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DIRECT TESTIMONY OF JOHN 

MICHAEL HAGERTY ON BEHALF 

OF CAROLINAS CLEAN ENERGY 

BUSINESS ASSOCIATION 

Q: PLEASE STATE YOUR NAME, JOB TITLE, EMPLOYER AND 1 

BUSINESS ADDRESS. 2 

A: My name is John Michael Hagerty. I am a Principal at The Brattle Group. My 3 

business address is 1800 M Street Northwest, Washington, DC 20036. 4 

Q: PLEASE SUMMARIZE YOUR EDUCATIONAL BACKGROUND AND 5 

PROFESSIONAL QUALIFICATIONS.  6 

A: I earned an M.S. in Technology and Policy from the Massachusetts Institute of 7 

Technology and a B.S. in Chemical Engineering from the University of Notre 8 

Dame.  I have 13 years of experience at The Brattle Group in utility and electric 9 

power industry planning and regulatory analysis, including utility resource 10 

planning, transmission planning, valuation of renewable energy, storage, and 11 

transmission assets, wholesale market design to achieve resource adequacy 12 

requirements, and optimized approaches to economy-wide deep decarbonization.  13 

Since 2021, I have analyzed and reviewed the future resource needs in the 14 

Duke Energy Carolinas (“DEC”) and Duke Energy Progress (“DEP”) service 15 



Expert Testimony of John Michael Hagerty Docket No. E-100, Sub 207 | Page 2 of 78 

territories (collectively referred to as “Duke”) as an intervenor in the resource 16 

planning dockets before the Commission. I have also actively participated since 17 

2023 in the Carolinas Transmission Planning Collaborative (“CTPC”) 18 

transmission planning studies, including the 2023 Public Policy Study and the 19 

2025 Multi-Value Strategic Transmission (“MVST”) planning process.  20 

In addition to my experience in North Carolina, I have experience 21 

supporting generation developers, transmission developers, electric utilities, state 22 

regulators and agencies, and regional transmission operators with transmission 23 

planning processes and benefits analyses in all of the planning regions across the 24 

country, including CAISO, ERCOT, SPP, MISO, NYISO, PJM and ISO-NE. I 25 

authored a report on the regional transmission planning completed by the 26 

Southeastern Regional Transmission Planning (“SERTP”) process, in which Duke 27 

participates, and opportunities to improve its regional planning approach through 28 

FERC Order No. 1920. I am also currently involved in the Florida Reliability 29 

Coordinating Council stakeholder process for compliance of Order No. 1920.  30 

I have participated in generation resource planning across the country and 31 

submitted testimony, reports, or stakeholder comments to the respective state-32 

level commissions or applicable boards in California, Maine, Wisconsin, 33 

Tennessee, and Kentucky. My work in generation resource planning includes 34 

work for electric utilities completing the resource planning studies as well as 35 

renewable energy trade groups and generation developers intervening in the 36 

planning process and related dockets.  37 
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Recently, I have worked with both generation developers and hyperscalers 38 

in seeking opportunities for interconnecting new data centers to the power system 39 

as efficiently as possible while meeting the resource adequacy and transmission 40 

security needs of the system.  41 

 A copy of my CV is attached as Exhibit 1. 42 

Q: WHAT ARE YOUR RESPONSIBILITIES IN YOUR CURRENT 43 

POSITION? 44 

A: I provide economic and financial analysis for a broad set of clients in the electric 45 

utility industry that are mostly focused on the drivers for new generation and 46 

transmission infrastructure investments, including renewable energy and gas-fired 47 

generation resources as well as transmission assets. As noted above, my clients 48 

include electric utilities, renewable energy and storage developers, transmission 49 

developers, system operators, environmental organizations, and state agencies. 50 

Q: HAVE YOU PREVIOUSLY TESTIFIED BEFORE THE COMMISSION? 51 

A: Yes, I testified before the North Carolina Utility Commission in the 2022 and 52 

2024 Duke resource planning dockets, specifically Docket No. E-100, Sub 179 53 

and Docket No. E-100, Sub 190. I also presented on behalf of the Carolinas Clean 54 

Energy Business Association in the Large Load Technical Conference on October 55 

14, 2025 in Docket No. E-100, Sub 208. 56 

Q: ON WHOSE BEHALF ARE YOU TESTIFYING? 57 

A: The Carolinas Clean Energy Business Association (CCEBA). 58 

Q: ARE YOU SUBMITTING ANY EXHIBITS WITH YOUR TESTIMONY? 59 

A: Yes, I am submitting the following exhibits: 60 
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 Exhibit 1: CV of John Michael Hagerty. 61 

 Exhibit 2: Astrape Consulting, Duke Energy Carolinas and Duke Energy 62 

Progress Solar Integration Service Charge (SISC) Study, November 1, 2023;  63 

 Exhibit 3: Affidavit of Aaron Melda and Lonnie Bellar (Overview Affidavit), 64 

Attachment B to the SEEM Transmittal Letter; 65 

 Exhibit 4: Potomac Economics, Annual Audit Report on the Southeast 66 

Energy Exchange Market, June 2, 2025; 67 

 Exhibit 5: CAISO, Western Energy Imbalance Market Benefits Report, 68 

Fourth Quarter 2025, February 13, 2026; 69 

 Exhibit 6: GDS Associates, Inc., Inspection and Examination Report of Duke 70 

Energy Carolinas, LLC and Duke Energy Progress, LLC: December 2022 71 

Winter Storm Outages and Blackouts, Docket No. ND-2023-1-E, August 25, 72 

2023; 73 

 Exhibit 7: CTPC, 2024 Multi-Value Strategic Transmission (MVST) Study, 74 

January 17, 2025.  75 

 Exhibit 8: Hagerty, et al., Modernizing Southeast Grid Investments: How 76 

Enhanced Regional Transmission Planning Supports a Growing Economy, 77 

April 2, 2025. 78 

Q: WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY? 79 

A: The purpose of my testimony is to: (1) review Duke’s IRP modeling assumptions 80 

and approach as it relates to solar resources, (2) review the results of the IRP 81 

modeling and the value of solar to the Duke system, (3) summarize recent 82 

transmission planning studies completed by Duke to reduce costs, increase the 83 
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ability to serve future demand, and support new generation resources, and (4) 84 

discuss ways of addressing large customers with clean energy goals and 85 

requirements.  86 

Q: PLEASE PROVIDE A BRIEF SUMMARY OF YOUR CONCLUSIONS. 87 

A: My testimony reaches the following conclusions:  88 

 Solar resources continue to be a prudent, cost-effective addition to the Duke 89 

system, with Duke's modeling showing the need to add 4 GW of new solar by 90 

2034 and over 10 GW by 2040 in the Near-Term Action Plan. 91 

 Duke's assumptions for the costs and operating characteristics of solar 92 

resources are generally reasonable and comprehensive, with no hidden costs 93 

unaccounted for in the modeling. 94 

 However, two assumptions in Duke's modeling tend to underestimate the 95 

value of solar, including: (1) the failure to capture the full value of battery 96 

storage as an operating asset in conjunction with solar; and (2) the inability to 97 

export excess solar to neighboring systems. 98 

 Other markets in the U.S. already generate more from solar and wind 99 

resources than Duke’s forecasts for 2035; for example, the 2025 generation 100 

mix of the ERCOT market in Texas included 14% of total generation from 101 

solar and an additional 23% from wind resources; 102 

 Solar provides critical value to Duke ratepayers by serving as a hedge against 103 

natural gas price volatility and supply infrastructure risks, a significant factor 104 

as Duke's reliance on gas generation is projected to through 2035. 105 
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 Duke’s modeling demonstrates across a wide range of future system 106 

conditions that more solar capacity is cost-effective to the future Duke system 107 

than identified in the Preliminary Base scenario.  108 

 Duke has a limited set of resource options in the near-term for meeting a 109 

significantly higher projection of load growth both in terms of total annual 110 

energy demand and peak demand requirements. 111 

 Solar and storage are essential resources for meeting higher load growth 112 

scenarios, as Duke's modeling shows these resources are the primary additions 113 

needed when load growth exceeds the limits of building new gas combined 114 

cycle plants. 115 

 Proactive transmission planning through the CTPC’s MVST process will 116 

reduce ratepayer costs, streamline the interconnection process, and provide 117 

more accurate inputs for resource planning. 118 

 By contrast, relying primarily on the interconnection process to identify 119 

transmission upgrades results in higher costs to customers; proactive planning 120 

should identify least-regrets upgrades that provide cost effective reliability 121 

benefits across a range of future scenarios.  122 

 The clean customer tariff proposed by witnesses Levitas and Barua for the 123 

Clean Energy Buyers Association (“CEBA”) is persuasive and their proposal 124 

would enhance the ability to meet large customer demand for clean energy 125 

resources while limiting risk to other ratepayers. 126 

Q: CAN YOU PLEASE SUMMARIZE YOUR RECOMMENDATIONS TO 127 

THE COMMISSION? 128 
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A: Yes, I have the following recommendations for the Commission to consider: 129 

1. The Commission should increase the solar procurement targets in the Duke 130 

Near-Term Action Plan from an average of 770 MW per year for the 2026-131 

2028 RFPs to at least 1,000 MW per year to ensure it has sufficient resources 132 

to serve the High Load case.  133 

2. Duke should update its modeling to reflect the full value of battery storage. 134 

Duke can do so by either better capturing volatility in the marginal costs of 135 

energy and the reliability services value of storage within its model, or by 136 

calculating the estimated incremental value of storage not captured by the 137 

EnCompass software and incorporating those results into the model. 138 

3. Duke should improve its representation of transactions with its neighboring 139 

systems in its model to better account for the availability and value of non-140 

firm transactions in the most cost-effective resource portfolio. 141 

4. The Commission should require Duke to study the effectiveness of the 142 

Southeast Energy Exchange Market (“SEEM”) in enabling cost-saving 143 

transactions with neighboring systems and identify improvements such as an 144 

energy imbalance market that could unlock additional savings based on 145 

experience in the non-RTO portions of the western U.S.  146 

5. I recommend the following for the next MVST study: 147 

a. Given the uncertainty in load projections identified in the current 148 

resource planning study, the next MVST scenarios should include at 149 

least two future load growth scenarios rather than one;  150 
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b. The CTPC should summarize constraints identified in the base case 151 

production cost model, similar to the results shared for the reliability 152 

models, and present the costs incurred by those binding constraints 153 

during the needs assessment phase;  154 

c. The CTPC should validate its production cost model using a recent 155 

historical year’s load, generation resource mix, renewable energy 156 

generation, and natural gas prices to calibrate how well the model 157 

replicates the results of the real-world system, including generation 158 

mix, renewable curtailments, and total production costs; and, 159 

d. The CTPC should present more detail of its analysis of each of the 160 

benefits of transmission solutions, so that stakeholders can understand 161 

the impact of each solution to the system compared to alternatives. 162 

6. The Commission should continue to review Duke’s transmission planning and 163 

interconnection processes to identify opportunities for improving the processes 164 

and reducing costs to ratepayers while maintaining system reliability. 165 

7. The Commission should actively participate in the development of the SERTP 166 

Order No. 1920 compliance filing and urge Duke to leverage its experience with 167 

the MVST process to support a proactive, multi-value, scenario-based planning 168 

process at SERTP that exceeds the requirements of Order No. 1920 and supports 169 

cost-saving regional transmission upgrades across the Southeast. 170 

8. The Commission should find that the existing GSA Choice program does not 171 

provide the additionality that large customers need, and has therefore largely 172 

failed to serve its intended purpose. I recommend that the Commission direct 173 
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Duke to file an application for approval of a new clean customer tariff for 174 

commercial and industrial customers consistent with the six elements described in 175 

CEBA's testimony and endorsed in my testimony.  176 

I. REVIEW OF DUKE IRP MODELING APPROACH AND ASSUMPTIONS 177 

Q: DID YOU REVIEW DUKE’S MODELING FOR ITS 2025 IRP, 178 

INCLUDING THE ASSUMPTIONS FOR NEW SOLAR RESOURCES?  179 

A: Yes, I reviewed Duke’s approach and assumptions for modeling its future power 180 

system for the 2025 IRP including the appendices and several responses to data 181 

requests with a particular focus on the assumptions for new solar photovoltaic 182 

resources (which I will refer to as “solar” in the rest of my testimony).   183 

Q: WHAT INPUT ASSUMPTIONS ARE NEEDED TO ACCURATELY 184 

CAPTURE THE COST AND VALUE OF SOLAR RESOURCES IN 185 

DUKE’S IRP MODELING? 186 

A: There are several modeling inputs that are important for accurately capturing the 187 

cost and value of solar to the Duke system. The key input assumptions for 188 

modeling the cost of solar to the system include: (1) the costs of installing new 189 

solar resources (often referred to as the “capital costs”), (2) the costs of building 190 

necessary transmission network upgrades for interconnecting the solar resources, 191 

(3) the operations and maintenance costs (”O&M”) once the resource has been 192 

built, (4) federal tax credits applicable to the solar resource, (5) the hourly 193 

generation profile of the solar resource, (6) the contribution of the solar resource 194 

to meeting Duke’s planning reserve requirements (which is quantified based on 195 

the resource’s Effective Load Carrying Capability, or “ELCC”), and (7) annual 196 
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build limits. In addition, Duke assumes that the addition of renewable energy 197 

resources, including solar and wind resources, will increase its need for operating 198 

reserves.  199 

In addition to the assumptions specific to solar resources, the value of 200 

solar to the Duke system is dependent on the growth and shape of system load; 201 

the cost, availability and operating characteristics of alternative sources of 202 

generation and storage; commodity fuel prices; natural gas infrastructure costs 203 

and availability; and compliance with regulatory and statutory emissions 204 

requirements.  205 

Q: ARE THE INPUT ASSUMPTIONS SPECIFIC TO THE SOLAR 206 

RESOURCES GENERALLY REASONABLE? 207 

A: Yes, at a high level the Duke modeling of solar resources reflects reasonable 208 

assumptions concerning the costs and operating characteristics of solar. Several 209 

assumptions have changed significantly since the last Duke resource planning 210 

study including higher capital costs, the end of federal tax credits for renewable 211 

energy resources that start construction after July 2026, and the removal of the 212 

