 
Wind through 2038 through 2038 

Advanced 
2035: 2 Units 

15 Units 
2035: 2 Units 

11 Units 
Nuclear through 2040 through 2040 
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A.   Again, almost certainly yes. Had the model been permitted to select less 1 

expensive resources to do the same job, the total system cost passed along 2 

to ratepayers would have been lower. 3 

Q.   WHAT REASONING IS OFFERED FOR THE INTRODUCTION OF 4 
THESE CONSTRAINTS ON THE ADOPTION OF RENEWABLES? 5 

A.   Duke points to numerous challenges associated with the interconnection of 6 

renewables, including: increased costs, material sourcing, limited 7 

infrastructure capacity, permitting, and timeliness of interconnection.24 8 

Q.   CAN INTERCONNECTION BE ACCELERATED OR IS THERE A 9 
NATURAL PACE THAT CANNOT BE EXCEEDED? 10 

A.   The pace of interconnection is entirely dependent on the actions of the 11 

utility, the Commission, and State and local decision-makers. Speeding 12 

interconnection will require cooperation, creativity, and political will. And it 13 

won’t be without cost. But those costs need to be compared to the cost of 14 

the defeatist assumption that accelerated interconnection is impossible 15 

and, therefore, ratepayers must settle for investment in more costly, more 16 

risky gas units that (per federal law) will be obsolete by 2032 (see 17 

discussion below of the Clean Air Act). 18 

 In his expert testimony in the CPIRP proceeding (Docket No. E-19 

100, SUB 190), Michael Goggin reviews several potential solutions to 20 

address challenges to rapid interconnection. These include adding 21 

interconnection resources, updating interconnection study assumptions, 22 

 
24 CPIRP, Appendix I, at 6-8, 14, 19-20, 24; CPIRP, Appendix L, at 20.  
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using batteries to facilitate interconnection, and grid-enhancing 1 

technologies.25 2 

Q.   WHAT SHOULD DUKE DO INSTEAD OF SELECTIVELY MODELING 3 
THESE PARTICULAR TECHNICAL CHALLENGES (RELATED TO 4 
INTERCONNECTION) AS ABSOLUTE BARRIERS? 5 

A.   To successfully present a least-cost plan for ratepayers that moves the 6 

state towards carbon neutrality, Duke should follow a two-step process: 7 

First, DEP should hire a neutral, third-party expert to thoroughly investigate 8 

the costs of accelerating the pace of interconnection. Second, with these 9 

costs in hand, included as part of the true cost of building new renewables, 10 

Duke should run its CPIRP model using realistic constraints and realistic 11 

costs as I discuss below. Only with this two-step process can true least-12 

cost planning identify the best resources for near- and medium-term 13 

investment. 14 

B. Overestimation of the costs of alternatives. 15 

Q.   HOW DOES THE COST OF BUILDING A GAS COMBINED-CYCLE UNIT 16 
AS MODELED BY DUKE COMPARE TO INDUSTRY STANDARDS FOR 17 
THESE COSTS?  18 

A.   Duke’s overnight capital costs for gas combined-cycle units like the 19 

proposed Roxboro CC are the same as or lower than industry standard 20 

estimates such as the U.S. Energy Information Administration’s (EIA) 2023 21 

 
25 Direct Testimony and Exhibits of Michael Goggin, on behalf of the Southern Alliance for Clean 
Energy, Sierra Club, and Natural Resources Defense Council, with the North Carolina 
Sustainable Energy Association, Docket No. E-100, Sub 190 (May 2024) 
https://starw1.ncuc.gov/NCUC/ViewFile.aspx?Id=63fab8b3-e9df-43e2-973f-4dacd2dc151a, at 
13, 34. 

https://starw1.ncuc.gov/NCUC/ViewFile.aspx?Id=63fab8b3-e9df-43e2-973f-4dacd2dc151a
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Annual Energy Outlook (AEO) values for 2029 (the first year of gas 1 

combined-cycle deployment in the Supplemental Analysis) and the 2 

National Renewable Energy Laboratory’s (NREL) 2023 Annual Technology 3 

Baseline (ATB) (see comparison in Table 2). (EIA 2023 AEO is an 4 

assessment and projection of long-term energy trends and energy markets 5 

through 2050. NREL 2023 ATB provides technology-specific cost and 6 

performance parameters across a range of scenarios and assumptions for 7 

short- and long-term projections through 2050.) 8 

Table 2. Overnight cost comparison by resource type26 9 

 10 

Q.   HOW DO THE COSTS OF BUILDING NEW RENEWABLE RESOURCES 11 
AS MODELED BY DEP COMPARE TO INDUSTRY STANDARDS FOR 12 
THESE COSTS? 13 

 
26 Data Sources: CPIRP, Chapter 2, at 33-39; Supplemental Planning Analysis, at 28; U.S. 
Energy Info. Admin., Annual Energy Outlook 2023 (2023), 
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=123-
AEO2023&cases=ref2023&sourcekey=0; Nat’l Renewable Energy Lab’y, Electricity Annual 
Technology Baseline (ATB) Data, (2023), https://atb.nrel.gov/electricity/2023/data.   

Duke Energy
2023 CPIRP

EIA 2023 AEO NREL 2023 ATB

Gas Combined Cycle 2029 $800 - $1,250 $1,019-$1,153 $1,205

Solar 2028 $1,850 $1,082 $1,218

Onshore Wind 2031 $2,150 $1,367 $1,263

Offshore Wind 2032 $4,150 - $4,850 $3,558 $2,212

SPA First Year of 
Deployment

Resource Type
Overnight Costs (2023$ per kW)

https://www.eia.gov/outlooks/aeo/data/browser/#/?id=123-AEO2023&cases=ref2023&sourcekey=0
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=123-AEO2023&cases=ref2023&sourcekey=0
https://atb.nrel.gov/electricity/2023/data
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A.   Duke’s overnight capital costs for solar, onshore wind, and offshore wind 1 

are each 60 percent higher than the average of EIA 2023 AEO for the first 2 

year of deployment and NREL 2023 ATB. 3 

Q.   DOES DUKE INCLUDE ANY ADDITIONAL OVERESTIMATION OF THE 4 
COST OF ALTERNATIVE (NON-GAS) RESOURCES? 5 

A.   Yes. Duke includes a 20 percent “cost adder” on all resource costs in its 6 

Pathway 1 (P1) resource portfolio, but not in its other portfolios. The P1 7 

resource portfolio is distinguished as the pathway with the most renewables 8 

of all categories (see Table 3). DEP explains this adder saying, “As a proxy 9 

for these unknown market conditions, the Companies added a 20% cost 10 

risk premium to the capital costs for the scope, scale and pace of resource 11 

additions in P1 Base for the purposes of this comparison."27  This cost 12 

adder (included after least-cost modeling was conducted) renders total 13 

systems costs of the renewables-focused P1 higher relative to total 14 

systems costs in other more gas-focused pathways. 15 

 
27 CPIRP, Chapter 3, at 26.  
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Table 3. CPIRP Table 3-2 Modeled Energy Mix by Core Portfolio 1 

 2 

Source: Reproduced from CPIRP, p.6. 3 

Q.   DOES DUKE INCLUDE ANY OTHER ADDITIONAL OVERESTIMATION 4 
OF THE COST OF ALTERNATIVE (NON-GAS) RESOURCES? 5 

A.   Yes. Duke includes an additional 8 percent “cost adder” on resource costs 6 

in all builds before 2030. Direct testimony submitted by expert witness 7 

Maria Roumpani in the CPIRP filing states, “The 8% cost adder affects 8 

resources in the near term and essentially puts a penalty on any portfolio 9 

that attempts a faster deployment of resources. The adder is eliminated in 10 

2030, largely allowing gas resources to be constructed without the 11 

penalty."28 12 

Q.   DUKE ADDS LIMITS TO THE ADOPTION OF RENEWABLES, USES 13 
RENEWABLES COSTS THAT ARE 60 PERCENT HIGHER THAN 14 
INDUSTRY STANDARDS, PUTS A 20 PERCENT ADDER ON 15 
RESOURCE COSTS IN THE HIGH-RENEWABLE P1 PLAN, AND AN 16 
ADDITIONAL 8 PERCENT ADDER ON RESOURCE COSTS IN EARLY 17 

 
28 Direct Testimony and Exhibits of Maria Roumpani, on behalf of the Southern Alliance for Clean 
Energy, Sierra Club, and Natural Resources Defense Council, with the North Carolina 
Sustainable Energy Association, Docket No. E-100, Sub 190 (May 2024), 
https://starw1.ncuc.gov/NCUC/ViewFile.aspx?Id=cb84be19-d0eb-4a70-a4cf-7d6a2a6816d7 
(“Roumpani Direct”), at 83. 

2033 2038 2050 
Resource 

Type 2024 P1 P2 P3 P1 P2 P3 P1 P2 P3 
Base Base Base Base Base Base Base Base Base 

Grid Edge 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
other Renewables 2% 2% 2% 2% 2% 2% 2% 1% 1% 1% 

Offshore Wind 0% 5% 3% 0% 4% 3% 0% 3% 2% 1% 
Onshore Wind 0% 2% 2% 2% 2% 2% 2% 1% 1% 1% 
Solar 6% 26% 21% 20% 26% 25% 25% 20% 21% 22% 
Nuclear 46% 41% 41% 41% 51% 48% 48% 70% 68% 68% 

Gas 39% 25% 31% 34% 16% 20% 22% 0% 0% 0% 
Hydrogen 0% 0% 0% 0% 0% 0% 0% 4% 5% 5% 
Coal 6% 0% 0% 1% 0% 0% 0% 0% 0% 0% 

Note: Columns mav not sum to 100% due to roundino. 

https://starw1.ncuc.gov/NCUC/ViewFile.aspx?Id=cb84be19-d0eb-4a70-a4cf-7d6a2a6816d7
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YEARS WHEN RENEWABLES COULD BE BUILT SOONER THAN GAS 1 
POWER PLANTS. ARE RENEWABLES COSTS KNOWN TO BE 2 
UNDERESTIMATED OR IN NEED OF CORRECTION IN THE MARKET? 3 

A.   No. To my knowledge, there is no reason to think that up-to-date industry-4 

standard renewables resource costs would not be accurate for near-term 5 

builds. Duke has not articulated a need for its belt and suspenders and 6 

elastic-waist approach of using of two types of adders, 60 percent higher 7 

than expected renewables costs, and constraints on renewables adoptions. 8 

These compounding adjustments bias the CPIRP model towards selecting 9 

gas resources (and/or gas-dominant portfolios) and away from selecting 10 

renewable resources. 11 

Q.   DESPITE DUKE’S MULTI-PRONGED OVERESTIMATION OF 12 
RENEWABLES COSTS, DOES THE CPIRP MODEL STILL SELECT AS 13 
MUCH SOLAR AND WIND AS IT CAN GIVEN THE ARTIFICIAL 14 
CONSTRAINTS SET BY THE MODELERS? 15 

