
COMMONWEALTH OF KENTUCKY 
 

BEFORE THE PUBLIC SERVICE COMMISSION 
 
 

In the Matter of: 
 

ELECTRONIC JOINT APPLICATION OF 
KENTUCKY UTILITIES COMPANY AND 
LOUISVILLE GAS AND ELECTRIC COMPANY 
FOR CERTIFICATES OF PUBLIC 
CONVENIENCE AND NECESSITY AND SITE 
COMPATIBILITY CERTIFICATES AND 
APPROVAL OF A DEMAND SIDE MANAGEMENT 
PLAN AND APPROVAL OF FOSSIL FUEL-FIRED 
GENERATING UNIT RETIREMENTS 

) 
) 
) 
)            CASE NO. 
)           2022-00402 
) 
) 
) 
) 

  
 

NOTICE OF FILING 
 
 

 Notice is given to all parties that the following materials have been filed 

into the record of this proceeding: 

- The digital video recording of the evidentiary hearing 
conducted on August 28, 2023 in this proceeding; 

 
- Certification of the accuracy and correctness of the 
digital video recording;  

 
- All exhibits introduced at the evidentiary hearing 
conducted on August 28, 2023 in this proceeding; 

 
- A written log listing, inter alia, the date and time of 
where each witness’ testimony begins and ends on the 
digital video recording of the evidentiary hearing 
conducted on August 28, 2023. 

 
A copy of this Notice, the certification of the digital video record, and hearing 

log have been served upon all persons listed at the end of this Notice. Parties 



desiring to view the digital video recording of the hearing may do so at 

https://youtu.be/yVHeQ6fVMn4.  

Parties wishing an annotated digital video recording may submit a written 

request by electronic mail to pscfilings@ky.gov. A minimal fee will be assessed for a 

copy of this recording. 

Done at Frankfort, Kentucky, this 16th day of November 2023. 

Linda C. Bridwell 
Executive Director 
Public Service Commission of Kentucky 

https://youtu.be/yVHeQ6fVMn4
mailto:pscfilings@ky.gov


COMMONWEAL TH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

ELECTRONIC JOINT APPLICATION OF KENTUCKY 
UTILITIES COMPANY AND LOUISVILLE GAS AND 
ELECTRIC COMPANY FOR CERTIFICATES OF 
PUBLIC CONVENIENCE AND NECESSITY AND SITE 
COMPATIBILITY CERTIFICATES AND APPROVAL 
OF A DEMAND SIDE MANAGEMENT PLAN AND 
APPROVAL OF FOSSIL FUEL-FIRED GENERATING 
UNIT RETIREMENTS 

CERTIFICATION 

I, Candace H. Sacre, hereby certify that: 

) 
) 
) 
) 
) 
) 
) 
) 

CASE NO. 
2022-00402 

1. The attached flash drive contains a digital recording of the Formal Hearing 

conducted in the above-styled proceeding on August 28, 2023. The Formal Hearing Log, 

Exhibits, and Exhibit List are included with the recording on August 28, 2023; 

2. I am responsible for the preparation of the digital recording; 

3. The digital recording accurately and correctly depicts the Formal Hearing of 

August28,2023;and 

4. The Formal Hearing Log attached to this Certificate accurately and correctly 

states the events that occurred at the Formal Hearing of August 28, 2023, and the time 

at which each occurred. 

Signed this \~ay of '.Y~~..,\,u., , 2023. 

Qg.wk._~ .1~ 
Candace H. Sacre 
Administrative Specialist Ill 

Stephanie Schweighardt 
Kentucky State at Large ID# KYNP 64180 
Commission Expires: January 14, 2027 



Session Report - Detail 2022-00402 28Aug2023

Kentucky Utilities Company and 
Louisville Gas and Electric 

Company (KU/LG&E)
Date: Type: Location: Department:
8/28/2023 Public Hearing\Public 

Comments
Hearing Room 1 Hearing Room 1 (HR 1)

Witness: John Bevington; Robert Conroy; Lana Isaacson; David Sinclair
Judge: Kent Chandler; Angie Hatton; Mary Pat Regan
Clerk: Candace H Sacre

Event Time Log Event
9:09:22 AM Session Started
9:09:34 AM Chairman Chandler

     Note: Sacre, Candace Back on the record.
9:09:41 AM Chairman Chandler

     Note: Sacre, Candace Redirect?
9:10:16 AM Atty Riggs KU/LG&E - witness Imber

     Note: Sacre, Candace Redirect Examination.  Recall questions concerning modeling of 
environmental attributes of proposed NGCCs?

9:10:36 AM Atty Riggs KU/LG&E - witness Imber
     Note: Sacre, Candace Provide advice to engineers environmental issues?

9:11:05 AM Atty Riggs KU/LG&E - witness Imber
     Note: Sacre, Candace Reflect input on environmental advice?

9:11:16 AM Atty Riggs KU/LG&E - witness Imber
     Note: Sacre, Candace Modeling necessary assess issue?

9:11:59 AM Chairman Chandler
     Note: Sacre, Candace Next witness?

9:12:01 AM Atty Riggs KU/LG&E
     Note: Sacre, Candace David Sinclair.

9:12:15 AM Chairman Chandler
     Note: Sacre, Candace Witness is sworn.

9:12:23 AM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Examination.  Name and address?

9:12:39 AM Atty Riggs KU/LG&E - witness Sinclair
     Note: Sacre, Candace Direct Examination.  Title?

9:12:46 AM Atty Riggs KU/LG&E - witness Sinclair
     Note: Sacre, Candace Explain responsibilities?

9:14:07 AM Atty Riggs KU/LG&E - witness Sinclair
     Note: Sacre, Candace Cause be prepared and filed direct and rebuttal?

9:14:18 AM Atty Riggs KU/LG&E - witness Sinclair
     Note: Sacre, Candace Ask same questions, answers be same?

9:14:25 AM Atty Riggs KU/LG&E - witness Sinclair
     Note: Sacre, Candace Adopt as testimony this morning?

9:14:33 AM Chairman Chandler
     Note: Sacre, Candace Mr. Cook?

9:14:40 AM Asst Atty General Cook - witness Sinclair
     Note: Sacre, Candace Cross Examination.  Question Wilson regarding available 

transmission capacity?
9:15:00 AM Asst Atty General Cook - witness Sinclair

     Note: Sacre, Candace Recall SAW-1 references concept of transmission capacity?
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9:15:14 AM Asst Atty General Cook - witness Sinclair
     Note: Sacre, Candace Familiar with that?

9:15:20 AM Asst Atty General Cook - witness Sinclair
     Note: Sacre, Candace Discusses how 42 percent of time not able take transmission load 

in?
9:15:37 AM Asst Atty General Cook - witness Sinclair

     Note: Sacre, Candace Discuss what are types of constraints?
9:17:07 AM Asst Atty General Cook - witness Sinclair

     Note: Sacre, Candace Something to address very expensive, major or minor?
9:18:15 AM Chairman Chandler

     Note: Sacre, Candace Short recess.
9:18:52 AM Session Paused
9:20:20 AM Session Resumed
9:20:27 AM Session Paused
9:20:37 AM Session Resumed
9:20:48 AM Chairman Chandler

     Note: Sacre, Candace Back on the record.
9:20:52 AM Chairman Chandler

     Note: Sacre, Candace Mr. Malone?
9:21:01 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Cross Examination.  Agree with load forecast provided in this case?
9:21:29 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Aware of EIA electric demand projection?
9:21:53 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace EIA projects 15 percent by 2040 and 30 percent by 2050?
9:22:12 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Companies projection 2030 to 2050 stagnant?
9:23:50 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Conclude service territory anomaly EIA projections?
9:24:39 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Way companies viewing no expansion, no growth, and limited 
electrification issues?

9:26:32 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace If companies demand grows at same rate and get what asking for 

here, how serve demand?
9:28:00 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Imprudent, what referring to?
9:28:40 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Would build new generation?
9:28:55 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace If built, ratepayers pay for both closed plants and new generation?
9:29:25 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace 50 percent load growth by 2030?
9:31:03 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Why companies not forecast varying load?
9:32:26 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Low base and high base, why is difference?
9:33:52 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Kentucky Econ Dev Cabinet courting companies to come to 
Kentucky, reason not be entity come and create need for demand?

9:35:09 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Reasonable keep generation sources for capacity provide?
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9:36:22 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Agree by putting SCRs Ghent 2 and Mill Creek creates window 

ratepayers paying less than cost of new gas plants?
9:36:59 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Cost to rate payers less by instead building gas plants and 
shuttering coal plants?

9:37:20 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Ratepayers pay less ten years if gas plants not put in place and kept 

coal plants with SCRs?
9:38:55 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Explain why assuming carbon capture IRP and not resource 
assessment?

9:39:15 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace 2021 IRP?

9:39:23 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Carbon capture analysis in 2021 IRP?

9:40:49 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Why go away in 2022 resource assessment?

9:41:44 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Why no coal carbon capture analysis in IRP?

9:42:47 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Familiar with IRA?

9:42:55 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace And 45Q tax credits?

9:43:43 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Done any analysis on carbon capture for this case?

9:45:56 AM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Examination.  If model ran PTCs for resources, PTCs also expire?

9:46:23 AM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace For PBRR, expire for Treasury guidance?

9:47:05 AM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Not model hydrogen, just renewables?

9:47:30 AM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace If reasonable assume 45Q goes away $85 ton sequestration, PTCs 

and ITCs go away sunsetted in law?
9:48:56 AM Chairman Chandler

     Note: Sacre, Candace Mr. Malone?
9:48:58 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Cross Examination (cont'd).  Carbon capture, reach out major 
players about that?

9:50:54 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Testimony no SMR bids received, think generation source be 

considered by companies?
9:54:43 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Think delaying construction natural gas plants allow SMR technology 
develop value to ratepayers?

9:56:14 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Winter Storm Elliott, total MWs coal generation companies have?

9:56:32 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Load shedding event, total capacity factor at Mill Creek was?

9:56:53 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace During event how effective coal fleet that was running?
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9:57:31 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace 4600 MWs, 90 percent on line during shedding event, close to what 

guess?
9:57:59 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Means operating coal units at 100 capacity factor?
9:58:52 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Way companies managed coal units, control fuel supply impressive?
9:59:34 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Explain what impacts been 1500 MWs coal unavailable?
9:59:59 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace And gas issue?
10:00:54 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Fuel supply, how sensitive fuel price assumptions?
10:02:20 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Coal to gas, how companies develop price forecast?
10:02:59 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Familiar are several firms provide gas and coal forecasts on forward-
looking basis, where concept come for gas and coal methodology?

10:06:22 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace What saying because coal and gas pattern for 20 years 20 years 

from not going forward stay the same?
10:07:32 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Coal to gas ratio new methodology?
10:08:23 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Used to forecast coal and gas prices previously?
10:09:29 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Aware other utilities used this method?
10:09:43 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Who developed?
10:10:39 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Companies obtain coal and gas forecasts from any of firms to test 
methodology?

10:12:20 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Think demand for gas go up?

10:12:49 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Referring to L&G?

10:12:58 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace What do to gas price over time?

10:14:43 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Extent L&G and everything else going on, demand is there?

10:15:02 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Increase price?

10:16:23 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Coal plants shut down over last ten years?

10:16:40 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace What demand for coal do over time?

10:17:49 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace What means for coal price?

10:19:06 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace How many natural gas suppliers have?

10:19:23 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace With respect to supply natural gas plants, firm transportation?

10:20:42 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace As of now, companies have 14 contracts with coal providers?
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10:21:04 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Fair say seven different suppliers?

10:21:21 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Sourced from 13 mines?

10:22:30 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Agree dynamics in market different have been prior ten years?

10:23:16 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Think prudent run scenarios coal going down and gas going up?

10:23:55 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Receive third-party forecasts?

10:24:23 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace How companies purchase natural gas?

10:26:25 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Fifty percent hedge natural gas and everything else spot market?

10:27:05 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Explain difference how procure coal?

10:30:14 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Provide thoughts volatility price gas versus coal?

10:31:20 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Concerned about volatility natural gas impact ratepayers with fuel 

adjustment clause>
10:33:57 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Coal procurement reduce volatility coal price?
10:34:39 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Companies two RFPs relative to coal procurement, dichotomy 
between gas volatility and coal volatility?

10:36:42 AM Chairman Chandler
     Note: Sacre, Candace Recess until 10:50.

10:36:57 AM Session Paused
10:52:05 AM Session Resumed
10:52:14 AM Chairman Chandler

     Note: Sacre, Candace Back on record.
10:52:17 AM Chairman Chandler

     Note: Sacre, Candace Mr. Malone?
10:52:25 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Cross Examination (cont'd).  How many firm transportation delivery 
providers are you anticipating with NGCCs?

10:53:23 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Have information about what costs be?

10:54:21 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Assuming only one gas plant and build at Brown, agree getting gas 

from Tennessee Gas provides companies a little more reliability?
10:55:36 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Diversity, catastrophic failure, Tennessee Gas incident last few days?
10:56:05 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace In 2022, spot price for coal increased?
10:56:15 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace How impact average price of coal in 2022?
10:58:27 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Coal procurement process, ability control price and volatility spot 
market deal with on natural gas versus coal?

10:59:43 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace How increase natural gas prices impact gas in 2022?
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11:00:28 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Customers bear brunt increased cost of gas?

11:01:41 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Explain view expressed by Wilson that coal and gas are economic 

substitutes?
11:03:03 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Believe coal places cap on price of gas?
11:04:03 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Aware MISO and PJM and TVA have need for capacity?
11:04:45 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Review Table 11 stay-open costs SB 4?
11:05:16 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Reason ask life extension costs included with table, aware EPA 
power plant enforcement provision?

11:05:45 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Brown, articular what happened with EPA stepping in, consent 

decree?
11:06:30 AM Atty Malone KCA - witness Sinclair

     Note: Sacre, Candace Knowledge by inclusion life extension cost trigger resource review by 
EPA?

11:07:05 AM Atty Malone KCA - witness Sinclair
     Note: Sacre, Candace Who be?

11:08:01 AM Chairman Chandler
     Note: Sacre, Candace Mr. Osterloh?

11:08:17 AM Atty Osterloh LFUCG/Louisville Metro - witness Sinclair
     Note: Sacre, Candace Cross Examination.  Fewer coal suppliers?

11:08:38 AM Atty Osterloh LFUCG/Louisville Metro - witness Sinclair
     Note: Sacre, Candace Concern few suppliers able exercise pricing power?

11:08:57 AM Atty Osterloh LFUCG/Louisville Metro - witness Sinclair
     Note: Sacre, Candace Able exercise that, have higher prices run coal units?

11:09:16 AM Atty Osterloh LFUCG/Louisville Metro - witness Sinclair
     Note: Sacre, Candace Studied in detail what might look like going forward?

11:10:20 AM Atty Osterloh LFUCG/Louisville Metro - witness Sinclair
     Note: Sacre, Candace Written report or study?

11:11:31 AM Atty Osterloh LFUCG/Louisville Metro - witness Sinclair
     Note: Sacre, Candace Factor concern over fewer coal suppliers into request this case for 

coal suppliers?
11:12:45 AM Atty Osterloh LFUCG/Louisville Metro - witness Sinclair

     Note: Sacre, Candace Beyond three or four years, have any sort of timing or wait and see?
11:13:24 AM Chairman Chandler

     Note: Sacre, Candace Ms. Huddleston?
11:13:42 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Cross Examination.  Discussing RTO membership with Bellar?
11:13:58 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Invoking name?
11:14:13 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Membership analysis?
11:14:37 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Refer Response LFUCG 1-51?
11:15:03 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Were sponsoring witness?
11:15:09 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Link to membership analysis?
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11:15:57 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Move enter SC-10.

11:16:07 AM Chairman Chandler
     Note: Sacre, Candace Objection?

11:16:21 AM Chairman Chandler
     Note: Sacre, Candace Briefing.  (Click on link for further comments.)

11:18:27 AM Chairman Chandler
     Note: Sacre, Candace Mark as SC-10.  (Click on link for further comments.)

11:18:39 AM SIERRA CLUB HEARING EXHIBIT 10
     Note: Sacre, Candace ATTY HUDDLESTON SIERRA CLUB - WITNESS SINCLAIR
     Note: Sacre, Candace 2022 RTO MEMBERSHIP ANALYSIS LG&E KU PPL COMPANIES 

NOVEMBER 2022
11:19:43 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Cross Examination (cont'd).  Discovery response, stated, reading, 
(click on link for further comments), correct?

11:20:14 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Were rate cases 2018-00294 and 2018-00295 cases?

11:20:32 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Why Commissioner Order RTO analysis in those cases?

11:20:47 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Stating companies also continue joining RTO?

11:21:26 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace SC Response 2-24, witness?

11:21:41 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Q 2-24(a) asked, reading, (click on link for further comments), 

correct?
11:22:08 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Responded, reading, (click on link for further comments)?
11:22:37 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Consultant hired by companies?
11:22:50 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Q 2-26(b) witness?
11:23:12 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Discrepancy in worksheet?
11:23:33 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Stated, reading, (click on link for further comments), correct?
11:24:04 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Nov 2022 version of analysis found net cost consumers?
11:24:22 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace $220 million cost?
11:24:35 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Turn to page 6, Table 2, Case 1, $620 million?
11:25:05 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Attachment, Table 2, see highlighted in blue?
11:26:05 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace $421 million?
11:26:15 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Revision of $200 million?
11:26:23 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Over-estimated cost of joining by 50 percent?
11:27:02 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Between Nov and May, estimate of cost revised by about 50 
percent?
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11:27:57 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace $200 million be an additional 50 percent?

11:28:18 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Discovered error LFUCG, Louisville Metro, Sierra Club raising 

questions?
11:28:48 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Registered quality of study?
11:29:19 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Not here testifying on behalf of Lovett?
11:29:38 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace What assurances future analysts not make errors?
11:32:19 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Hope do better job next time?
11:33:10 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace May 2023 updated study, consider joining RTO, where discuss 
access reserve margin?

11:34:55 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Page 22, statement, RTO concludes, reading, (click on link for 

further comments), correct?
11:35:35 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Page 85, Guidehouse analysis, states, reading, (click on link for 
further comments), correct?