North Carolina interim GHG emissions target for the early 2030s. The solar build 213 

limits of 1,200 MW per year in the early 2030s, while lower than the 1,800 MW 214 

per year recommended by CCEBA in the past, are reasonable given recent 215 

macroeconomic and system level changes impacting the Duke portfolio selections 216 
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and the impact of proactive transmission planning to reduce interconnection 217 

challenges in the future.1  218 

Importantly, the assumptions are comprehensive in terms of solar costs, 219 

generation profiles, and uncertainty in analyzing the impacts and value of solar on 220 

the system. There are no “hidden” costs of solar that the Duke modeling does not 221 

capture. Instead, several assumptions within the modeling completed for the IRP 222 

tend to underrepresent the value of solar.  223 

Q: YOU MENTIONED THAT SOME COSTS ARE HIGHER THAN IN THE 224 

PAST IRP STUDIES. WHAT IS DRIVING THOSE HIGHER COSTS AND 225 

HOW DO THE COST INCREASES FOR SOLAR COMPARE TO OTHER 226 

RESOURCES? 227 

A: The costs of all generation resources have increased over the past several years 228 

due to general escalation of costs across the economy, higher labor costs, interest 229 

rates, the effect of tariffs, and tighter supply chains for meeting the growing 230 

demand for new generation and electrical equipment across the country to serve 231 

significant load growth. The costs of other resources, including gas CC, gas CT, 232 

and battery storage, have also increased for many of the same reasons. Overall the 233 

assumed capital costs for solar and other generation resources in the Duke IRP 234 

modeling are in a reasonable range based on my experience modeling power 235 

system across the country and input from current solar developers.  236 

 
1  Verified Petition for Approval of 2025 Carbon Plan and Integrated Resource Plan of Duke Energy 

Carolinas LLC and Duke Energy Progress LLC, Docket E-100, Sub 207, October 1, 2025, (“Duke 
IRP”) Appendix C: Quantitative Analysis, p. 27.  
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Importantly, the future costs of solar projects may not be the same as 237 

assumed in Duke’s resource planning study. Duke’s sensitivity cases for higher 238 

and lower costs of new solar resources are thus important for understanding the 239 

impacts of higher and lower capital costs on optimal solar resource volumes. The 240 

results of those cases show that 30% higher solar costs have limited impact on 241 

solar additions, reducing 2040 solar by just 225 MW from the Preliminary Base 242 

scenario. On the other hand, the scenario with 30% lower solar costs identifies a 243 

need for significantly more solar, increasing solar additions by 4,000 MW over 244 

the Preliminary Base scenario.2 245 

Q: DOES DUKE ACCOUNT FOR THE COST OF TRANSMISSION 246 

NETWORK UPGRADES FOR INTERCONNECTING SOLAR AND 247 

OTHER RESOURCES? 248 

A: Yes, Duke includes a transmission network upgrade cost for each resource type in 249 

its modeling, and that value is added to the installed cost of the generation 250 

resource itself. As Duke notes, “[t]his cost adder is a proxy for upgrading the 251 

transmission network for reliable power transmission from the resource into the 252 

networked transmission system.”3 For solar, Duke assumed the cost for network 253 

upgrades is $190-200/kW, depending on the utility operating company territory.4 254 

Notably, the network upgrade costs for solar are lower than the network upgrade 255 

cost for new gas CC, gas CT, and nuclear resources, as shown in Figure 1 below.  256 

Thus, not only does Duke account for transmission upgrades for new solar 257 

 
2  Duke IRP, Chapter 3: Portfolio Development & Evaluation, Table 3-5, p. 6. 
3  Duke IRP, Appendix C: Quantitative Analysis, p. 37. 
4  Duke IRP, Appendix C: Quantitative Analysis, p. 37. 
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generation and other resources in its modeling, the network upgrade costs for Gas 258 

CC and CT are higher than for Solar and Solar Paired With Storage (“SPWS”). 259 

FIGURE 1: NETWORK UPGRADE COSTS BY RESOURCE TYPE (DEC) ($/KW) 260 

 261 

Source: Duke IRP, Appendix C: Quantitative Analysis, p. 37. 262 

Q: WHAT IS THE BASIS FOR THE NETWORK UPGRADE COSTS 263 

ASSUMED IN THE DUKE IRP MODELING? 264 

A: Duke estimates the network upgrade costs based on recently completed generator 265 

interconnection studies and results from the ongoing 2024 Definitive 266 

Interconnection System Impact Study (“DISIS”) Phase II Cluster study.5   267 

Q: IS THERE ANY REASON TO BELIEVE THAT THERE ARE MISSING 268 

CATEGORIES OF NETWORK UPGRADE COSTS NOT ASSUMED IN 269 

DUKE’S MODELING? 270 

A: No. 271 

Q: WHY NOT? 272 

A: Duke has relied on the most recent market data for projects currently in 273 

development for estimating the costs of network upgrades.   274 

 
5  Duke IRP, Appendix C: Quantitative Analysis, p. 37. 



Expert Testimony of John Michael Hagerty Docket No. E-100, Sub 207 | Page 14 of 78 

Q: DO YOU HAVE ANY REASON TO BELIEVE THAT FUTURE 275 

NETWORK UPGRADE COSTS FOR INTERCONNECTING SOLAR 276 

WILL BE LOWER THAN THE RECENT COST DATA INDICATES? 277 

A: Yes.  278 

Q: WHY? 279 

A: The network upgrade costs are based on recent information from interconnection 280 

costs of each resource type. I expect future network upgrades costs likely will 281 

decrease in future years as Duke, through the CTPC, implements proactive 282 

approaches to planning its future system, including the Red Zone Economic 283 

Projects (“RZEP”) and MVST projects. These projects are being pursued for a 284 

variety of economic and reliability reasons, but one benefit of these forward-285 

looking planning approaches will be reduced network upgrade costs and reduced 286 

delays for new generation. As I noted above, this is important because lower solar 287 

capital costs have a significant impact on solar additions.  288 

I explain in more detail later in my testimony the approaches that Duke is 289 

taking to reduce the costs and increase the value of transmission additions for 290 

serving new load and accessing lower cost resources. 291 

Q: EARLIER YOU MENTIONED THAT THE SOLAR GENERATION 292 

PROFILE IS AN IMPORTANT ASSUMPTION FOR MODELING SOLAR 293 

RESOURCES. PLEASE EXPLAIN. 294 

A: The solar generation profile provides the IRP models an input of the hourly 295 

amount of electricity that will be generated by each solar resource. The amount of 296 
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solar output differs by the hour of day and throughout the year, but also from 297 

hour-to-hour and day-to-day based on projected weather conditions.  298 

Q: DOES THE DUKE IRP MODELING ACCOUNT FOR THE NATURAL 299 

VARIATION IN SOLAR GENERATION? 300 

A: Yes. I reviewed the assumed solar generation profiles that Duke includes in its 301 

IRP modeling for new solar resources and found that they accurately account for 302 

variations in solar output.6 Duke completes an extensive analysis of historical 303 

solar generator production across North Carolina and South Carolina to develop 304 

these profiles.7 The solar generation profiles incorporate variations in: (1) hourly 305 

generation due to the daily cycle of sunlight, (2) daily generation due to day-to-306 

day variations in cloud cover, and (3) monthly generation due to seasonal shifts in 307 

solar irradiance. These hourly, daily, and monthly variations in generation are 308 

mostly predictable at the portfolio level, such that Duke is able to forecast solar 309 

production accurately and integrate that production with the efficient dispatch of 310 

other generation resources. Duke assumes the same profiles for each future year, 311 

which does not capture annual variations in total solar irradiance, but annual 312 

variation tends to be relatively low with most years within 2-3% of the average.  313 

I created several figures to demonstrate the variation in solar generation 314 

across different timescales assumed in Duke’s resource planning models.  315 

 
6  I reviewed the solar generation profiles provided by Duke in response to PS DR 7-2 in the file 

1.7.5.1_PS DR 7-2 Solar Capacity Fa_F_workpapers (confidential).xlsm, specifically the sheet labeled 
as ‘Future Solar’. (“Duke Response to PS DR 7-2”) 

7  “Actual solar output is variable and dependent on natural irradiance (daylight) and cloud cover. Solar 
profiles modeled in the Resource Plan are based on a “typical meteorological year,” (“TMY”), using 
25 years of historical irradiance data from 22 sites across the Carolinas.” Duke IRP, Appendix C: 
Quantitative Analysis, p. 25. 
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shows the hourly variation of solar generation that Duke assumes for July 1 – 5 316 

following the expected daily pattern of solar irradiance and variations in the 317 

amount of solar output day-to-day. Duke is able to handle the hourly variation of 318 

solar by dispatching other generation and storage down during solar generation 319 

hours and up during non-solar generation hours, as discussed in more detail 320 

below.  321 

322 

 323 

Source: Duke Confidential Response to PS DR 7-2. 324 

 below shows the daily difference in total solar generation output. 325 

This figure counts the number of days per year that solar capacity factor is within 326 

the range shown on the bottom of the figure and differentiates days in each of the 327 

four seasons. For example, most days in the summer have solar output in the 328 

 range with several higher in the  range and some lower in the 329 

 range. In the winter though, the average output per day tends to be lower 330 

with the most in  range.  331 



  

 

 

  

    

   

     

 338 

 339 

Source: Duke Confidential Response to PS DR 7-2. 340 

These figures demonstrate that the natural variation in solar generation by 341 

the hour, day, and season is accounted for in the IRP modeling.  342 
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Q: CAN THE DUKE SYSTEM EFFICIENTLY RESPOND TO VARIATIONS 343 

IN SOLAR GENERATION?  344 

A: Yes. Duke responds to variations in solar generation in two important ways. First, 345 

in operating its system, Duke forecasts solar generation patterns for the next day 346 

based on weather forecasting and plant availability and plans its dispatch of 347 

system resources in conjunction with that projected output to serve load while 348 

also taking into account the availability and operating parameters of other 349 

resources. Second, Duke maintains operating reserves to respond to moment-to-350 

moment changes in solar generation. This is similar to how Duke dispatches its 351 

generation resources to serve the daily cycles of its projected load and maintains 352 

operating reserves in case of generator outages as well as sudden changes in 353 

electricity demand.  354 

Q: HOW DOES DUKE DISPATCH ITS RESOURCES IN RESPONSE TO 355 

VARIATIONS IN SOLAR GENERATION? 356 

A: Yes. Duke has always had to plan for the dispatch of its resources to meet hourly 357 

changes in load and has installed “load-following” resources to do so, including 358 

natural gas CCs, storage, and certain types of hydroelectric generation. With 359 

increasing solar generation on its system, Duke now dispatches its resources to 360 

serve the amount of load that is not served by solar, often referred to as the “net 361 

load.” Duke dispatches its generation resources to serve load while accounting for 362 

the hourly solar generation as shown in Figure 5 below. 8  The figure shows 363 

 
8  Hourly generation by resource type is not available based on Duke’s IRP modeling due to data 

limitations. 
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hourly generation by resource type in the Duke Energy Progress East balancing 364 

area for March 13 and 14, 2026 when solar is particularly high and load is 365 

generally low. In fact, solar served about 50% of the hourly load from 1 – 3 pm 366 

on March 14! 367 

FIGURE 5: DUKE ENERGY PROGRESS EAST GENERATION FOR MARCH 13-14, 368 
2026 369 

 370 

Source: U.S. Energy Information Administration (“EIA”), Hourly Electric Grid 371 

Monitor, 372 

https://www.eia.gov/electricity/gridmonitor/dashboard/custom/pending,  373 

accessed March 25, 2026.  374 

In this high solar case, total generation is low in overnight hours (around 375 

6,000 MW on March 13) and then starts to climb in the morning, resulting in 376 

several resources increasing their output to serve the higher load. When solar 377 

generation begins around 9 am, the other resources are dispatched down reducing 378 

their total output by about 3,000 MW, primarily from reducing the output of 379 

flexible gas generation. Resources then increase their output during the afternoon 380 

hours to serve evening and overnight load. As Duke notes in its IRP report about 381 

gas CCs, “[g]iven the flexibility of these resources to quickly ramp up and down 382 

https://www.eia.gov/electricity/gridmonitor/dashboard/custom/pending
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output, they are well equipped to operate dynamically within the fleet to integrate 383 

variable energy resources, like solar and wind, while meeting fluctuating load 384 

requirements.”9  Gas CTs and storage are also well equipped to efficiently 385 

respond to the changes in load and renewable energy throughout the day.  386 

Coal plants are generally less flexible, but the figure above shows coal 387 

output adjusting to changes in load and solar output. Due to low natural gas prices 388 

since around 2010, coal power plants have been less cost effective to run than Gas 389 

CCs and have had to operate more flexible over that timeframe. The costs of 390 

operating and maintaining coal plants while operating in this way is reflected in 391 