A.   Yes. Even with the high costs and adders, Duke’s least-cost model still 16 

selects solar and wind to lower ratepayers’ costs. Duke’s rationale for 17 

requesting the CPCN for the Roxboro CC is the CPIRP and Supplemental 18 

Plan’s selection of gas resources in its least-cost modeling. That modeling, 19 

however, was flawed, including multiple biases for gas resources and 20 

against renewable resources. 21 

C. Underestimation of the risks of gas. 22 

Q.   WHAT DOES IT MEAN FOR A RISK TO BE A COST? 23 
A.   A risk is a potential cost. If you have a 50 percent chance of getting caught 24 

when speeding, and the ticket will cost $1,000, then economists say that 25 
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the risk-weighted cost of speeding is $500. While this is an imperfect way 1 

of thinking about what may happen (the choices are really $0 or $1,000, 2 

and never $500), it is a much better way than counting the cost of speeding 3 

at $0 when planning your drive. 4 

 Building a new power plant entails a multitude of risks that, if they 5 

come to pass, will in all likelihood be costs paid for by ratepayers. Utility 6 

IRP models follow exactly this approach (weighing future costs with their 7 

presumed risks) in risk-sensitivity analysis. The variables chosen for risk 8 

assessment, however, can be quite limited and biases in their selection can 9 

skew IRP results. 10 

Q.   WHAT RISKS DOES DUKE IGNORE IN ITS MODELING THAT COULD 11 
SKEW RESULTS IN FAVOR OF GAS INVESTMENTS? 12 

A.   Four types of risk that are absent from, or insufficiently addressed in, Duke’s 13 

CPIRP and Supplemental Plan modeling concern me due to their potential 14 

to skew modeling results in favor of gas investment: (1) natural gas supply 15 

risk; (2) natural gas price volatility; (3) costs of conversion to hydrogen 16 

operation; and (4) green hydrogen fuel availability. 17 

Q.   ARE THERE ANY RISKS TO THE SUPPLY OF NATURAL GAS? 18 
A.   Yes. Approval of the Proposed Facility would increase DEP’s reliance on 19 

natural gas generation. Risks to maintaining a reliable supply of natural gas 20 

include extreme weather, supply chain constraints, and equipment issues, 21 

as well as federal compliance requirements. During Winter Storm Elliot, 22 

multiple gas units experienced outages because of weather and non-23 
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weather-related equipment issues. According to a report by PJM, of the 1 

6,596 GWh that could be generated, 1,519 GWh (23 percent) was 2 

unavailable. A majority of this loss was associated with gas supply issues, 3 

frozen instrumentation and uninsulated pressure transmitters.29 4 

Q.   DOES DEP TAKE ACCOUNT OF THE RISK OF INTERRUPTIONS TO 5 
ITS NATURAL GAS SUPPLY IN ITS MODELING? 6 

A.   Duke’s CPIRP only lists gas supply sensitivity analyses related to supply 7 

available from Gulf Coast resources versus supply available from both Gulf 8 

Coast and the Appalachia region.30 Witness Roumpani discusses Duke’s 9 

use of a 100 percent effective load carrying capability (ELCC) in modeling 10 

new gas resources availability at times of peak customer demand in the 11 

CPIRP docket; in comparison, Duke assigns solar an ELCC of 10 percent.31 12 

As Witness Roumpani notes, “Availability considerations due to weather, 13 

supply, and intra-resource correlations should be applied to all resource 14 

types. Since the Companies use the ELCC methodology for variable 15 

renewable energy and energy-limited resources, the same methodology 16 

should be applied to thermal resources recognizing that all resources have 17 

limitations based on weather- dependence, potential for outages, flexibility 18 

 
29 PJM, Winter Storm Elliott Event Analysis and Recommendation Report (Jul 17, 
2023), https://pjm.com/-/media/library/reports-notices/special-reports/2023/20230717-winter-
storm-elliott-event-analysis-and-recommendation-report.ashx, at 62. 
30 CPIRP, Chapter 2, at 13-14. 
31 Roumpani Direct, at 43, 63. 

https://pjm.com/-/media/library/reports-notices/special-reports/2023/20230717-winter-storm-elliott-event-analysis-and-recommendation-report.ashx
https://pjm.com/-/media/library/reports-notices/special-reports/2023/20230717-winter-storm-elliott-event-analysis-and-recommendation-report.ashx
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constraints, and common points of failure (like fuel supply issues, especially 1 

in the case of gas generation).”32  2 

 Failure to consider the risk (and associated risk-weighted cost) of 3 

gas supply interruptions in modeling biases modeling results for gas-fired 4 

generation and away from renewable resources. 5 

Q.   DOES DUKE TAKE ACCOUNT OF THE RISK OF NATURAL GAS PRICE 6 
VOLATILITY IN ITS MODELING? 7 

A.   While the CPIRP model is tested for its sensitivity to low, medium, and high 8 

natural gas price forecasts, Duke does not appear to take account of the 9 

risks associated with inter-year (or day by day) fuel price volatility. Duke 10 

does discuss addressing risks of clean energy resources, risks of a loss of 11 

reliability, risks associated with supply chain challenges, risks of non-12 

completion of the Mountain Valley Pipeline, risks of inaccurate estimation 13 

of future customer load, risks of compliance with future environmental laws, 14 

risks of uncertain renewable output, and regulatory risks associated with 15 

greenhouse gas limits. But no risks (or associated risk-weighted costs) 16 

related to notoriously volatile natural gas prices were considered.33 It 17 

should be noted that some utilities have resorted to using ratepayer funds 18 

to engage in fuel hedging to reduce natural gas price risks.34  19 

 
32 Id. at 43. 
33 CPIRP, Chapter 2. 
34 Black & Veatch, Utilities Turn to Fuel Hedging to Reduce Price Risk, 
https://www.bv.com/perspectives/utilities-turn-fuel-hedging-reduce-price-risk/  (last visited Jun. 
20, 2024). 

https://www.bv.com/perspectives/utilities-turn-fuel-hedging-reduce-price-risk/


PUBLIC - REDACTED VERSION 
 

 
 

 
Direct Testimony of  
Elizabeth A. Stanton, PhD 

Docket Nos. E-2, Sub 1318 & 
EC-67, Sub 55 

      June 24, 2024 Page 24 

 

Q.   DOES DEP PLAN TO CONVERT THE PROPOSED ROXBORO CC TO 1 
HYDROGEN?  2 

A.   As I discuss below, per the U.S. Environmental Protection Agency’s (EPA) 3 

Final Greenhouse Gas Standards and Guidelines for Fossil Fuel-Fired 4 

Power Plants issued under Clean Air Act Section 111, all new gas units will 5 

have to cease operation, reduce operations below a 40 percent capacity 6 

factor, or convert to a technology that results in a minimum reduction of 90 7 

percent of CO2 emissions by 2032.35 DEP describes the Proposed Facility 8 

as “hydrogen-capable” and notes that “[t]he selection of advanced-class 9 

CCs reduces technology obsolescence risk, as these resources are 10 

suitable for future conversion to operate exclusively on hydrogen.”36 11 

Q.   ARE THE COSTS OF THIS CONVERSION TO HYDROGEN FUEL 12 
INCLUDED IN DEP’S CPIRP OR SUPPLEMENTAL PLAN MODELING? 13 

A.   No. The costs of conversion to 100 percent hydrogen operation are not 14 

included in modeling. I address this issue in more detail below in my section 15 

on noncompliance with the Clean Air Act. 16 

Q.   ARE THE COSTS OF CONVERSION TO 100 PERCENT HYDROGEN 17 
KNOWN AT THIS TIME? 18 

A.   To my knowledge, the costs of converting a natural gas combined-cycle 19 

generator to 100 percent hydrogen operation are not known and are not 20 

included in Duke’s modeling. Duke notes that “100% hydrogen capable 21 

 
35 New Source Performance Standards for Greenhouse Gas Emissions from New, Modified, and 
Reconstructed Fossil Fuel-Fired Electric Generating Units; Emission Guidelines for Greenhouse 
Gas Emissions from Existing Fossil Fuel-Fired Electric Generating Units; and Repeal of the 
Affordable Clean Energy Rule, 89 Fed. Reg. 39798, 39916 (May 9, 2024) (to be codified at 40 
C.F.R. pt. 60). 
36 Direct Testimony of Michael Quinto, at 29. 
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turbines are a developing technology, and cost estimates for retrofits and 1 

new hydrogen capable units are not available from original equipment 2 

manufacturers (“OEMs”) at this time. Duke Energy developed cost 3 

estimates for use in the Carolinas Resource Plan modeling [which includes 4 

a maximum 30 percent hydrogen operation] based on discussions with 5 

third-party OEMs."37 6 

 Most cost estimates look at blending small percentages of 7 

hydrogen with natural gas, some extending as high as 30 percent. 8 

Appendix K of the CPIRP filing explains that conversion to 100 percent 9 

hydrogen use would require significant upgrades (see Table 4) and notes: 10 

"While it remains to be seen whether new interstate and intrastate hydrogen 11 

pipeline infrastructure systems could be implemented, a near-term 12 

plausible solution is for pipelines to blend a low percentage of hydrogen 13 

with natural gas into the existing natural gas pipelines."38 14 

 
37 CPIRP, Chapter 2, at 40. 
38 CPIRP, Appendix K, at 8. 
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Table 4. DEP Table K-1 Summary of Current Adopted and Future Provisions for 1 
Hydrogen 2 

 3 
Q.   HOW DO THE UNKNOWN COSTS OF CONVERSION TO HYDROGEN 4 

OPERATION POSE A COSTLY RISK TO RATEPAYERS? 5 
A.   If approved, DEP expects the Roxboro CC to be in operation by 2029.39 6 

EPA requires newly built gas plants to reduce operations to below a 40 7 

percent capacity factor or to reduce emissions by 90 percent by 2032 (see 8 

discussion below). To my knowledge, no equipment is currently 9 

 
39 Direct Testimony of Michael Quinto, at 4. 

Item to Enable Hydmgen for New Gas Assets Included in Bas,e CT Future 
(CTICCs) Scope Considenition 

- - - -- - - - --

1. In et fl.let piping deslgned ror Hydrogen Incl de 30% Hydrogen 100% would require capa I lty (pipe size, stainless steel rna enals, capa Illy significant upgrades 
valves, oo ections. etc.) 