11:36:50 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace What basis of RTO analysis?

11:37:37 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Two ways in which utility join RTO?

11:37:57 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace PJM rules?

11:38:06 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Guidehouse discussing fixed resource requirement?

11:38:19 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Describe?

11:39:05 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Vertically integrated utilities more likely choose fixed resource 

requirement?
11:39:45 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Buying capacity, PJM capacity market ensure resource adequacy?
11:40:21 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace PJM target reserve margin one event ten years?
11:40:34 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Companies plans for more than three events in ten years?
11:41:05 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Companies plan multiple reserve margins?
11:41:36 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Recall 3.57 figure?
11:41:56 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Not as reliability metric, more than three events in ten years?
11:42:11 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace One of ten loss of load more than three?
11:42:41 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace PJM target reserve margin one in ten greater reliability than more 
than three in ten?

11:43:42 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Planning 3.57 LOLE valuing economics for customers?
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11:44:12 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Compare one in ten to more than three in ten, less reliable?

11:44:35 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace PJM zero loss of load events in last ten years?

11:45:01 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Don't know?

11:45:08 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Had loss of load event during Elliott?

11:45:20 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Page 66, study notes, reading, (click on link for further comments), 

correct?
11:46:02 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace States, reading, (click on link for further comments), correct?
11:46:19 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Further, reading, (click on link for further comments), correct?
11:46:34 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Planning for one in ten metric and lower reserve margin?
11:46:49 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Consultants way overbuilt with excess capacity?
11:47:22 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Look at rebuttal, DSS-3, presentation PJM gave to joint committee?
11:47:46 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Slide 6, value PJM rates members?
11:48:20 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Annual terms?
11:48:27 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Values of benefits each year?
11:48:33 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Generation investment?
11:48:41 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Includes planning for lower reserve margin?
11:49:08 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Agree RTO delivers benefit planning for lower reserve margin?
11:49:20 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Energy production costs?
11:49:25 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace RTO membership includes, reading, (click on link for further 
comments), correct?

11:49:42 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Across broader footprint?

11:50:11 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Slide 11, 40 gigawatts by 2030?

11:50:26 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Less than 30 announced?

11:51:03 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Sum of black and pink less than 15 gigawatts?

11:51:17 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Slide 8, interconnection queue, 20 gigawatts of gas?

11:51:33 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 40 retirements with less than 15 confirmed?

11:51:41 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 24 gigawatts gas less than 40 gigawatts?

11:52:38 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 34 gigawatts battery storage?
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11:52:51 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Dispatched much more quickly?

11:53:00 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 115 gigawatts solar?

11:53:11 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 40 gigawatts nameplate wind?

11:53:22 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Not every get built but much more capacity PJM?

11:54:10 AM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Undertaking reforms make interconnection process move more 

quickly?
11:54:22 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Watched Hawks testimony?
11:54:31 AM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Importance to PJM?
11:55:30 AM Chairman Chandler

     Note: Sacre, Candace Recess until 12:45.
11:55:41 AM Session Paused
12:51:32 PM Session Resumed
12:51:42 PM Chairman Chandler

     Note: Sacre, Candace Back on the record.
12:51:48 PM Chairman Chandler

     Note: Sacre, Candace Ms. Huddleston?
12:51:50 PM Atty Huddleston Sierra Club

     Note: Sacre, Candace Admitting into evidence Hawks testimony.  (Click on link for further 
comments.)

12:52:44 PM Chairman Chandler
     Note: Sacre, Candace Objection?

12:52:54 PM Chairman Chandler
     Note: Sacre, Candace Marked and entered as SC-11.

12:52:55 PM SIERRA CLUB HEARING EXHIBIT 11
     Note: Sacre, Candace ATTY HUDDLESTON SIERRA CLUB - WITNESS SINCLAIR
     Note: Sacre, Candace TESTIMONY OF ASIM HAQUE BEFORE INTERIM JOINT COMMITTEE 

ON NATURAL RESOURCES AND ENERGY AUGUST 3 2023
12:53:29 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Cross Examination (cont'd).  EPA regulations impact on LG&E/KU 
plants?

12:53:57 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace CSAPR requirements?

12:54:04 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Greenhouse gas rules?

12:54:11 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Lowest penetration renewable energy in the US?

12:54:30 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Pool resources with other companies take advantage of already built 

renewable storage?
12:54:53 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Have storage plugged into broader pool of resources?
12:55:58 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Renewable energy sitting in stack low price often?
12:56:50 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace PJM have more renewables already built than other RTOs?
12:57:14 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Rebuttal, Exhibit DSS-2, page 8, portfolio ST-JI?
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12:57:41 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Characterize put forward by Sierra Club?

12:57:54 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Started with proposed portfolio?

12:58:00 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Subtracted Mill Creek and Brown?

12:58:07 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Additional change to CPCN portfolio reduced availability 25 percent 

to 10 percent, correct?
12:59:01 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace PJM generation more efficient serving needs simple cycle not 
needed as much?

1:00:05 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Neither Sierra Club witnesses rejected that claim?

1:00:32 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Not make any other adjustments?

1:00:41 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Page 3 of attachment, discusses KCA Medine portfolio?

1:01:00 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace What you termed it?

1:01:03 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Relaxed combustion turbine operating limits from 25 percent to 

complying air permit limits?
1:01:26 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Understand was 25 percent?
1:02:15 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Table 11, page 9, shows energy not served in 2028, CTs restricted 
to ten percent?

1:02:44 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Unserved energy 5.2 percent energy requirements that year?

1:03:08 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Month highest amount unserved energy April?

1:03:13 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Amount unserved energy April?

1:03:24 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Shoulder month?

1:03:31 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace What is shoulder month?

1:03:44 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Cheap to purchase in shoulder months?

1:04:19 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Under model, left with 1700 MW unserved energy, purchase on 

market?
1:05:03 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Purchasing energy straight forward?
1:05:40 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Also get energy operating existing CTs at higher capacity factor?
1:06:19 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Not in RTO make up energy by operating existing CTs at higher 
capacity factor?

1:07:18 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace If not have them choose between purchases and running CTs 

depending which is cheaper?
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1:07:46 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Table 8, page 6, CPCN portfolio, CTs generate 8.5 million MWh?

1:08:18 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Same as saying 8500 gigawatt hours?

1:08:25 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace And half is 4250?

1:08:32 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 2028 one NGCC produces 4250 gigawatt hours?

1:08:52 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 1700 GWh under modeling?

1:08:58 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Premised on all coal retirements requested?

1:09:06 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Cover shortfall with NGCC energy, if only had one 4250 GWh cover 

170 gigawatt hour shortfall?
1:10:46 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace 8500 GWh from two NGCCs is five times shortfall?
1:11:15 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Table 2, Rebuttal, page 2, exhibit pg 1, models portfolios KIUC?
1:12:05 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Operates Ghent 2 nonozone 2025 - 2028?
1:12:24 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Page 12, lines 4-7, Rebuttal, state, reading, (click on link for further 
comments), correct?

1:13:07 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Retiring Ghent 2 save customers money?

1:13:23 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Present on Friday?

1:13:33 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Litany of issues with operating Ghent 2?

1:13:42 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Imber stating regional haze program could require lower NOx 

emissions limits?
1:13:56 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Table 2 nonozone model any costs associated NOx emissions?
1:14:25 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Not factor in lower NOx emissions?
1:14:46 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Recall Imber discussing ERG requirements?
1:14:59 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Any costs associated in modeling?
1:15:19 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Recall 111(d) rule?
1:15:28 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Need accept 20 percent capacity factor limit operate Ghent beyond 
Dec 31 2024?

1:16:20 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Not model any aspect of rule?

1:16:44 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Done new source review analysis turbine overhaul?

1:17:18 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Need install SCR regardless of season?

1:17:51 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Not included in modeling for Ghent 2 open?
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1:18:04 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Any other environmental costs Ghent 2 not modeled?

1:18:52 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Costs points saving customers money retiring Ghent 2?

1:20:00 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Table 9, portfolios, DSS-2, titled Forecasted Incremental Capital 

Investment to Extend Life of Proposed Coal Retirements to 2030?
1:20:38 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Any costs included in this table?
1:21:11 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace CTS, continue operate Ghent 2 beyond 2040, install CCS by 2030?
1:21:37 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Include cost in scenario on DSS-2?
1:22:00 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Possible installing CTS by 2030 by Ghent 2 not feasible?
1:22:49 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Determined no nearby storage?
1:23:33 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Uncertain whether CTS pipeline available by 2030?
1:24:28 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Seek CPCN add SCR Ghent 2?
1:24:38 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Need to meet compliance requirements?
1:24:52 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Not include cost of compliance?
1:25:26 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Compliance become more stringent on coal plants?
1:25:40 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Hope is not a strategy?
1:25:51 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Price not go down?
1:26:08 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Retiring four coal units benefit air quality?
1:26:12 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Retiring MC 1 and 2 contribute to ozone attainment?
1:26:19 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Better air quality has public health benefits?
1:26:25 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Also economic benefits?
1:26:40 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Better air quality decreases asthma?
1:26:57 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Not attempt quantify public health benefits?
1:27:36 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Not quantify public health benefits?
1:27:55 PM Atty Huddleston Sierra Club - witness Sinclair

     Note: Sacre, Candace Told me not attempt public health, not attempt quantify economic 
benefits?

1:28:30 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Health benefits retiring health benefits?

1:28:42 PM Atty Riggs KU/LG&E
     Note: Sacre, Candace Objection, asked and answered.  (Click on link for further 

comments.)
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1:28:45 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Received CPCN SCR Ghent 2 but cancelled?

1:28:52 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Companies obligation consider prudence CPCN even after issued?

1:29:24 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Page 80, graph daily megawatt hours lost out of total how many?

1:30:11 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace What mean megawatts lost?

1:30:26 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Maintenance outage include planned outages?

1:31:44 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Post-hearing data request maintenance outages and forced outages?

1:31:45 PM POST-HEARING DATA REQUEST
     Note: Sacre, Candace ATTY HUDDLESTON SIERRA CLUB - WITNESS SINCLAIR
     Note: Sacre, Candace MAINTENANCE OUTAGES AND FORCED OUTAGES BROKEN DOWN

1:32:55 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Elliott events, Trimble Co 1 off-line reasons unrelated cold?

1:33:28 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Brown 3 65 MW derate unrelated to cold?

1:33:34 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Trimble Co 2 269 MW derate due to cold?

1:33:41 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Mill Creek 4 derate due to cold weather?

1:34:20 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 822 MW?

1:34:30 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 4600 MW total generation?

1:34:40 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace 17 to 18 percent off-line?

1:34:46 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Whether typical for winter day or greater than normal?

1:36:09 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace On Dec 23 when selling power and when stop selling power?

1:37:03 PM Atty Huddleston Sierra Club - witness Sinclair
     Note: Sacre, Candace Statement Bellar and Schram 9 AM Dec 23 curtailable service rider, 

still selling power?
1:38:08 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Examination.  Still have up page 80 that has chart?
1:38:26 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Eight-year period from '14 to '22?
1:38:33 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Happenstance or reflective of eight-year overhaul cycle?
1:39:07 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Annual data points blue line relationship to eight-year cycle?
1:41:58 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Think blue line reflection of forced or maintenance outages?
1:43:39 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Think also reflection last five years had more breathing room not 
calling on units as often, flexibility, reduction in derates?

1:45:17 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Unit run most newest?

1:46:13 PM Chairman Chandler
     Note: Sacre, Candace Mr. Cmar?
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1:46:19 PM Atty Cmar Joint Intervenors - witness Sinclair
     Note: Sacre, Candace Cross Examination.  Exhibit DSS-2, battery dispatch potential, five 

cycles per week?
1:47:11 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Basis for making assumption?
1:47:39 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Expectation for average operating performance battery operating 
system?

1:48:57 PM Atty Cmar Joint Intervenors - witness Sinclair
     Note: Sacre, Candace Not have opinion as to performance of battery system?

1:49:47 PM Atty Cmar Joint Intervenors - witness Sinclair
     Note: Sacre, Candace Five cycles per week, four hours per day?

1:50:04 PM Atty Cmar Joint Intervenors - witness Sinclair
     Note: Sacre, Candace 12 percent capacity factor?

1:50:19 PM Atty Cmar Joint Intervenors - witness Sinclair
     Note: Sacre, Candace Agree four hours per day, five days a week, for 52 weeks, 80 

percent?
1:50:35 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Companies combustion turbines?
1:50:49 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Which be?
1:51:28 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Focusing on Trimble, how often starts each year?
1:52:21 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace EPA clean air markets?
1:52:38 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Based off emissions monitoring reports to EPA?
1:53:09 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Wilson testimony, validation of modeling, ProSim and PLEXOS?
1:53:39 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Need to calibrate models to real world?
1:53:54 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace ProSim DSS-2 reflects modeling?
1:54:18 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace What steps take validate that modeling?
1:55:54 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace This case, process with ProSim, as change go in and validate?
1:57:37 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Version ProSim include transmission restraints?
1:58:09 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace Agree ProSim as costing model dispatch generators?
1:58:35 PM Atty Cmar Joint Intervenors - witness Sinclair

     Note: Sacre, Candace DSS-2, page 3, Table 6, reflecting company gross-in runs evaluating 
companies plan and capture KCA recommended actions?

1:59:35 PM Atty Cmar Joint Intervenors - witness Sinclair
     Note: Sacre, Candace KCA-00 one of companies plans?

1:59:55 PM Atty Cmar Joint Intervenors - witness Sinclair
     Note: Sacre, Candace Analysis in this exhibit ProSim results for 2028?

2:00:10 PM Atty Cmar Joint Intervenors
     Note: Sacre, Candace Procedural discussion.  (Click on link for further comments.)

2:00:35 PM Private Mode Activated
2:00:35 PM Private Recording Activated
2:03:23 PM Chairman Chandler

     Note: Sacre, Candace Recess until 2:15.
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2:03:49 PM Session Paused
2:33:56 PM Session Resumed
2:34:07 PM Normal Mode Activated
2:34:07 PM Public Recording Activated
2:34:20 PM Chairman Chandler

     Note: Sacre, Candace Back on public record.
2:34:28 PM Chairman Chandler

     Note: Sacre, Candace Mr. Cmar, additional questions?  (Click on link for further 
comments.)

2:34:52 PM Chairman Chandler
     Note: Sacre, Candace Ms. Grundmann?

2:35:01 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace Cross Examination.  Methods for transportation of gas, recall?

2:35:21 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace Two mechanisms by which to transport coal?

2:35:47 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace Primary methods barge and rail?

2:35:52 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace All existing coal plants transport by both barge and rail?

2:36:00 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace Identify plants facilitate both rail and barge transport?

2:36:38 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace Other locations subject one primary form of transport?

2:36:56 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace Something company only undertake emergency situation?

2:37:05 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace Due to cost involved?

2:37:21 PM Atty Grundmann Walmart - witness Sinclair
     Note: Sacre, Candace Believe transporting via truck long-term solution?

2:37:37 PM Chairman Chandler
     Note: Sacre, Candace Mr. Kurtz?

2:37:55 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Cross Examination.  DSS-2, page 1 of 10, incremental cost Ghent 2 

open through 2035?
2:38:19 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace How many years, seven or eight?
2:38:38 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Seven years?
2:38:40 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Shows if Commission approve portfolio, ran Ghent 2 through 2035, 
incremental cost $57 million one scenario?

2:39:40 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Seven-year period, $6.5 million average per year to keep Ghent 2 

open?
2:40:13 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Electric revenues $3.1 million?
2:40:42 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace 0.2 percent company revenues?
2:40:52 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace No one in business keep Ghent open, ratepayers get something?
2:41:35 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Determine close Ghent 2 before 2035?
2:42:00 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Option to spend $126 million put SCR on Ghent 2?
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2:42:46 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace If Commission approve application but keep Ghent open, filing 

status of unit?
2:43:10 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace What ratepayers get, reliable?
2:45:01 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Construction delays, could have legal challenges?
2:45:23 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Ghent 2 insurance policy against that?
2:45:37 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Ghent produced 2.2 million MWh?
2:46:17 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Sounds about right?
2:46:54 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace $6.5 million payment keep Ghent open 2035, revenue off-system 
sales?

2:47:33 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Possibility additional off-system sales reduce annual cost?

2:47:56 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace No permit issue for Ghent 2?

2:48:30 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace File rebuttal to Levitt analysis same consumers money every year?

2:48:58 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Only looked at benefit, not any costs?

2:49:24 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Considerable costs May 2023 RTO membership analysis, have 

document?
2:49:47 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Page 16, administrative fees $19.2 million to $19.4 million per year?
2:50:20 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Not inconsiderable?
2:50:39 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace RTEP, $17.8 million a year?
2:51:01 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Know what encompasses?
2:51:23 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Consumers in Kentucky pay due to RTEP calculation?
2:52:17 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Know if 3500-7000 offshore wind NJ building underwater cables, 
those costs passed through to ratepayers?

2:52:52 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Same answer hookup wind to PJM, Kentucky ratepayers pay for 

some of them?
2:53:16 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Not pay any but would be cost join PJM?
2:54:02 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Joining PJM lower reserve margin?
2:54:42 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Levitt testimony big savings buy capacity from PJM and not build 
and be cheaper?

2:55:38 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Assuming FRR election?
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2:56:11 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Levitt take into account FRR entity not meet obligations through FRR 

purchases, have contract?
2:56:45 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace If study assumed FRR reached obligation, not able be done?
2:57:20 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Table 4, page 31, able buy 407 MW capacity in 2050 for $11 million 
per year, sound right?

2:58:16 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace $2.19 kW month for power plant, pretty inexpensive?

2:58:47 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Obvious PJM capacity for free be fantastic but not seem realistic?

2:59:19 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Brown 3 v Ghent 2, Ghent 2 be one to keep, better unit than Brown 

3 in terms of cost?
3:00:08 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Ghent 2 495 MW Brown 3 416 MW Brown lower heat rate?
3:00:46 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Limited fuel transportation rail only to Brown all Indiana coal and no 
Kentucky coal?