Duke’s assumptions for its variable and fixed operations and maintenance 392 

(“O&M”) cost assumptions.  By 2032, Duke forecasts that the remaining 6.3 GW 393 

of coal plants will have a capacity factor of  when running on coal, 394 

such that their ramping costs, if any, are likely to be quite low.    395 

Q: YOU NOTED THAT DUKE WILL INCREASE ITS OPERATING 396 

RESERVES WITH INCREASING SOLAR CAPACITY. DOES DUKE 397 

INCLUDE THE NEED FOR ADDITIONAL OPERATING RESERVES IN 398 

ITS MODELING? 399 

A: Yes. In addition to the hourly variation in its solar generation profiles, Duke also 400 

accounts for the hourly uncertainty in solar generation by adjusting the amount of 401 

operating reserves that are on standby to generate in case of a sudden decrease in 402 

solar output. As noted in Appendix L, “the Plan accounts for these realities by 403 

updating the balancing and regulating reserve requirements used within the 404 

 
9  Duke IRP, Appendix C: Quantitative Analysis, p. 31.  
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modeling process to capture the increased flexibility needs from variable 405 

renewable output.”10  406 

Q: DOES THE REQUIREMENT OF ADDITIONAL OPERATING 407 

RESERVES DUE TO MORE SOLAR CAPACITY INCREASE COSTS 408 

FOR DUKE? 409 

A: Yes, the increased operating reserves add costs to portfolios with greater solar 410 

generation because gas plants are operating at lower output and start up more 411 

frequently, which are accounted for in Duke’s IRP production cost modeling.  412 

Q: DOES DUKE CALCULATE THE MAGNITUDE OF THESE 413 

ADDITIONAL COSTS? 414 

A: Yes, Duke regularly calculates the incremental costs of the additional operating 415 

reserves due to increasing solar resources on the Duke system when setting the 416 

Solar Integration System Charge (“SISC”). As noted in the 2023 SISC report:  417 

“unexpected changes in solar output can be cost effectively 418 

accommodated by increasing upward ancillary service targets 419 

within the existing conventional fleet. Increasing ancillary 420 

service targets forces the system to commit more generating 421 

resources which allows generators to dispatch at lower levels 422 

giving them more capability to ramp up. There is a cost to this 423 

increase in ancillary services because generators are operated 424 

less efficiently when they are dispatched at lower levels. 425 

Generators may also start more frequently, which also 426 

increases costs… This 2023 Study analyzes multiple solar 427 

penetration levels and quantifies the cost of utilizing the 428 

 
10  Duke IRP, Appendix L, Reliability and System Resilience, p. 10.  
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existing fleet to reliably integrate the additional solar 429 

generation.”11 430 

Duke calculates the SISC based on the incremental costs of the additional 431 

operating reserves and the additional unit start costs divided by the megawatt-432 

hour (“MWh”) of solar generation. The most recent analysis of the SISC in 2023 433 

calculated the SISC to be $0.89/MWh to $1.62/MWh across two tranches of solar 434 

resources and the two service territories.12 Based on recent solar costs, the SISC 435 

adds only about 1% to the total costs of solar, which is immaterial to the amount 436 

of solar generation selected by resource planning tools like EnCompass. As noted 437 

by CCEBA in the 2025 Avoided Cost docket, E-100, Sub 211, the 2023 SISC 438 

study may not account for the effects of greater BESS deployment in Duke’s 439 

territory, which would further reduce the costs.  440 

Importantly, the 2023 SISC report finds that the volatility of generation 441 

from installed solar resources decreases with increasing solar penetration, as 442 

shown in Figure 6 below. Specifically, the figure shows that the amount of 443 

deviations from a normalized profile decreases from nearly 4% at 1,000 MW of 444 

installed solar capacity (blue dot labelled “DEC Historical”) to less than 2% at 445 

7,000 MW (light blue dot labelled “Extrapolated 7,000 MW”).13  446 

 
11  Exhibit 2, 2023 SISC report, pp. 3-4.  
12  Exhibit 2, 2023 SISC report, Table ES-4, p. 8. 
13  Exhibit 2, 2023 SISC report, Figure 13, p. 32. 
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FIGURE 6: SOLAR GENERATION VOLATILITY BY INSTALLED CAPACITY 447 

 448 

Source: Astrape Consulting, Duke Energy Carolinas and Duke Energy Progress 449 

Solar Integration Service Charge (SISC) Study, November 1, 2023 (Exhibit 2), 450 

p. 32. 451 

This trend occurs because the addition of new solar resources diversifies 452 

the location of the solar plants and the volatility in generation across solar 453 

resources. The volatility of solar generation resources will continue to decrease as 454 

additional solar is added well beyond 7,000 MW to nearly 12,000 MW in the 455 

NTAP case based on the 2025 IRP. 456 

Q: DO OTHER CANDIDATE GENERATION RESOURCES HAVE UNIQUE 457 

OPERATING PROFILES THAT DUKE MUST CONSIDER AND 458 

ACCOUNT FOR IN ITS MODELING? 459 

A: Absolutely. Resource planning requires extensive analysis of the system needs as 460 

well as the unique cost, capabilities. and limitations of each resource type. For 461 

example, coal and nuclear generation facilities have long been key resources in 462 

the Duke system but both resources are generally inflexible in their ability to 463 
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respond to changes in system conditions and so other resources need to be 464 

available to provide those services and account for the lack of flexibility of coal 465 

and nuclear power plants. Duke specifically notes that utilities are moving away 466 

from coal plants towards resources that are “more efficient, flexible, and cost-467 

effective.”14 468 

In addition, thermal generation resources including coal, gas and nuclear 469 

resources, experience unexpected outages that create challenges for operating the 470 

system. Duke evaluates the amount of additional resources it must add to the 471 

system “to maintain reliability through unplanned outages or higher than expected 472 

loads due to extreme weather events.”15 The uncertainty created by thermal 473 

outages directly translates to higher costs for reliably serving load by increasing 474 

the amount of resources that have to be procured to meet planning reserve 475 

requirements. 16 476 

Q: WHAT DOES DUKE ASSUME FOR THE CONTRIBUTIONS OF SOLAR 477 

TO MEETING ITS RESOURCE ADEQUACY NEEDS AND 478 

SPECIFICALLY THE PLANNING RESERVE REQUIREMENTS? 479 

A: Duke assumes that solar resources have a relatively low contribution to meeting 480 

the planning reserve requirements. Duke estimates the contribution of solar, wind 481 

and storage based on its ELCC, which it estimates through a separate study. The 482 

ELCC of solar is 10% or less.17 The values are low because Duke’s modeling 483 

 
14  Duke IRP, Appendix F: Coal, p. 1.  
15  Duke IRP, Appendix C: Quantitative Analysis, p. 69.  
16  See, e.g., Winter Storm Elliot, as discussed in Exhibit 6. 
17  Duke IRP, Appendix C: Quantitative Analysis, p. 25. 
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identifies winter mornings as the primary driver of reliability events throughout 484 

the year before solar resources start generating or are generating very little.  485 

Q: DOES THAT MEAN SOLAR HAS NO VALUE AT ALL TO 486 

MAINTAINING A RELIABLE SYSTEM? 487 

A: No, the way Duke calculates ELCC does not mean that the solar resources on the 488 

Duke system are not valuable to maintaining a reliable system. On the contrary, 489 

some of the highest load throughout the year occurs in the summer during 490 

daylight hours when solar is generating. Solar output during this period is critical 491 

to maintaining a reliable power system. Increased solar reduces the likelihood of 492 

reliability events during the periods when it is producing. And without solar 493 

resources, the frequency of reliability events during peak load periods would 494 

otherwise be higher. The more solar enters the system, the more it reduces the 495 

“net load” during the middle of the day and the chance of a reliability event 496 

during those times, shifting reliability events to other non-solar hours. Figure 7 497 

below demonstrate that in the summer of 2025 solar played a key role in meeting 498 

peak demand and significantly lowering net peak demand. Solar will continue to 499 

do so in the future with additional resources. While the incremental reliability 500 

need will likely get pushed to later in the evening when solar does not produce, 501 

the advent of battery storage at scale should enable stored solar energy to assist in 502 

meeting this later peak.  503 
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FIGURE 7: SUMMER AND WINTER 2025 PEAK DAY LOAD AND NET LOAD 504 

  505 

Source: Duke IRP, Appendix L: Reliability & Operational Resilience, p. 10.  506 

Q: ARE THERE ANY ASSUMPTIONS IN DUKE’S MODELING THAT 507 

RESULT IN UNDERESTIMATING THE FUTURE CAPACITY OF 508 

SOLAR? 509 

A: Yes, there are two assumptions in particular that tend to underestimate the value 510 

of solar in Duke’s modeling: the full value of storage is not captured and they do 511 

not account for opportunities to export excess solar.  512 

Q: HOW DOES THE DUKE IRP MODELING NOT FULLY ACCOUNT FOR 513 

THE VALUE OF STORAGE? 514 

A: Resource planning modeling performed by Duke and other resource planners 515 

across the country relies primarily on normalized inputs for hourly demand, 516 

hourly renewable energy generation, daily natural gas prices, transmission 517 

outages, and fossil resource outages. These normalized assumptions 518 

underestimate the volatility that occurs in the real-world power system. As Duke 519 

notes in its IRP documents, the EnCompass capacity expansion model normalizes 520 

system conditions by using “a simplified, average representation of hourly system 521 
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demand to screen for the optimal resource portfolio for a given set of input 522 

assumptions.”18 Battery storage resources provide significant value to the power 523 

system by taking advantage of the expected and unexpected volatility of the 524 

market, absorbing the output of low-cost generation during certain hours and 525 

injecting power back into the system during high-cost hours, as well as providing 526 

operating reserves and regulation services. By not accounting for the actual 527 

market conditions of its system, Duke will underestimate costs of serving load 528 

during especially high cost hours. By missing that value, models like EnCompass 529 

will significantly underestimate the amount of cost-effective storage capacity. 530 

This is a common issue across resource planning models because fully 531 

accounting for real-world market conditions over a multi-decade period requires 532 

new approaches and assumptions. But there are ways to better capture storage 533 

value in resource planning models. Two approaches that my colleagues and I at 534 

The Brattle Group have implemented to account for this common shortcoming are 535 

to: (1) calculate the missing value for battery storage in a separate analysis based 536 

on historical volatility in market conditions and then add that value into the 537 

capacity expansion model as an offset to annual fixed battery storage costs; and, 538 

(2) develop more representative assumptions for the load profiles, renewable 539 

energy generation, and natural gas prices that account for non-normalized 540 

conditions and include them in the capacity expansion model. I have recently 541 

supported an electric utility in making similar refinements to their modeling 542 

capability to account for the full value of storage following the first option noted 543 

 
18  Duke IRP, Chapter 2: Methodology, p. 22. 
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above. I highly recommend that Duke pursue improvements in its modeling 544 

capability to better value storage resources in its resource planning models in 545 

future IRP planning studies.   546 

Q: DOES UNDERESTIMATING THE VALUE OF STORAGE AFFECT 547 

SOLAR RESOURCES? 548 

A: Yes. More storage resources on the Duke system will tend to increase the value of 549 

solar by providing low-cost supply for charging the storage resources. This 550 

relationship between storage capacity and solar resource additions can be clearly 551 

seen in the Duke sensitivity cases. Specifically, Duke ran a sensitivity case with 552 

lower cost storage, which can also represent a case in which additional storage 553 

value is included in the model. The low storage cost case results in an additional 554 

2,800 MW of storage and 1,875 MW of additional solar on the system compared 555 

to the preliminary base case, displacing about 1,800 MW of gas resources.19 This 556 

demonstrates that by not fully capturing the value of storage, Duke’s modeling 557 

skews the results away from solar and storage.  558 

Q: HOW DOES DUKE MODEL ITS INTERACTIONS WITH 559 

NEIGHBORING UTILITIES AND MARKETS? 560 

A: Duke models its system as an island without opportunities to sell excess power to 561 

its neighboring system or purchase imports for cost-effectively serving load on a 562 

non-firm basis. Duke specifically notes that it does not include the ability to 563 

transact with its neighboring system through the existing bilateral trading market 564 

in the Southeast known as SEEM, explaining that “because these potential, 15-565 

 
19  Duke IRP, Appendix C: Quantitative Analysis, Table C-30, p. 56.  
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minute economic energy purchases and sales are as-available, non-firm, and 566 

completely dependent on neighboring utilities’ load and resource availability, as 567 

well as the availability of non-firm transmission to deliver the energy, the 568 

Companies do not include the potential economic benefit of SEEM in their 569 

resource planning modeling.”20 Similarly, Duke does not include transactions 570 

with the PJM electricity market.  571 

This modeling approach does not reflect the real world. Duke transacts 572 

with neighboring systems and can offer its generation or purchase generation via 573 

SEEM. However, SEEM transaction volumes have been relatively small to date.21 574 

The use of the existing non-firm transfer capability with neighboring systems for 575 

cost-effective transactions – through bilaterial transactions or via SEEM – is less 576 

than would occur if Duke were to participate in an energy imbalance market or a 577 

day-ahead energy market.  578 

Q: WHY DOES MODELING THE DUKE SYSTEM WITHOUT ACCESS TO 579 

IMPORTS OR EXPORTS RESULT IN LESS SOLAR CAPACITY 580 

ADDITIONS? 581 

A: The “islanded” utility assumption has an impact on solar resource additions in the 582 

Duke modeling because, without accounting for and including transactions with 583 

neighboring systems, solar resources will be curtailed more frequently to avoid 584 

periods of overgeneration. As Duke notes in Appendix L, “On the lowest-load 585 

days (such as mild and sunny spring days), solar energy and other non-solar 586 

 
20  Duke IRP, Appendix C: Quantitative Analysis, p. 11.  
21  https://southeastenergymarket.com/wp-content/uploads/SEEM-Audit-Report-Annual-2024-F.pdf. 

https://southeastenergymarket.com/wp-content/uploads/SEEM-Audit-Report-Annual-2024-F.pdf
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generation may need to be curtailed to maintain system reliability at the LROL 587 