2. Real estate Space/CQn~ ons re ul red ror 
Hydroge blending sk.ld to tie Into In el r I Required NIA 
p ping won ml ll'n3I piping runs 

3. Hydrogen blending s Id equ pme l Provide spaoe only 
Deploy as needed 

for ruture rrnng 

Item to Enable Hydrogen for New Gas Assets included In Base CT F1Jture 
(CT/CCs) soope Consideration 

4. Com ustlon system tor 30% Hydrogen blend lndu oo NIA 

Future (not yet 
5. Combustion system for 100% Hydrogen JA av-a labt from 

vendors) 
6. Hea\ Reoovery Steam Generator capabl ity 

or 100% Hydrogen (space only ror Iarqer Required NIA 
s ectlve Gataty1lc Reduc on catalyst) 

7. Ammonia system (nllf~ oxldeS f NOx") Recommended/ NIA ronlrol) siled for 100% Hydrogen capability lndudoo 

8. Flre protedlonfdetectlon syslem designed ror Recommended/ A Hydrogen capabillty lnduded 

9. Inert Purge system for CT Enclosure, Yi Recomm dNendor NIA space or purge gas bonle r ck specl c 

10. Controls modi cations lor ydrogen blending Provide lnpiJt/OUtput Deploy as needed 
& sta up space only for ruture firing 
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commercially available to achieve a conversion to 100 percent hydrogen 1 

operation and the costs of such, as yet nonexistent equipment, are 2 

unknown. 3 

 In 2032, there will be three choices: (1) the Roxboro CC will be 4 

shut down while its “stranded assets” continue to be charged to ratepayers 5 

through 2064 and new investments in zero-emissions resources are also 6 

charged to ratepayers; (2) the Roxboro CC’s capacity factor will be reduced 7 

below 40 percent starting in 2032 (down from 75 percent), reducing 8 

revenues, raising net costs, and requiring ratepayers to foot the bill for new 9 

investments in generation; or (3) ratepayers will assume new, additional 10 

costs for converting the unit to operate on hydrogen and running the unit 11 

on expensive hydrogen fuel. Because sequestration of carbon is not 12 

geologically feasible in the Carolinas, there’s no fourth option.40 It is worth 13 

noting that DEP earns a rate of return on the conversion costs as well as 14 

the costs of the original investment, and the costs of any replacement 15 

investments made necessary if the asset is stranded. 16 

 
40 According to the CPIRP, Appendix C, page 100, “CCS has not been considered cost-effective 
due to the lack of suitable geology to sequester significant volumes of carbon in the Carolinas, 
and significant costs and challenges to develop interstate pipelines, including challenges related 
to permitting, property rights, and public acceptance, which would need to be overcome, to 
transport the captured CO2 to other regions suitable for sequestration. However, although not 
yet adequately demonstrated, this compliance pathway may become viable given the potential 
significant costs and challenges with the other compliance pathways. The Companies will 
continue to investigate the feasibility and viability of CCS as a compliance pathway for the EPA 
CAA Section 111 Proposed Rule as further information becomes known and the proposed rule 
is finalized. More information on the Proposed EPA GHG Regulations is discussed in Chapter 3 
and in Appendix K.” 
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Q.   ARE THERE ANY RISKS ASSOCIATED WITH THE USE OF 1 
HYDROGEN AS A FUEL? 2 

A.   Yes, and I discuss this below in my section on noncompliance with the 3 

Clean Air Act. Among these risks is the lack of a known supply of zero-4 

carbon-emitting hydrogen. 5 

Q.   HAS DUKE UNDERESTIMATED THE RISKS OF GAS IN ITS 6 
MODELING? 7 

A.   Yes, Duke appears to have underestimated (1) natural gas supply risk; (2) 8 

natural gas price volatility; (3) costs of conversion to hydrogen operation; 9 

and (4) green hydrogen fuel availability. 10 

Q.   WHAT IMPACT WOULD UNDERESTIMATING THE RISKS OF GAS 11 
HAVE ON DUKE’S PREFERENCE FOR BUILDING A NEW CC 12 
FACILITY? 13 

A.   Underestimating the risks of new gas facility investments and gas-fired 14 

generation reduces the costs of these options in modeling. As a result, both 15 

gas options and portfolios with greater shares of gas resources would tend 16 

to outperform renewable resources and portfolios with more renewables. 17 

Duke uses the superior performance of gas resources and gas-dominant 18 

portfolios in its CPIRP and Supplemental Plan modeling as justification for 19 

its CPCN request for the Proposed Facility.  20 

D. Noncompliance with the Clean Air Act. 21 

Q.   WHAT IS EPA’S 2024 FINAL RULE ON GREENHOUSE GAS 22 
STANDARDS FOR FOSSIL FUEL-FIRED POWER PLANTS? 23 

A. On April 25, 2024, EPA issued its Final Greenhouse Gas Standards and 24 

Guidelines for Fossil Fuel-Fired Power Plants under Section 111 of the 25 
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Clean Air Act.41 EPA’s Final Rule introduces carbon emissions standards 1 

for fossil fuel-fired power plants, establishing the “best system of emission 2 

reduction” (BSER) that qualifying individual plants are mandated to 3 

implement by a determined date.42 4 

The new Section 111 Rule focuses on existing coal-fired plants and 5 

new gas-fired plants. EPA categorizes power plants based on their 6 

anticipated retirement dates (coal) or capacity factors (gas). Each plant is 7 

assigned a compliance pathway (or BSER) based on these categorizations. 8 

Guidelines are also provided for steam electric generating units.  9 

Q. HOW ARE NEW GAS-FIRED GENERATORS CATEGORIZED? 10 
A. Standards for gas-fired generators are based on the facility's capacity factor 11 

(or share of hours in operation during a year).43 The final Section 111 Rule 12 

sets three subcategories for new gas-fired generators: low-load, 13 

intermediate-load, or base-load. The low-load subcategory includes 14 

generators with a capacity factor under 20 percent.44 New gas generators 15 

with a capacity factor between 20 and 40 percent will be classified as 16 

 
41 New Source Performance Standards for Greenhouse Gas Emissions from New, Modified, and 
Reconstructed Fossil Fuel-Fired Electric Generating Units; Emission Guidelines for Greenhouse 
Gas Emissions from Existing Fossil Fuel-Fired Electric Generating Units; and Repeal of the 
Affordable Clean Energy Rule, 89 Fed. Reg. 39798, 39916 (May 9, 2024) (to be codified at 40 
C.F.R. pt. 60).   
42 Id. at 39798. 
43 Id. at 39930. 
44 Id. at 39913.  
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intermediate-load.45 The base-load subcategory will include new gas-fired 1 

generators with a capacity factor of over 40 percent.46 2 

Q. WHAT IS THE BSER FOR THE BASE-LOAD SUBCATEGORY? 3 
A.  For the base-load gas subcategory, EPA has set a two-phase BSER. 4 

Phase I requires that base-load gas-fired generators comply with the 5 

efficient design and operation standards of combined-cycle generation 6 

upon start-up.47 The Phase I standard of performance for smaller base-load 7 

units (heat input of 250 million British thermal units per hour (MMBtu/h)) is 8 

900 pounds (lb.) CO2 per megawatt-hour (MWh), while the required 9 

standard for larger base-load units (>2,000 MMBtu/h heat input) is 800 lb. 10 

CO2/MWh.48 Starting on January 1, 2032, base-load gas-fired generators 11 

must comply with a Phase II standard of achieving a 90 percent capture of 12 

CO2 using carbon capture and sequestration technology (CCS).49 Affected 13 

facilities can also meet this 90 percent emission reduction using co-firing 14 

with a lower emission fuel.  15 

Q. WHAT IS THE TARGET CAPACITY FACTOR OF THE NEW GAS-FIRED 16 
COMBINED-CYCLE UNIT DEP IS PROPOSING TO BUILD AT THE 17 
EXISTING ROXBORO PLANT?  18 

A. The Proposed Facility is a 1,360 MW “hydrogen capable, advanced-class 19 

combined-cycle natural gas-fueled electric generating combustion turbine 20 

 
45 Id. 
46 Id. 
47 Id. at 39917. 
48 Id. at 39947-48. 
49 Id. at 39917. 
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power block with ultra-low sulfur diesel backup.”50 The new combined-cycle 1 

would feature a base-load gas-fired generator with what DEP describes as 2 

an expected capacity factor of 75 percent in its first five years of operation.51 3 

The Proposed Facility will be subject to the two-phase BSER requirements 4 

of base-load gas generators. When the Proposed Facility first begins 5 

operations, it will be subject to the Phase I efficient design and operation 6 

standards of new combined-cycle generators.52 After December 2031, the 7 

proposed facility will need to meet the Phase II 90 percent CO2 capture 8 

requirement using either CCS or co-firing with a low emission fuel such as 9 

hydrogen.53 Meeting the 90 percent emission reduction standard using 10 

hydrogen fuel would require the use of green (zero-carbon) hydrogen co-11 

firing at a minimum of 96 percent by volume.54   12 

Q.   WOULD THE PROPOSED FACILITY COMPLY WITH PHASE I OF THE 13 
SECTION 111 RULING? 14 

A.   DEP’s Witness Michael Quinto testifies that the Proposed Facility would be 15 

Phase I compliant with an emission rate of 770 lbs. CO2/MWh.55 16 

Q.   HOW DOES DEP PLAN TO MAKE THE PROPOSED FACILITY COMPLY 17 
WITH PHASE II OF THE SECTION 111 RULING? 18 

 
50 Application, Exhibit 1B, at 2. 
51 Id. at 10.  
52 New Source Performance Standards for Greenhouse Gas Emissions from New, Modified, and 
Reconstructed Fossil Fuel-Fired Electric Generating Units; Emission Guidelines for Greenhouse 
Gas Emissions from Existing Fossil Fuel-Fired Electric Generating Units; and Repeal of the 
Affordable Clean Energy Rule, 89 Fed. Reg. 39798, 39916 (May 9, 2024) (to be codified at 40 
C.F.R. pt. 60). 
53 Id. at 39916-17. 
54 Id. 
55 Direct Testimony of Michael Quinto, at 29. 
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A.   If approved, DEP is investigating 100 percent conversion to hydrogen 1 

operation but has not said definitively what Phase II compliance method it 2 

will use.56 3 

Q.   WHAT ECONOMIC LIFETIME DOES DEP ANTICIPATE FOR THE 4 
PROPOSED FACILITY? 5 

A.   DEP expects a 35-year economic lifetime for the Proposed Facility, from 6 

2029 to 2064.57 7 

Q.   ABOVE, YOU DISCUSS THREE POSSIBLE OUTCOMES FROM DEP’S 8 
PLANS TO REMAIN COMPLIANT WITH THE CLEAN AIR ACT. WHAT 9 
ARE THEY? 10 