3:01:13 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Asking for CPCNs for both gas plants, window of opportunity 

construction costs likely increase, agree?
3:02:03 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Limitation on firm pipeline transmission capacity, early get it than if 
wait?

3:03:15 PM Atty Kurtz KIUC - witness Sinclair
     Note: Sacre, Candace Also two CPCNs and two air permits, have two options in case of 

litigation in case of one?
3:03:52 PM Atty Kurtz KIUC - witness Sinclair

     Note: Sacre, Candace Sierra Club want to stop all gas plants and retire all coal plants?
3:04:19 PM Chairman Chandler

     Note: Sacre, Candace Mr. Howard participating remote, no questions.
3:04:27 PM Chairman Chandler

     Note: Sacre, Candace Ms. Vinsel, Mr. Bellamy?
3:04:48 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Cross Examination.  Mill Creek 1 set retirement date?
3:05:07 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Statements Brown stay open until assets in place?
3:07:22 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Mill Creek testing Feb 2026?
3:07:50 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Mill Creek 2 offline when bring Mill Creek 5 online, same thing with 
Brown 3 when bring Brown 12 online in Feb 2028?

3:08:56 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace If retirement of Ghent 2 approved, issue with Brown 12 or Mill Creek 

5, still move forward retiring Ghent 2?
3:10:13 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace DSS-2, Table 7, unserved energy beginning 2027, this says 2028, 
difference in amount in 2027 v 2028?

3:12:19 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Testimony from Bellar backstop begins 2030 prevent operating units 

without allowance, be valid just in 2028-2029, beginning in 2030 
backstop, not be able serve energy?
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3:13:52 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Unserved energy represent size of problem, in 2030 backstop not 

opportunity get allowances?
3:14:38 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace In charge of project engineering group?
3:15:16 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Who report to now?
3:15:40 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace In direct talked about other generation options, nuclear and pumped 
hydro, involved in that decision options to offer through RFP?

3:18:34 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Come up with options best to consider and give costs or RFPs cover 

options or process came up with that?
3:20:28 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Two on one machine, not submitted in response to RFP, could not 
locate at Mill Creek or Brown?

3:22:16 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Asked about present value revenue requirement over ten years, over 

what period generation planning?
3:22:47 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Why 30 years?
3:23:31 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Anything to do with life of units proposing?
3:23:56 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Page 57, line 16, rebuttal, discuss maintaining coal supply on site, 
costs included in cost for Mill Creek 2 Ghent 2 and Brown 3 when 
model done in PLEXOS or ProSim?

3:25:25 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Ballpark for those three units?

3:25:34 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Ask as post-hearing data request?

3:25:35 PM POST-HEARING DATA REQUEST
     Note: Sacre, Candace ASST GEN COUNSEL BELLAMY PSC - WITNESS SINCLAIR
     Note: Sacre, Candace COSTS TO MAINTAIN COAL SUPPLY ON SITE INCLUDED IN COST 

FOR MILL CREEK 2, GHENT 2, AND BROWN 3
3:26:27 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Beginning of year, look at what expect prices to be, amounts expect 
burned in that year?

3:27:55 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace If order more than needing, starts piling up, if do with gas what 

happens with extra gas?
3:30:46 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace If is imbalance in pipeline, gas storage in pipeline?
3:31:49 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Some level imbalance, get imbalance higher paying for privilege to 
store on pipeline?

3:32:22 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace At some point, paying for gas storage on pipeline?

3:33:10 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Page 62, Rebuttal, line 13, balancing referring to balance authority?

3:33:44 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Talking about PPAs and curtail load, explain difference, curtail PPAs 

and ability curtail own solar?
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3:36:50 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Examination.  Level of penetration before curtailability, based off 

own expectation or studies?
3:37:53 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace E-carbonization analysis, one of items thinking of?
3:38:47 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Study about what point get to before curtail, study before level of 
penetration of PV before voltage or transmission issues, different 
than what referring to in response?

3:41:07 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Cross Examination (cont'd).  Any difference in way counterparties to 

PPAs curtail load in way companies curtail load of own solar?
3:42:41 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Expect that be case for PPAs and utility-owned solar?
3:43:24 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Physically done in same way?
3:44:10 PM Chairman Chandler

     Note: Sacre, Candace Short recess until 4 o'clock.
3:44:34 PM Session Paused
4:07:36 PM Session Resumed
4:07:48 PM Chairman Chandler

     Note: Sacre, Candace Mr. Bellamy?
4:08:00 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Cross Examination (cont'd).  Difference between newer and older 
solar?

4:08:49 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Something with older solar not as common?

4:09:06 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Page 18, Rebuttal, line 7, said, reading, (click on link for further 

comments), discussion of PPAs energy only contracts, if have 
contract for generator and right to every bit of energy, have capacity 
for that unit?

4:12:03 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace If have all energy, have all capacity, look at Response, Staff First, 

Item 27, part a., reading, (click on link for further comments), 
requirement produce energy at times when sun is out?

4:14:59 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Statement if buyout provision solar PPAs never financed never built, 

explain that?
4:17:14 PM Asst Gen Counsel Bellamy PSC - witness Sinclair

     Note: Sacre, Candace Thinking buyout more than original cost of facility versus buy facility 
and pay outstanding debt, purchase option, something different?

4:17:58 PM Asst Gen Counsel Bellamy PSC - witness Sinclair
     Note: Sacre, Candace Mentioned EPA analysis referring to construction of natural gas 

combined cycle, balancing area?
4:19:03 PM Chairman Chandler

     Note: Sacre, Candace Vice Chair?
4:19:05 PM Chairman Chandler

     Note: Sacre, Candace Commissioner?
4:19:10 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Examination.  Big Rivers leave SERC Central?
4:19:45 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace LOLE PJM target reserve margin?
4:19:58 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace At or above target reserve margin?
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4:20:17 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Not clear at less?

4:20:25 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace In excess of one in ten loss of load expectation?

4:20:50 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace 2023-2024 delivery year for option?

4:21:04 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Surprise you find out '23-'24 delivery year 13.8 percent cleared at 

20.3 percent?
4:22:12 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace One even in every 149 years?
4:22:58 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Make sense why Astrape report be necessary, accreditation not as 
reliable as people focus on?

4:23:33 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Assuming PJM clearing at 40.3 percent, where does that fall?

4:24:14 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Duopoly concern rebuttal, economist?

4:24:36 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Heard term market concentration?

4:24:45 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Market concentration of suppliers?

4:25:03 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Other than what have in rebuttal, studies been done look at market 

concentration for suppliers?
4:25:50 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Greater concern concentration commodity suppliers or concentration 
of delivery options?

4:27:00 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Forced outages, risk and correlation of outages, assuming some 

issue to Astrape reports, just thrown forced outages out there to see 
if have correlated forced outage issue?

4:30:30 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Lot of maintenance are operating expenses?

4:30:51 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Companies incur maintenance expense incentive to defer it?

4:31:31 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Not make sense insofar as market participants not show up penalty 

structure?
4:31:53 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Not run determine correlation coefficient of forced outages?
4:32:35 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Have you run study?
4:32:44 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Other units, correlation between certain units if correlated as forced 
outages?

4:33:12 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Aware SB-4 study?

4:33:22 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Asked to look at whether reduced coal demand as result MC 1 and 2 

Ghent 2 and Brown 3 have feedback effect raise fuel price other 
units?

4:33:57 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Change in demand not taken into account fuel inputs for remaining 

units?
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4:34:46 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Expectation retirement represent serve increase or decrease 

duopoly?
4:35:38 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Ask about increased volatility gas relative to coal, programming put 
in post-Cane Run 7, anything to add anticipate put into affect reduce 
exposure to volatility and spot prices?

4:38:06 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Assume not lose pressure gas on Dec 23, running Cane Run 7 above 

seven capacity factor, buying on spot market, procure more gas off-
system sales, what is input cost - average or just marginal amount 
gas to make MWh and sell MWh?

4:40:03 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Incremental cost of gas have to procure?

4:40:33 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Coal different gas, looking for replacement cost, off-system sale cost 

of coal a year ago or cost of replacing ton of coal burn for off-
system sales?

4:42:02 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Way do that with coal expectation going forward change gas 

procurement natural gas cost buying additional?
4:42:41 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Load forecast going to be wrong, not exact?
4:43:08 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Try but not going to get there?
4:43:31 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Get point assumptions reasonable, going to be wrong on load 
forecast either purposely or just in back of mind prefer load forecast 
be high or low relative to observation?

4:44:38 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Looking at 30-year study period, err on our part better be high or 

low?
4:46:58 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Even on value loss load?
4:47:35 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Other consideration in that companies staying vigilant where are 
relative to plans?

4:48:41 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Remember testimony in IRP, asked about storage and you discussed 

pumped hydro and Rocky Mountain?
4:49:26 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Took twice as long to fill as to discharge?
4:49:34 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Physics problem?
4:49:50 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Know what charge to discharge period is proposed battery?
4:50:40 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Not think pumped hydro two to one nowadays?
4:50:56 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace 25 percent longer, lithium ion between one and 1.25?
4:51:17 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace Not much made billion-dollar battery, 500 MWh?
4:51:41 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace What hoping to gain from battery?
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4:55:10 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Think about batteries in context of EUE, or merely replaces CT?

4:56:21 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Duke had same pumped hydro issues?

4:56:34 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Note concerns around four solar PPAs, none of other have been 

built?
4:57:13 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace State concerns around getting to operation some of PPAs, have 
same concerns for battery as do with PPAs to bring on?

4:58:30 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Have same concern for to be owned as do for four PPA?

4:59:45 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Concerns with PPAs more on project financing?

5:00:28 PM Chairman Chandler - witness Sinclair
     Note: Sacre, Candace Buy once built differently financed if developer sign PPA, different 

financing?
5:01:16 PM Chairman Chandler - witness Sinclair

     Note: Sacre, Candace NERC compliance, your project at that point?
5:01:35 PM Chairman Chandler

     Note: Sacre, Candace Recess until 5:45.
5:02:18 PM Session Paused
5:55:09 PM Session Resumed
5:55:22 PM Session Paused
5:55:34 PM Session Resumed
5:55:49 PM Session Paused
5:56:04 PM Session Resumed
5:56:24 PM Chairman Chandler

     Note: Sacre, Candace Back on the record.
5:56:25 PM Chairman Chandler

     Note: Sacre, Candace Procedural discussion.  (Click on link for further comments.)
5:57:02 PM Chairman Chandler

     Note: Sacre, Candace Redirect?
5:57:12 PM Chairman Chandler

     Note: Sacre, Candace Notice of Filing.  (Click on link for further comments.)
5:58:08 PM Chairman Chandler

     Note: Sacre, Candace Next witness?
5:58:11 PM Atty Wimberly KU/LG&E

     Note: Sacre, Candace John Bevington.
5:58:18 PM Chairman Chandler

     Note: Sacre, Candace Witness is sworn.
5:58:26 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Examination.  Name and address?
5:58:37 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Direct Examination.  Employer and title?
5:58:51 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Cause to be prepared and filed direct?
5:59:05 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Corrections or updates?
5:59:13 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Adopt as testimony today?
5:59:21 PM Chairman Chandler

     Note: Sacre, Candace Mr. Cook?
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5:59:22 PM Chairman Chandler
     Note: Sacre, Candace Mr. Malone?

5:59:31 PM Atty Malone KCA - witness Bevington
     Note: Sacre, Candace Cross Examination.  What do from Aug 2009 to Oct of 2018?

5:59:44 PM Atty Malone KCA - witness Bevington
     Note: Sacre, Candace When ended that role, what did you do?

6:00:01 PM Atty Malone KCA - witness Bevington
     Note: Sacre, Candace Load forecast, agree Sinclair and Wilson, stagnant load growth until 

2050?
6:00:32 PM Atty Malone KCA - witness Bevington

     Note: Sacre, Candace Web site, what do if Blue Oval II?
6:01:49 PM Atty Malone KCA - witness Bevington

     Note: Sacre, Candace Talking to prospects, what are you going to sell them, if not have 
capacity, what sell prospects?

6:03:07 PM Atty Malone KCA - witness Bevington
     Note: Sacre, Candace When at Econ Dev, how often seeing large prospects come into 

state?
6:03:26 PM Atty Malone KCA - witness Bevington

     Note: Sacre, Candace Not want additional development in territory?
6:04:01 PM Chairman Chandler

     Note: Sacre, Candace Short break.
6:05:18 PM Session Paused
6:05:42 PM Session Resumed
6:06:01 PM Chairman Chandler

     Note: Sacre, Candace Mr. Osterloh?
6:06:06 PM Chairman Chandler

     Note: Sacre, Candace Ms. Huddleston?
6:06:08 PM Chairman Chandler

     Note: Sacre, Candace Mr. Fitzgerald?
6:06:12 PM Atty Fitzgerald Joint Intervenors

     Note: Sacre, Candace Joint Intervenors 1, Joint Intervenors 2, Joint Intervenors 3, Joint 
Intervenors 4, Joint Intervenors 5.

6:09:09 PM Chairman Chandler
     Note: Sacre, Candace Admitted Joint Intervenors 1 through 5.

6:09:28 PM JOINT INTERVENORS HEARING EXHIBIT 1
     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
     Note: Sacre, Candace 2021-00393 LG&E/KU RESPONSE TO JOINT INTERVENORS POST-

HEARING REQUEST NO. 2
6:09:29 PM JOINT INTERVENORS HEARING EXHIBIT 2

     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
     Note: Sacre, Candace 2021-00393 LG&E/KU RESPONSE TO JOINT INTERVENORS POST-

HEARING REQUEST NO. 6
6:09:30 PM JOINT INTERVENORS HEARING EXHIBIT 3

     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
     Note: Sacre, Candace 2021-00393 LG&E/KU JOINT RESPONSE TO PSC REQUEST NO. 4

6:09:31 PM JOINT INTERVENORS HEARING EXHIBIT 4
     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
     Note: Sacre, Candace 2021-00393 LG&E/KU RESPONSE TO JOINT INTERVENORS 

REQUEST NO. 37(e)
6:09:33 PM JOINT INTERVENORS HEARING EXHIBIT 5

     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
     Note: Sacre, Candace 2021-00393 LG&E/KU RESPONSE TO JOINT INTERVENORS 

SUPPLEMENTAL REQUEST 73
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6:09:41 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Cross Examination.  You and Isaacson both address DSM and 

Energy Efficiency plan?
6:10:20 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Provided direct testimony but not rebuttal?
6:10:24 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Direct testimony describing history of DSM/EE, process for 
development 2024-2030 plan, and Isaacson addressing analysis 
behind that plan?

6:10:51 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace When asking about CADMUS study, ask Isaacson those questions?

6:11:02 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace That support 2024-2030 plan?

6:11:44 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Fair to describe DMS/EE programs change behavior patterns of 

customers?
6:12:24 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Decisions regarding energy usage and time of usage?
6:12:36 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Purpose reduce or defer capital investment generating?
6:12:55 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Expect to see changes tomorrow?
6:13:07 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Take a while for a DSM program to reach level of saturation?
6:13:26 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Predict when think reach that point?
6:14:35 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Look at other PPL programs within system?
6:14:54 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Would have looked at Rhode Island?
6:15:06 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Pennsylvania?
6:15:10 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Virginia?
6:15:18 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Direct, page 10, use California manual tests?
6:15:52 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Use all four?
6:15:58 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Run societal cost test?
6:16:08 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Include expanded externalities in update of California standard 
practice model cost test?

6:16:36 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Assigned no value to greenhouse gas emissions?

6:16:51 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Consider benefit of adopting one or more measures reducing 

mortality?
6:17:09 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Societal cost?
6:17:19 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Assigned value to control of pollutants NOx, particulate matter, 
greenhouse gases?
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6:17:40 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Decision not use based on belief can't do that or not have legitimate 

place in analysis?
6:18:45 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Proposed DSM/EE programs in past not passed cost benefits test 
companies believe reasonable?

6:19:05 PM Atty Fitzgerald Joint Intervenors
     Note: Sacre, Candace Three letters sent to Bevington in capacity with DSM Advisory 

Group.
6:21:27 PM Chairman Chandler

     Note: Sacre, Candace Sept 15 letter, Nov 10 letter, and Dec 13 letter, identify?
6:21:38 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Cross Examination (cont'd).  Recognize these three letters?
6:22:03 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Testified in direct on page 6, reading, (click on link for further 
comments), relate to DSM Advisory Group?

6:22:40 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Sept 15 2022, signatories, if those members DSM Advisory Group?

6:23:05 PM Atty Fitzgerald Joint Intervenors
     Note: Sacre, Candace From public members of DSM Advisory Group regarding process, if 

no objection, move admission.
6:23:33 PM Chairman Chandler

     Note: Sacre, Candace Joint Intervenors 6 - 8, objection?
6:23:43 PM Asst Atty General Cook

     Note: Sacre, Candace Attorney General member, no signature.  (Click on link for further 
comments.)

6:24:04 PM Atty Wimberly KU/LG&E
     Note: Sacre, Candace Clarification many members.  (Click on link for further comments.)

6:24:16 PM Chairman Chandler
     Note: Sacre, Candace Joint Intervenors Hearing Exhibits 6, 7, and 8.

6:24:17 PM JOINT INTERVENORS HEARING EXHIBIT 6
     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
     Note: Sacre, Candace SEPTEMBER 15 2022 LETTER 

6:24:18 PM JOINT INTERVENORS HEARING EXHIBIT 7
     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
     Note: Sacre, Candace NOVEMBER 10 2022 LETTER TO LG&E/KU DSM TEAM MEMBERS 

REQUESTING DELAY OF DSM FILING
6:24:19 PM JOINT INTERVENORS HEARING EXHIBIT 8

     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
     Note: Sacre, Candace DECEMBER 13 2022 LETTER TO JOHN BEVINGTON 

6:24:20 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace What percentage of investment represent relative supply side 

investment proposed here?
6:25:20 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace What percentage of reduction achieved through implementation of 
DSM/EE measures?

6:25:48 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Isn't reduction total energy sales goal of EE measures?