[Lowest Reasonable Operating Level] if other management options are not 588 

available.”22  589 

If instead Duke included in its modeling the ability to export energy from 590 

solar to neighboring systems, Duke would increase off-system sales revenue, 591 

which would reduce the net costs to Duke’s customers and increase the value of 592 

the solar resources compared to simply curtailing its output. In the near-term, 593 

solar curtailment is most likely to occur in the spring and fall when load is lower 594 

and output of solar is still fairly high (as shown above), but with increasing solar 595 

penetration it can also occur in other months.  596 

Q: ARE THERE MODELING APPROACHES THAT DUKE CAN 597 

IMPLEMENT TO BETTER CAPTURE THE VALUE OF ADDITIONAL 598 

NON-FIRM TRANSACTIONS WITH ITS NEIGHBORING SYSTEMS? 599 

A: Yes. Including interactions with neighboring systems is a common modeling 600 

practice in the industry. To better capture the value of off-system sales, utilities 601 

often follow one of two approaches. Some resource planners include in their 602 

models a larger geographic footprint than their own system that includes 603 

neighboring systems and allows for transactions between systems on a non-firm 604 

basis up to the limits of the transmission system. Alternatively, utilities will allow 605 

the model to schedule imports and exports up to transmission limits based on an 606 

hourly estimate of the marginal costs of resources in neighboring systems. When 607 

Duke’s marginal costs are lower than its neighboring systems, such as during 608 

 
22  Duke IRP, Appendix L, p. 10.  
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excess generation periods, the model will choose to export to their neighbors and 609 

earn revenues from doing so. Either of these approaches would increase the value 610 

of solar during periods of excess generation, reduce curtailments, and increase the 611 

volume of cost-effective solar selected by the capacity expansion model.  612 

Q: WILL DUKE BE ABLE TO SCHEDULE IMPORT AND EXPORT 613 

TRANSACTIONS WITH ITS NEIGHBORING SYSTEMS AS 614 

EFFICIENTLY AS A MODEL WOULD ALLOW? 615 

A: SEEM is a step in that direction by enabling participating utilities to efficiently 616 

schedule transactions on a 15-minute basis between neighboring systems and 617 

across the region. With solar growing across the Southeast, scheduling 618 

transactions to efficiently utilize resources during periods of excess generation 619 

will become a more common driver for transactions across the SEEM region. The 620 

FERC filing for SEEM specifically noted this benefit, stating that SEEM will 621 

“allow for better integration of diverse generation resources, including rapidly 622 

growing renewables, and is expected to reduce renewable curtailments.”23  623 

However, SEEM’s ability to produce those benefits using its current 624 

market structure is likely to be limited. The Annual Audit Report on the Southeast 625 

Energy Exchange Market by the SEEM Independent Market Auditor Potomac 626 

Economics notes that total trading volume in 2024 across the full SEEM footprint 627 

(not just DEC and DEP) was just 1,055 GWh.24 However, the report highlights 628 

 
23  Affidavit of Aaron Melda and Lonnie Bellar (Overview Affidavit), Attachment B to the Transmittal 

Letter, P 26. (Exhibit 3).  
24  https://southeastenergymarket.com/wp-content/uploads/SEEM-Audit-Report-Annual-2024-F.pdf, p. 2.  

(Exhibit 4). 

https://southeastenergymarket.com/wp-content/uploads/20210212-5033_3_Att.-B_Overview-Aff.pdf
https://southeastenergymarket.com/wp-content/uploads/SEEM-Audit-Report-Annual-2024-F.pdf
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that transactions are increasing, indicating “increased interest and confidence in 629 

the market.”25  630 

Based on these findings, SEEM transactions currently are limited but may 631 

be able to enable an increasing volume of efficient market transactions in the real-632 

time operation of the Duke system by the mid-2030s. Assuming in the IRP 633 

modeling that these transactions are not available for efficiently operating their 634 

market all the way through 2050 is not reasonable and reduces the value of solar 635 

on Duke’s system and overlooks potential cost savings for ratepayers. 636 

Q: ARE THERE OTHER MARKET DESIGNS COULD MORE 637 

EFFICIENTLY SCHEDULE TRANSACTIONS WITH NEIGHBORING 638 

SYSTEMS, LOWER SYSTEM COSTS, AND INCREASE THE VALUE OF 639 

SOLAR IN DUKE’S SYSTEM? 640 

A: Yes. Alternative approaches to scheduling transactions and utilizing available 641 

non-firm transmission are available, and they have proven better able to cost-642 

effectively utilize excess generation from solar. For example, reducing 643 

curtailments of (and monetizing the benefits of) renewable energy is a chief 644 

benefit of the Western Energy Imbalance Market (“WEIM”). WEIM has been in 645 

operation across most of the Western U.S. for over 12 years and includes regions 646 

without a regional transmission operator (“RTO”). A map of the WEIM service 647 

territory is shown below.  648 

 649 

 
25  Id., p. 6.  
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FIGURE 8: WESTERN ENERGY IMBALANCE MARKET PARTICIPANTS 650 

 651 

Source: https://www.westernenergymarkets.com/western-652 

energy-imbalance-market-weim 653 

Compared to the limited transactions enabled by SEEM, WEIM more 654 

efficiently utilizes available non-firm transmission capacity in the real-time 655 

energy market compared and reduced renewable energy curtailments by 258 GWh 656 

in 2025.26 Greater utilization of low-cost generation that would otherwise have 657 

been curtailed is one of the reasons that WEIM provided $416 million of benefits 658 

in the fourth quarter of 2025 to its participants, with $408 million of the benefits 659 

going to non-RTO participants.27 In fact, since its inception, WEIM has provided 660 

 
26  https://www.westernenergymarkets.com/documents/iso-western-energy-imbalance-market-benefits-

report-q4-2025.pdf, p. 15. (Exhibit 5).  
27   Id, p. 3. 

https://www.westernenergymarkets.com/western-energy-imbalance-market-weim
https://www.westernenergymarkets.com/western-energy-imbalance-market-weim
https://www.westernenergymarkets.com/documents/iso-western-energy-imbalance-market-benefits-report-q4-2025.pdf
https://www.westernenergymarkets.com/documents/iso-western-energy-imbalance-market-benefits-report-q4-2025.pdf
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$8.2 billion in benefits, again with the majority of those benefits to non-RTO 661 

participants ($7.1 billion).28  662 

The Western Energy Imbalance Service operated by the Southeast Power 663 

Pool (“SPP”) provides similar services to non-RTO service territories in several 664 

states, including Wyoming, Colorado, and New Mexico, as shown in Figure 9. 665 

FIGURE 9: WESTERN ENERGY IMBALANCE SERVICE PARTICIPANTS 666 

 667 

Source: https://spp.org/western-services/weis/ 668 

Q: WOULD PARTICIPATING IN AN ENERGY IMBALANCE MARKET 669 

REQUIRE DUKE TO JOIN AN RTO? 670 

A: No. The Western Energy Imbalance Market and the Western Energy Imbalance 671 

Service both operate in non-RTO portions of the western U.S. and do not require 672 

participants to join an RTO. The participants in these energy imbalance market 673 

include vertically integrated utilities similar to Duke, including PacifiCorp, NV 674 

Energy, Arizona Public Service, and Xcel Energy Colorado.   675 

 
28  https://www.westernenergymarkets.com/western-energy-imbalance-market-weim/benefits 
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Q: DO OTHER MARKETS IN THE U.S. INCLUDE MORE SOLAR THAN 676 

THE DUKE SYSTEM? 677 

A: Yes. Solar generation is currently of the total generation in the Duke system 678 

and is projected to reach  of its generation mix in 2035 in the NTAP scenario. 679 

Two markets have much more solar today. The 2025 generation mix of the 680 

ERCOT market in Texas included 14% of total generation from solar and an 681 

additional 23% from wind resources, amounting to 37% of generation from 682 

renewable energy resources.29  The most recent generation data from California is 683 

from 2024 and shows that 23% of its generation came from solar resources and an 684 

additional 7% from wind, totaling up to 31% from wind and solar energy.30  685 

In the past month, ERCOT reached nearly 80% of its load being met by a 686 

combination of solar and wind. From 9 am to 6 pm on March 14, total renewable 687 

energy generation served at least 70% of its load, as shown in Figure 10 below.  688 

 
29  ERCOT, Interval Generation by Fuel Report, March 9, 2026.  
30  California Energy Commission, In-State Electric Generation by Fuel Type (GWh), accessed March 24, 

2026.  

https://www.ercot.com/files/docs/2025/02/07/IntGenbyFuel2025.xlsx
https://www.energy.ca.gov/data-reports/energy-almanac/california-electricity-data/electric-generation-capacity-and-energy
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   689 

FIGURE 10: ERCOT GENERATION MIX ON MARCH 14, 2026 690 

 691 

Source: GridStatus, accessed March 28, 2026, 692 

https://www.gridstatus.io/live/ercot?date=2026-03-14  693 

In California, the renewable energy generation in CAISO on March 22, 694 

2026 served over 90% of its demand for most of the daylight hours and exceeded 695 

its total demand for an hour, resulting in about 5 GW of exports into the 696 

surrounding power system. The CAISO generation mix on that day is shown in 697 

Figure 11 below.  698 

https://www.gridstatus.io/live/ercot?date=2026-03-14
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FIGURE 11: CAISO GENERATION MIX ON MARCH 22, 2026 699 

 700 

Source: GridStatus, accessed March 28, 2026, 701 

https://www.gridstatus.io/live/caiso?date=2026-03-22.  702 

Q: HAS THE ADDITION OF SOLAR MADE THOSE SYSTEM LESS 703 

RELIABLE? 704 

A: No. Even at much higher penetrations of solar and wind, these markets remain 705 

highly reliable. Market rules have been adjusted to account for the variability in 706 

output of renewable energy generation by increasing operating reserves and in 707 

CAISO a flexible reserve. However, the incremental costs of these reserves are 708 

relatively small and efficiently met by existing resources, including flexible gas 709 

resources and increasing penetration of battery storage.  710 

Q: ARE THERE ANY DIFFERENCES IN MARKET DESIGN THAT 711 

IMPACT HOW WELL THESE OTHER MARKETS CAN INTEGRATE 712 

HIGHER SOLAR CAPACITY? 713 

A: Yes, both ERCOT and the California market, as noted above, include regional 714 

real-time and day-ahead energy markets that allow for efficient use of resources, 715 

including solar.   716 

https://www.gridstatus.io/live/caiso?date=2026-03-22
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Q: CAN YOU PLEASE SUMMARIZE YOUR RECOMMENDATIONS TO 717 

THE COMMISSION BASED ON YOUR REVIEW OF THE IRP 718 

MODELING? 719 

A: I have three recommendations. First, Duke should improve its modeling to better 720 

capture the value of battery storage. Second, Duke should improve its 721 

representation of transactions with its neighboring systems in its model to better 722 

account for the availability and value of non-firm transactions on the most cost-723 

effective resource portfolio. Third, the Commission should require Duke to study 724 

the effectiveness of SEEM for enabling efficient transactions with neighboring 725 

systems, including the current limitations to the market framework and 726 

improvements that can be made to SEEM to increase its effectiveness, and 727 

compare the effectiveness of SEEM to a regional Southeast energy imbalance 728 

market similar to the markets currently in place in the non-RTO portions of the 729 

western U.S.  730 

II. REVIEW OF DUKE IRP MODELING RESULTS 731 

Q: DID DUKE FIND ADDITIONAL SOLAR RESOURCES TO BE COST-732 

EFFECTIVE IN ITS MODELING AND IN ITS NEAR-TERM ACTION 733 

PLAN (NTAP)? 734 

A: Yes, Duke identified a need for ongoing solar capacity additions to its system 735 

through 2040. In its Preliminary Base case, Duke expects to add about 8,175 MW 736 

of new solar resources by 2040.31 Across an additional 30 scenarios, Duke 737 

 
31  Duke IRP, Appendix C: Quantitative Analysis, p. 51. 
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identified a wide of range of outcomes for future solar additions by 2040, ranging 738 

from no additional solar in the Low Load scenario to nearly 14 GW in the High 739 

Load scenario.32 As shown in Figure 12, most of the scenarios add more solar 740 

than the Base Preliminary case (orange bar). Reflecting the range of additional 741 

solar capacity Duke identified across the scenarios, Duke included 10.3 GW of 742 

solar by 2040 in the Near-Term Action Plan scenario (“NTAP”) (yellow bar).   743 

FIGURE 12: 2040 SOLAR CAPACITY BY SCENARIO 744 

 745 

Source: Duke IRP, Appendix C: Quantitative Analysis, pp. 51-62. 746 

Q: WHICH SCENARIOS RESULT IN THE HIGHEST SOLAR ADDITIONS? 747 

A: In addition to the High Load scenario, Duke added at least 12 GW of new solar 748 

resources in four additional scenarios: No Wind Availability, High Nuclear Costs, 749 

High Gas Prices, and Low Solar Costs.  750 

 
32  Duke IRP, Appendix C: Quantitative Analysis, pp. 51-62 
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Q: DO OTHER SCENARIOS RESULT IN SOLAR CAPACITY ADDITIONS 751 

SIMILAR TO THE NTAP SCENARIO? 752 

A: Yes, there are ten additional scenarios where Duke finds a need for approximately 753 

10 GW of solar resources, including the Utility Combination (DEC-DEP merger) 754 

scenario.  755 

Q: IS IT REASONABLE FOR DUKE TO INCLUDE MORE SOLAR IN ITS 756 

NTAP THAN IDENTIFIED IN ITS PRELIMINARY BASE PORTFOLIO? 757 

A: Yes, absolutely. The results of the scenarios demonstrate across a wide range of 758 

future system conditions that more solar capacity is cost-effective to the future 759 

Duke system than identified in the specific assumptions in the Preliminary Base 760 

scenario. Specifically, the High Load, High Nuclear Cost, and High Gas Price 761 

cases demonstrate that solar resources are needed today to be prepared for future 762 

system conditions that can materialize.  763 

Q: WHY DOES SOLAR PROVIDE A COST-EFFECTIVE RESOURCE TO 764 

THE DUKE SYSTEM IN THE CAROLINAS? 765 

A: As noted earlier in my testimony, solar resources generate during high load 766 

periods during the middle of the day, displacing the need for operating resources 767 

that have significant operating costs primarily through the consumption of fuel, 768 

including natural gas and coal. During these periods, Duke will need to dispatch 769 

less efficient, higher cost resources to meet that demand. More solar resources 770 

reduces the need to incur those costs. In addition, solar provides the additional 771 

generation needed to charge the increasing capacity of storage resources on the 772 

system. The storage resources are able to shift dispatch of energy from solar hours 773 
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to evening and morning hours when load is high but the sun is not shining. This is 774 

especially the case when natural gas prices are higher, increasing the costs of 775 

running all natural gas-fueled power plants, particularly the least efficient plants.  776 