A.   For the Proposed Facility to remain compliant with Section 111 of the Clean 11 

Air Act, DEP must (1) close the unit after three years of operation in 2032 12 

with all the costs associated with a stranded asset, (2) reduce its capacity 13 

factor below 40 percent by 2032, substantially raising costs per unit of 14 

electricity produced, or (3) undergo a conversion to hydrogen operation at 15 

the expense of ratepayers. 16 

Q.   WHAT WOULD THE COSTS BE TO RATEPAYERS OF CLOSING THE 17 
UNIT AFTER THREE YEARS OF OPERATION? 18 

A.   Closing the unit after three years of operation would incur two kinds of 19 

costs. First, DEP would likely seek to recover from ratepayers both the 20 

capital costs of the Proposed Facility amortized across 35 years in every 21 

year through 2064 and a rate of return to DEP on those capital costs. 22 

 
56 Id.; see DEP Confidential Response to Public Staff Data Request No. 9-1. 
57 Direct Testimony of Michael Quinto, at 29. 
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Second, ratepayers would pay for the replacement resources needed to 1 

meet customer demand after the Facility was shuttered. 2 

Q.   WHAT WOULD THE COSTS BE TO RATEPAYERS OF REDUCING THE 3 
PROPOSED FACILITY’S CAPACITY FACTOR BELOW 40 PERCENT 4 
STARTING IN 2032? 5 

A.   Lowering the capacity factor below 40 percent starting 2032 would incur 6 

two kinds of costs. First, ratepayers would continue to pay both the capital 7 

costs of the Proposed Facility amortized across 35 years in every year 8 

through 2064 and a rate of return to DEP on those capital costs. Second, 9 

ratepayers would pay for the replacement resources needed to meet 10 

customer demand after the Facility’s expected generation was decreased. 11 

Q.   WHAT CAPACITY FACTORS DOES DEP EXPECT THE PROPOSED 12 
FACILITY TO RUN AT IN THE 2030S AND 2040S? 13 

A.   DEP has estimated the costs to ratepayers of building and operating the 14 

Proposed Facility based on a capacity factor that stays above 40 percent 15 

(EPA standard in its Section 111 ruling) through 2042 (see Figure 1 based 16 

on DEP’s Supplemental Plan modeling files). 17 
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Figure 1. Expected Roxboro combined-cycle capacity factor over time  1 

 2 

Data source: See Stanton workpapers; Docket No. E-2, Sub 1318, PS DR 2-15, 3 
“Capacity Factors (GADs)” 4 

Q.   DOES THE OPERATION OF THE PROPOSED FACILITY IN DUKE’S 5 
SUPPLEMENTAL PLAN MODELING COMPLY WITH PHASE I OF 6 
SECTION 111? 7 

A.   No. Section 111 requires any new gas-fired facility to be operating below a 8 

40 percent capacity factor by 2032. 9 

Q.   WHAT ARE GAS COMBINED-CYCLES’ TYPICAL CAPACITY 10 
FACTORS OVER THEIR LIFETIMES? 11 

A.   Figure 2 depicts U.S. natural gas combined-cycle generators in operation 12 

today by capacity factor and age of unit. The dotted trend line indicates the 13 

average capacity factor by age. Duke plans for the Proposed Facility to 14 

operate at a 51 percent capacity factor when it is 10 years old and a 13 15 

percent capacity factor when it is 20 years old (see Figure 1 above). In 16 

contrast, the average 10-year-old CC is operating at a 58 percent capacity 17 
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factor and the average 20-year-old CC is operating at a 50 percent capacity 1 

factor. This comparison raises serious questions regarding the financing of 2 

the Proposed Facility over time and its risk of becoming a stranded asset, 3 

even before Section 111 requirements are taken into consideration. 4 

Figure 2. U.S. natural gas combined-cycle generators capacity factors by age58 5 

 6 

Q.   WHAT WOULD THE COSTS BE TO RATEPAYERS OF CONVERTING 7 
THE PROPOSED FACILITY TO 100 PERCENT HYDROGEN 8 
OPERATION IN 2032? 9 

A.   Per Duke, the costs of conversion to 100 percent hydrogen operation are 10 

not known.59 Important costs related to hydrogen operation that are not 11 

included in DEP’s modeling include: conversion of generation and fuel 12 

 
58 Data sources: U.S. Energy Info. Admin., Form EIA-923 detailed data with previous form data 
(“EIA-923”) (2023), https://www.eia.gov/electricity/data/eia923/; EIA-860 (2023), 
https://www.eia.gov/electricity/data/eia860/.  
59 CPIRP, Appendix K, at 8. 
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delivery systems, cost of green hydrogen, risks of hydrogen leaks, and high 1 

round-trip efficiency losses from green hydrogen electric generation. (See 2 

also, Table 4 above.) 3 

Duke mentions the U.S. Department of Energy’s (DOE) plan to reduce 4 

green hydrogen costs from $5 per kilogram (kg) to $1/kg by 2031.60 A $5/kg 5 

green hydrogen price is equivalent to approximately $35/MMBtu, compared 6 

to current natural gas prices of $3 or $4/MMBtu. A future $1/kg green 7 

hydrogen price would be $7/MMBtu.61 As I discuss below, availability for 8 

purchase of substantial quantities of green hydrogen is also unlikely in the 9 

near term. 10 

Lazard’s April 2023 Levelized Cost of Energy Analysis—Version 16.0 11 

(an industry standard for near-term electric-sector resource costs) 12 

estimates a $156 per megawatt-hour (MWh) cost for a new gas combined-13 

cycle operating with a 20 percent green hydrogen blend, compared to a 14 

range of $39 to $101 per MWh for 100 percent natural gas operation. 15 

 
60 Off. of Energy Efficiency & Renewable Energy, Hydrogen Shot, U.S. Dep’t of Energy, 
https://www.energy.gov/eere/fuelcells/hydrogen-shot (last visited Jun. 20, 2024); CPIRP, 
Appendix K, at 17. 
61 Emma Penrod, Hydrogen could compete with natural gas by 2030, but there’s a catch: report, 
Util. Dive (Mar. 15, 2024), https://www.utilitydive.com/news/blue-green-hydrogen-natural-gas-
brattle-edf/710397/. 

https://www.energy.gov/eere/fuelcells/hydrogen-shot
https://www.utilitydive.com/news/blue-green-hydrogen-natural-gas-brattle-edf/710397/
https://www.utilitydive.com/news/blue-green-hydrogen-natural-gas-brattle-edf/710397/
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Figure 3. Lazard 16.0 Levelized cost of energy 1 

 2 

Source: Reproduced from Lazard 16.0. 3 

 The cost of conversion to 100 percent hydrogen operation, the cost to 4 

purchase green hydrogen fuel, and the levelized cost of operation using 5 

hydrogen are all evidence of costs not included in Duke’s CPIRP and 6 

Supplemental Plan modeling, which is used as justification for the request 7 

for CPCN for the Proposed Facility. The omission of these additional costs 8 

to ratepayers biases Duke’s analysis in favor of preferring new gas 9 

resources. 10 

Q. IS ALL HYDROGEN CARBON-EMISSION FREE? 11 

Levelized Cost of Energy Comparison- Unsubsidized Analysis 
Selected renewable energy generation technologies are cost-competitive with conventional generation technologies undtr certain circumstances 

Sof.ar PV- Rooftop Residet1tial $117 $282 

Solar PV~mmunity & C&I $49 $18S 

Safar PV- Utility.Sca!e 

Sola, PV + Stor.ige-Ut:lity.Scale $46 

$61 r------------=i $102 

Wtl~re $24 $75 

Wirkt + Storage-Onshore 

Wtl~re sn suo 

$115 $221 

Kt.dearOJ $31(4 ♦ $1'1 L__ _ ___ _] $221 

t------;::====~==:=====---------------j 
Co•"".J..-____ $_S2_"'_•_$68-'i============--1 _$,_66 ______________ -J 

Gas Combined Cycte~1 

$0 $25 $5) $75 $100 $125 $150 $175 $2il0 1225 $250 ms $300 

SOin~: ~ZM1¥1/J~~tr~t'.=l¥1dl)!Jt:.fey:w-~h'tll7:!w,o,,. 
I Leveliz:ed Coat of Energy {$/M'Nh} I 

Ne~ : Hen¥iCIIIYOugl'O;tl!'l1S t:n::eruton, {.lllc¼~ll' rdClll~. ~ ) f\3i~ ) ~$6a.i. CleCl lill¥1Wtnl-..t~~ rlCl 4a.i. t ~t)'III ) 1~ ( 0:l ~ ll' t)* Ot'ecl 'U-o'e:12:"°CO-..to/8'1~~111?~~~ ·,, 
CO=td~"tor«<o!dc.,Qlbli.en~ ~ . 

'" (2) 

(l) .., 

LAZARD '" 
(7) 