6:26:28 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace How measure whether aggressive in terms of savings or increasing 

efficiency?
6:27:17 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Identify target savings seeking to achieve?
6:28:06 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Perform any study or analysis usefulness within customer class?
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6:29:47 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Also expanding program?

6:29:54 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Collected data how many fixed or low income rent opposed own 

homes?
6:30:02 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace How many rent to own appliances?
6:30:11 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Know how many that rent own HVAC systems?
6:30:18 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace How many drive opposed to public transportation?
6:30:23 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace How many own new cars or used cars?
6:30:25 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Any analysis on degree programs offered align with needs of 
customers use of energy most inefficient?

6:30:55 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Aware of within low income population energy cost as percentage of 

income much higher?
6:31:34 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Not collected data on that?
6:31:42 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace On percentage disposable income low income spend on energy?
6:32:09 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Not looked at national numbers?
6:32:46 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Application indicated affordability goal of companies, robust plan?
6:34:09 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Twelve offerings?
6:34:22 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Only value to low income WeCare program?
6:34:44 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace WeCare Program 200-300 percent poverty, propose tract customers 
served by that, not diluting services to those most in need?

6:36:00 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Part of job description, review comment letters in record spoke to 

DSM issues?
6:36:25 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Association of Community Industries?
6:36:42 PM Atty Fitzgerald Joint Intervenors - witness Bevington

     Note: Sacre, Candace Reading, (click on link for further comments), what think of that 
recommendation that tracting be of benefit?

6:38:21 PM Atty Fitzgerald Joint Intervenors - witness Bevington
     Note: Sacre, Candace Same letter?

6:39:31 PM Atty Fitzgerald Joint Intervenors
     Note: Sacre, Candace Move admission.

6:39:38 PM Chairman Chandler
     Note: Sacre, Candace Joint Intervenors 9?

6:39:44 PM Chairman Chandler
     Note: Sacre, Candace Objection?

6:40:48 PM Chairman Chandler
     Note: Sacre, Candace So entered.

6:40:54 PM JOINT INTERVENORS HEARING EXHIBIT 9
     Note: Sacre, Candace ATTY FITZGERALD JOINT INTERVENORS - WITNESS BEVINGTON
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     Note: Sacre, Candace AUGUST 17 2023 LETTER TO KENTUCKY PUBLIC SERVICE 
COMMISSION FROM ASSOCIATION OF COMMUNITY MINISTRIES

6:41:06 PM Chairman Chandler
     Note: Sacre, Candace Ms. Grundmann?

6:41:12 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Cross Examination.  Fourteen years econ dev?

6:41:29 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Five years with companies?

6:41:36 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Seen lots of opportunities?

6:41:48 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Seen trends companies are seeking?

6:42:22 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Next X or Y or Z from you?

6:42:48 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Energy mix?

6:43:06 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Exhibit JB-2, page 1 of 4, Nov 10 2022 Advisory Board meeting, last 

meeting before filing?
6:44:25 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace Agree documents similar to one Dec 10 prior meetings?
6:44:41 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace Exemplar, 20 stakeholders?
6:44:49 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace Example active?
6:45:05 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace Represent commercial and industrial interests?
6:45:39 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace Which identify predominantly representing commercial and industrial 
interests?

6:46:37 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Take steps to gain better participation or issues moving forward, 

willing commit to?
6:47:30 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace Expect decision from this Commission latter part of this year?
6:47:35 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace When envision DSM/EE programs fully up and running?
6:47:48 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace What point expect to say are operating, full speed, got education 
out opposed to ramp up?

6:48:23 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Twelve to 18 months?

6:48:47 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Proposing DSM in effect 2030?

6:48:58 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Late 2028, early 2029 next tranche?

6:49:41 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Agree lot of flux?

6:49:50 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Two ways address energy needs, build more serve them or reduce 

energy they use?
6:50:19 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace Familiar those ways?
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6:50:25 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Programs leading into filing not pass cost effective test?

6:50:40 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Continuing assess program before building new generation?

6:50:57 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace How identify new programs?

6:51:28 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Program proposed identified by customer outside advisory group?

6:51:54 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Who have oversight account managers?

6:51:57 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Aware proposal flowed through key account managers then put 

forward into DSM Advisory Group?
6:52:33 PM Atty Grundmann Walmart - witness Bevington

     Note: Sacre, Candace Not have particular way to connect potential recommendations from 
customer to key account rep?

6:53:30 PM Atty Grundmann Walmart - witness Bevington
     Note: Sacre, Candace Benefit getting business accounts in room thoughts come out better 

process?
6:53:47 PM Chairman Chandler

     Note: Sacre, Candace Mr. Kurtz?
6:53:53 PM Chairman Chandler

     Note: Sacre, Candace Ms. Vinsel?
6:54:04 PM Gen Counsel Vinsel PSC - witness Bevington

     Note: Sacre, Candace Cross Examination.  Post-hearing data request, Supplemental 
Response, Staff Second, Question 38, underlying work papers that 
calculated costs?

6:54:05 PM POST-HEARING DATA REQUEST
     Note: Sacre, Candace GEN COUNSEL VINSEL PSC - WITNESS BEVINGTON
     Note: Sacre, Candace UNDERLYING WORKPAPERS THAT SHOW CALCULATION OF COSTS

6:55:51 PM Gen Counsel Vinsel PSC - witness Bevington
     Note: Sacre, Candace Dec 13 letter Joint Intervenors filed as Exhibit 8, reference to 

Advisory Group lack of participation, reference to MDA, material 
provided in response to letter, be filed?

6:55:52 PM POST-HEARING DATA REQUEST
     Note: Sacre, Candace GEN COUNSEL VINSEL PSC - WITNESS BEVINGTON
     Note: Sacre, Candace MATERIAL PROVIDED IN RESPONSE TO DECEMBER 13 2022 

LETTER
6:56:49 PM Chairman Chandler

     Note: Sacre, Candace Vice Chair?
6:56:50 PM Chairman Chandler

     Note: Sacre, Candace Commissioner?
6:57:00 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Examination.  Page 6, Direct, asked question, line 1?
6:58:00 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Late 2020, companies increased pace of plan due to anticipated 
capacity needs, see that?

6:58:30 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Filed rate case in 2020?

6:58:42 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Where in companies discussions late 2021 cost of capacity in excess 

of zero dollars?
6:59:50 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Folks participate in rate case aware of that?
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7:00:01 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Employees of LG&E/KU participated in rate case?

7:00:15 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Organic conversations, know whether people participated as 

witnesses participated in conversations aware avoided capacity cost 
less than zero?

7:00:59 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Surprised as of Aug 2021 avoided capacity cost should be zero 

dollars?
7:02:02 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Perspective of companies not need additional capacity until 2028 not 
need it until 2034 consistent with conversations?

7:02:53 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Last 2022, organic conversation, started talking, first quarter of 

2021?
7:03:15 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Specific with DSM?
7:03:26 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Surveyed Advisory Group in 2021?
7:03:36 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Whether result of survey included in this case?
7:03:37 PM POST-HEARING DATA REQUEST

     Note: Sacre, Candace CHAIRMAN CHANDLER - WITNESS BEVINGTON
     Note: Sacre, Candace RESULT OF 2020 SURVEY OF DSM ADVISORY GROUP

7:03:50 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Met twice, minutes 2021 included in case?

7:03:51 PM POST-HEARING DATA REQUEST
     Note: Sacre, Candace CHAIRMAN CHANDLER - WITNESS BEVINGTON
     Note: Sacre, Candace MINUTES OF 2021 MEETINGS OF DSM ADVISORY GROUP

7:04:45 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Specific members of advisory group providing company feedback, 

what purpose of 2021 meetings not have communications on, why 
reaching to DSM/EE Advisory Group in this regard?

7:06:17 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace What memory of feedback like in 2021, interest from members of 

group consensus look at plans?
7:06:35 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Was response go back and create a plan or done separate?
7:07:06 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Aware of Chapter 278.285, Demand Side Management statute?
7:07:34 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Factors to be considered, reading, (click on link for further 
comments), know whether members of advisory group support this 
plan?

7:08:54 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace To what extent members of advisory group involved in program 

design?
7:09:47 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Met twice in 2021?
7:09:57 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Good Neighbor Plan take out, reading, (click on link for further 
comments)?

7:10:22 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Met five times in 2022?
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7:10:29 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Not again until Aug 31 2022?

7:10:45 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Fast and furious those three months?

7:10:55 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Have plan when showed up on Aug 31 2022?

7:12:11 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Leaving any money on table?

7:12:33 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Not a single additional dollar back?

7:13:02 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace If could counsel make sure has page 128 through 170, slide starts 

off DSM Evaluation Process, page 9, Scoring Process?
7:13:51 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Who developed Scoring Rubric?
7:14:04 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace What is Objective Priority?
7:15:05 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace When objective is uses criteria/priority, goal not that antonym 
subjective?

7:15:39 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Next page subjective?

7:15:44 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Ranked those?

7:15:55 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Evidence offers demand reduction during winter peak periods?

7:16:21 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace What time frame provided Aug Jul 2022 before that?

7:17:03 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Sounds like seeking solve a winter problem?

7:17:19 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Direction from who?

7:17:25 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Wilson or Sinclair group?

7:17:32 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Evidence of, had not been implemented any place else evidence of 

cost effectiveness?
7:18:04 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Perspective of company or individual participating?
7:18:29 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace How many participated in scoring?
7:18:43 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace All understood?
7:18:52 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Started without, what does that mean?
7:19:29 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Scored these, recycling, page 12, actual results or indicative results?
7:19:55 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Outcomes, appliance recycling?
7:20:06 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Pay them take old one away?
7:20:16 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace Not keep and use old appliance?
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7:20:29 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Manage EV charging for school buses?

7:20:47 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Aware companies implementation EV fleets?

7:21:12 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Have discussions with people involved?

7:21:56 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Not know school interested or city bus links?

7:22:14 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Effectively missed the bus next seven years?

7:22:57 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Seem like low-hanging fruit, made that decision?

7:23:21 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Business?

7:23:26 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Battery, heard responses?

7:23:48 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Net benefit more difficult programs?

7:24:13 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Initial barrier when looking at as opposed to best payoff at end?

7:25:07 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Of four high priority items evidence worked somewhere else?

7:25:45 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Any low scored programs moved on to cost-effectiveness plans?

7:27:04 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Red, none of them?

7:27:15 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Any programs not tell group that did not move on?

7:27:29 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Not tell you any of nonbolded programs?

7:27:48 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Heard of EPRG?

7:28:01 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Fleet vehicles?

7:28:08 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace EV2Scale 2030, looking at trying to let you all know people trying to 

convert fleets from internal combustion to electric vehicles, not 
mean not about to be?

7:29:13 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Had discussions with customer fleet decarbonization?

7:29:43 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Newtown Pike?

7:29:51 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Being behind the curve?

7:30:35 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Switch to electric, load increase 10-15 MW, another say 10s,15s, 

three fleets across state, what put into place get ahead of curve?
7:32:24 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace What have in place now mitigating system impact those type of 
demands?

7:32:41 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Not looking at managed charging, rate design not harm resource 

adequacy?

Created by JAVS on 11/16/2023 - Page 32 of 42 -



7:33:23 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Useful time of day primary customer?

7:33:37 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Remember Nat'l Govs Assn customer expectations how want to be 

served, how meet customers?
7:34:34 PM Chairman Chandler - witness Bevington

     Note: Sacre, Candace We met there, Office of Energy Policy, lot of green tariffs filed at 
Commission, in addition special contracts always in Kentucky?

7:35:21 PM Chairman Chandler - witness Bevington
     Note: Sacre, Candace Expectation customers effectively seek unique offerings, their initiate 

come to you, or potential customers want offerings on file in a tariff, 
know going forward, special contracts hindrance?

7:37:07 PM Chairman Chandler
     Note: Sacre, Candace Short recess until 7:50.

7:37:29 PM Session Paused
7:51:32 PM Session Resumed
7:51:51 PM Chairman Chandler

     Note: Sacre, Candace Back on record.
7:51:54 PM Chairman Chandler

     Note: Sacre, Candace Redirect?
7:52:00 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Redirect Examination.  JI 6, 7, and 8?
7:52:23 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Page 16 and 17, Direct, address communications from advisory 
group in direct testimony?

7:52:57 PM Atty Wimberly KU/LG&E - witness Bevington
     Note: Sacre, Candace Reference companies?

7:53:06 PM Atty Wimberly KU/LG&E - witness Bevington
     Note: Sacre, Candace Responses included in letters introduced?

7:53:24 PM Atty Wimberly KU/LG&E - witness Bevington
     Note: Sacre, Candace Filing premature?

7:53:31 PM Atty Wimberly KU/LG&E - witness Bevington
     Note: Sacre, Candace Final letter Dec 13 2022 two days before filing application?

7:53:54 PM Atty Wimberly KU/LG&E - witness Bevington
     Note: Sacre, Candace Rubric process?

7:54:00 PM Atty Wimberly KU/LG&E - witness Bevington
     Note: Sacre, Candace Certain program not score highly still advanced based on interest?

7:54:17 PM Atty Wimberly KU/LG&E - witness Bevington
     Note: Sacre, Candace Asked questions about managed EV charging buses, scored in red, 

specific interest, considered advancing?
7:55:05 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Not just buses?
7:55:24 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Solicit input at stakeholder meetings?
7:56:21 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Development  process, stakeholders opportunity participate?
7:56:41 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Public comments ACM, remember that?
7:56:49 PM Atty Wimberly KU/LG&E - witness Bevington

     Note: Sacre, Candace Refer to comments JI-9, read second paragraph?
7:57:39 PM Chairman Chandler

     Note: Sacre, Candace Ms. Wimberly?
7:57:42 PM Atty Wimberly KU/LG&E

     Note: Sacre, Candace Lana Isaacson.
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7:58:08 PM Chairman Chandler
     Note: Sacre, Candace Witness is sworn.

7:58:15 PM Chairman Chandler - witness Isaacson
     Note: Sacre, Candace Examination.  Name and address?

7:58:26 PM Atty Wimberly KU/LG&E - witness Isaacson
     Note: Sacre, Candace Direct Examination.  Employer and job title?

7:58:36 PM Atty Wimberly KU/LG&E - witness Isaacson
     Note: Sacre, Candace Cause to be prepared and filed direct as well as rebuttal?

7:58:50 PM Atty Wimberly KU/LG&E - witness Isaacson
     Note: Sacre, Candace Also sponsor of certain data responses?

7:58:56 PM Atty Wimberly KU/LG&E - witness Isaacson
     Note: Sacre, Candace Corrections or updates?

7:59:02 PM Atty Wimberly KU/LG&E - witness Isaacson
     Note: Sacre, Candace Adopt as testimony today?

7:59:10 PM Chairman Chandler
     Note: Sacre, Candace Mr. Cook?

7:59:15 PM Asst Atty General Cook - witness Isaacson
     Note: Sacre, Candace Cross Examination.  Cadmus report specific finding, low hanging 

fruit disappearing for DSM and energy efficiency programs, your 
recollection?

8:00:04 PM Asst Atty General Cook - witness Isaacson
     Note: Sacre, Candace In final Cadmus report?

8:00:14 PM Asst Atty General Cook - witness Isaacson
     Note: Sacre, Candace 2022 memo?

8:00:18 PM Asst Atty General Cook - witness Isaacson
     Note: Sacre, Candace In the record?

8:00:24 PM Asst Atty General Cook - witness Isaacson
     Note: Sacre, Candace Attached to your testimony?

8:00:41 PM Asst Atty General Cook - witness Isaacson
     Note: Sacre, Candace Agree with that?

8:01:11 PM Chairman Chandler
     Note: Sacre, Candace Questions?

8:01:19 PM Chairman Chandler
     Note: Sacre, Candace Mr. Fitzgerald?

8:01:28 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Cross Examination.  Bottom first page direct, line 22 and 24, have 

direct in front of you?
8:01:48 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Mentioned assisted preparing responses requests for information 
and reports Kentucky PSC and Virginia State Corporation 
Commission rate cases and IRPs?

8:02:04 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Describe what sort of cases were involved in Virginia?

8:02:09 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace What cases involved in in Virginia?

8:02:27 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Statute regulated adopt DSM program?

8:03:02 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Set target?

8:03:07 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Lines 17 and 18, proposed DSM/EE allow programs reach potential?

8:03:27 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Source of estimation reached potential?
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8:04:08 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Cabinet study, DSM study?

8:04:17 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Received by you all, Nov 2022?

8:04:46 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Five-year update?

8:05:00 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Rebuttal responded to Intervenor witness Grevatt?

8:05:05 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Not appropriate compare savings potential or effectiveness in service 

territory what other states achieving?
8:05:32 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Also participate with Bevington and DSM Advisory Group process?
8:05:41 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Winnowing 39 measures down to 12?
8:05:55 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Discuss with other managers of programs in other states?
8:06:06 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Produce reports?
8:06:18 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Occasion to talk to Rhode Island Energy?
8:06:43 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Know what RI Electric proposed?
8:07:07 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Population served exceed?
8:07:17 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Net savings projected about a quarter of one percent?
8:07:35 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Gross to net?
8:08:09 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Have a target trying to achieve?
8:08:57 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Determination not include societal cost test?
8:09:10 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Run screen?
8:09:20 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Regarding qualified resource solutions, 200 to 300  percent in terms 
of eligibility?

8:09:48 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Expand amount of money?

8:10:20 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Know what percentage eligible population served?

8:10:32 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Waiting list?

8:10:39 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace 4,000?

8:10:46 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Know number of household 4,000 ratepayers need that 

classification?
8:11:13 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Adding by a third number of incomes eligible, how decided what 
adequate budget?

8:12:12 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace What be adequate funding level?
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8:12:23 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Any study say reach X much more?

8:13:40 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace How many additional households able to serve?

8:13:52 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Expecting 590 additional?

8:14:04 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Basis for that number?

8:14:25 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Agree access to capital and upfront costs most significant barrier for 

upgrades average homeowner?
8:15:31 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace What perceive as greatest barriers to energy efficient upgrade to 
homes?