Solar also produces electricity without generating any carbon dioxide 777 

emissions. While the interim target for reducing emissions was removed recently, 778 

Duke still must meet the long-term decarbonization objectives by 2050, as set by 779 

legislation in North Carolina, and many of Duke’s largest customers have their 780 

own carbon dioxide-reduction requirements and seek cleaner forms of generation. 781 

Meeting those long-term objectives requires making steady progress to avoid the 782 

risks and costs of attempting a sudden, very large change in Duke’s resource mix 783 

in the late 2040s.  784 

In addition, solar resources are currently in development across the Duke 785 

service territory and provide a known resource that is relatively low-risk to 786 

develop and is not dependent on additional fuel infrastructure for adding new 787 

capacity and serving future load. While transmission improvements are needed to 788 

connect solar to load centers, Duke is actively pursuing transmission projects that 789 

support the future generation and load needs of the system, providing multiple 790 

system benefits such as reduced production costs, increased reliability, and access 791 

to new cost-effective generation resources. 792 

Q: WHAT DOES DUKE IDENTIFY AS THE PRIMARY VALUE DRIVERS 793 

OF SOLAR ADDITIONS IN ITS SYSTEM? 794 

A: In their testimony, Duke’s Solar and Energy Storage Panel summarizes four 795 

drivers of the value of solar, including (1) hedging against fuel price volatility, (2) 796 
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hedging against delayed additions from other resources, (3) ensuring energy 797 

adequacy throughout the year, and (4) reducing system production costs.33 798 

Similarly, the IRP and Near-Term Actions Panel notes that “[a]s a fuel-free 799 

resource, additional solar in these sensitivities provides a commodity price risk 800 

hedge by reducing natural gas consumption on the system” and “several portfolios 801 

increase near term solar deployments to offset risk in other planning 802 

considerations, such as high natural gas price or not relying on wind resources 803 

over the long term.”34 804 

Q: WHAT RESOURCES DOES SOLAR DISPLACE WHEN IT IS ADDED 805 

TO THE DUKE SYSTEM? 806 

A: Based on Duke’s modeling, the addition of more solar on the Duke system in the 807 

mid-2030s primarily reduces  808 

. Later in the 2030s, the 809 

solar additions start to displace output from  810 

as well. To identify the impact of additional solar resources on the generation 811 

mix, I specifically compared the annual generation by resource type from Duke’s 812 

production cost modeling of the Preliminary Base scenario and the NTAP 813 

scenario.35 The NTAP scenario includes about  more solar in 2035.  814 

 below shows from 2034 to 2036 that the additional solar adds  815 

 816 

 
33  Direct Testimony of Maura Farver, Gray Tompson, and Ben Smith, p. 18. 
34  Direct Testimony of Glen Snyder, et al., p. 57 and 61.  
35  I analyzed the EnCompass production cost model results for the Preliminary Base and NTAP scenarios 

provided by Duke in the files “ 2.20_2025 IRP - Base Portfolio - PC.xlsx” and “2.101_2025 IRP - 
NTAP - PC.xlsx”, specifically the sheets labeled ‘Resource Annual’. (“Duke Preliminary Base and 
NTAP PC Results”) 



  

  

   

  
 820 

 821 

Source: Duke Preliminary Base and NTAP PC Results 822 

Q: DO THESE RESULTS SUPPORT THE VALUE OF SOLAR YOU NOTED 823 

ABOVE AND DUKE WITNESSES NOTED IN THEIR TESTIMONY? 824 

A: Yes, these results support the view that solar provides value to the Duke system 825 

by avoiding high-cost generation while also reducing emissions from both coal 826 

and gas generation.  827 

Q: PLEASE EXPLAIN THE VALUE OF REDUCING GAS BURN.  828 

A: While gas generators are a key part of the portfolio of resources to cost-829 

effectively serve future load, they also expose Duke customers to greater cost 830 

risks from fluctuations in the commodity prices of natural gas. The monthly 831 

average prices of natural gas at the Henry Hub trading hub since 2020 have 832 
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fluctuated from just under $2/MMBtu to nearly $9/MMBtu, as shown in Figure 833 

14 below.36 The price of natural gas has significant impacts on the cost of running 834 

natural gas CC and CT resources to serve electricity customers. The graph shows 835 

that there were periods of relatively low gas prices in the $2-4/MMBtu range, but 836 

there were also sustained periods of higher prices in 2022 (averaging 837 

$6.42/MMBtu throughout the year) and a recent spike in prices in January 2026 to 838 

$7.70/MMBtu (reaching over $25/MMBtu for two days).  839 

FIGURE 14: HISTORICAL HENRY HUB NATURAL GAS PRICES ($/MMBTU) 840 

 841 

Source: EIA, Henry Hub Natural Gas Spot Price, accessed March 24, 2026 842 

Duke accounted for uncertain natural gas prices by creating three 843 

projections of future natural gas prices and modeling scenarios based on each 844 

projection. The natural gas prices in each case remain below $5/MMBtu in all 845 

cases through 2030.37 Gas prices increase in the 2030s in the base case to about 846 

$6/MMBtu in 2040, stay below $5/MMBtu in the low case, and climb to 847 

$13/MMBtu in 2040 in the high case. Importantly, Duke’s modeling does not 848 

 
36  EIA, Henry Hub Natural Gas Spot Price, accessed March 24, 2026. 
37  Duke IRP, Appendix C: Quantitative Analysis, Figure C-7, p. 40.  

https://www.eia.gov/dnav/ng/hist/rngwhhdM.htm
https://www.eia.gov/dnav/ng/hist/rngwhhdM.htm
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consider in any of those cases the spikes in prices shown in the figure above 849 

throughout 2022 or in January 2026.  850 

Q: IS DUKE’S EXPOSURE TO NATURAL GAS COMMODITY PRICE RISK 851 

INCREASING IN THE FUTURE? 852 

A: Yes, by quite a lot. Duke is proposing in its NTAP to build about 10 GW of new 853 

gas CC and Gas CT plants by 2035. Duke’s modeling of the NTAP scenario 854 

shows that its reliance on gas generation will  by 2035, climbing from 855 

 GWh in 2025 to  GWh in 2035, as shown in the figure below. This 856 

will result in generation from natural gas resources increasing from  of the 857 

total generation in 2025 to  from 2032 to 2035, an increase of  By 858 

comparison, the projected solar additions in the NTAP will reach  of total 859 

generation in 2035.  860 

861 

 862 

Source: Duke Preliminary Base and NTAP PC Results. 863 

Q: WILL SOLAR REDUCE EXPOSURE TO GAS COMMODITY PRICE 864 

RISK? 865 
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A: Yes, increasing the amount of generation from other resources onto the system, 866 

especially resources that require no fuel to generate, provides a defensive hedge 867 

against commodity price spikes and sustained periods of elevated prices. Solar 868 

resources fill that role well. 869 

Q: DOES DUKE’S MODELING DEMONSTRATE THE VALUE OF SOLAR 870 

RESOURCES WITH HIGHER NATURAL GAS PRICES? 871 

A: Yes, in the High Gas scenario Duke’s IRP modeling builds an additional 4 GW of 872 

solar compared to the Preliminary Base scenario and an additional 2 GW 873 

compared to the NTAP scenario, as shown in Figure 12 above.38  874 

Q: ARE THERE ANY OTHER RISKS ASSOCIATED WITH RELIANCE ON 875 

NATURAL GAS? 876 

A: Yes. Bringing 10 GW of new natural gas capacity on to the system will require 877 

significant new natural gas supply infrastructure. The NTAP includes building 878 

new gas pipelines and liquified natural gas (“LNG”) storage capacity.39 The first 879 

three new Gas CCs (Person County CC1 and CC2 and Anderson County CC3) 880 

will rely on existing firm transportation service and additional firm transportation 881 

provided by two projects that are currently in development: the Transco Southeast 882 

Supply Enhancement and Mountain Valley Pipeline Southgate. The additional 3 883 

CCs identified to be needed will rely on either enhanced liquified natural gas 884 

(“ELNG”) or additional firm transportation from the Gulf Coast.  885 

 
38  Duke IRP, Appendix C: Quantitative Analysis, Table C-29, p. 55.  
39  Duke IRP, Chapter 2: Table 2-5, p. 18. 
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There are significant execution risks associated with building this 886 

infrastructure, especially natural gas pipelines. For example, the Mountain Valley 887 

Pipeline that provides Duke access to natural gas production from the Marcellus 888 

shale region was delayed by six years from 2018 to 2024. Earlier, the Atlantic 889 

Coast Pipeline developed by Duke and Dominion to serve new natural gas plants 890 

was cancelled. Similar delays in building natural gas pipelines to serve Duke’s 891 

new gas resources will limit Duke’s ability to serve its growing load.  892 

Duke acknowledges these risks, identifying insufficient fuel supply due to 893 

litigation of pipeline infrastructure as a primary execution risk for its buildout of 894 

its natural gas-fired generation resources: “[t]he increase in natural gas generating 895 

capacity, however, has led to adequate natural gas supply being the largest risk.”40 896 

Duke further notes that “the Transco SSE and Southgate projects are both 897 

required for the Companies to be able to successfully execute their planned least-898 

cost fleet transformation while supporting load growth.”41  899 

This amount of natural gas also increases the reliability risk of correlated 900 

outages of natural gas plants during winter storms. During Winter Storm Elliot, 901 

Duke had over 5,000 MW of generation capacity that was unable to operate due 902 

to planned and forced outages.42 The outages included several natural gas plants 903 

that were unable to generate due to frozen instrumentation and natural gas 904 

 
40  Duke IRP, Appendix I: Natural Gas & Low-Carbon Fuels, p. 22. 
41  Duke IRP, Appendix I: Natural Gas & Low-Carbon Fuels, p. 22. 
42  GDS Associates, Inc., Inspection and Examination Report of Duke Energy Carolinas, LLC and Duke 

Energy Progress, LLC: December 2022 Winter Storm Outages and Blackouts, Prepared for the South 
Carolina Office of Regulatory Staff, Docket No. ND-2023-1-E, August 25, 2023. (Exhibit 6).   
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deliverability issues due to insufficient pressure in the natural gas pipeline 905 

system.43 906 

Q: WILL ADDING SOLAR AT THE LEVEL PROPOSED IN THE NTAP 907 

REDUCE RISKS ASSOCIATED WITH INCREASING RELIANCE ON 908 

GAS RESOURCES? 909 

A: Yes, by adding more solar generation to the system through the annual 910 

procurement processes, Duke will add new non-gas generation resources to the 911 

system ahead of the need and be ready to serve larger loads on its system even if 912 

there are delays to permitting and construction of new natural gas infrastructure. 913 

To provide the capacity to maintain reliability during both peak periods and 914 

during winter storms that impact the availability of gas to the Duke system, Duke 915 

will also need to continue to add more battery storage resources along with the 916 

solar additions.  917 

Q: WHY DOES THE HIGH LOAD CASE RESULT IN THE MOST SOLAR 918 

ADDITIONS? 919 

A: As noted above, the High Load case results in the most solar additions, reaching 920 

14 GW by 2040.44 This outcome is not surprising because with higher load 921 

growth Duke will need more generation resources to serve that load. But what 922 

stands out about the High Load scenario in particular is that even with an 923 

additional 1.5 GW of peak demand and 20 TWh of load compared to the 924 

Preliminary Base scenario Duke finds no increase in gas CC or gas CT capacity, 925 

 
43  Id. 
44  Duke IRP, Appendix C: Quantitative Analysis, Table C-27, p. 53. 
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coal plant capacity, or nuclear capacity. Zero! Instead, in the High Load case, 926 

Duke adds another 5.6 GW of solar, 1.8 GW of battery storage, and 300 MW of 927 

onshore wind.  928 

Duke adds no new gas resources in the High Load scenario because it 929 

projected that it can only add six new combined cycles plants by 2035 and it 930 

builds up to that limit under the base case load growth. Duke limits new gas CC 931 

builds based on its experience developing large gas plants, site availability, fuel 932 

supply infrastructure limits, and permitting challenges. 45  933 

Therefore, when additional load materializes, Duke will need to rely on 934 

other resources. Solar and storage are the primary resources available to serve the 935 

additional load. If North Carolina wishes to attract all of the demand in the High 936 

Load case, Duke will need to add more energy to its system to serve that load 937 

through increased adoption of solar and storage.  938 

Q: WHY ARE OTHER RESOURCES NOT SELECTED IN THE HIGH 939 

LOAD CASE? 940 

A: Duke has a limited set of resource options in the near-term for meeting a 941 

significantly higher projection of load growth both in terms of total annual energy 942 

demand (in gigawatt-hours) and peak demand requirements (in terms of 943 

gigawatts). I will touch on each of the resources that is being considered by Duke 944 

to be added through 2035: 945 

 
45  See Duke IRP, Chapter 2, Table 2-5 (“Beginning with CC4, additional Enhanced Firm Transportation 

(“EFT”) natural gas supply delivered from the Gulf Coast.” And, “Cumulative limit of three additional 
CCs with EFT supply.”) 