GMefl lrel~dlltll ~,W3!111t{,: fCl'~lclg:~~l ~ , ~ LC0Et:n~~hel'ein~A!'tel.a.,n:!'$LCCE Y1~.0~::ute ~::te<lfOfW!atton. 
~Mlco::taz!l"llt'On l'orUli.Xl1$111"1".i.lt~eud¥>l!lr,.l$tClr,g;,~ge111nton~.ou«,:$1$Jl.4:ndt.EITUtor~:,r~.on~~. Stt t:i* lft'.ecl ~ •~Ge::tol~~n~ ~~ l,:i 
FueJ PrlcU "1Gr!\,e!Df\U$ffi'.l!\fllc::;, 
Gtwen i:rc l~ t)loCIIC ¥d'OtW..~·4Dlt (bb~d ~otlielbtn,:w,,c,;ildn.it'ie¥~¥1d ~ t mc,,:ing,onge«n-~¥ ~t!'lil00n'ltn~~ ~ LCCE~..en~heffin~...ene1..U31'11st.CCE Y1~0~~ 
XC!J:~ t::r.,n111:1on<,T~:11~ o~on~m:tt<1co~«111tVO,;t~P:.,n1anc111ttU.S.-fiX~ 
R~ll: ll'lt ~ dlllt,;r-;lb".JCfnl:l~l'llll CO::.IOfOl)ITTtl!lg!\ll!f'CleOl'e(lll~P( Offtin,:,:l~(O,)lll!'IClnudtllr bdltfl, ~«OetO'!Vl"l~"iOnirl;l ( ~tor.....C:t ll'T.Kllll~ . M ll?r,l~~wmHtNI~ 
~""Ot V:11J;efot 11 C1eCO',Y!1,z1Cr-«1 911sco~()'('ie0//C0,31 x:~ ts ~:i.l~Dl:~Ofl'n1t:~ng lll'IO~~rel:r:,liOncoe.-~.~-~tom o Oenel'lfl'erl dci:,e,r.:r,apcorran,:,:i~. CClllll!'ICI nucsn r 
X:~~~ ~ U.S.Cllcl!Ctt)'~. Ml. vll'..Ot ll!'ICI t:no~~~ :,~o,yAClon ~ :,nci~,;;1,!tlle t =tl~ClertYeelffomtAUn:l~~A llt'Ch.kt l),)l,it t-.,ed~-e!IRCICO::.IOfEl\e!0'COrri))rt­
R"°.-"'°,e E->ei;yvtr..,.$Mli!Qlf\31C0:IOfSad~al=tlllg~DCl",3!•l ~Tectw,OiQ,,ilU "l'Oll""°tior\31~11. 
Hflilh encl~~,°"' Ql'1X:f)C401ttllf'll~ID!'lll)trccs,. ~notlr C:UlkCO::.IOf~onll!'ICI ~ . GMen ~ •~Olll!IC lll'ld.lOtW..~'l!Dlt Cbb ~ l~otliel'Oll~.-O ... ICICG1lptq~llltLOOE 
crt~Hll'ttl'einttcrt~ uat11~ LCOE Y1$.0tt::ib xci.,~ t::rwue,n. 

~~~::::r:-:~:;,~:::~~::::::i~~~:;!~~~·;~,:~=~~:!'::~~~~~~~~~e:~ng 2 
R~ll: ll'ltt.CCEd~Ol:l~ ~ N (ll'I Cll~ ~ ~eod:i~Qdtln~vWt:1112!1"-titncl d "Glttn' ~ tl.t~ h)'Clrl:lg~~edt'Ol'!'llllltltO'Ci'j'Uf~t'.,'llmilro'WlnOTICl~fll~onTICl~III II 
l>NIT'.1/ ~ 1! ( 11Vtffl).Noo~tmod'!C.:,-:on~:,~ 11Z~(ley0nd,ll~ ~~1,~ o~h~~. Tl'lt ~~~ e!Co=t ts f 10.QS'""6TU, X:7~'44. IS.11;itorGl'ftll~ 

Tn1$ ~ nx: tlttl'lor=lltt<l t1'fUCfl:llbtO""-b"S ln'om',:,~IXl'.l)C>'..t:'J; on]1, ¥1Cl lt l~not ln~• tot. llf'll~l'll)l.f(l nct(lt CO"l~ll~ t!f\31Xc.31ot 
Clt'<erll<Mc:t. Noo,11110:lrfttl'llltd"lal~~COOie<I. O~Q)'.,:,:IO//O;Clkll:~ 11111eytorl'!l~ ¥1Y~Oll~t"l(ll,U(l~~OIIOll«in~OfUU'l:I. 



PUBLIC - REDACTED VERSION 
 

 
 

 
Direct Testimony of  
Elizabeth A. Stanton, PhD 

Docket Nos. E-2, Sub 1318 & 
EC-67, Sub 55 

      June 24, 2024 Page 38 

 

A. No. Most hydrogen is produced using fossil fuels. According to the 1 

International Energy Agency (IEA), the average emissions intensity of 2 

global hydrogen production was 12 to 13 kilograms of CO2-equivalent 3 

emissions per kilogram of hydrogen produced in 2021.62 4 

Q. WHAT IS GREEN HYDROGEN? 5 
A. Green hydrogen is produced from electrolysis of water using electricity from 6 

renewable resources.63 Globally, about 0.04 percent of all hydrogen 7 

produced is green hydrogen. Another 0.03 percent is produced using 8 

carbon capture and storage, which is typically injected back into oil and gas 9 

wells to enhance fuel extraction productivity.64 10 

Q. DOES GREEN HYDROGEN REDUCE NET CARBON EMISSIONS? 11 
A. Yes, green hydrogen reduces net carbon emissions. Hydrogen production 12 

from the electrolysis of water requires an energy input; if this energy comes 13 

from renewable resources (i.e., if the hydrogen is “green”), then the 14 

hydrogen production process is free of CO2 emissions.  15 

  According to a report by the International Renewable Energy Agency, 16 

green hydrogen is susceptible to energy losses at each stage of the value 17 

chain, with the total amount of losses depending on end use.65  Round-trip 18 

 
62 Id.  
63 Yahya Anouti, et al., The Dawn of Green Hydrogen, Strategy& (2020), 
https://www.strategyand.pwc.com/m1/en/reports/2020/the-dawn-of-green-hydrogen/the-dawn-
of-green-hydrogen.pdf. 
64 Timur Gül, et al., Global Hydrogen Review 2022, Int’l Energy Agency (2022), 
https://www.iea.org/reports/global-hydrogen-review-2022, at 71. 
65 Emanuele Bianco & Herib Blanco, Green Hydrogen: A Guide to Policy Making, Int’l Renewable 
Energy Agency (2020), https://www.irena.org/publications/2020/Nov/Green-hydrogen. 

https://www.strategyand.pwc.com/m1/en/reports/2020/the-dawn-of-green-hydrogen/the-dawn-of-green-hydrogen.pdf
https://www.strategyand.pwc.com/m1/en/reports/2020/the-dawn-of-green-hydrogen/the-dawn-of-green-hydrogen.pdf
https://www.iea.org/reports/global-hydrogen-review-2022
https://www.irena.org/publications/2020/Nov/Green-hydrogen


PUBLIC - REDACTED VERSION 
 

 
 

 
Direct Testimony of  
Elizabeth A. Stanton, PhD 

Docket Nos. E-2, Sub 1318 & 
EC-67, Sub 55 

      June 24, 2024 Page 39 

 

efficiency (RTE) refers to the ratio of energy output after storage to the 1 

amount of energy placed in storage, and low values correspond to large 2 

energy losses.66 The RTE of green hydrogen is around 30 percent 3 

according to researchers from Frankfurt University of Applied Sciences.67 4 

Other technologies like lithium-ion batteries have typical RTEs of 77 5 

percent to 98 percent, indicating less energy is lost in storage.68 The large 6 

share of energy lost from the storage process makes green hydrogen a far 7 

less efficient technology compared to other clean energy sources.   8 

 The emission reductions achieved from blending hydrogen (from 9 

any energy source) with gas are non-linear; that is, 10 percent hydrogen in 10 

a fuel blend does not lead to a 10 percent emission reduction because the 11 

difference between gas and hydrogen’s volumetric density leads to less 12 

hydrogen in the fuel blend on a heat input basis (see Figure 1).69 Even 13 

increasing the hydrogen blend share to 50 percent achieves less than 25 14 

 
66 Nat’l Renewable Energy Lab’y, Annual Technology Baseline: Utility-Scale Battery Storage, 
https://atb.nrel.gov/electricity/2021/utility-scale_battery_storage (last visited Jun. 20, 2024).  
67 Enno Wagner, et al., Energy Storage with Highly-Efficient Electrolysis and Fuel Cells: 
Experimental Evaluation of Bifunctional Catalyst Structures, 66(5) Topics in Catalysis (Jan. 13, 
2023),  
https://link.springer.com/article/10.1007/s11244-022-01771-
7#:~:text=While%20the%20PEM%20system%20reaches,as%20an%20alternative%20to%20b
atteries, at 546-59. 
68 Kendall Mongird, et al., 2020 Grid Energy Storage Technology Cost and Performance 
Assessment, U.S. Dep’t of Energy (Dec. 2020),  
https://www.pnnl.gov/sites/default/files/media/file/Final%20-
%20ESGC%20Cost%20Performance%20Report%2012-11-2020.pdf, at 13. 
69 Jeffrey Goldmeer, Power to Gas: Hydrogen for Power Generation, GE Power (Feb. 2019), 
https://www.gevernova.com/content/dam/gepower-new/global/en_US/downloads/gas-new-
site/resources/GEA33861%20Power%20to%20Gas%20-
%20Hydrogen%20for%20Power%20Generation.pdf.  

https://atb.nrel.gov/electricity/2021/utility-scale_battery_storage
https://link.springer.com/article/10.1007/s11244-022-01771-7#:%7E:text=While%20the%20PEM%20system%20reaches,as%20an%20alternative%20to%20batteries
https://link.springer.com/article/10.1007/s11244-022-01771-7#:%7E:text=While%20the%20PEM%20system%20reaches,as%20an%20alternative%20to%20batteries
https://link.springer.com/article/10.1007/s11244-022-01771-7#:%7E:text=While%20the%20PEM%20system%20reaches,as%20an%20alternative%20to%20batteries
https://www.pnnl.gov/sites/default/files/media/file/Final%20-%20ESGC%20Cost%20Performance%20Report%2012-11-2020.pdf
https://www.pnnl.gov/sites/default/files/media/file/Final%20-%20ESGC%20Cost%20Performance%20Report%2012-11-2020.pdf
https://www.gevernova.com/content/dam/gepower-new/global/en_US/downloads/gas-new-site/resources/GEA33861%20Power%20to%20Gas%20-%20Hydrogen%20for%20Power%20Generation.pdf
https://www.gevernova.com/content/dam/gepower-new/global/en_US/downloads/gas-new-site/resources/GEA33861%20Power%20to%20Gas%20-%20Hydrogen%20for%20Power%20Generation.pdf
https://www.gevernova.com/content/dam/gepower-new/global/en_US/downloads/gas-new-site/resources/GEA33861%20Power%20to%20Gas%20-%20Hydrogen%20for%20Power%20Generation.pdf
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percent emission reductions.70 Only when hydrogen fuel is 100 percent of 1 

a fuel mix does green hydrogen result in zero carbon emissions.71 2 

Figure 4. CO2 emission reduction for hydrogen-gas fuel blends by volume 3 

Source: Reproduced from Electric Power Research Institute. November 19, 2019. 4 
Technology Insights Brief: Hydrogen-Capable Gas Turbines for Deep 5 
Decarbonization. Figure 1.  6 
Available at: https://www.epri.com/research/products/000000003002017544.  7 

Q. IS GREEN HYDROGEN A ZERO GREENHOUSE GAS EMISSION FUEL 8 
SOURCE? 9 

A. No. Green hydrogen is not a zero greenhouse gas emission fuel source: 10 

Even if hydrogen is produced with 100 percent renewable energy, green 11 

hydrogen combustion has been found to emit nitrous oxide (NOx) and any 12 

leaked hydrogen itself is an indirect greenhouse gas. A 2018 study in the 13 

 
70 Elec. Power Rsch. Inst., Technology Insights Brief: Hydrogen-Capable Gas Turbines for Deep 
Decarbonization (Nov. 19, 2019), 
https://www.epri.com/research/products/000000003002017544, Figure 1. 
71 Mehmet Salih Cellek & Ali Pınarbaşı, Investigations on Performance and Emission 
Characteristics of an Industrial Low Swirl Burner While Burning Natural Gas, Methane, 
Hydrogen-Enriched Natural Gas and Hydrogen as Fuels, Int’l J. of Hydrogen Energy, 43 (2) (Jan. 
11, 2018), https://doi.org/10.1016/j.ijhydene.2017.05.107. 
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International Journal of Hydrogen Energy found that burning hydrogen 1 

produces up to six times the NOx emissions of methane, which is the 2 

largest constituent of natural gas, because hydrogen’s high flame 3 

temperature results in a high rate of thermal nitrogen monoxide (NO).72 4 