8:16:18 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace As part of DSM/EE offerings, proposed program energy efficiency for 

houses for accessible or affordable?
8:16:51 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Discard less efficient refrigerators, cost upgrading AC, help defray 
upfront costs?

8:17:43 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Rebates available from LG&E or from federal or state programs?

8:18:00 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Rebate to purchases buy or install?

8:18:12 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace How much and what does it cover?

8:18:31 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Rebates presume sufficient capital purchase?

8:18:49 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Familiar PAYS Program?

8:19:15 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Look to other states adopt PAYS programs?

8:19:27 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Look at Ameren, Missouri, programs?

8:19:42 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Share screen, look at this?

8:20:22 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Describe analysis in rebuttal on first page as fulsome analysis, 

components of fulsome analysis?
8:21:45 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Undertaken by your folks or Cadmus?
8:22:08 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Look at actual programs?
8:22:22 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Updated?
8:22:29 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Pick up programs in place last couple of years?
8:22:53 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Know whether Cadmus review report GDS Associates did?
8:23:16 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Why LG&E not go forward with PAYS program?
8:24:05 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Consult anything like PAYS part of Inflation Reduction Act?
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8:24:49 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Requested applications?

8:25:00 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace Time frame not provide for on-bill way finance upfront of EE 

measures for ratepayers?
8:25:31 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace No written documentation state asked stand down?
8:25:52 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Seems to be less than analysis central to financing EE?
8:26:19 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Looked at MSD way finance customers hook up to sewers?
8:26:39 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace Bill pay, allow finance hookups?
8:27:18 PM Atty Fitzgerald Joint Intervenors - witness Isaacson

     Note: Sacre, Candace EE potential study cabinets did, familiar with presentation occurs 
during 2022 advisory group meetings, Sept 19 2022 meeting?

8:27:46 PM Atty Fitzgerald Joint Intervenors - witness Isaacson
     Note: Sacre, Candace What drove selection of potential programs?

8:28:39 PM Chairman Chandler
     Note: Sacre, Candace Ms. Grundmann?

8:28:44 PM Atty Grundmann Walmart - witness Isaacson
     Note: Sacre, Candace Cross Examination.  Recall Fitzgerald questions whether targeting 

percentage savings compared to load?
8:28:56 PM Atty Grundmann Walmart - witness Isaacson

     Note: Sacre, Candace Indicated not aware of any metric?
8:29:04 PM Atty Grundmann Walmart - witness Isaacson

     Note: Sacre, Candace Agree entire segment exempt from EE/DSM?
8:29:16 PM Atty Grundmann Walmart - witness Isaacson

     Note: Sacre, Candace Agree metric not include load of customers exempt from programs?
8:29:49 PM Chairman Chandler

     Note: Sacre, Candace Ms. Vinsel?
8:29:58 PM Gen Counsel Vinsel PSC - witness Isaacson

     Note: Sacre, Candace Cross Examination.  Response, Staff Second, Item 30, companies 
not calculate, post-hearing calculate achievable potentials programs, 
not able explain why?

8:32:08 PM Chairman Chandler
     Note: Sacre, Candace Ms. Wimberly?

8:32:16 PM Atty Wimberly KU/LG&E - witness Isaacson
     Note: Sacre, Candace Redirect Examination.  Recall Bevington certain programs not cost 

effective?
8:32:46 PM Atty Wimberly KU/LG&E - witness Isaacson

     Note: Sacre, Candace Home energy assistance generally available to income qualifying 
customers?

8:33:32 PM Chairman Chandler
     Note: Sacre, Candace Recess until 8:40.

8:34:11 PM Session Paused
8:41:40 PM Session Resumed
8:42:07 PM Chairman Chandler

     Note: Sacre, Candace Back on the record.
8:42:13 PM Chairman Chandler

     Note: Sacre, Candace Scheduling?  (Click on link for further comments.
8:43:58 PM Chairman Chandler

     Note: Sacre, Candace Next witness?
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8:44:00 PM Atty Ingram KU/LG&E
     Note: Sacre, Candace Robert Conroy.

8:44:10 PM Chairman Chandler
     Note: Sacre, Candace Witness is sworn.

8:44:17 PM Atty Ingram KU/LG&E - witness Conroy
     Note: Sacre, Candace Examination.  Name and business address?

8:44:36 PM Atty Ingram KU/LG&E - witness Conroy
     Note: Sacre, Candace Cross Examination.  Employer and job title?

8:44:53 PM Atty Ingram KU/LG&E - witness Conroy
     Note: Sacre, Candace File both direct and rebuttal?

8:45:00 PM Atty Ingram KU/LG&E - witness Conroy
     Note: Sacre, Candace Also sponsoring witness on responses?

8:45:13 PM Atty Ingram KU/LG&E - witness Conroy
     Note: Sacre, Candace Adopt as testimony today?

8:45:17 PM Atty Ingram KU/LG&E - witness Conroy
     Note: Sacre, Candace Corrections?

8:45:23 PM Chairman Chandler
     Note: Sacre, Candace Mr. Malone?

8:45:32 PM Atty Malone KCA - witness Conroy
     Note: Sacre, Candace Cross Examination.  Why think legislature passed SB 4?

8:45:57 PM Atty Malone KCA - witness Conroy
     Note: Sacre, Candace Page 10, rebuttal, standard met for retire fossil fuel, not have view 

on why passed SB 4?
8:47:10 PM Atty Ingram KU/LG&E

     Note: Sacre, Candace Objection.  (Click on link for further comments.)
8:47:45 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace Companies supportive of SB 4?
8:47:53 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace Why not?
8:48:05 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace Language about no need for residential rate analysis?
8:49:52 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace Taken position not explicit language, is that position?
8:50:48 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace Agree two cases merged here?
8:51:04 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace With SB 4 added involvements?
8:51:18 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace LOLE not anywhere in SB 4?
8:51:28 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace Way referring to?
8:51:40 PM Atty Malone KCA - witness Conroy

     Note: Sacre, Candace How many legislators know what LOLE is?
8:52:11 PM Chairman Chandler

     Note: Sacre, Candace Mr. Fitzgerald?
8:52:30 PM Atty Fitzgerald Joint Intervenors - witness Conroy

     Note: Sacre, Candace Cross Examination.  In rebuttal, mention company not have one 
percent cap?

8:53:25 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Not close to one percent level, how close?

8:53:33 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Approach combining two companies or each one?

8:53:55 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Each one have single hour peak load?
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8:54:06 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Statute relieves obligation once reach one percent but not  preclude 

offering above one percent?
8:54:31 PM Atty Fitzgerald Joint Intervenors - witness Conroy

     Note: Sacre, Candace Help PPL expand greenhouse gas goals?
8:54:56 PM Atty Fitzgerald Joint Intervenors - witness Conroy

     Note: Sacre, Candace Not see that as lowering greenhouse gas emissions system wide?
8:55:19 PM Atty Fitzgerald Joint Intervenors - witness Conroy

     Note: Sacre, Candace Depreciation, pages 4 and 5, rebuttal, noted companies in last base 
rate cases proposed align MC 1 MC 2 and Brown 2?

8:56:09 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Depreciation not adjusted?

8:56:27 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Agree generally objective depreciation allocate cost of asset over 

service life?
8:57:00 PM Atty Fitzgerald Joint Intervenors - witness Conroy

     Note: Sacre, Candace Head to head comparison retiring continuing using fossil fuel 
capacity not fully accounted and pushing out ahead mask true cost 
of asset?

8:57:42 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Capturing that?

8:57:47 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Even though pushed out to life of asset?

8:58:08 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Why created recovery through fuel adjustment clause?

8:58:37 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Fuel costs?

8:58:42 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Saw a lot of volatility in terms of gas cost?

8:59:08 PM Atty Fitzgerald Joint Intervenors - witness Conroy
     Note: Sacre, Candace Witness Kollen suggested cost for solar PPAs recovered through 

rider, familiar?
8:59:27 PM Atty Fitzgerald Joint Intervenors - witness Conroy

     Note: Sacre, Candace Recover through base rate case?
9:00:02 PM Atty Fitzgerald Joint Intervenors - witness Conroy

     Note: Sacre, Candace Renewable energy credits?
9:00:13 PM Atty Fitzgerald Joint Intervenors - witness Conroy

     Note: Sacre, Candace Under PPAs recipient of REQS?
9:00:34 PM Chairman Chandler

     Note: Sacre, Candace Mr. Kurtz?
9:00:43 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace Cross Examination.  Four solar PPAs at issue?
9:00:54 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace 637 MW total?
9:01:02 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace Purchase price could exceed billion dollars?
9:01:24 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace Earns no profit?
9:01:29 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace Not know happen?
9:01:37 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace Not know when?
9:01:42 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace Not know price?
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9:02:07 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace Requested fuel adjustment recovery?

9:02:40 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace Includes no preapproval process for PPAs?

9:02:51 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace Six months in two years?

9:02:59 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace Purchase powers costs could be disallowed?

9:03:22 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace Risk to company on purchase and no reward?

9:03:46 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace Company own solar 220 MW?

9:03:58 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace Fixed cost?

9:04:08 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace No variable cost?

9:04:28 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace PPA recovery of fixed costs of solar facility on MWh?

9:04:55 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace Addressed proposal, reading, (click on link for further comments), 

why important for Commission have input before prudency review?
9:05:56 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace Solar PPA rider also allow for cost allocation rate design reflects 
realities of PPAs fixed cost resource?

9:06:32 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace More like residential rates?

9:06:47 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace With new solar PPA rider net REQs customers get benefit?

9:07:20 PM Atty Kurtz KIUC - witness Conroy
     Note: Sacre, Candace If solar PPA rider approved and reduced risk, be more incentivized 

do more PPAs?
9:08:00 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace If have more risk, less likely do?
9:08:22 PM Atty Kurtz KIUC - witness Conroy

     Note: Sacre, Candace Not opposed to solar PPA rider?
9:08:38 PM Chairman Chandler

     Note: Sacre, Candace Mr. Bellamy?
9:08:44 PM Asst Gen Counsel Bellamy PSC - witness Conroy

     Note: Sacre, Candace Cross Examination.  Three parts establishing rates in rate case?
9:09:32 PM Asst Gen Counsel Bellamy PSC - witness Conroy

     Note: Sacre, Candace Revenue requirement, if ten percent increase revenue requirement 
for base rates, reflected on average as ten percent increase all 
customers?

9:10:24 PM Asst Gen Counsel Bellamy PSC - witness Conroy
     Note: Sacre, Candace Depending on cost allocation and what was before some customers 

not see change, took all customers together, some get nine, some 
eleven, all customers get ten percent increase?

9:11:24 PM Asst Gen Counsel Bellamy PSC - witness Conroy
     Note: Sacre, Candace Assuming perfect ratemaking?

9:11:31 PM Chairman Chandler 
     Note: Sacre, Candace Vice Chair?

9:11:33 PM Chairman Chandler
     Note: Sacre, Candace Commissioner?
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9:11:37 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Examination.  Hear questions asking Bevington?

9:11:49 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace In room?

9:12:01 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace 2020 rate cases, need to move on DSM, remember?

9:12:28 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Recognize references in Aug 2021?

9:12:56 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Supplemental rebuttal testimony in that case, remember?

9:13:27 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Reading, page 11, supplemental rebuttal, (click on link for further 

comments), answer, reading, (click on link for further comments), 
sound familiar?

9:14:13 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Surprised heard Bevington testimony avoided capacity something 

more than zero?
9:15:11 PM Chairman Chandler - witness Conroy

     Note: Sacre, Candace Said knew need for generation in 2020, need in 2021 be in 2034?
9:15:39 PM Chairman Chandler - witness Conroy

     Note: Sacre, Candace Let me get this right, on screen, see that, page 11?
9:16:24 PM Chairman Chandler - witness Conroy

     Note: Sacre, Candace See this is Supplement Rebuttal Testimony of Robert Conroy, see 
that?

9:17:24 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Let me ask big picture, see part about 2034, see that?

9:17:49 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace In 2020, knew only three years into capacity value north of zero 

dollars, after June 30 Order still claiming capacity value zero, year 
later asking for $2 billion?

9:18:52 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Asking today?

9:18:59 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Asking DSM suite 2024?

9:19:17 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Know in Aug 2021 thinking about new DSM suite?

9:20:00 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Feel like yoyo, 2017 case no need for 30 years?

9:20:18 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace 2020 testimony avoided capacity cost zero, Bellar moved up a 

number of generators?
9:20:45 PM Chairman Chandler - witness Conroy

     Note: Sacre, Candace At same, DSM group planning not zero dollars?
9:21:07 PM Chairman Chandler - witness Conroy

     Note: Sacre, Candace How gets conveyed from companies to Commission?
9:21:53 PM Chairman Chandler - witness Conroy

     Note: Sacre, Candace Agree appears Commission finding out lagging indicator and not 
leading indicator?

9:22:21 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Year before this, DSM group something more than zero dollars?

9:22:44 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Bevington DSM group because of change circumstances?
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9:23:28 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Screen, see on page 7 of 170, at page 6, see talks about in late 

2020, reading, (click on link for further comments), indicate avoided 
cost of capacity increasing in late 2020?

9:24:49 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Here moving evolving avoided cost of capacity, next year in July cost 

of avoided capacity zero dollars?
9:25:37 PM Chairman Chandler - witness Conroy

     Note: Sacre, Candace Your position avoided capacity cost zero dollars until new generation 
going into operation?

9:26:12 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace 2028 day by which anticipate having facilities in service?

9:26:26 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace When first NGCC in service?

9:26:43 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Capacity need six months after generator goes into service?

9:27:04 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace When avoided capacity cost not zero dollars?

9:27:27 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace In charge filing that tells us all these things?

9:27:39 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Biannual QF filings?

9:27:52 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Avoided capacity costs 2027 or 2028?

9:28:07 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace When start booking AFUDC related to NGCCs?

9:28:19 PM Chairman Chandler - witness Conroy
     Note: Sacre, Candace Day order issued if tomorrow start booking AFUDC spending money 

toward operation CCs?
9:28:32 PM Chairman Chandler - witness Conroy

     Note: Sacre, Candace No longer needed NGCCs, avoid daily bookings to AFUDC?
9:29:02 PM Chairman Chandler

     Note: Sacre, Candace Redirect?
9:29:08 PM Chairman Chandler

     Note: Sacre, Candace Procedural discussions.  (Click on link for further comments.)
9:29:28 PM Chairman Chandler

     Note: Sacre, Candace Additional witnesses?
9:29:35 PM Chairman Chandler

     Note: Sacre, Candace Request excuse witnesses.  (Click on link for further comments.)
9:31:45 PM Chairman Chandler

     Note: Sacre, Candace Witness order.  (Click on link for further comments.)
9:32:16 PM Chairman Chandler

     Note: Sacre, Candace Recess until 8:30 in the morning.
9:32:38 PM Session Ended
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to Joint Intervenors’
Post Hearing Request for Information

Dated July 18, 2022

Case No. 202 1-00393

Question No. 2

Responding Witness: John Bevington / Stuart A. Wilson

Q-2. On page 47 of the Companies’ response to comments, the Companies note that they
“are well aware of these incentives and have traditionally had the most expansive
and robust DSM-EE program portfolio in Kentucky.”

a. As a percentage of annual total sales, how much savings overall and by rate
class do the Companies achieve through their offered DSM programs?

b. As a percentage of annual total sales, how much savings overall and by rate
class do the Companies achieve through their offered EE programs?

c. As a percentage of annual total sales, how much savings do the Companies
estimate that ratepayers, by class, achieve through their own efforts (i.e.,
independent from the Companies DSM-EE programs)?

d. Please provide the evidence to support the claim that the Companies “have
traditionally had the most expansive and robust DSM-EE program portfolio in
Kentucky.”

A-2.
a. Based on 202 1 actual annual sales and savings calculated based on actually

deployed DSM-EE program measures:

LG&E’KU 2021 2021 DSM-EE
Annual Sales Annual Savings

Sector (GWh) (MWh) %
Residential 10,517 5,077 0.05
Non-Residential Retail 18,912 86,085 0.5
Total Retail 29,429 91,162 0.3

b. See the response to part (a).

JOINT INTERVENORS HEARING
EXHIBIT 1
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c. The Companies do not possess the information needed to estimate the impact
of energy efficiency savings, specifically, by class. In addition to energy
efficiency savings, changes to total sales over time are explained by changes in
operations, production levels, and customer behavior. Compared to 2010,
animal weather-normalized residential use-per-customer in 202 1 was 9% lower
in the LG&E service territory and 5.5% lower in the KU service territory. These
decreases reflect the impacts of customer-initiated energy efficiency
improvements as well as past and current DSM-EE programs.

d. The statement is based on the total history of the Companies’ programs—not
just the current program portfolios—evaluated both in terms of numbers of
programs and savings (demand and energy) those programs achieve, compared
to other electric utilities in Kentucky. In making such comparisons, it is
important to note that utilities group and label their programs differently. For
example, compare the Companies’ current and immediately prior DSM-EE
Program Portfolios to those of Duke Energy Kentucky, Kentucky Power, and
East Kentucky Power Cooperative, Inc. The Companies’ DSM-EE Program
Portfolio through 2018 was more expansive than those of other Kentucky
utilities, and it is more expansive than, or is largely comparable to, those of
other Kentucky utilities currently.

In terms of savings, the Companies’ DSM-EE portfolio remains the most
successful in Kentucky overall according to data from the U.S. Department of
Energy’s Energy Information Agency (“EIA”). The following data for calendar
year 2020 is the most recent available from EIA on DSM and energy efficiency
programs:

DSM Programs: Customers Enrolled and Cumulative Demand Savings3

Number of Customers Enrolled Potential Peak Demand Savings (MW)

Utility Name
.

Residential Commercial, Residential Commercial

East Kentucky Power Coop, Inc 2,073 0 3.3 0.0

Kentucky Utilities Co 68455 797 73.4 1 1.3

touisville Gas & Electric Co 82,319 791 88.3 13.0

Duke Energy Kentucky 12,076 17 12.8 15.4

Kentucky Power Co 0 0 0.0 0.0

Industrial customer data excluded due to EKPC’s and Duke Energy Kenttickys inclusion of the
Companies equivalent of their Curtailable Service Riders in their EIA-reported DSM data, which the
Companies do not include.