Expert Testimony of John Michael Hagerty Docket No. E-100, Sub 207 | Page 50 of 78 

 Natural Gas: As noted above, Duke has set limits on new Gas CC builds by 946 

2035 based on its experience developing large gas plants, site availability, fuel 947 

supply infrastructure limits, and permitting challenges. All of the available 948 

new Gas CC capacity is selected in nearly every scenario Duke modeled, 949 

including the Preliminary Base scenario, such that Duke is unable to build 950 

additional Gas CCs to serve the load in the High Load scenario.  951 

 Coal: Duke explains that there are four key factors that make it costly and 952 

risky to continue to operate existing coal generation fleet: (1) risks to coal 953 

supplier viability in a market with declining domestic demand; (2) coal supply 954 

chain risks and transportation constraints that limit flexibility to respond to 955 

rapid changes in demand; (3) coal fleet operational constraints; and (4) 956 

uncertainty surrounding environmental requirements impacting the coal 957 

generation fleet.46 For these reasons, Duke is continuing to pursue 6 GW of 958 

coal plant retirements by 2035, while primarily running the remaining plants 959 

on natural gas.  960 

 Onshore and Offshore Wind: Duke is limited in the amount it can develop 961 

within its territory with no new onshore or offshore wind in its base plan or 962 

NTAP due to the lack of resources in development.47  963 

 Nuclear: Duke reviewed the available nuclear technologies and their 964 

development timelines and determined they will not be available until 2037.48   965 

 
46  Duke IRP, Appendix F: Coal.  
47  Duke IRP, Appendix C: Quantitative Analysis, pp. 32-35. 
48  Duke IRP, Appendix C: Quantitative Analysis, pp. 35-36. 
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Q: WHAT ARE YOUR TAKEAWAYS BASED ON THESE LIMITATIONS 966 

IN THE RESOURCES THAT DUKE CAN ACCESS? 967 

A: In addition to solar being a hedge against higher natural gas commodity prices (as 968 

noted by Duke witnesses), solar is also the resource that Duke can continue to add 969 

in parallel to new Gas CCs to reduce the risk that it will have insufficient energy 970 

generation available to serve future load and support economic development in 971 

the State. Delays in natural gas infrastructure development and other challenges to 972 

development both cap how much Duke can rely on new gas CCs builds and also 973 

highlight the risks of relying on such a large deployment of new resources. In 974 

order to get ahead of those limits, Duke should be pursuing as much solar 975 

capacity as it can currently interconnect to reduce its risks of having insufficient 976 

resources to serve the higher end load forecasts.  977 

Q: WILL SOLAR RESOURCES BE UTILIZED IF THE PROJECTED 978 

DEMAND DOES NOT MATERIALIZE? 979 

A: Yes, because solar costs primarily are upfront capital costs, once the resources are 980 

built, they will produce as projected (or close to it, given the variations noted 981 

above) with effectively zero marginal production costs. Because solar resources 982 

do not incur additional costs to generate, they will produce whether demand is 983 

high or low.49 By comparison, the output of fossil fuel-fired resources, especially 984 

higher cost resources like new CTs and existing coal plants, will vary depending 985 

on year-to-year variations in total electricity demand and the total load growth. 986 

 
49  Duke contractually pays solar resources for their output on a per-MWh basis at a pre-set rate and can 

only curtail so much of its output. In this way, the contractual cost of solar is a sunk cost and does not 
factor into real-time generation dispatch decisions.   
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For that reason, the risk of solar resources not supporting future energy demands 987 

is near-zero.  988 

In addition, if Duke determines in the next several years that the High 989 

Load scenario is unlikely to materialize, Duke can pivot its procurements in future 990 

years and reduce solar capacity targets for future procurements if updated load 991 

forecasts demonstrate that the expected future load level is unlikely to reach the 992 

High Load scenario. This “no regrets” approach will also provide a more stable 993 

market for the development of multi-year solar projects – increasing execution 994 

certainty and reducing costs – while avoiding the inefficiency of having to 995 

procure very large amounts of solar in a short period in the out years to make up 996 

for lower procurements in earlier ones. 997 

Q: WHAT IS YOUR RECOMMENDATION FOR THE COMMISSION 998 

BASED ON YOUR REVIEW OF THE RESULTS OF DUKE’S IRP 999 

MODELING? 1000 

A: To best prepare to serve the High Load Case as well as hedging against the cost 1001 

factors discussed above, I recommend procurement of more solar in the 2026 to 1002 

2028 procurement processes then set forth in the NTAP.50 I view the NTAP as the 1003 

minimum necessary procurement and believe an additional 230 MW to 430 MW 1004 

per year up to the 1,200 MW build limit would be prudent. If Duke determines at 1005 

a later date that the High Load scenario is unlikely to materialize, Duke can then 1006 

reassess its future procurement levels of solar.  1007 

  1008 

 
50  Duke IRP, Chapter 4, Table 4-2, p. 10.  
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III. REVIEW OF DUKE’S TRANSMISSION PLANNING PROCESS  1009 

Q: WHAT APPROACHES IS DUKE TAKING TO COST-EFFECTIVELY 1010 

INTERCONNECT NEW RESOURCES, INCLUDING SOLAR, INTO ITS 1011 

TRANSMISSION SYSTEM? 1012 

A: Duke has made several significant improvements to its transmission planning and 1013 

interconnection processes over the past several years, many at the urging of the 1014 

Commission. The improvements include implementation of cluster studies in the 1015 

interconnection process (including a separate cluster for its solar solicitations), the 1016 

identification and construction of RZEP projects, and the completion of the first 1017 

MVST planning process through the CTPC. Building on these improvements, Duke 1018 

should continue to implement these processes effectively and make additional 1019 

changes to its processes to improve its ability to incorporate cost-effective 1020 

resources into its system and reduce ratepayer costs.  1021 

Q: WHAT ARE THE BENEFITS OF THE RZEP PROJECTS? 1022 

A: The RZEP projects build out the transmission system in regions of the Duke system 1023 

with significant low-cost solar resources and as a result will reduce the costs and 1024 

time required for interconnecting those resources. The projects were identified as 1025 

needed through several rounds of interconnection studies and verified to be 1026 

necessary for interconnecting future solar resources in the 2023 Public Policy 1027 

Study. However, due to the nature of the interconnection study process, the RZEP 1028 

projects had not yet been selected for construction as network upgrades since their 1029 

costs would have been borne by the first few generators seeking interconnection -- 1030 
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even though those upgrades would provide transmission capacity that would serve 1031 

a much larger set of resources that benefit the Duke system.  1032 

Due to the system-wide benefits they provide for cost-effectively meeting 1033 

the future resource needs of the system and reducing the risk of outages, Duke 1034 

added the RZEP upgrades to the CTPC transmission plan. By doing so, the 1035 

upgrades are built on a coordinated basis in anticipation of need, reducing the 1036 

costs of building future network upgrades and reducing the time required for 1037 

future economic resources to be studied and interconnected. The RZEP projects 1038 

also have reliability benefits by replacing existing facilities with higher capacity 1039 

ones, which will reduce risk of loss of load. As Duke notes in Appendix K, “[t]he 1040 

RZEP projects eliminate barriers to interconnecting resources in both South 1041 

Carolina and North Carolina and have stand-alone value based on the merits of 1042 

replacing aging equipment and the associated reduction in the probability of 1043 

customer service interruptions.”51  1044 

This approach of identifying backbone-type upgrades identified frequently 1045 

in the interconnection study process and pulling them into the transmission 1046 

planning process is a good one. It debottlenecks future interconnection studies, 1047 

avoids the same upgrades continually limiting new resource additions, reduces 1048 

costs, and reduces the time needed for constructing network upgrades. But, it only 1049 

considers the next set of resources seeking interconnection and does not account 1050 

for system-wide needs over a longer timeframe. The addition of the MVST 1051 

process helps fill that gap.  1052 

 
51  Duke IRP, Appendix K: Transmission, p. 10.  
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Q: WHAT IS THE MVST PLANNING PROCESS? 1053 

A: The MVST planning process is a newly-implemented proactive transmission 1054 

planning study completed by the CTPC for identifying cost-effective transmission 1055 

upgrades. The MVST process starts by identifying several future scenarios to 1056 

model, including the future load and generation mix over a ten-year timeframe. The 1057 

CTPC then identifies the future transmission needs in each scenario, prioritizes 1058 

those needs into clusters, develops solutions to cost-effectively meet those needs, 1059 

and analyzes the benefits and costs of several solutions and eventually the full 1060 

portfolio of MVST solutions. This approach differs from existing reliability studies 1061 

that look only at the reliability-driven needs of the system (i.e., resolving 1062 

transmission element overloads), do not incorporate all of the future generation 1063 

additions planned to serve future load, and do not include a cost-benefit analysis of 1064 

the candidate solutions to evaluate whether new transmission enable delivery of 1065 

lower cost generation to customers.  1066 

The primary advantages of the MVST compared to the prior transmission 1067 

planning processes include: 1068 

 A scenario-based approach to analyzing system needs that accounts for key 1069 

uncertainties in the Duke power system and evaluates common upgrades 1070 

required across multiple futures;  1071 

 Coordinated planning of both load and generation that leverages the recent 1072 

results of Duke’s resource planning studies;  1073 
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 Multi-value benefits analysis of transmission identifies which upgrades 1074 

provide the most bang-for-the-buck and demonstrates that transmission 1075 

investments can reduce total costs for serving load; 1076 

 Increased transparency about planning assumptions, needs, and solutions and 1077 

opportunities for stakeholders to provide input on the study approach and 1078 

results; and, 1079 

 Development of new tools for evaluating the impacts of transmission 1080 

investments and the needs of the future Duke system. 1081 

The MVST process draws from significant experience with multi-value, 1082 

scenario-based transmission planning at the regional level across the country. 1083 

What makes the MVST process unique is that it is occurring within the local 1084 

transmission planning process for the Duke service territory in North Carolina and 1085 

South Carolina and that it is being completed in a region without a centralized 1086 

energy market.  1087 

Q: WHICH FUTURE SCENARIOS DID THE MVST STUDY? 1088 

A: The CTPC requested input from stakeholders on which futures to study and 1089 

received input from several stakeholders that resulted in the first MVST studying 1090 

three scenarios based on the P1 Fall Supplemental Portfolio and P3 Fall 1091 

Supplemental Portfolio generation resource portfolios from the 2023 Carolinas 1092 

Resource Plan approved by the Commission.52 The scenarios include a single 1093 

outlook for load growth and two different resource mixes: the P1 Fall Supplemental 1094 

Portfolio included a higher level of solar (21 GW) and offshore wind (2.4 GW) and 1095 

 
 Exhibit 7. 
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the P3 Fall Supplemental Portfolio included less (13 GW of solar and 1.7 GW of 1096 

offshore wind). The third scenario shifted the location of the new solar resources 1097 

between DEC and DEP. Utilizing these scenarios the MVST study analyzed two 1098 

key uncertainties about the future system coming out of the 2023 resource planning 1099 

process: the amount and location of future solar resources.  While the future 1100 

locations of new resources are unknown, the CTPC utilized the generator 1101 

interconnection queue as an indication of future resource development and 1102 

requested input from solar developers to ensure that the locations aligned with their 1103 

expectations.   1104 

In addition to the scenarios, the CTPC also studied multiple sensitivities 1105 

for each scenario to test whether needs persisted with incremental changes in load 1106 

and additional offshore wind. 1107 

Q: DID THE MVST STUDY IDENTIFY A NEED FOR TRANSMISSION 1108 

UPGRADES? 1109 

A: Yes, the CTPC implemented the future scenarios into its local reliability planning 1110 

models to identify future reliability-driven needs. The CTPC identified significant 1111 

reliability violations on both the DEC and DEP systems, as shown in the maps 1112 

below. The CTPC prioritized the reliability needs based on a number of factors to 1113 

identify those that occur in the most scenarios and sensitivities and provide 1114 

capacity for interconnecting the most new resources. At the request of stakeholders, 1115 

the CTPC then identified specific clusters of violations to evaluate during the 1116 

solutions development step of the MVST study.  1117 
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FIGURE 16: MVST RELIABILITY-DRIVEN NEEDS 1118 

 1119 

 1120 

Source: Duke IRP, Appendix K: Transmission System Planning & Grid Transformation, 1121 

p. 12. 1122 

Q: DID THE MVST STUDY IDENTIFY NEEDS BASED ON UNECONOMIC 1123 

DISPATCH AND OTHER DRIVERS IN ADDITION TO RELIABILITY? 1124 
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A: No, the first MVST solely focused on reliability-driven needs utilizing powerflow 1125 

models and did not evaluate constraints on the system that result in higher dispatch 1126 

costs for serving load throughout the year, which are commonly referred to as 1127 

“economic” drivers of transmission needs. Reliability-driven needs focus on 1128 

studying challenging periods for operating the system and serving load, such as 1129 

summer peak and winter peak conditions, and which constraints arise during 1130 

contingency events that coincide with peak demand, such as transmission outages 1131 

and generation outages. These studies are necessary to ensure reliable service to the 1132 

Duke system.  1133 

In addition to maintaining system reliability, transmission upgrades can 1134 

also reduce the costs of serving load by accessing lower cost generation resources, 1135 

both in terms of reducing the costs of building new resources and the cost of 1136 

operating generation resources, which is the basis for the “multi-value” focus of 1137 

the MVST process. Economic drivers are most often identified utilizing 1138 

production cost models that evaluate system needs throughout the year on an 1139 

hourly basis and identify when transmission constraints result in an uneconomic 1140 

dispatch. An uneconomic dispatch arises when Duke must operate a higher-cost 1141 

resource instead of a lower-cost resource because the lower-cost resource is 1142 

limited by a transmission element. Uneconomic dispatch results in higher 1143 

generation costs to serving load than otherwise would occur if more transfer 1144 

capability were available. Compared to reliability models, production cost models 1145 

look at a wider range of system load and generation dispatch conditions that occur 1146 

throughout the year and evaluate the cost impacts of transmission constraints.  1147 
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In the case of the MVST, the CTPC did not yet have an operational 1148 

production cost model of its system with sufficient granularity to perform the 1149 

economic needs assessment of the transmission system at the beginning of its 1150 

study. Several stakeholders raised the need for the development of a production 1151 

cost model that includes a detailed representation of Duke’s transmission lines, 1152 

substations, generation resources, and load, which is often referred to as a “nodal” 1153 

model, for performing the needs assessment as well as the benefits analysis. Duke 1154 

regularly performs production cost modeling within the IRP, but at a zonal level 1155 

rather than a nodal level. Zonal production cost modeling aggregates the demand 1156 

and generation resources in portions of its system into zones without detailed 1157 

representation of the transmission system. This level of detail is sufficient for 1158 

resource planning and evaluation of generation needs, but is insufficient for 1159 

evaluating the future needs of the transmission system. By the end of the MVST 1160 

study, the CTPC had developed such a nodal production cost model and utilized it 1161 

for the benefits analysis.  1162 

I recommend that in future iterations of the MVST the CTPC perform both 1163 

a reliability-driven needs assessment as well as an economic-driven needs 1164 

assessment for identifying transmission constraints on its system that results in 1165 

uneconomic dispatch and higher costs for serving load. This additional needs 1166 

assessment will help the CTPC and its stakeholders identify transmission 1167 

solutions that maximize the benefits of transmission investments for Duke’s 1168 

customers.  1169 
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Q: HAS THE MVST STUDY IDENTIFIED COST-EFFECTIVE 1170 