Both hydrogen and NOx are indirect greenhouse gases that lead to ozone 5 

formation in atmosphere.  6 

Q. WHAT DOMESTIC INFRASTRUCTURE EXISTS FOR THE 7 
PRODUCTION OF GREEN HYDROGEN? 8 

A. As of December 2020, there were 1,608 miles of hydrogen pipeline in the 9 

United States (compared to over 300,000 miles of methane gas 10 

transmission pipeline), over 90 percent of which are located along the Gulf 11 

Coast.73 Nearly all existing shipment of hydrogen takes place in dedicated 12 

hydrogen pipeline infrastructure. According to reporting by Reuters, as of 13 

July 1, 2021, upwards of 24 U.S. energy firms, including Dominion Energy 14 

and Sempra Energy, had begun producing or testing blending hydrogen in 15 

gas pipelines.74  16 

Q. IS 100 PERCENT GREEN HYDROGEN FUEL CURRENTLY FEASIBLE 17 
TO TRANSPORT IN EXISTING GAS PIPELINE SYSTEMS? 18 

A. No, 100 percent hydrogen is not currently feasible in gas pipeline systems. 19 

There are serious technical barriers to green hydrogen deployment, starting 20 

 
72 Id. 
73 Paul W. Parfomak, Pipeline Transportation of Hydrogen: Regulation, Research, and Policy, 
Congressional Research Service, R46700 (Mar. 2, 2021), 
https://crsreports.congress.gov/product/pdf/R/R46700 (“CRS Report”), at 3. 
74 Stephanie Kelly & Scott Disavino, U.S. natgas companies put hydrogen to the test, Reuters 
(Jul. 1, 2021), https://www.reuters.com/business/sustainable-business/us-natgas-companies-
put-hydrogen-test-2021-07-01/. 

https://crsreports.congress.gov/product/pdf/R/R46700
https://www.reuters.com/business/sustainable-business/us-natgas-companies-put-hydrogen-test-2021-07-01/
https://www.reuters.com/business/sustainable-business/us-natgas-companies-put-hydrogen-test-2021-07-01/
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with the infrastructure investments necessary to transport hydrogen using 1 

existing gas pipelines. Operators including Southern California Gas 2 

Company and San Diego Gas & Electric Company have begun or proposed 3 

projects to blend hydrogen in gas pipelines, citing the claim that up to 20 4 

percent hydrogen concentrations by volume can be handled by existing 5 

pipelines.75 However, an NREL study recommends that injection of 6 

hydrogen into current fossil gas pipelines be limited to 15 percent of total 7 

gas volume (85 percent methane content), with that feasibility varying by 8 

location.76 According to the Congressional Research Service, in the U.S. 9 

pipeline infrastructure’s current state, no more than 20 percent of the 10 

volume of gas it carries can be hydrogen.77 Above a 25 percent hydrogen 11 

concentration, equipment must be upgraded to be resistant to hydrogen 12 

explosions and “unplanned ignition”.78  13 

Q. ARE THERE SAFETY CONCERNS WITH THE USE OF GREEN 14 
HYDROGEN? 15 

 
75 CRS Report at 6; Southern California Gas Co., San Diego Gas & Electric Co., Pacific Gas and 
Electric Co., and Southwest Gas Corp. Joint Application Regarding Hydrogen-Related Additions 
or Revisions to the Standard Renewable Gas Interconnection Tariff, before Pub. Util. Comm’n 
of the State of Cal., (Nov. 20, 2020), https://www.socalgas.com/sites/default/files/2020-
11/Utilities_Joint_Application_Prelim_H2_Injection_Standard_11-20-20.pdf. 
76 M. W. Melaina, et al., Blending Hydrogen into Natural Gas Pipeline Networks: A Review of 
Key Issues, Nat’l Renewable Energy Lab’y (Mar. 2013), 
https://www.nrel.gov/docs/fy13osti/51995.pdf; Jacek Jaworski, et al., Study of the Effect of 
Addition of Hydrogen to Natural Gas on Diaphragm Gas Meters, Energies (Jun. 11, 2020), 
https://www.mdpi.com/1996-1073/13/11/3006. 
77 CRS Report at 3.  
78 Jeff St. John, Green Hydrogen in Natural Gas Pipelines: Decarbonization Solution or Pipe 
Dream?, gtm (Nov. 30, 2020), https://www.greentechmedia.com/articles/read/green-hydrogen-
in-natural-gas-pipelines-decarbonization-solution-or-pipe-dream.  

https://www.socalgas.com/sites/default/files/2020-11/Utilities_Joint_Application_Prelim_H2_Injection_Standard_11-20-20.pdf
https://www.socalgas.com/sites/default/files/2020-11/Utilities_Joint_Application_Prelim_H2_Injection_Standard_11-20-20.pdf
https://www.nrel.gov/docs/fy13osti/51995.pdf
https://www.mdpi.com/1996-1073/13/11/3006
https://www.greentechmedia.com/articles/read/green-hydrogen-in-natural-gas-pipelines-decarbonization-solution-or-pipe-dream
https://www.greentechmedia.com/articles/read/green-hydrogen-in-natural-gas-pipelines-decarbonization-solution-or-pipe-dream
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A. Yes, the existing gas pipeline system cannot ensure the safe transport of 1 

hydrogen fuel. A study conducted by the Gas Technology Institute (GTI) for 2 

NREL shows that, since hydrogen is the smallest of all molecules, it is three 3 

times more likely to leak from existing steel or iron pipelines than fossil gas 4 

and methane;79 estimates from the Congressional Research Service 5 

estimate that about 10 percent of hydrogen produced will leak in the 6 

processes of production, storage, and transport.80  7 

 Hydrogen is less dense than gas as well, and research published 8 

in the journal Gases finds that hydrogen necessitates larger and thus 9 

costlier infrastructure for the same volume of energy delivery.81 Blending 10 

hydrogen into gas pipeline systems can lead to risk of infrastructural 11 

degradation and explosions without equipment upgrades, and according to 12 

law firm Morgan Lewis, there are no safety codes for a gas-hydrogen 13 

blend.82 Blending hydrogen into the system may embrittle existing steel 14 

pipes as well.   15 

 
79 Z. Zhou & D. Ersoy, Review Studies of Hydrogen Use in Natural Gas Distribution Systems, 
prepared by Gas Tech. Inst. for NREL (2010), at 17. 
80 Id.; CRS Report at 3; Tracey K. Tromp, et al., Potential environmental impact of a hydrogen 
economy on the stratosphere, Science, 300, 1740-1742 (Jun. 13, 2003), 
https://doi.org/10.1126%2Fscience.1085169. 
81 Abubakar Jibrin Abbas, et al., An Investigation into the Volumetric Flow Rate Requirement of 
Hydrogen Transportation in Existing Natural Gas Pipelines and Its Safety Implications, Gases, 
1, 156-179 (2021), https://doi.org/10.3390/gases1040013. 
82 M. W. Melaina, et al., Blending Hydrogen into Natural Gas Pipeline Networks: A Review of 
Key Issues, Nat’l Renewable Energy Lab’y (Mar. 2013), 
https://www.nrel.gov/docs/fy13osti/51995.pdf; Jeff St. John, Green Hydrogen in Natural Gas 
Pipelines: Decarbonization Solution or Pipe Dream?, gtm (Nov. 30, 2020), 
https://www.greentechmedia.com/articles/read/green-hydrogen-in-natural-gas-pipelines-
decarbonization-solution-or-pipe-dream; Kirstin E. Gibbs & Arjun Prasad Ramadevanahalli, 
 

https://doi.org/10.1126%2Fscience.1085169
https://doi.org/10.3390/gases1040013
https://www.nrel.gov/docs/fy13osti/51995.pdf
https://www.greentechmedia.com/articles/read/green-hydrogen-in-natural-gas-pipelines-decarbonization-solution-or-pipe-dream
https://www.greentechmedia.com/articles/read/green-hydrogen-in-natural-gas-pipelines-decarbonization-solution-or-pipe-dream
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Q. IS GREEN HYDROGEN COST-EFFECTIVE? 1 
A. No. Green hydrogen is not cost-effective when compared to natural gas or 2 

to alternatives resources. Green hydrogen is costlier than natural gas, per 3 

thousand cubic feet, according to global estimates and U.S. EIA data.83 4 

Research from IRENA concludes that the high costs of green hydrogen are 5 

the result of production, transport, conversion, and storage costs as well as 6 

a lack of to-scale deployment.84 IRENA also finds that green hydrogen 7 

production costs are 2-3 times higher, in dollars per kilogram, than 8 

corresponding costs for “grey” hydrogen (i.e. hydrogen extracted from 9 

natural gas using steam-methane reforming, which results in substantial 10 

carbon emissions), due largely to a lack of dedicated infrastructure and 11 

inefficient production processes.85  12 

Q. DO ANY GAS-FIRED GENERATORS RUN ON 100 PERCENT 13 
HYDROGEN FUEL TODAY? 14 

 
Considerations For Transporting a Blended Hydrogen Stream in Interstate Natural Gas 
Pipelines, Morgan Lewis (Jun. 11, 2021), 
https://www.morganlewis.com/pubs/2021/06/considerations-for-transporting-a-blended-
hydrogen-stream-in-interstate-natural-gas-pipelines. 
83 Yahya Anouti, et al., The Dawn of Green Hydrogen, Strategy& (2020), 
https://www.strategyand.pwc.com/m1/en/reports/2020/the-dawn-of-green-hydrogen/the-dawn-
of-green-hydrogen.pdf; BloombergNEF, Hydrogen Economy Outlook (2020); LAZARD, 
LAZARD’s Levelized Cost of Hydrogen-Version 2.0 (2021), at 12; Hydrogen Council, Hydrogen 
decarbonization pathways: Potential supply scenarios (2021); Int’l Renewable Energy Agency, 
Green Hydrogen: A Guide to Policy Making (Nov. 2020), 
https://www.irena.org/publications/2020/Nov/Green-hydrogen, at 14; U.S. Energy Info. Admin., 
Natural Gas Prices, https://www.eia.gov/dnav/ng/ng_pri_sum_dcu_nus_a.htm (last visited Jun. 
20, 2024).  
84 Int’l Renewable Energy Agency, Geopolitics of the Energy Transformation: The Hydrogen 
Factor (Jan. 2022), https://www.irena.org/publications/2022/Jan/Geopolitics-of-the-Energy-
Transformation-Hydrogen. 
85 Int’l Renewable Energy Agency, Green Hydrogen: A Guide to Policy Making (Nov. 2020), 
https://www.irena.org/publications/2020/Nov/Green-hydrogen, at 14, 17.  

https://www.morganlewis.com/pubs/2021/06/considerations-for-transporting-a-blended-hydrogen-stream-in-interstate-natural-gas-pipelines
https://www.morganlewis.com/pubs/2021/06/considerations-for-transporting-a-blended-hydrogen-stream-in-interstate-natural-gas-pipelines
https://www.strategyand.pwc.com/m1/en/reports/2020/the-dawn-of-green-hydrogen/the-dawn-of-green-hydrogen.pdf