Response to Question No. 2
Page 3 of 3

Bevington / Wilson

EE Programs: Incremental Annual Energy and Demand Savings

Peak Demand Savings

Residential Commercial

___________

0.0

7:4Kentucky Utilities Co

Utility Name Residentla[

East Kentucky Power Coop Inc 5595

Energy Savings

Cc

1515
Louisville Gas & Electric Co 3203 41347 0.0 7.8
Duke Energy Kentucky 7149 10.464 1 1 1.8
Kentucky Power Co 144 0 0 0 0.0
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to Joint Intervenors’
Post Hearing Request for Information

Dated July 18, 2022

Case No. 202 1-00393

Question No. 6

Responding Witness: John Bevington I Stuart A. Wilson

Q..6. The IRP assumes 6% savings based on DSM and customer energy efficiency
measures.

a. Please explain the derivation of the 6% figure and provide all spreadsheets with
all formulas and links intact used to derive it.

b. Is the 6% a constant or by a certain year?

c. Is it anticipated to grow or shrink as a percentage over time?

d. Does the 6% figure assume any utility-sponsored DSM or EE measures in place,
or to be developed and implemented? Please explain in full.

e. Does the 6% figure assume only naturally occulTing DSM or EE measures in
place, or to be developed and implemented? Please explain in full.

f. Refer to tables 8-12 and 8-13 in Volume I of the IRP. Please confirm that these
tables reflect how “[l]oad changes for the DSM programs are embedded in the
load forecast for energy and demand presented throughout” the IRP, as stated
on Vol. I page 8-20. If anything but confirmed, please explain your response
in full.

g. Please provide the spreadsheet(s) with all formulas and links intact showing
how the 6% savings were factored into the load forecast.

A-6.
a. See Volume I of the IRP beginning on page 5-26 and specifically the paragraph

pertaining to Figure 5-12. Historically, the declining trends in residential and
commercial use-per-customer reflect the impacts of both utility-sponsored
D S M-EE programs and customer-initiated energy efficiency improvements
(see the response to Question No. 2). These trends are consistent with electric
end-use efficiencies, which have improved historically and are assumed to

JOINT INTERVENORS HEARING
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Bevington / Wilson

continue to improve throughout the IRP planning period. The Companies’
residential and commercial forecast models are specified, among other things,
as a function of end-use efficiencies and capture the historical relationship
between improving end-use efficiencies and the combined impact of DSM-EE
programs and customer-initiated energy efficiency improvements. Because this
relationship is assumed to remain unchanged over the forecast period, the
forecast implicitly assumes the combined impact of DSM-EE programs and
customer-initiated energy efficiency improvements grows over the forecast
period as end-use efficiencies improve.

To estimate the impact on sales of improving end-use efficiency assumptions
over the forecast period, the Companies forecasted residential and small
commercial sales with no assumed end-use efficiency improvements (i.e., end-
use efficiencies in these forecast models were held constant over the planning
period). With this assumption, residential and small commercial sales are 6
percent higher by the end of the IRP planning period.

b. No. See Figure 5-12 in Volume I at page 5-26. The impact of DSM-EE
programs and customer-initiated energy efficiency improvements increases
over the forecast period.

c. See the response to part (b).

d. Yes. See the responses to part (a) and PSC 1-13.

e. See the responses to part (a) and PSC 1-13.

f. These tables summarize the impacts of the Companies’ existing DSM-EE
programs through 2025. The IRP does not speculate on the specific DSM-EE
programs assumed to achieve the energy savings beyond 2025. The
Companies’ DSM-EE program development process includes advisory group
meetings, potentials studies, cost effectiveness evaluation and more, and is
more formally perfornied when a new portfolio of programs is to be presented
before the commission.

g. See the response to part (a).

See Companies’ Response to JI 1-3, especially the attachments within the Load Forecast folder: 6IRP \
Vol_I_Data \ Efficiency Scenarios.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to Joint Intervenors’
Post Hearing Request for Information

Dated July 18, 2022

Case No. 202 1-00393

Question No. 4

Responding Witness: Charles R. Schram / David S. Sinclair

Q-4. Regarding the Companies’ 2021 RFP for power:

a. Did the Companies receive proposals for renewable power from resources
located in an RTO territory?

b. Did any of the responding bids include all costs of getting the power to KU
LGE? Please explain in full.

c. Would those costs have been any different if KU-LGE had been members of
the RTO where the resources were located, and if so, how would they have been
different? Please explain in full.

d. Have the Companies performed analysis of the total costs of securing renewable
power from resources located within RIO territories, and evaluated scenarios
in which the Companies ARE and ARE NOT members of the RTO? Please
explain.

A-4.
a. Yes.

b. No. The RFP specified that the Companies would apply to use the applicable
tariff(s) for firm point-to-point transmission to account for costs related to
delivering the energy to the Companies.

c. See the response to Question No. 3.

d. See the response to Question No. 3. The Companies did not analyze 2021 RFP
responses as if the Companies were members of an RTO.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to Joint Intervenors’
Initial Request for Information

Dated January 21, 2022

Case No. 202 1-00393

Question No. 1.37

Responding Witness: John Bevington

Q-l.37. Refer to Vol. I, section 8.(2).(b), addressing “New Demand-Side Management
Programs.”

a. Please identify each DSM-EE program evaluated for implementation during
the planning period and provide the data and analysis used to evaluate each
such DSM-EE program.

b. Have the Companies studied or caused to be studied the demand response and
energy efficiency potential among their (i) residential customers or (ii)
commercial customers since the March 2017 Residential and Commercial
Potential Study prepared by Cadmus and submitted as Exhibit GSL-3 in Case
No. 2017-00441? If so, please provide each such study.

c. Please provide the Companies’ most recent study of demand response and
energy efficiency potential among their industrial customers.

d. Please provide the most recent three full years of reported DSM-EE data
(including program planned budgets and savings, actual spending and
savings, and planned and actual participation) by program, in executable
Excel format with formulae intact. Please also provide any energy efficiency
or demand response Annual Reports prepared during this period.

e. Refer to Vol. I. Figure 5-9. Have the Companies considered winter demand
response as a resource to address the variability in winter peak load? Please
explain your response in detail.

A-1.37.
a. See the response to PSC 1-4.

b. See the attached document on the Demand Response Potential Study
completed in 2021 by Cadmus, Inc.

JOINT INTERVENORS HEARING
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c. See the response to part (b) for the Demand Response Potential Study.6

d. For planned/filed budgets, participants, and savings, please see pages 24
(starting at Table E), through 51 of 182 in Exhibit GSL-1, from Case No.
2017-00441. Note, since the School Energy Managers Program (SEMP)was
disallowed, ignore the figures from Section 2.4. For the requested actuals.
see the attachment being provided in Excel format.

e. Yes, the Companies have begun to consider year-round demand-response
options and will do an evaluation in preparation for the next major DSM
Program Plan filing, which is currently expected to be filed sometime before
the current programs expire on December 31, 2025.

6 The last industrial potential study can be found here: https://psc.ky.gov/pscecf/2014-
00O03/rick.Iovekamplge-ku.coni/05262O 16071923 ClosedJLGE KU IndDSM Potential Study 2014-
0000305-26-1 6.pdf

Available at https.//psc.ky.gov!pscecf/20 17-00441 /rick.Iovekanip°/o4Olge-
ku.com/l 206201 7050458/LGE KU Testimony and Exhibits.pdf



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to Joint Intervenors’
Supplemental Request for Information

Dated March 4, 2022

Case No. 202 1-00393

Question No. 2.73

Responding Witness: John Bevington / Stuart A. Wilson

Q-2.73. On p.94 (Volume I of IRP). the Companies state that their DSM programs have
been a “tremendous success.”

a. Why then does the IRP indicate all DSM programs ending after 2025 and
providing no further incremental energy savings?

b. Why have the Companies not evaluated the usc of demand side management,
energy efficiency, and distributed energy resources as system resources on
par with traditional supply resources?

A-2.73.
a. The current DSM Portfolio is currently only approved through the end of

2025. which is why there are no projections for incremental energy and
demand impacts beyond this date.

b. See the response to PSC 1-4.

JOINT INTERVENORS HEARING
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September 15, 2022

To: LG&E-KU DSM team members

Re: Recommendations to the DSM Advisory Group

This letter is written on behalf of several organizations that have participated in LG&E-KU’s
DSM Advisory Committee. To begin, we want to express our appreciation for the opportunity to
participate in the process of developing LG&E-KU’s DSM programs. DSM, energy efficiency,
and distributed energy resources (DER’s) have great potential for improving the lives of utility
customers, their communities, and the environment, while also benefiting the utilities. As
LG&E-KU have documented in their recent IRP filings, their DSM programs have achieved
many successes and we wish to play an active, constructive role expanding on those
successes.

Our organizations represent and work within a diverse community — residential and commercial
customers, low-income and disadvantaged communities, renters and homeowners, rural and
urban residents — and have experience with many DSM strategies. We offer the following
recommendations to strengthen the work of the DSM Advisory Group and LG&E-KU’s DSM
planning process.

1. Establish measurable objectives for the Companies’ DSM programs:

a. Amount of capacity to be avoided annually and by specified dates.

b. Amount of carbon emission reductions attributable to DSM, by specified
dates.

c. Target efficiency savings as a percent of total annual energy sales (we
propose at least 2% annual savings, striving to join the most successful utility
efficiency programs in the US).[1J

d. Participation of low-income customers in DSM programs.

2. Enable Advisory Group participants to be more engaged in the DSM planning process
by sharing all data, inputs, and other assumptions used in DSM models and cost-testing. This
would allow participants to engage with their own experts to analyze and understand in-depth
the Companies’ DSM modeling, and to dialogue more constructively with the Companies about
these models and cost-tests.

3. Be proactive about inviting other stakeholders into the DSM Advisory Committee and
ensuring that past participants are receiving invitations and communications.

)OINT INTERVENORS HEARING
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4. Continue analysis of PAYS (Pay As You Save) inclusive financing programs, and allow
members of this Advisory Group to fully participate in the process by sharing assumptions,
inputs, models, and results with this group and their paid experts.

5. Prioritize Equity and Community Development. Energy bills are a major burden for many
families and small businesses, especially in low-income and marginalized communities. By
helping to reduce this burden through effective DSM programs, electric utilities can improve the
quality of life in their communities. Designing DSM programs to reach these communities can
bring down the barriers that prevent people from using DSM programs and energy efficiency.
PAYS is a prime example of a comprehensive program designed to address those barriers.

6. Leverage the Inflation Reduction Act’s numerous incentives to expand DSM programs
and support low-income customers’ ability to access these incentives. The IRA will make
numerous financial incentives available for home improvements, but many families cannot afford
the capital investments required to access these incentives and may not have the tax liability
allowing them to benefit from tax credits. Furthermore, renters have limited access to many
incentives and therefore the benefits of energy efficiency. DSM programs designed to overcome
these barriers (like PAYS, which can also greatly benefit landlords) will make the IRA available
to many more people in our communities.

7. Include the Societal Cost Test when evaluating DSM programs, alongside the other Cost
Tests currently used. Electric utilities impact their customers’ lives in multiple significant ways.
The Societal Cost Test is important for gaining a broader view of the costs and benefits DSM
programs can provide to customers and can support the development of programs that better
serve customers and their communities.

8. Evaluate net metering and distributed energy resources (DERs) as resources on par
with DSM programs and supply-side resources. The Companies’ 2021 IRP noted that net
metering had the potential to supply more than 500 MW of new capacity by 2030.[2] Net
metering has many similarities to traditional DSM programs like home insulation and lighting
retrofits — the resource is deployed at the customer-meter level, reduces the customer’s energy
requirements, provides direct benefits to the participating customer, and in the aggregate
provides measurable energy and capacity savings for the utility. If treated as a resource on par
with traditional DSM programs and supply-side resources, net metering may be found to be a
very cost-effective resource option.

a. Statute enables utilities to stop offering net metering service after the
installed capacity of net metering systems reaches 1% of a utilities’ annual peak
load. As LG&E-KU noted in their 2021 IRP, capping net metering growth at 1%
would limit distributed solar capacity to under 100 MW through 2036. However,
enabling net metering to grow beyond 1 % would enable distributed solar to
supply more than 500 MW of capacity by 2030. As LG&E-KU acknowledged
during the recent IRP proceedings, the 1 % figure is not a cap, but a threshold
that the utilities have the discretion to exceed.



b. Evaluating net metering as a resource similar to other DSM programs and
permitting it to grow beyond the 1% threshold would open up hundreds of MW of
additional, low-cost capacity that would be built by customers, on their own
properties, using their own funds, at the distribution level.

In closing, thank you again for the opportunity to engage with LG&E-KU in the development of
their DSM programs. We look forward to continuing this collaboration.

Sincerely,

Apogee - Climate & Energy Transitions

Homeless and Housing Coalition of Kentucky

Kentucky Conservation Committee

Kentucky Interfaith Power & Light

Kentucky Resources Council

Kentucky Solar Energy Society

Mountain Association

[1] 2020 Utility Energy Efficiency Scorecard, American Council for an Energy Efficient Economy,
2020, p. 26.

[2] Integrated Resource Plan, LG&E-KU, 2021, Volume I, p. 5-29.



To: LG&E-KU DSM team members

Re: Requesting delay of DSM filing

November 10, 2022

At the previous meeting of the LG&E-KU DSM Advisory Committee we were informed that
the Companies intend to file their new DSM plan with the PSC by the end of December. We are
writing to request that this filing be delayed, for the following reasons.

1. The plans which have been shared with the Advisory Group still lack substantial detail,
leaving us very unclear about the specifics of the many programs that have been
evaluated.

2. The inputs and assumptions underlying the DSM Cost Tests remain unknown to us,
despite the fact that the advisory committee has requested this information, including
in a written request submitted by multiple committee members on September 15, 2022.
We have therefore been unable to independently review these Cost Tests and engage in
a meaningful dialogue about how these tests were performed.

3. Regarding Energy Efficiency Financing programs, such as the Pay As You Save model,
which the Commission directed LG&E-KU to evaluate in their most recent rate case, we
have seen no analysis nor been engaged in any meaningful discussion.

4. The incentives now available through the Inflation Reduction Act have direct
implications for many DSM programs, but were so recently passed into law that they
could not have been fully accounted for in the DSM planning todate. Additional time
should be taken to incorporate the IRA incentives into the DSM plan, so these major
incentives can be leveraged to the maximum benefit for your customers.

5. LG&E-KU have recently announced their intention to file for permission to build two
new NGCC gas plants. We believe that further analysis of DSM options is required to
maximize the opportunities for avoiding these new investments in fossil fuel generation
— investments which ratepayers will pay for and which entail the risk of becoming
stranded assets.

As we stated in our previous letter, we wish to play an active and constructive role in
expanding LG&E-KU’s DSM programs, but that effort will be cut short if the Companies proceed
with filing their DSM plan in December. Thank you for your attention to our concerns.

Sincerely,

Apogee-Climate & Energy Transitions

Cathy Hinko

Housing and Homeless Coalition of Kentucky
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Kentucky Conservation Committee

Kentuckians For The Commonwealth

Kentucky Interfaith Power & Light

Kentucky Resources Council

Kentucky Solar Energy Society

Louisville Metro Government

Mountain Association

Renewable Energy Alliance of Louisville



December 13, 2022

Dear John,

Thank you for your December 2 response to our joint letter of Nov. 21.

While your email focuses on our concerns to review the data and assumptions underlying
LG&E-KU’s DSM planning, it fails to address a primary request of our letter, which is for the
companies’ DSM filing to be delayed. While we acknowledge that LG&E-KU took steps towards
making data available in mid-November (conditional upon signing of NDA’s), that did not allow
reasonable time for stakeholders to review and provide meaningful feedback and input if the
DSM plan were to be filed in December.

We maintain that filing the DSM plan in December is premature, for reasons shared in our
previous letters. In our view, the DSM planning process lacks clear objectives on critical
issues, including but not limited to targets for energy, capacity, and carbon savings adequate to
eliminate the need for new natural gas plants. These targets should be at the foundation of the
DSM plan and guide its development, yet the opposite appears to be true. We were told at the
November 10 stakeholder meeting that the DSM plan is being developed in isolation from
supply planning and discussion of LG&E-KU’s plans to procure new natural gas generation are
out of place for the DSM group. This is contrary to the direction given in the PSC Staff Report on
LG&E-KU’s 2021 IRP, which stated:

“Commission Staff is encouraged by LG&E/KU’s statements indicating that they will evaluate
new DSM/EE programs along with any requests for a CPCN. However, since all resources were
not included in the IRP, Commission Staff believe that it would be useful for LG&E/KU to
provide a more holistic review in any CPCN and DSM/EE program cases.” (p.66, emphasis
added)

Regarding the events that followed the November 10 DSM Advisory Group meeting concerning
data sharing, it was our understanding that the companies’ attorney would contact attorney
Cassandra McCrae of Earthjustice, to discuss the specific data and documents sought by
stakeholders. V/e were told that anyone would be welcome to join that conversation and that
those interested should inform the company. However, Ms. McCrae was not contacted to
arrange a meeting. Instead, on November 11 we were informed that data was being made
available, on the condition that we each sign an NDA.

We do have objections to the NDA’s that were proposed. As we stated previously, the NDA
improperly seeks to restrict Advisory Group participants’ access to a broad scope of information
that should be publicly available. If the DSM filing is postponed, that would provide time for
discussion of an appropriate confidentiality agreement and which documents/data should be
regarded as confidential and which should be publicly available. We are still open to this

JOINT INTERVENORS HEARING
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discussion but the question of whether the DSM filing would be postponed has taken
precedence.

Regarding our request for data in September, we take issue with the Companies’ attempt to
blame customer representatives for LG&E-KU’s failure to openly provide the information
essential for collaborative participation in DSM planning. This lack of openness extends back to
the most recent IRP process, in which customers and intervenors engaged in good faith, while
the Companies presented “scenarios” that had no relation to the plans they were actually
developing. These “actual” plans - to build two new NGCC plants - were revealed during the IRP
hearings but not within the IRP documents and not to the DSM Advisory Group, despite their
direct relevance to DSM planning.