TRANSMISSION UPGRADES? 1171 

A: Yes, after studying multiple solutions to the identified reliability-driven needs, the 1172 

CTPC released its benefits analysis for a portfolio of transmission upgrades. The 1173 

analysis demonstrates that there are significant benefits to the portfolio of upgrades 1174 

being proposed across all three scenarios and sensitivities related to natural gas 1175 

prices and load growth. FIGURE 17 below shows the benefits of the MVST 1176 

portfolio as stacked bars with each section showing the source of the benefits, 1177 

including congestion and fuel savings (due to reductions in uneconomic dispatch), 1178 

avoided customer outages (from replacing aging transmission lines), avoided 1179 

transmission investments (due to reducing loading on constraints that triggered an 1180 

upgrade in the CTPC Base Reliability plan), and generation capacity savings from 1181 

reduced losses (reducing total capacity needs to serve peak loads).  1182 

FIGURE 17: MVST PORTFOLIO BENEFITS ANALYSIS ($ MILLION) 1183 

 1184 

Source: CTPC, MVST 2024 - Multi-Value Analysis - Portfolio - Draft - 2026 03 10, 1185 

March 20, 2026. https://carolinastpc.org/media/reference/2026/03/20/MVST_2024_-1186 

_Multi-Value_Analysis_-_Portfolio_-_Draft_-_2026_03_10.xlsx  1187 

https://carolinastpc.org/media/reference/2026/03/20/MVST_2024_-_Multi-Value_Analysis_-_Portfolio_-_Draft_-_2026_03_10.xlsx
https://carolinastpc.org/media/reference/2026/03/20/MVST_2024_-_Multi-Value_Analysis_-_Portfolio_-_Draft_-_2026_03_10.xlsx
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The benefits analysis demonstrates that the MVST portfolio cost savings 1188 

and reliability benefits of $0.9 billion to $2.3 billion greatly exceed the costs of 1189 

$0.3 billion. The benefits are highest in Scenario 3, in which more solar is located 1190 

in DEP, and in the high load sensitivities when the system will be the most 1191 

stressed. The large congestion and fuel savings in the high load case in particular 1192 

demonstrate how transmission investments provide a hedge against the higher 1193 

costs of serving load when demand is particularly high in a given year or if the 1194 

system load grows faster than expected (as it is now doing).  1195 

Q: WHAT ARE YOUR PRIMARY TAKEAWAYS FROM THE FIRST MVST 1196 

STUDY? 1197 

A: I have several takeaways from the MVST process but want to note that the 1198 

complete benefits analysis of the proposed MVST portfolio was recently released 1199 

and requires additional review through the CTPC stakeholder process. At this stage, 1200 

my takeaways on the outcomes of the MVST include: 1201 

 The MVST successfully developed a set of future scenarios for the CTPC to 1202 

study that is integrated with the Duke resource planning study, providing an 1203 

important link between resource planning and transmission planning that did 1204 

not previously exist for the Duke service territory;  1205 

 The needs assessment in particular demonstrated the large scale of 1206 

transmission upgrades required for serving future load and interconnecting 1207 

new generation resources and required the CTPC transmission planners to 1208 

prioritize the highest value needs on the system; 1209 



Expert Testimony of John Michael Hagerty Docket No. E-100, Sub 207 | Page 63 of 78 

 The MVST required the CTPC to look differently at their system by 1210 

prioritizing areas of needs and addressing the highest value projects first, as 1211 

well as developing new tools for identifying transmission needs and assessing 1212 

alternative solutions; 1213 

 The MVST study demonstrates the multi-value nature of transmission in the 1214 

Duke system and provided transparency about the costs and cost savings of 1215 

incremental transmission investments beyond the standard reliability-driven 1216 

studies; 1217 

 The CTPC provided significant information throughout the process in terms of 1218 

its modeling approach, results, solutions development, and benefits analysis 1219 

for stakeholders to consider and provide feedback, and the CTPC has been 1220 

timely and comprehensive in providing responses; and, 1221 

 The MVST successfully identified several upgrades that provide significant 1222 

benefits to the system and would not have been built otherwise, reducing costs 1223 

to ratepayers and supporting future generation additions and load growth.  1224 

Q: DO YOU HAVE ANY RECOMMENDATIONS FOR THE NEXT MVST 1225 

STUDY? 1226 

A: Yes, while I am still reviewing the final results from the MVST study recently 1227 

posted by the CTPC, at this time I would recommend the following for the next 1228 

MVST study: 1229 

 Given the uncertainty in load identified in the current resource planning study, 1230 

the next MVST scenarios should include at least two projections of future load 1231 

growth;  1232 
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 The CTPC should summarize constraints in the base case production cost 1233 

model that result in uneconomic dispatch and the costs of the binding 1234 

constraints during the needs assessment phase, similar to the results shared for 1235 

the reliability models, and provide a summary to stakeholders for their review;  1236 

 The CTPC should validate its production cost model by replicating the load, 1237 

generation resource mix, renewable energy generation profiles, and natural 1238 

gas prices of a recent historical year and comparing key outputs from the 1239 

model, including generation mix, renewable curtailments, and total production 1240 

costs, against their actual system in order to identify how well the model 1241 

reflects the real-world system; and, 1242 

 The CTPC should present in more detail its analysis of each of the benefits so 1243 

that stakeholders can understand the impacts of each proposed solution to the 1244 

system and the drivers of benefits. 1245 

Q: HOW DOES PROACTIVE TRANSMISSION PLANNING IMPROVE THE 1246 

GENERATION INTERCONNECTION PROCESS? 1247 

A: Proactive transmission planning will improve the generation interconnection 1248 

process in three ways. First, generation developers will have better information 1249 

earlier in the development cycle about where there is headroom on the system that 1250 

will result in lower interconnection costs and less schedule risks. Second, the 1251 

interconnection studies will be less complex and require less time as 1252 

interconnection studies will identify fewer incremental upgrades and the upgrades 1253 

will primarily be upgrades at or near the point of interconnection. Third, fewer 1254 
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incremental network upgrades will mitigate the schedule risks to developers of 1255 

interconnecting new resources and reduce outage coordination challenges for Duke.  1256 

Q: SHOULD DUKE CONTINUE TO IDENTIFY AREAS OF NEED FOR 1257 

DEVELOPING PROACTIVE PROJECTS BASED ON THE 1258 

INTERCONNECTION STUDIES? 1259 

A: Yes, interconnection queues and interconnection study results should continue to be 1260 

an important source of information for the types, amount, and location of resources 1261 

that are currently in development and the transmission system upgrades necessary 1262 

to integrate those resources. Ideally, those needs and the associated upgrades would 1263 

be considered in the MVST process and either validated, like they have been in the 1264 

2023 public policy study and the first MVST study, or replaced by larger and more 1265 

cost-effective upgrades that can support interconnection of new resources and 1266 

provide other benefits to the Duke system. To do so, Duke must allow recently 1267 

identified upgrades in the interconnection studies as well as reliability studies to be 1268 

replaced by holistic upgrades identified through the MVST study process.   1269 

Q: DOES DUKE PARTICIPATE IN REGIONAL TRANSMISSION 1270 

PLANNING? 1271 

A: Yes, through SERTP.  1272 

Q: DOES SERTP’S PLANNING APPROACH IDENTIFY COST-EFFECTIVE 1273 

REGIONAL UPGRADES? 1274 

A: No, the current SERTP process is quite limited and has not identified a single 1275 

regional transmission project since its inception in 2007. The Southeast region that 1276 

SERTP covers is going through a period of rising transmission costs, significant 1277 
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load growth and generation resource additions, and increasing severity and 1278 

frequency of winter storms, all of which can be aided by improved regional 1279 

transmission. However, the SERTP process is not currently designed to identify 1280 

regional transmission solutions that will increase the transfer capability between 1281 

utility service territories and provide significant benefits to the region. In 2025 I 1282 

completed a study that summarized the current SERTP transmission planning 1283 

process, identified shortcomings of its process, and recommended changes to its 1284 

regional planning process.53 1285 

Q: WHAT ARE THE PRIMARY ISSUES WITH THE SERTP REGIONAL 1286 

TRANSMISSION PLANNING PROCESS THAT YOU IDENTIFIED IN 1287 

YOUR STUDY? 1288 

A: The regional planning process that SERTP completes is an annual “bottom-up” 1289 

process that primarily combines the updated load and generation assumptions and 1290 

local transmission upgrades from each of its sponsor utilities and confirms that the 1291 

system meets its reliability requirements. The regional study is limited in scope as 1292 

it only considers a single future scenario based on the base assumptions included in 1293 

each of the sponsor utility’s local planning process and does not utilize the multiple 1294 

scenarios developed in the resource planning studies, such as the current 2025 1295 

Carolinas Resource Plan study. Similarly, the regional planning study only includes 1296 

a subset (about 12%) of the new generation resources identified in the most recent 1297 

resource planning studies. Specifically, as of 2025, the SERTP regional planning 1298 

studies only included 10 GW of new resources by 2035 across its region, even 1299 

 
53  Exhibit 8. 
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though the resource planning studies across the region identified a need for 80 GW 1300 

of new resources in the same timeframe. As noted above, this approach reflects the 1301 

reliability-only approach previously employed by the CTPC in its reliability study 1302 

and does not reflect the coordinated generation and transmission planning the 1303 

CTPC completed through the MVST study. Finally, the SERTP process lacks 1304 

transparency as limited information is provided on the costs of transmission in the 1305 

regional plan, reliability violations identified in its planning studies, and alternative 1306 

approaches studied to meet regional needs. This approach will not identify and 1307 

approve the most cost-effective transmission infrastructure to reliably serve future 1308 

load across the Southeast.  1309 

Q: DID YOU EVALUATE WHETHER REGIONAL TRANSMISSON 1310 

UPGRADES WOULD PROVIDE BENEFITS TO THE CUSTOMERS 1311 

ACROSS THE SOUTHEAST? 1312 

A: Yes, based on an economic request to study 10 GW of transfers from MISO to 1313 

Southern Company, SERTP identified three 500 kV upgrades that cost about $5 1314 

billion and increase transfer capability between the Duke, Southern Company, and 1315 

TVA service territories. To demonstrate the value of Southeast regional 1316 

transmission, my colleagues and I performed a high-level analysis of the benefits 1317 

and costs of these three 500 kV upgrades. While SERTP evaluates regional projects 1318 

only based on their ability to avoid local upgrades, our analysis evaluated the 1319 

potential cost savings and other benefits of the regional projects utilizing recent 1320 

historical market data and based on an expanded set of benefits, including 1321 
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production cost savings, load diversity benefits, and resilience benefits during 1322 

extreme weather conditions.  1323 

Q:  WHAT DID YOUR ANALYSIS OF REGIONAL UPGRADES IN SERTP 1324 

FIND? 1325 

A: Using an expanded set of benefits, we estimated that the three 500 kV projects 1326 

would provide about $8 billion of cost savings and other benefits to the region, 1327 

resulting in $3 billion of net benefits for customers across the Southeast, including 1328 

Duke’s service territory, over the life of the assets. The benefits included: 1329 

production cost savings of $2.0 billion to $3.6 billion; load diversity-related cost 1330 

savings of $0.9 billion to $6.0 billion; and resilience benefits of $0.7 billion to $2.3 1331 

billion. By contrast, SERTP’s narrow view of benefits identified no cost savings 1332 

from the addition of three major 500 kV lines to the Southeast system. This 1333 

analysis demonstrates that regional transmission upgrades can reduce system costs 1334 

when a broader scope of cost savings and other benefits are analyzed.  1335 

Q: WHAT WERE THE RECOMMENDATIONS OF YOUR STUDY FOR 1336 

IMPROVING SERTP’S REGIONAL TRANSMISSION PLANNING 1337 

PROCESS? 1338 

A: I recommended that the SERTP leverage the significant experience across the 1339 

industry over the past 20 years with improved transmission planning approaches to 1340 

improve its process and reduce long-term system costs and risks. I specifically 1341 

noted that SERTP should learn from the experience gained from the Midcontinent 1342 

Independent System Operator’s Long-Range Transmission Planning Process and 1343 

the CTPC’s MVST local transmission planning process within SERTP’s footprint. I 1344 
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recommended nine specific changes to the SERTP process, as shown in FIGURE 18 1345 

below.  1346 

FIGURE 18: RECOMMENDATIONS FOR IMPROVING SERTP REGIONAL PLANNING 1347 

 1348 

Source: Hagerty, et al., Modernizing Southeast Grid Investments: How Enhanced 1349 

Regional Transmission Planning Supports a Growing Economy, April 2, 2025, p. 5. 1350 