https://www.strategyand.pwc.com/m1/en/reports/2020/the-dawn-of-green-hydrogen/the-dawn-of-green-hydrogen.pdf
https://www.irena.org/publications/2020/Nov/Green-hydrogen
https://www.eia.gov/dnav/ng/ng_pri_sum_dcu_nus_a.htm
https://www.irena.org/publications/2022/Jan/Geopolitics-of-the-Energy-Transformation-Hydrogen
https://www.irena.org/publications/2022/Jan/Geopolitics-of-the-Energy-Transformation-Hydrogen
https://www.irena.org/publications/2020/Nov/Green-hydrogen
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A. No. EPA’s Hydrogen in Combustion Turbine Electric Generating Units 1 

Technical Support Document explains that generators able to run on 100 2 

percent hydrogen are not currently available at the scale of a power plant.86 3 

Q. IF AT SOME FUTURE DATE IT BECOMES FEASIBLE AND COST-4 
EFFECTIVE TO CONVERT A GAS-FIRED GENERATOR TO RUN ON 5 
100 PERCENT HYDROGEN, WOULD THAT RESULT ZERO 6 
GREENHOUSE GAS EMISSIONS? 7 

A. No. According to research published in Nature communications, Hydrogen 8 

is an indirect greenhouse gas due to its interactions with the hydroxy radical 9 

producing tropospheric methane and ozone.87 Hydrogen can also increase 10 

stratospheric water vapor, resulting in stratospheric cooling and 11 

tropospheric warming.88 Hydrogen molecules leak easily, and leakages will 12 

increase as more hydrogen is transported.  13 

Q.   HOW ARE THE CPIRP AND SUPPLEMENTAL PLANS’ NON-14 
COMPLIANCE WITH THE NOW-FINAL EPA’S SECTION 111 RULE 15 
IMPORTANT TO THIS CPCN REQUEST FOR THE PROPOSED 16 
FACILITY? 17 

A.   Duke justifies its request for a CPCN for the Proposed Facility based on its 18 

CPIRP and Supplemental Plan models which preference gas resources 19 

and pathways that are dominated by gas resources. That modeling was 20 

conducted without the correct constraints needed to represent the EPA 21 

rule. As a result, starting in 2032, several different categories of costs will 22 

 
86 U.S. Env’t Protection Agency, Hydrogen in Combustion Turbine Electric Generating Units 
Technical Support Document, Docket ID No. EPA-HQ-OAR-2023-0072 (2023), 
https://www.epa.gov/system/files/documents/2023-05/TSD%20-
%20Hydrogen%20in%20Combustion%20Turbine%20EGUs.pdf.  
87 Matteo B. Bertagni, et al., Risk of the hydrogen economy for atmospheric nature, Nature 
Communications (Dec. 13, 2022), https://www.nature.com/articles/s41467-022-35419-7.  
88 Id. 

https://www.epa.gov/system/files/documents/2023-05/TSD%20-%20Hydrogen%20in%20Combustion%20Turbine%20EGUs.pdf
https://www.epa.gov/system/files/documents/2023-05/TSD%20-%20Hydrogen%20in%20Combustion%20Turbine%20EGUs.pdf
https://www.nature.com/articles/s41467-022-35419-7
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be imposed on ratepayers that were not modeled and, therefore, not 1 

included in Duke’s recommendation that Proposed Facility will benefit 2 

ratepayers. I strongly recommend that CPIRP modeling be rerun with a 3 

correct representation of EPA Section 111 Phase II as well as correction 4 

for several other modeling errors that I discuss in this testimony before the 5 

Commission makes a decision regarding whether or not to grant the CPCN.  6 

E. Costs of delayed plant construction. 7 

Q.   IS THERE REASON TO BELIEVE THAT THE PROPOSED FACILITY 8 
WOULD NOT BE IN OPERATION BY 2029 AS DEP EXPECTS?  9 

A.   SACE, et al. Expert Witness Robert G. James testifies in this docket that 10 

“DEP’s failure to employ reasonable and generally accepted standards of 11 

good engineering and construction practice in its execution of the 12 

preparation phase of its proposed Project will lead to an increased 13 

likelihood of cost increases and construction delays.”89 14 

Q.   WHAT IMPACTS CAN CONSTRUCTION DELAYS HAVE ON PROJECT 15 
COSTS? 16 

A.   Power plant construction delays have commonly been associated with cost 17 

increases arising from supply chain bottlenecks, labor shortages, and 18 

public opposition to the harmful environmental impacts of these plants. 19 

Q.   ARE YOU AWARE OF ANY EXAMPLES OF POWER PLANT 20 
CONSTRUCTION DELAYS CAUSING INCREASES TO PLANNED 21 
COSTS? 22 

 
89 Direct Testimony of Robert G. James, at 3. 
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A.   Yes. A limited search for delays to power plants produced a list of projects 1 

with delays that varied in length from 9 months to over 7 years, imposing 2 

additional costs on ratepayers ranging from $29.3 million to over $21 billion 3 

(see Table 6).  4 

Table 5. Examples of power plant construction delays and results added costs90 5 

 6 

 
90 Data Sources: [a] Sonal Patel, Duke Hit Hard by Exorbitant O&M Costs at Edwardsport IGCC 
Facility, Power Magazine (Sept. 27, 2018), https://www.powermag.com/duke-hit-hard-by-
exorbitant-om-costs-at-edwardsport-igcc-facility/; [b] Associated Press, Another Kemper delay 
adds $38M to power plant cost, Clarion Ledger (May 1, 2017), 
 

Plant Operator Plant Name Fuel Type
Scheduled 

Completion
Length of 

Delay
Cost of 
Delay

Status

Duke Energy[a]
Edwardsport 
Generating Station 
(IN)

Coal 
(618 MW)

2011 2 years
$1.5 

billion
Completed

Kemper[b] IGCC (MS)
Coal 

(582 MW)
2013 3 years $4 billion Canceled

Georgia Power[c] Plant Vogtle (GA)
Nuclear 

(4,536 MW)
2017 7 years

$21 
billion

Completed

Dominion Energy[d]
Summer Nuclear 
Generating Station 
(SC)

Nuclear 
(973 MW)

2019 1 year
$1.2 

billion
Canceled

Clean Energy Future 
Trumbull[e][f][g]

Trumbull Energy 
Center (OH)

Fossil gas 
(950 MW)

2020 6 years
$1.4 

billion
Under 

construction

Ohio State Energy 
Partners[h] OSU CHP Plant (OH)

Fossil gas 
(105.5 MW)

2021 3 years
$143 

million
Under 

construction

El Paso Electric[i] Newman 6 (TX)
Fossil gas 
(228 MW)

2022 9 months
$37 

million
Completed

Lakeland Electric[j] RICE Plant (FL)
Fossil gas 
(120 MW)

2023 1 year
$29.3 

million
Under 

construction

NET Power, Inc.[k] Odessa SN1 (TX)
Fossil gas 
(370 MW)

2026 1 year
$250 

million
Under 

construction

https://www.powermag.com/duke-hit-hard-by-exorbitant-om-costs-at-edwardsport-igcc-facility/
https://www.powermag.com/duke-hit-hard-by-exorbitant-om-costs-at-edwardsport-igcc-facility/


PUBLIC - REDACTED VERSION 
 

 
 

 
Direct Testimony of  
Elizabeth A. Stanton, PhD 

Docket Nos. E-2, Sub 1318 & 
EC-67, Sub 55 

      June 24, 2024 Page 48 

 

Q.   HAVE STATE UTILITY COMMISSIONS EVER DENIED UTILITY 1 
REQUESTS TO BUILD AND OPERATE POWER PLANTS DUE TO 2 
INCREASED COSTS RELATED TO DELAYS? 3 

A.   Yes. In 2019, the Indiana Utility Regulatory Commission (IURC) denied 4 

Vectron South’s request for a CPCN to construct an 850-MW combined 5 

cycle gas plant since the proposed facility “does not present an outcome 6 

which reasonably minimizes the potential risk that customers could 7 

sometime in the future be saddled with an uneconomic investment…”91 8 

IURC noted the importance of understanding and considering the risk of 9 

stranded assets during the pre-approval process of proposed projects: 10 

“Because unwinding assured cost recovery should an asset become 11 

 
https://www.clarionledger.com/story/business/2017/05/01/another-kemper-delay-adds-38m-
power-plant-cost/101181808/; [c] Clarion Energy Content Directors, Vogtle Unit 4 successfully 
connected to grid after delay, Power Engineering (Mar. 4, 2024), https://www.power-
eng.com/nuclear/reactors/vogtle-unit-4-successfully-connected-to-grid-after-delay/; [d] Alex 
Crees, The failed V.C. Summer nuclear project: A timeline, Choose Energy (Dec. 4, 2018), 
https://www.chooseenergy.com/news/article/failed-v-c-summer-nuclear-project-timeline/; [e] 
Clarion Energy Content Directors, After delays, 950 MW CCGT project gets underway using 
Siemens turbines, Power Engineering (Nov. 11, 2022), https://www.power-eng.com/gas/after-
delays-950-mw-ccgt-project-gets-underway-using-siemens-turbines/; [f] Energy Company 
Expects to Break Ground on Plant, Construction Equipment Guide (Apr. 2, 2019), 
https://www.constructionequipmentguide.com/energy-company-expects-to-break-ground-on-
plant/44422; [g] Long-Delayed Power Plant Project Now $2.3 Billion, The Business Journal (Nov. 
2022), https://businessjournaldaily.com/article/journal-opinion-long-delayed-project-now-2-
3b/; [h] Taylor Dorrell, Controversial Ohio State power plant incurs delays, rising costs, Matter 
News (Feb. 29, 2024), https://www.matternews.org/community/developus/controversial-ohio-
state-power-plant-incurs-delays-rising-costs; [i] Diego Mendoza-Moyers, Consumer advocate 
challenges El Paso Electric as utility’s newest power plant comes in $37 million over budget, El 
Paso Matters (Jul. 11, 2023), https://elpasomatters.org/2023/07/11/el-paso-electric-plant-to-
cost-more-than-expected-increase-utility-bills/; [j] Sara-Megan Walsh, Lakeland Electric's new 
power plant is $29.3M over budget and more than a year delayed, The Ledger (Jun. 2, 2023), 
https://www.theledger.com/story/news/local/2023/06/02/lakeland-electrics-new-power-plant-is-
delayed-and-47-3m-over-budget/70276747007/; [k] Mary B. Powers & Debra K. Rubin, 
Developer NET Power Delays $1B Texas Net-Zero Power Plant Start, Engineering News-Record 
(Nov. 18, 2023), https://www.enr.com/articles/57639-developer-net-power-delays-1b-texas-net-
zero-power-plant-start.  
91 Indiana Utility Regulatory Commission Order, Cause No. 45052 (Apr. 24, 2019), 
https://iurc.portal.in.gov/_entity/sharepointdocumentlocation/4dfb39e0-9f66-e911-8151-
1458d04ef938/bb9c6bba-fd52-45ad-8e64-
a444aef13c39?file=45052_ord_20190424102046480.pdf, at 28. 

https://www.clarionledger.com/story/business/2017/05/01/another-kemper-delay-adds-38m-power-plant-cost/101181808/