We understand that on November 18 the Companies notified the Commission of their intent to
file an application for appro’al of a CPCN and DSM plan by December 15, 2022. Once again,
we urge the Companies to postpone this application and engage with stakeholders in a truly
collaborative DSM planning process.

KRS 278.285(1 )(f) states, in part: “The commission may determine the reasonableness of
demand-side management plans proposed by any utility under its jurisdiction. Factors to be
considered in this determination include, but are not limited to, the following:... (f) The extent to
which customer representatives and the Office of the Attorney General have been involved in
developing the plan, including program design, cost recove,y mechanisms, and financial
incentives, and if involved, the amount of support for the plan by each participant.

Should the Companies proceed with filing their DSM plan in December, they should expect our
organizations to pursue a vigorous intervention, with a time-consuming discovery process
before the Commission. We propose a more constructive process that will save all parties,
including the Commission, valuable time and effort, which is to take a step back and re-engage
with the DSM Advisory Group in a truly collaborative, participatory process. The DSM Advisory
Group has not been involved in “developing the plan” or “program design.” We have been told at
a high level what the Companies were considering and how the Companies have evaluated
potential programs, but we have not seen the underlying models, assumptions, and input data
essential for evaluating program options. Nor have we participated in the scoring process - we
were told how the Companies and their consultants conducted the scoring of program options,
but were never invited to participate in that process.

A re-set of the DSM Advisory Group would enable a sharper focus on the goals of the process,
now that we know the Companies foresee the need for additional natural gas generation -

unless through DSM we can relieve that need.

We continue to support a collaborative DSM planning process and hope we can move forward
together to develop successful DSM programs that benefit all customers.

Sincerely,

Apogee-Climate & Energy Transitions



Cathy Hinko

Homeless and Housing Coalition of Kentucky

John Boone

Kentucky Conservation Committee

Kentuckians For The Commonwealth

Kentucky Interfaith Power & Light

Kentucky Resources Council

Kentucky Solar Energy Society

Metropolitan Housing Coalition

Mountain Association

Renewable Energy Alliance of Louisville



Association of Community Ministries RECEIVED
10617 Taylcrsville Road

Louisville. Kentucky 4029 AUG 8 O23

Au u t 17 EP3 pcj8LtC SRVCg s .L
- COMMiSSON

Ker.tucky Public Service Commission
P.O. Box 615
Frarikfrt. KY 40602-0615

RE: Case 2022-00402 Comments of Association of Community l1inistries

Joins’ App//cation of KU and L G&Ejr Certificates of Public Con yen fence and Aecessi and
Site Compatibility Certificates andApprot.’aI of a Demand Side Management Plan and Approoal
of Fossil Fuel-Fired Generating Un/i Rettrerneni.v

Dear Chairman Chandler, Vice-Chair Hatton and Commissioner Regan:

The Association of Community Ministries (“ACM”) submits these comments regarding

the Income-Qualified Solutions component of LG&E aod KUs proposed Demand-Side

Management and Energy Efficiency Program Plan. The purpose of these comments is to State

ACM’s support for the Income-Qualified Solotions Program and to cfler a suggestion regarding

the proposed increase in eligibility to 300% of the federal poverty level fr this program.

The Association of Community Mi:iistries :s a Kentucky nonprofit charitable corporation

comprised of thitteen irdependent community ministries that administer and distribute

emergency assistance fUnds to low-income LG&E custoniers wno cannot afford their utility bills.

l:s principal office is located at 10617 Iaylorsville Road, Louisville, Kentucky 40299. Each of

ACM’s member ministrics d:rcctly assists LG&E ratepayers who have received disconnection

notices by making payments to LG&E sufficient to maintain service ftr thiny days and also by

helping to reconnect customers who have been disconnected Each year ACM distributes over

one million dollars to help LG&E customers with their utility bills.

Each community rnnistry is a 501(3) nonprofit agency serving a separate portion of the entire
Louisville Metro area and works ifl painersiip with Louisville Metro government as well as member
churches, fithbascd groups and local businesses located in its service area In addition to assistance with
LG&E bills, the ministries hcp with Louisville Watcr Company bills, rent and prescription medications.
Many provide additional serv:ces to those in need including food pantries and clothes closets.
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Assoc;iaiio:i of Comn:ui:ity vinistries
10617 Tayiorsviie Road

Louisvi!.e, Kentucky 4O29

As a network of agencies workiflg with low-:ncome utility customers, ACM recognizes

the vital importance of energy efficiency programs that are acccssble to lo v.’income ctistamers

ACM agencies often see clients with h:gh u!ility bills that the agencies do not have sufficient

finds to cover. Our clients cannot affOrd to maintain service without assistance and do not have

the funds to iivest in energy efic:ency measures to reduce usage. Energy efficiency programs

that assist low-Licorne customers to lower :herr brlls can help stretch assistance dollars and

reduce the threat of service disconnections for nonpayment

As a long-time supporier of the Companies’ e\isting Low-Income Weatheriation

(WeCare) Program. ACM supports the Compar.ies’ proposed continuation of WeCare and

addition of a Whole-Building Mui:rfarn: suhcomponeit, both of which will be under the new

r:ame Income-Qualified Solutions These programs offer efficiency improvements not available

ii any o the Companies’ othcr programming a: no cost to eligible customers. In ACM’s v:ew,

the Whole-Building Mutifamtlv suhcomponent is an importan: part of the program. as a large

percentage of ACM’s cHents live in rnultifarai1 housing. Fur:her. ACM helieses that the

proposed increases in the budget and purticipat:or. goals are warranted as there are many more

low-income cnstomers who could bene:it from weatherization and increased energy efficienc’

than the current capacty of the existing WeCarc pragnau allows.

With respect to the proposed expansion of eligibility fOr Income-Qualified Solutions to

sere customers who are at or below 3CO0, of the federal poverty level, ACM suggests that the

Companes be required to :rack the income levels of participants on an annual basis and report

f-re aggregate numbers to the Commission, so as to ensure that Income-Qualified Solutions



Association ofCornmunity Ministries
10617 Taylorsvifle Road

Louisville. Kentucky 30299

Continues to mainly serve customers at lower income levels.2 Without such tracking, there will

be no way for the Companies to know whether or to what extent the addition of higher income

par:icpants is starting to limit lower income cusoniers from the opportunity to participate in

lncomeQualified Soiutions. There is a great difference in the ability of a LIHEAP-eligible

customer (currently 150% of the federal poverty level), and a customer at 300% of the federal

poverty level to afford energy efficiency measures. For example. the monthly income of a family

of four at 150% is S3,750; for a family of four at 300%, the monthly income is S7,5ê0.5 Because

1ncomQualitied Solutions is the only program seciflcaly targeted to low-income ratepayers,

ACM would not want to see lower income clients :ose the opportunity to partiripate in these

programs. Most of ACM’s clients have incomes below 200% of the federal poverty level arid

are in need of the services that Income-Qualified Solutiont can provide. When an AC\1 agency

sees through its LG&E assistance portal that a client is eligible for WeCare, the agency

recommends that the client contact LG&E to sign up. A simple annual tracking report wouid

allow the Companies to rnionitor any trends tn participation indicating that lower income

customers are being displaaed by higher income customers and help them to address any issues

in a timely fashion.

Finally, in the Commission’s Order approving LG&E and KU’s last DSMJEE Program,

the Commission stated “LO&E KU shall continue encouraging participation in programs that

Prior to the Commission’s approval of the Companes 2•IQ-2025 DSMEE Plan, eligibility for WeCare
was the same as for the Federal Low-Income Home Energy Assistance Program (Lfl-JEAP). See PSC
Case No. 2017-00441, Commission Order entered October 5, 201 ! at page 5. In that case, the
Commission approved an expansion of eligibility fOr \VeCare from 130% of the poverty level, (the
LIHEAP eligibility’ limit at that time) to 200% of the poverty level (the eligibility limit for the
Weatherization Assistance Program). Commission Order entcrcd October 5, 2018 at page 30

See hts ane hh. vnrtc vec. ob1 c’v-delines for information about the
US. Fcderal Poverty’ Guidelines including a chart with percentages of the 2823 giidelincs.

3



Association of Community Ministries
1061 7 Taylorsvi lIe Road

Louisvilie. Kentucky 4*299

help low-income cus:omers o reduce energy consumption, thereby reducing monthly energy

bills.’4 AC\4 appreciates both the Commission’s recognition of the importance of programs to

assist low-income customers and LG&E. KU’s efforts in that regard through the WeCare

Program

Thank you for the opportunity to comment on this important matter.

Respectfully,

-_________

____

Marion ( ummings.
Treasurer. Association of Community Ministries

PSC Casc No. 20 17-00441, Commission Order entered Octobcr 5,2018 at page 35.
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1 Executive Summary 
Louisville Gas and Electric Company (“LG&E”) and Kentucky Utilities Company (“KU”) 
(collectively “Companies”) performed this study to evaluate whether membership in a 
Regional Transmission Organization (“RTO”) may provide potential net benefits to retail and 
wholesale requirements customers.  Building on the work of the Companies’ previous RTO 
membership studies, this study provides both quantitative and qualitative analyses to 
determine if seeking RTO membership at this time would likely be net beneficial for 
customers.  Based on the analyses presented herein, the Companies conclude that seeking 
RTO membership at this time likely would not benefit customers. 

Notable Change from Previous Studies: Focus on PJM Membership 

Unlike the Companies’ previous RTO membership studies, the 2022 RTO Membership 
Analysis exclusively studies the costs and benefits of PJM membership.  This study focuses 
solely on PJM membership for two reasons: (1) MISO has significant reliability concerns; 
and (2) all of the Companies’ past RTO membership studies have shown that MISO 
membership would not be beneficial for the Companies’ customers.   

More In-Depth Quantitative Analysis Shows PJM Membership Not Currently Beneficial 

Focusing on possible PJM membership, the Companies performed a more in-depth 
quantitative analysis than in previous RTO studies.  That began with identifying the primary 
categories of costs and benefits associated with RTO membership shown in Table 1, which 
are similar to those the Companies analyzed in previous RTO studies:  

Table 1:  RTO Membership Cost and Benefit Components 
Costs Benefits Cost or Benefit 

• RTO Administrative Fee
• Energy Uplift
• Transmission Expansion
• Internal Staffing &

Implementation
• Lost Transmission Revenue
• Lost Joint Party Settlement

Revenue

• Miscellaneous Avoided Fees
• Potential Reduction or

Elimination of Transmission
De-pancaking Costs

• Avoided Capacity Savings
• RTO Capacity Market

Impacts

• RTO Energy Market
Impacts

For the 2022 RTO Membership Analysis, the Companies desired to perform more expansive 
energy and capacity market modeling than in the Companies’ prior RTO studies. The 
Companies researched reputable third-party consultants and ultimately engaged 
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Guidehouse, Inc. to assist the Companies in developing the energy and capacity market 
costs and benefits reported in the 2022 RTO Membership Analysis.1   

The 2022 RTO Membership Analysis also evaluates more future scenarios over a longer 
period than the Companies’ previous RTO studies: two fuel-price cases (mid and high) and 
two CO2 regulatory cases (none and 70% reductions from 2010 levels by 2040), all four of 
which the Companies studied over a 16-year period. 

As shown Figure 1 below, the more in-depth quantitative analysis in this RTO membership 
study indicates that joining PJM at this time likely would not be beneficial for customers.   

Figure 1 - Net Benefits/(Costs) of Joining PJM (Nominal $M) 

Figure 1 reflects that PJM membership offers the potential benefit of increased energy sales 
into PJM in the early years when the Companies are longer on capacity, especially in Case 
4, which assumes high fuel prices and national CO2 reduction regulations.  But in Cases 1-3, 
PJM’s fixed costs exceed these energy market benefits in the early years.  Beginning in 2029, 
as more of the Companies’ coal units retire, avoided capacity savings in PJM only partially 
offset fixed and energy costs, resulting in PJM membership being higher cost than 

1 Guidehouse has extensive experience serving as a market consultant in the North American power markets 
supporting M&A on greenfield and brownfield power projects, gas and transmission expansions, and regional 
planning studies. Guidehouse has also provided Independent Market Consultant Reports, including analyses 
of long-term electricity market price forecasts, transmission and congestion, import-export forecasts, and 
detailed market overviews and reports.  For further information about Guidehouse, see Exhibit 1.  For the 
complete Guidehouse analysis, see Exhibit 2. 
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standalone operation in all cases and in every year except 2034 and 2040.2  The tables in 
Appendix 1 show the annual cost and benefit components of these figures. 

Table 2 below shows the same results in nominal dollars and in 2022 present value (“PV”) 
dollars discounted using a weighted average cost of capital for the Companies.3   

Table 2 - Net Benefits/(Costs) of Joining PJM ($M) 
Case 1 Case 2 Case 3 Case 4 

Nominal (1,246) (2,327) (2,675) (1,183) 
2022 PV Dollars (620) (1,165) (1,365) (272) 

In sum, the Companies’ quantitative analysis of PJM membership shows that in both 
nominal and present value terms, PJM membership likely would not be beneficial for the 
Companies’ customers at this time.  

Guidehouse Capacity Expansion Modeling Favors NGCC and Solar 

As part of its energy and capacity pricing modeling, Guidehouse conducted its own capacity 
expansion plan modeling for the Companies both as standalone utilities and as PJM 
members.  The capacity expansion plans created by Guidehouse’s models added natural gas 
combined cycle (“NGCC”) and solar capacity to the Companies’ generation portfolio in the 
near and medium term as the Companies’ coal units retire.  Notably, by 2034 (i.e., by the 
time the model assumed Mill Creek Units 1 and 2, Brown Unit 3, and Ghent Units 1 and 2 
would retire) both the standalone and PJM-membership capacity expansion plans included 
two NGCC units totaling almost 1,000 MW, 400 MW or more of simple-cycle combustion 
turbine (“CT”) capacity, and 750 MW of utility solar capacity.  This suggests that replacing 
retiring coal capacity with NGCC and solar capacity would not prejudice the Companies’ 
customers if PJM membership became advantageous in the next 10-15 years. 

Qualitative Analysis Shows Prudence of Wait-and-See Approach to PJM Membership 

The Companies’ quantitative analysis alone demonstrates that seeking PJM membership at 
this time is not prudent, and a number of qualitative considerations further bolster that 
conclusion: 

• PJM’s market rules, particularly those concerning capacity markets, remain in flux.
PJM is experiencing the same capacity transformation most of the nation is

2 The net benefits shown in 2034 and 2040 result primarily from differences in expansion plan timing. 
3 The weighted average cost of capital used for this discounting is 6.43%.  
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undergoing, and it is working to optimize capacity markets to ensure reliability at 
reasonable costs.  But that is a work in progress, making it difficult to forecast 
accurately what PJM’s market rules—and their financial impacts on customers—
might be in the near and medium term. 

• Although not to the same extent as MISO, PJM has reliability concerns that raise
doubt about the ability of new load-serving members to assume confidently that
carrying less capacity in PJM—the primary basis for long-term RTO membership
benefits—will result in reliable service for the customers they serve.

• The Companies’ quantitative analysis assumes zero cost for hedging or otherwise
managing price risk in an RTO, and it further assumes relatively modest
transmission cost allocations for other members’ transmission expansion projects.
Those assumptions may prove to be reasonable, but the risk associated with them
is primarily that they underestimate RTO costs, not that they overestimate them.

• It is reasonable to assume the Companies could obtain PJM (or other RTO)
membership at any time.

• It is equally reasonable to assume—based in large part on the Companies’ own
experience exiting MISO—that exiting an RTO would be costly and time-consuming,
if possible at all.  Because of the difficulty and low likelihood of exiting an RTO, it is
in customers’ interest for projected benefits of RTO membership to be both durable
and reasonably likely across broad range of future scenarios before seeking RTO
membership.

• Based on the Guidehouse capacity expansion plan modeling, it appears that
pursuing a capacity expansion plan for the Companies that included both NGCC and
solar capacity in the near and medium term would result in a “no regrets” outcome
if PJM membership became prudent in the next 10 to 15 years.

These qualitative factors show that, if anything, the Companies’ and Guidehouse’s analyses 
overestimated possible RTO benefits and underestimated RTO costs by assuming stable 
market rules, RTO resource adequacy and reliability, low transmission expansion costs, and 
zero cost associated with hedging RTO price risk.  They further show that there is no 
particular advantage to seeking RTO membership now because the opportunity will remain 
open in the future.  Finally, they show that capacity expansion plans that would ensure 
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reliable and economical service as standalone utilities should also be advantageous if the 
Companies later become RTO members. 

In short, the Companies’ quantitative and qualitative analyses are fully aligned: RTO 
membership is not in customers’ best interest at this time.  The Companies will perform 
another RTO Membership Study in 2023, reassessing any changes in the outlook for RTO 
reliability as indicated in NERC, RTO, and other reports, as well as updating the inputs to 
energy and capacity market models. 
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2 Background 
The following background information provides helpful context for the Companies’ 
quantitative and qualitative analyses in the 2022 RTO Membership Analysis. 

2.1 The Companies’ History and Experience with RTOs 
The Companies were founding members of MISO, operating within MISO from 2002 until 
September 1, 2006, when the Companies terminated their MISO membership with 
Kentucky Public Service Commission (“Commission”) approval.4  Although the Companies 
are no longer members of MISO, the Companies are market participants in, and regularly 
transact in, both MISO and PJM. 

2.2 The Companies’ Previous RTO Membership Analyses 
Since exiting MISO, the Companies have periodically conducted high-level analyses to 
evaluate whether full membership in an RTO might be beneficial to their customers, and 
they currently have an obligation to file an annual RTO analysis.5  The Companies filed their 
2021 RTO Membership Analysis with the Commission on October 19, 2021.6   

The Companies based their 2022 study on the Companies’ previous RTO Membership 
Analyses with the addition of third-party energy and capacity market modeling by 
Guidehouse to reflect the best available and current data.  