(Exhibit 8). 1351 

Compliance with FERC Order No. 1920 provides SERTP and its sponsor 1352 

utilities, including Duke, an opportunity to enhance its regional transmission 1353 

planning process. Order No. 1920 requires SERTP to implement a proactive, 1354 

long-term, multi-value regional planning process, similar to MVST at the regional 1355 

level, presenting a pivotal opportunity for the Southeast to align its regional 1356 

transmission planning with industry best practices developed over the past 10–20 1357 

years. The Southeast should embrace this opportunity to modernize its regional 1358 

transmission planning to build a stronger, more efficient grid that supports 1359 

economic growth, energy affordability, and long-term resilience. 1360 

Q: WHAT IS THE ROLE OF THE COMMISSION IN IMPROVING 1361 

TRANSMISSION PLANNING AND INTERCONNECTION PROCESS TO 1362 

ACHIEVE LEAST-COST OUTCOMES FOR RATEPAYERS? 1363 
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A: The Commission should continue to review Duke’s transmission planning and 1364 

interconnection processes to identify opportunities for improving the processes and 1365 

reducing costs to ratepayers while maintaining or improving system reliability. The 1366 

Commission’s recommendations in the 2022 Carbon Plan proceeding played an 1367 

important role in Duke recently reforming these processes and the Commission 1368 

should continue to track those reforms to ensure they are implemented effectively.  1369 

In particular for the large-scale of upgrades required to transform the transmission 1370 

network, the Commission should ensure that Duke provides a clear and transparent 1371 

justification for the scenarios and contingencies tested in interconnection and 1372 

transmission planning studies and the alternative solutions considered for 1373 

maintaining reliability at least cost to ratepayers.  1374 

In addition, the Commission should actively participate in the 1375 

development of the SERTP Order No. 1920 compliance filing and urge Duke to 1376 

leverage its experience with the MVST process to support a proactive, multi-1377 

value, scenario-based planning process at SERTP that exceeds the requirements 1378 

of Order No. 1920 and supports cost-effective regional transmission upgrades 1379 

across the Southeast. 1380 

IV. SUPPORT FOR CEBA’S PROPOSED CLEAN CUSTOMER TARIFF 1381 

Q: ARE YOU FAMILIAR WITH THE DIRECT TESTIMONY SUBMITTED 1382 

BY PRIYA BARUA AND STEVEN LEVITAS ON BEHALF OF CEBA IN 1383 

THIS PROCEEDING? 1384 

A: Yes. I have spoken with Mr. Levitas and reviewed a draft of the Direct Testimony 1385 

of Ms. Barua and Mr. Levitas in its entirety. Their testimony proposes a new clean 1386 
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customer tariff structured around six core elements, and explains in detail why 1387 

Duke's existing Green Source Advantage Choice program has failed to meet the 1388 

needs of large customers with clean energy goals. 1389 

Q: DO YOU AGREE WITH CEBA'S CONCLUSION THAT THE EXISTING 1390 

GSA CHOICE PROGRAM IS NOT MEETING THE NEEDS OF LARGE 1391 

C&I CUSTOMERS? 1392 

A: Yes, I do, in my experience large customers generally are actively seeking 1393 

opportunities to procure clean energy. However, as I understand it, the GSA Choice 1394 

program does not offer the one feature that most large customers with serious clean 1395 

energy commitments require: additionality. 1396 

Q: CAN YOU EXPLAIN WHAT ADDITIONALITY MEANS AND WHY IT 1397 

MATTERS TO A SUCCESSFUL CLEAN CUSTOMER TARIFF? 1398 

A: Additionality, as used in CEBA's testimony and as I understand it, means that a 1399 

customer's financial commitment to a clean energy resource is the reason that 1400 

resource was built, and that it would not have been constructed absent the 1401 

customer's participation. This is not an abstract or aspirational concept. It is a 1402 

practical requirement imposed by corporate sustainability frameworks, investor 1403 

disclosure standards, science-based emissions reduction targets, and third-party 1404 

verification protocols. When a customer subscribes to a resource that would have 1405 

been built regardless of their participation, they receive no attributable incremental 1406 

environmental benefit. They may be simply paying more for electricity without 1407 

advancing their clean energy goals in any meaningful or verifiable way. Under 1408 

those circumstances, a rational customer could decline to participate, and that is 1409 
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what appears to have happened with the GSA Standard option and the Resource 1410 

Acceleration Option. 1411 

Q: DO YOU AGREE WITH CEBA'S CHARACTERIZATION OF WHY THE 1412 

GSA STANDARD OPTION AND THE RESOURCE ACCELERATION 1413 

OPTION HAVE ATTRACTED NO SUBSCRIBERS? 1414 

A: Yes. CEBA's testimony explains why each option falls short and I agree with their 1415 

characterization of the problems. Under the GSA Standard option, resources that a 1416 

customer brings to Duke are counted toward Duke's own procurement targets to 1417 

meet Duke’s system needs, meaning the customer's participation causes no net 1418 

increase in clean energy on the system. The customer bears the cost and effort of 1419 

selecting a project but may produce no attributable incremental clean energy 1420 

generation or incremental reduction of greenhouse gas emissions. Under the 1421 

Resource Acceleration Option, the available resources for procurement are limited 1422 

to projects that participated and lost in the prior Duke RFP, and additionality is 1423 

limited to only a few years - the period by which the customer's participation 1424 

accelerates a resource that Duke was already planning to eventually procure. 1425 

Customers seeking to count resources toward long-term clean energy goals cannot 1426 

credibly do so on the basis of a few years of accelerated deployment. Neither 1427 

option meets the basic cost-benefit test that a large customer would likely apply 1428 

before committing capital to a voluntary clean energy program. 1429 

Q: PLEASE SUMMARIZE YOUR UNDERSTANDING OF THE SIX 1430 

ELEMENTS OF CEBA'S PROPOSED CLEAN CUSTOMER TARIFF. 1431 

A: CEBA proposes a tariff built around the following six elements.  1432 
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First, participating customers would be permitted to bring new dedicated 1433 

carbon-free resources to Duke's system, including not only traditional utility-scale 1434 

generation but also energy efficiency programs, aggregated behind-the-meter 1435 

resources, and demand-side management measures, and would receive the 1436 

environmental attributes associated with those resources.  1437 

Second, customers would be free to work directly with developers of their 1438 

choosing to identify the preferred size, technology type, and location of their 1439 

resource, without being limited to projects that were unsuccessful in Duke's 1440 

competitive solicitations.  1441 

Third, participating customers would pay the full cost of their dedicated 1442 

resource plus a reasonable administrative fee, ensuring that non-participating 1443 

customers bear no additional costs.  1444 

Fourth, participating customers would receive bill credits reflecting the 1445 

full avoided energy, avoided capacity, and system value that their resource 1446 

provides to Duke's system.  1447 

Fifth, and most critically, the resources customers bring to the system 1448 

would be incremental to the resources Duke would otherwise procure pursuant to 1449 

its Commission-approved Near-Term Action Plan, establishing genuine 1450 

additionality.  1451 

Sixth, multiple customers would be permitted to pool their demand and 1452 

jointly subscribe to a single clean energy resource, extending the program's 1453 

benefits to customers whose load alone may not justify a dedicated utility-scale 1454 

project. 1455 
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Q: DO YOU SUPPORT EACH OF THESE SIX ELEMENTS? 1456 

A: Yes. Each element addresses a specific limitation of the existing GSA Choice 1457 

program or a specific need expressed by large customers seeking to meet their 1458 

clean energy commitments. Taken together, the six elements form a coherent and 1459 

well-designed program that to my understanding is responsive to the actual needs 1460 

of the large customers it is designed to serve. 1461 

Q: IS THE FIFTH ELEMENT, ADDITIONALITY TO DUKE'S NEAR-TERM 1462 

ACTION PLAN, THE MOST IMPORTANT FEATURE OF CEBA'S 1463 

PROPOSAL? 1464 

A: Based on my understanding of the goals of the members of CEBA, yes, it is the 1465 

most important feature in terms of distinguishing CEBA's proposal from the 1466 

existing GSA Choice program and making the proposed tariff attractive to large 1467 

customers. Without it, the program would offer little meaningful improvement over 1468 

what already exists and would likely attract similarly low participation. However, I 1469 

would emphasize that the other elements are also essential. A program that offers 1470 

genuine additionality but does not allow customers to select their preferred 1471 

resources, or that does not fully compensate customers for the value their resources 1472 

provide to the system, would still fail to attract the level of participation needed to 1473 

achieve the program's broader goals. 1474 

Q: DO YOU SUPPORT THE INCLUSION OF DEMAND-SIDE RESOURCES 1475 

SUCH AS ENERGY EFFICIENCY, BEHIND-THE-METER CLEAN 1476 

ENERGY, AND DSM MEASURES IN THE PROPOSED TARIFF? 1477 
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A: Yes. The inclusion of demand-side resources is an innovative and pragmatic feature 1478 

of CEBA's proposal. These measures can typically be deployed more quickly than 1479 

utility-scale generation resources, reducing near-term pressure on Duke's system 1480 

while longer lead-time resources are developed. They also provide direct benefits to 1481 

the households and small businesses that participate in efficiency and behind-the-1482 

meter programs funded by large customers. Given the pace of load growth Duke is 1483 

projecting and the potential for supply chain and interconnection constraints to 1484 

delay new generation, the Commission should welcome any mechanism that allows 1485 

large customers to deploy their capital quickly and effectively toward measurable 1486 

system benefits and increase the economic well-being of the State. 1487 

Q: DOES CEBA'S PROPOSAL ADEQUATELY PROTECT NON-1488 

PARTICIPATING CUSTOMERS FROM COST SHIFTS? 1489 

A: Yes, if done properly. CEBA has been explicit that the proposed tariff must be 1490 

revenue neutral for non-participants. Participating customers would pay the full 1491 

cost of their dedicated resources and a reasonable administrative fee. Non-1492 

participating customers would pay for the output of the new dedicated carbon-free 1493 

resources based on the avoided cost of those resources, meaning they pay no more 1494 

than they would have paid for the equivalent energy and capacity in the absence of 1495 

the program. This is a sound and fair approach that the Commission should find 1496 

consistent with its obligation to ensure just and reasonable rates for all customers. 1497 

Q: CEBA'S TESTIMONY NOTES THAT NORTH CAROLINA SENATE 1498 

BILL 266 REMOVED THE 2030 INTERIM CARBON EMISSIONS 1499 

REDUCTION TARGET. DOES THAT CHANGE AFFECT YOUR VIEW 1500 
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OF WHETHER THE COMMISSION SHOULD APPROVE THE 1501 

PROPOSED TARIFF? 1502 

A: Yes, it is a significant development. The removal of the 2030 interim target gives 1503 

the Commission and Duke considerably more flexibility in how they structure 1504 

voluntary customer programs and in some ways makes those programs more 1505 

important than before. Previously, the near-term emissions reduction mandate 1506 

created pressure to count every clean resource toward Duke's own compliance 1507 

obligations, making it more difficult to designate customer-subscribed resources as 1508 

genuinely additional. With that constraint removed, the Commission has a clear 1509 

opportunity to approve a program in which customer resources are demonstrably 1510 

incremental to Duke's own procurement plans, advancing the clean energy goals of 1511 

participating customers without disrupting Duke's core planning obligations. 1512 

Duke’s own reduced forecast procurements shows there is room for interconnecting 1513 

such customer projects, which would benefit the paying customer and the system at 1514 

large. 1515 

Q: ARE THERE PRECEDENTS IN OTHER STATES FOR A PROGRAM 1516 

SIMILAR TO WHAT CEBA PROPOSES? 1517 

A: Yes. CEBA's testimony highlights the Customer Identified Resource option 1518 

recently approved by the Georgia Public Service Commission within Georgia 1519 

Power's Clean and Renewable Energy Subscription program. That program allows 1520 

large customers to subscribe to specific clean energy resources procured by 1521 

Georgia Power on their behalf through power purchase agreements, with 1522 

subscribing customers paying the incremental cost and receiving bill credits based 1523 
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on avoided cost value. Multiple customers may also collaborate to subscribe to a 1524 

single resource. The Georgia experience demonstrates that a program of similar 1525 

design can be approved and implemented within a traditionally regulated utility 1526 

framework, and provides a useful model for the Commission's consideration in this 1527 

proceeding.  1528 

Q: WHAT IS THE BROADER SYSTEM BENEFIT OF DIRECTING DUKE 1529 

TO DEVELOP THE PROPOSED CLEAN CUSTOMER TARIFF? 1530 

A: The broader benefit is that the proposed tariff harnesses private capital from large 1531 

customers to expand clean energy deployment beyond what Duke would otherwise 1532 

plan, reducing the system's long-term dependence on gas-fired generation and the 1533 

fuel price risks that accompany it. Duke is currently projecting load growth of more 1534 

than 6,000 MW over its 15-year planning horizon and is proposing to meet a 1535 

substantial portion of that growth with nearly 10 GW of new gas-fired combined-1536 

cycle and combustion turbine capacity. As discussed in my testimony above, 1537 

dependence on gas-fired generation leaves end customers exposed to gas price risk. 1538 

If large customers, many of whom are the very source of the forecast load growth, 1539 

can instead bring incremental clean resources to the system through CEBA's 1540 

proposed tariff, the need for some of that gas capacity may be reduced or deferred. 1541 

That outcome benefits all of Duke's customers, not just those that participate in the 1542 

program.  1543 

Q: WHAT DO YOU RECOMMEND THAT THE COMMISSION DO IN THIS 1544 

PROCEEDING? 1545 
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A: I join CEBA in recommending the Commission find that the existing GSA Choice 1546 

program does not provide the additionality that large customers need and has 1547 

therefore largely failed to serve its intended purpose. I further recommend the 1548 

Commission to direct Duke to file an application for approval of a new clean 1549 

customer tariff for commercial and industrial customers consistent with the six 1550 

elements described in CEBA's testimony and endorsed in my testimony. The large 1551 

customers that CEBA represents are ready to deploy their capital to bring 1552 

additional clean energy resources to Duke's system. The Commission should give 1553 

them the program they need to do so. 1554 

Q: DOES THIS CONCLUDE YOUR TESTIMONY? 1555 

A: Yes. 1556 

 1557 
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