https://www.clarionledger.com/story/business/2017/05/01/another-kemper-delay-adds-38m-power-plant-cost/101181808/
https://www.power-eng.com/nuclear/reactors/vogtle-unit-4-successfully-connected-to-grid-after-delay/
https://www.power-eng.com/nuclear/reactors/vogtle-unit-4-successfully-connected-to-grid-after-delay/
https://www.chooseenergy.com/news/article/failed-v-c-summer-nuclear-project-timeline/
https://www.power-eng.com/gas/after-delays-950-mw-ccgt-project-gets-underway-using-siemens-turbines/
https://www.power-eng.com/gas/after-delays-950-mw-ccgt-project-gets-underway-using-siemens-turbines/
https://www.constructionequipmentguide.com/energy-company-expects-to-break-ground-on-plant/44422
https://www.constructionequipmentguide.com/energy-company-expects-to-break-ground-on-plant/44422
https://businessjournaldaily.com/article/journal-opinion-long-delayed-project-now-2-3b/
https://businessjournaldaily.com/article/journal-opinion-long-delayed-project-now-2-3b/
https://www.matternews.org/community/developus/controversial-ohio-state-power-plant-incurs-delays-rising-costs
https://www.matternews.org/community/developus/controversial-ohio-state-power-plant-incurs-delays-rising-costs
https://elpasomatters.org/2023/07/11/el-paso-electric-plant-to-cost-more-than-expected-increase-utility-bills/
https://elpasomatters.org/2023/07/11/el-paso-electric-plant-to-cost-more-than-expected-increase-utility-bills/
https://www.theledger.com/story/news/local/2023/06/02/lakeland-electrics-new-power-plant-is-delayed-and-47-3m-over-budget/70276747007/
https://www.theledger.com/story/news/local/2023/06/02/lakeland-electrics-new-power-plant-is-delayed-and-47-3m-over-budget/70276747007/
https://www.enr.com/articles/57639-developer-net-power-delays-1b-texas-net-zero-power-plant-start
https://www.enr.com/articles/57639-developer-net-power-delays-1b-texas-net-zero-power-plant-start
https://iurc.portal.in.gov/_entity/sharepointdocumentlocation/4dfb39e0-9f66-e911-8151-1458d04ef938/bb9c6bba-fd52-45ad-8e64-a444aef13c39?file=45052_ord_20190424102046480.pdf
https://iurc.portal.in.gov/_entity/sharepointdocumentlocation/4dfb39e0-9f66-e911-8151-1458d04ef938/bb9c6bba-fd52-45ad-8e64-a444aef13c39?file=45052_ord_20190424102046480.pdf
https://iurc.portal.in.gov/_entity/sharepointdocumentlocation/4dfb39e0-9f66-e911-8151-1458d04ef938/bb9c6bba-fd52-45ad-8e64-a444aef13c39?file=45052_ord_20190424102046480.pdf
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uneconomic is not a commonly employed regulatory option, it is prudent to 1 

ensure during the pre-approval process that we understand and consider 2 

the risk that customers could sometime in the future be saddled with an 3 

uneconomic investment.”92 4 

 In 2019, the Rhode Island Energy Facility Siting Board denied 5 

Invenergy’s request to construct and operate an 850- to 1,000-MW natural 6 

gas facility due to “lengthy delays” that were vastly caused by the 7 

Company.93 8 

Q.   HAVE STATE UTILITY COMMISSIONS EVER APPROVED UTILITY 9 
REQUESTS TO BUILD AND OPERATE POWER PLANTS WITH 10 
CONDITIONS TO EVALUATE OR EXCLUDE COSTS? 11 

A.   Yes. In 1997, the Alabama Public Service Commission approved Alabama 12 

Power Company’s request to build 800 MW of combined-cycle generation 13 

but conditioned its approval on the Company not including the proposed 14 

facility in its calculation of stranded costs passed onto ratepayers: “[A]s a 15 

condition to this Order [approving Alabama Power’s CPCN application to 16 

build 800 MW of combined-cycle generation], the Commission shall accept 17 

the Company’s offer that the costs associated with the combined cycle 18 

facility described herein will not be included in any calculation of retail 19 

stranded costs.”94 Two years later, in a subsequent order, the PSC 20 

 
92 Id. at 20. 
93 Rhode Island Energy Facility Siting Board Decision and Order, SB-2015-06 (Nov. 5, 2019), 
https://ripuc.ri.gov/sites/g/files/xkgbur841/files/efsb/EFSB_Order_140.pdf, at 13. 
94 Alabama Public Service Commission Report and Order, Docket No. 26115 (Dec. 31, 1997), 
at 11. 

https://ripuc.ri.gov/sites/g/files/xkgbur841/files/efsb/EFSB_Order_140.pdf
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approved an increase in the combined-cycle generating capacity to 1,075 1 

MW, but included the same condition regarding stranded costs.95  2 

In 2022, the Virginia State Corporation Commission approved a cost 3 

sharing provision for Dominion Energy's Coastal Virginia Offshore Wind 4 

Commercial Project should the construction costs exceed the Company's 5 

estimated $9.8 billion. The cost sharing provision was designed with three 6 

stages: (1) costs between $9.8 and $10.3 billion are to be paid 100 percent 7 

by customers; (2) costs between $10.3 and $11.3 billion are split evenly 8 

between customers and the Company; and (3) costs between $11.3 and 9 

$13.7 billion are to be paid 100 percent by the Company.96 10 

Q. HAVE UTILITY REQUESTS TO BUILD AND OPERATE POWER 11 
PLANTS EVER BEEN DENIED DUE TO STATE CLIMATE GOALS? 12 

A.   Yes. In 2021, The New York Department of Environmental Conservation 13 

denied air permits for two gas-fired power plants on the basis that they were 14 

inconsistent with the State’s greenhouse gas emission targets.97 15 

Q.  DO YOU RECOMMEND THAT THE COMMISSION GRANT THE CPCN? 16 
A.  No, I do not. I strongly recommend that the Commission reject Duke’s 17 

CPCN request or, at a minimum, require Duke to submit new CPIRP 18 

 
95 Alabama Public Service Commission Report and Order, Docket No. 26115 (Apr. 5, 1997). 
96 Order on Reconsideration, Virginia State Corporation Commission Case No. PUR-2021-
00142 (Dec. 2022), https://www.scc.virginia.gov/docketsearch/DOCS/7pj901!.PDF.  
97 Notice of Denial of Title V Air Permit for Astoria Gas Turbine Power, N.Y. Dep’t of Env’t 
Conservation ID: 2-6301-00191/00014 (Oct. 27, 2021)  
https://extapps.dec.ny.gov/docs/administration_pdf/nrgastoriadecision10272021.pdf; Notice of 
Denial of Title V Air Permit for Danskammer Energy Center, N.Y. Dep’t of Env’t Conservation ID: 
ID: 3-3346-00011/00017 (Oct. 27, 2021)  
 https://extapps.dec.ny.gov/docs/administration_pdf/danskammer10272021.pdf. 
 

https://www.scc.virginia.gov/docketsearch/DOCS/7pj901!.PDF
https://extapps.dec.ny.gov/docs/administration_pdf/nrgastoriadecision10272021.pdf
https://extapps.dec.ny.gov/docs/administration_pdf/danskammer10272021.pdf
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modeling results before ruling on the Roxboro CPCN request. New 1 

modeling runs should include the following specifications: 2 

• The results of an independent investigation of solutions to, and costs of, 3 

addressing barriers to near-term renewables interconnection. 4 

• New renewable resources modeled at market costs (current modeling 5 

includes a 60 percent markup). 6 

• Renewables dominant portfolios that do not include a 20 percent adder 7 

on resource costs. 8 

• Near-term builds (when renewable builds are feasible, but gas builds are 9 

not) that do not include an 8 percent adder on resource costs. 10 

• Limiting resource costs to market costs. Other costs can be modeled as 11 

sensitivities related to risk and uncertainty if presented transparently and 12 

even-handedly. If risks of renewables are modeled, so too should risks of 13 

gas. 14 

• Use of a more realistic (less than 100 percent) ELCC for gas CCs. 15 

• Modeling to take account of natural gas supply interruptions at peak and 16 

price volatility. 17 

• Modeling all pathways, portfolios and scenarios to be Section 111 Phase 18 

II compliant. In particular, starting in 2032, modeling the costs of 19 

conversion to 100 percent hydrogen operation, the cost of green 20 

hydrogen fuel, the costs of uncertain green hydrogen supply, high round-21 

trip efficiency losses, hydrogen leaks and other operational costs; or, 22 
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alternatively, the full costs of some other plan that will meet Phase II 1 

requirements. 2 

Q. WHAT ACTIONS DO YOU RECOMMEND THE COMMISSION TAKE IF IT 3 
GRANTS THE CPCN? 4 

A. I recommend the Commission take the following actions in the event it 5 

grants the CPCN: 6 

• Ensure that the total project cost is capped at no more than the cost stated 7 

in Duke’s petition, [BEGIN CONFIDENTIAL] ,98 [END 8 

CONFIDENTIAL] and that ratepayer will not be responsible for any cost 9 

overrun that may arise due to delays in permitting or construction.  10 

• Ensure that ratepayers are not financially responsible for any costs 11 

incurred after the plant’s commercial online date that might arise due to a 12 

discrepancy between the projected and actual capacity factor. If the plant 13 

runs less than Duke anticipated (e.g., only 40 percent of the time vs 75 14 

percent), the CPCN Order should include language that protects 15 

ratepayers from paying a higher cost per MWh. 16 

• Require Duke to hire a third-party expert at the Company’s expense that 17 

will lead review and assessment efforts during critical points of the plant's 18 

development and construction. The independent reviewer will utilize their 19 

expertise to determine whether Duke is exercising good judgment and 20 

 
98 DEP Confidential Response to Public Staff Data Request No. 2-3 (Attachment). 
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engaging in prudent decision-making. If the reviewer finds that this is not 1 

the case, the Commission would revise or revoke its CPCN order.  2 
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V. CONCLUSION 1 

Q. DOES THIS CONCLUDE YOUR TESTIMONY? 2 
A. Yes. 3 
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