2.3 Approach to RTO Membership Decision 
The decision to join an RTO requires not only a broad evaluation of detailed assumptions 
and quantitative modeling, but also a fundamental business review of the desired operating 
environment considering the required changes to the Companies’ overall operating 
practices and their potential impacts on customers.  Fundamentally, joining an RTO is 
transferring functional control of generation and transmission operations to the RTO and 
participating in current and future RTO-administered wholesale markets, however those 
markets for generation and load may develop.  Significant risk exists that operation under 

4 In 2003, the Commission initiated on its own motion an investigation into the Companies’ membership in 
MISO to determine if that membership provided net benefits to customers.  In the Matter of: Investigation of 
the Membership of Louisville Gas and Electric Company and Kentucky Utilities Company in the Midwest 
Independent Transmission System Operator, Inc., Case No. 2003-00266, Order (Ky. PSC July 17, 2003).  The 
Commission determined in late May 2006 that ongoing MISO membership was not likely to provide ongoing 
net benefits to customers and authorized the Companies to terminate their MISO membership. Case No. 
2003-00266, Order (Ky. PSC May 31, 2006). 
5 Electronic Application of Kentucky Utilities Company for an Adjustment of Its Electric Rates, Case No. 2018-
00294, Order at 29-30 (Ky. PSC Apr. 30, 2019); Electronic Application of Louisville Gas and Electric Company 
for an Adjustment of Its Electric and Gas Rates, Case No. 2018-00295, Order at 33 (Ky. PSC Apr. 30, 2019).  
6 In accordance with the Commission’s April 30, 2019 Orders in Case Nos. 2018-00294 and 2018-00295, the 
Companies filed their 2020 RTO Membership Analysis in the post-case correspondence of those proceedings. 
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the rules of the RTO will not be consistent with the Companies’ obligations to reliably serve 
customers at the lowest reasonable cost.  RTO policies, requirements, and operations are 
driven by the changing regulatory landscape, variable market conditions, and diverse 
stakeholder groups that represent varying interests across multiple states.7  RTO members, 
their stakeholders, and state regulators cede control over significant revenue streams, cost 
incurrence and allocation, and decisions impacting the transmission system and generation 
fleet – and ultimately cost of service to customers.  It is unlikely that a decision to join an 
RTO will be reversible in the future, so it is critical that the Companies have adequate insight 
into the potential future structure and market rules of the RTO. 

2.4 RTO versus standalone responsibilities 
Responsibilities are fundamentally different for utilities that are part of an RTO versus 
standalone operation.  Before considering potential financial costs and benefits that are 
highly dependent on market forecasts and RTO market rule developments, it is important 
to understand the functional responsibilities of RTO members and non-members across the 
spectrum of Balancing Authority, Generation, and Transmission activities as described in 
Table 3. 

7 PJM operates in all or parts of 13 states and the District of Columbia to manage over 85,000 miles of high 
voltage transmission lines and 185,000 MW of generating resources.  
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Table 3 - Functional Responsibilities 
Activity Current / Stand Alone RTO Member 
Generation Commitment / 
Dispatch 

Self-managed to meet 
customers’ load RTO/market controlled 

Generation Reliability Self-managed Market influenced; RTO rules 
Reliability Metrics Self-managed Market influenced 
Changing Market Design / 
Rules N/A RTO controlled 
Fuel and Energy Costs for 
Customers 

Self-managed; regulatory 
review / low volatility 

Subject to Locational Market 
Price (“LMP”); highly volatile 

Renewable integration Self-managed Market influenced 
Resource Adequacy Self-managed Market influenced 

Resource Planning 
Low cost reliable service 
responsibility Manage market risk 

Stakeholder / Customer desires More narrow / alike Wide ranging / dissimilar 
Transmission Cost Allocation Self-managed RTO controlled 
Transmission Reliability Self-managed RTO influenced 
Transmission Expansion 
Planning Self-managed and ITO8 RTO oversite and influence 
Transmission Operations Self-managed RTO oversite and approval 
ATC Calculations and OASIS 
Administration Self-managed; RC9 and ITO RTO managed 
Transmission Compliance Self-managed RTO managed (primarily) 

As RTO members, the Companies would no longer commit units to serve native load 
customers based on the Companies’ load forecast and unit economics as occurs in today’s 
standalone operating environment. Instead, the RTO would dispatch the Companies’ 
generating units, leaving the Companies’ customers subject to market LMPs that reflect 
broader RTO load and system conditions, transmission congestion, and RTO market rules. 
In an RTO, the Companies’ activities would focus on meeting RTO tariff requirements and 
attempting to hedge market risk through the use of Auction Revenue Rights (“ARRs”) and 
Financial Transmission Rights (“FTRs”).  PJM describes FTRs as a way to “allow market 
participants to offset potential losses (hedge) related to the price risk of delivering energy 
to the grid.  FTRs are financial contracts entitling the FTR holder to a stream of revenues (or 
charges) based on the day-ahead hourly congestion price difference across an energy 

8 As non-RTO members, the Companies have an Independent Transmission Operator (“ITO”), which helps 
ensure impartial transmission system administration.  TranServ is the Companies’ current ITO. 
9 As non-RTO members, the Companies have third-party Reliability Coordinator (“RC”).  TVA is the Companies’ 
current RC. 
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path.”10  ARRs “are entitlements allocated annually to firm transmission service customers 
that entitle the holder to receive an allocation of the revenues from the Annual FTR Auction. 
ARRs are another hedging mechanism available to PJM’s transmission service customers.”11 
In summary, the Companies’ primary focus as RTO members would shift from supporting 
customers with reliability and economic unit dispatch to optimizing transactions to meet 
RTO market rules and reduce customers’ exposure to financial risk. 

2.5 MISO Reliability Concerns and Study Focus on PJM 
The Companies’ 2022 RTO Membership Analysis focuses solely on a PJM membership 
evaluation due to increasing uncertainty about MISO’s reliability related to the lack of 
generation resources in the MISO footprint, as well as the Companies’ consistent findings 
in all their previous RTO membership analyses that potential MISO membership was always 
less favorable than potential PJM membership.  If MISO’s reliability concerns resolve, the 
Companies will again include an evaluation of MISO membership in future RTO membership 
analyses. 

Recent reports from NERC and MISO itself indicate a state of increasing reliability risk within 
MISO.  NERC’s 2022 Summer Assessment asserts that MISO faces a capacity shortfall in the 
North and Central areas, resulting in high risk of energy emergencies during summer 
conditions. Four of eleven zones entered the annual Planning Resource Auction (“PRA”) 
without enough capacity to cover their requirements.12  MISO’s PRA for planning year 
2022/2023 indicated a 1.3 GW capacity shortfall in the North and Central regions, resulting 
in capacity prices clearing at the Cost of New Entry (“CONE”) $236.66 / MW-Day.13 

MISO stated in its 2022/2023 Planning Resource Auction Results presentation, “Zones 1-7 
have an increased risk of needing to implement temporary, controlled load sheds.”14  In 
MISO’s Summer 2022 Seasonal Assessment for Generation presentation (dated April 28, 
2022), MISO indicated that “[u]nder typical demand and generation outages, MISO is 
projecting insufficient firm resources to cover summer peak forecasts.”15  Furthermore, 

10 “Financial Transmission Rights”, PJM, https://www.pjm.com/markets-and-operations/ftr. 
11 Auction Revenue Rights FAQs, PJM, PJM Learning Center - Auction Revenue Rights FAQs. 
12 “2022 Summer Reliability 
Assessment”,https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_SRA_2022.pdf, 
North American Electric Reliability Corporation, May 2022, pg. 4-5 
13  “2022/2023 Planning Resource Auction Results”,
https://cdn.misoenergy.org/2022%20PRA%20Results624053.pdf, MISO, April 14, 2022, slides 2, 4. 
14  “2022/2023 Planning Resource Auction Results”,
https://cdn.misoenergy.org/2022%20PRA%20Results624053.pdf, MISO, April 14, 2022, slide 9. 
15  https://cdn.misoenergy.org/20220428%20Summer%20Readiness%20Workshop624245.pdf, MISO, April 
28, 2022, page 28. 

https://cdn.misoenergy.org/20220428%20Summer%20Readiness%20Workshop624245.pdf
https://www.pjm.com/markets-and-operations/ftr
https://learn.pjm.com/three-priorities/buying-and-selling-energy/auction-revenue-faqs#faq-box-text0
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_SRA_2022.pdf
https://cdn.misoenergy.org/2022%20PRA%20Results624053.pdf
https://cdn.misoenergy.org/2022%20PRA%20Results624053.pdf
https://cdn.misoenergy.org/20220428%20Summer%20Readiness%20Workshop624245.pdf
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“Emergency resources and non-firm energy imports are projected to be needed to maintain 
system reliability.”16 

MISO’s capacity market structure continues to evolve in an attempt to catch up to these 
looming reliability risks.  On August 31, 2022, FERC issued an Order conditionally approving 
changes to MISO’s tariff to move its capacity market from an annual construct to a seasonal 
construct with four seasonal resource adequacy requirements.17  In a concurring opinion to 
that Order, one FERC Commissioner expressed an “increasing[] concern[]” about “MISO’s 
ever-decreasing excess reserve margins and MISO’s apparent inability to retain sufficient 
dispatchable generation to ensure reliability and resource adequacy.”18  The Commissioner 
further characterized the market’s inability to procure sufficient dispatchable generation as 
“a flaw so fundamental that it calls the justness and reasonableness of a market’s resulting 
rates into question.”19 

These significant reliability concerns alone would be adequate cause to exclude MISO from 
this year’s RTO study.  But that exclusion finds further support in all of the Companies’ 
previous analyses, which have uniformly found that, though no RTO membership was 
favorable for the Companies’ customers, potential MISO membership was consistently less 
favorable than potential PJM membership.  For example, in the Companies’ 2021 RTO 
Membership Analysis, potential MISO membership was detrimental to the Companies’ 
customers across all five years and all three cases studied, whereas the potential PJM 
membership results were mixed across the three cases. 20   The same was true in the 
Companies’ 2020 RTO Membership Analysis across all ten years and all three cases 
studied.21  It was therefore reasonable to exclude MISO from this year’s study and perform 
a more in-depth quantitative analysis of possible PJM membership.  

16  https://cdn.misoenergy.org/20220428%20Summer%20Readiness%20Workshop624245.pdf, MISO, April 
28, 2022, page 28. 
17 Midcontinent Independent System Operator, Inc., FERC Docket Nos. ER22-495-001 and ER22-495-002, Order 
Accepting Proposed Tariff Revisions Subject to Condition (FERC Aug. 31, 2022). 
18 Id., Concurring Opinion of Commissioner Danly at 1-2.  
19 Id. at 2 (“A market’s failure to procure sufficient capacity with the needed characteristics is a flaw so 
fundamental that it calls the justness and reasonableness of a market’s resulting rates into question. Perhaps, 
given this systemic failure, Vistra Corp. was correct in describing MISO’s capacity market as ‘irreparably 
dysfunctional.’”). 
20 Case Nos. 2020-00349 and 2020-00350, 2021 RTO Membership Analysis at 6 (Oct. 19, 2021). 
21 Case Nos. 2020-00349 and 2020-00350, 2020 RTO Membership Analysis at 21-22 (Mar. 31, 2020). 

https://cdn.misoenergy.org/20220428%20Summer%20Readiness%20Workshop624245.pdf
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3 Quantitative Analysis of Possible PJM Membership 
The quantitative analysis the Companies performed as part of the 2022 RTO Membership 
Analysis is the most rigorous, in-depth annual RTO analysis the Companies have performed 
to date.  The analysis considered a longer time span than previous studies (16 years), 
involved more expansive energy and capacity modeling than previous studies with the 
assistance of a reputable third-party consultant, Guidehouse, and studied more future 
scenarios than previous RTO membership analyses. 

This year’s quantitative analysis is nonetheless fundamentally similar to previous years’ 
studies: it uses high-quality assumptions about key inputs (e.g., load and fuel-price 
forecasts), develops possible future scenarios for study, identifies categories of costs and 
benefits likely to change between standalone versus RTO member operations, and then 
studies the effects of standalone versus RTO-member operations in the various scenarios. 

As detailed and explained below, the conclusion of this year’s quantitative analysis is the 
same as previous years’ analyses: RTO membership is unlikely to benefit the Companies’ 
customers at this time.  But the quantitative analysis also shows that adding NGCC and solar 
capacity as the Companies’ coal units retire is likely advantageous in both the standalone 
and PJM-member scenarios, indicating that adding such capacity would not prejudice the 
Companies’ customers if RTO membership appeared to be beneficial in future analyses in 
the next 10-15 years.   

In the following subsections, the Companies describe and explain their key input 
assumptions, the cases they developed for analysis, the various cost and benefit categories 
quantified, and the results of their and Guidehouse’s analyses.  

3.1 Key Input Assumptions 
The Companies provided the following key inputs to Guidehouse to use in its energy and 
capacity modeling efforts and to use in developing different future scenarios (cases) to 
analyze.   

Load Forecast 
The Companies used their 2023 Business Plan load forecast for all years and cases studied 
in these analyses.  As a simplifying assumption and to enhance comparability across cases 
studied, the Companies assumed load would not change between cases studied.   

Unit Retirements 
As a simplifying assumption, the Companies assumed the retirement schedule shown in 
Appendix 2 for their existing generating units across all cases studied.  Notably, it includes 
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significant coal unit retirements by the end of 2034: Mill Creek Units 1 and 2, Ghent Units 1 
and 2, and Brown Unit 3. 

Capacity Expansion Costs 
The capital and operating and maintenance costs shown in Appendix 2, taken from the 
National Renewable Energy Laboratory’s 2022 Annual Technology Baseline, informed the 
capacity expansion cost assumptions used by Guidehouse as it developed capacity 
expansion plans for the Companies in standalone and PJM-member operations.   

Fuel Prices 
The Companies used their 2023 Business Plan mid and high fuel price forecasts in these 
analyses.  These forecasts included the impacts of increased fuel prices experienced since 
the Companies’ 2021 Integrated Resource Plan filing and are significantly higher than both 
comparable fuel price projections in the Companies’ 2022 Business Plan. 

Carbon Dioxide Emission Regulations 
The Companies asked Guidehouse to study two CO2 emission regulation scenarios: one in 
which no new CO2 emission regulations apply and another with a CO2 reduction pathway 
consistent with an illustrative pathway proposed by the Intergovernmental Panel on 
Climate Change’s (“IPCC”) to limit global warming to 1.5 degrees Celsius applies. 22  
Appendix 2 shows this assumed pathway of annual CO2 reductions from 2010 levels.  
Guidehouse modeled the latter regulatory approach by applying a set of CO2 shadow prices 
to achieve the necessary level of CO2 reductions.  

3.2 Cases Developed 
The Companies determined that studying four total cases would provide a reasonable range 
of outputs to determine whether, on a quantitative basis, PJM membership might be 
beneficial for customers at this time.  The four cases studied are: 

1. Mid fuel prices and no CO2 emission regulations
2. Mid fuel prices and CO2 emission regulations
3. High fuel prices and no CO2 emission regulations
4. High fuel prices and CO2 emission regulations

22 IPCC describes its “P3” pathway as “A middle-of-the-road scenario in which societal as well as technological 
development follows historical patterns.  Emissions reductions are mainly achieved by changing the way in 
which energy and products are produced, and to a lesser degree by reductions in demand.”  See p. 14 of IPCC’s 
2018: Summary for Policymakers in: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global 
warming of 1.5°C above pre-industrial levels in the context of strengthening response to climate change, 
sustainable development, and efforts to eradicate poverty at https://doi.org/10.1017/9781009157940.001. 

https://doi.org/10.1017/9781009157940.001
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Of the four cases studied, the Companies believe Case 4 is the least likely; CO2 emission 
regulations would tend to reduce the demand for fossil fuels, making persistent high fossil 
fuel prices less likely in that scenario (barring long-term supply constraints).  The 
Companies’ view is that the future is more likely to fall within the ranges of fuel prices and 
CO2 restrictions modeled in Cases 1-3. 

3.3 Costs and Benefits Analyzed 
The Companies identified the following key categories of costs and benefits to consider 
regarding possible RTO membership.  Note that the values of the costs and benefits for 
most of these categories do not change across the four fuel-price and CO2-emissions cases 
because the value of the costs or benefits do not vary with fuel prices or CO2 regulations.   

Note also that the names shown in parentheses in the following headings reflect the names 
used for the cost and benefit categories shown in the cost-benefit tables for the four fuel-
price and CO2 cases in Appendix 1. 

RTO Administrative Fee (“PJM Admin Fee Cost”) 
Every RTO has administrative costs it must recover from market participants.  The 
Companies calculated the PJM administrative fee as a charge per MWh of load served.  The 
RTO Administrative Fee does not change between cases because forecasted load does not 
vary across cases.  The Companies calculated the administrative charge per MWh by 
escalating PJM’s current charge by 2% per year to account for inflation, a conservative 
approach that tends to favor PJM membership by likely understating this cost given current 
inflation expectations.  In nominal dollars, this cost increases from $19.2 million to $26.4 
million per year.   

RTO Energy Uplift Cost (“PJM Energy Uplift (BOR) Cost”) 
Every RTO must provide energy balancing operating reserves to ensure grid stability, and it 
must recover those costs (also called uplift costs) from market participants.  The Companies 
calculated the PJM energy uplift cost as a charge per MWh of load served.  Thus, the PJM 
Energy Uplift (BOR) Cost does not change between cases because forecasted load does not 
vary across cases.  The Companies held the PJM energy uplift cost per MWh constant across 
the 16 years of the study at about $5 million per year in nominal dollars. 

Transmission Expansion Cost (“PJM Transmission Expansion Cost”) 
Transmission planning and the allocation of expansion costs are major activities for RTOs. 
Under current PJM policy, the cost of new high voltage transmission projects approved 
under its annual Regional Transmission Expansion Planning (“RTEP”) process is allocated 
based on a combination of zonal load ratio share and flow-based calculation.  The 
Companies estimated their allocation for projects documented in the RTEP within this 
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analysis period using PJM’s publicly posted RTEP project information.  Consistent with the 
2021 RTO Membership Analysis, in this analysis the Companies used PJM’s most current 
RTEP project information (April 2022).  Based on this information, the Companies’ annual 
transmission expansion costs as PJM members are estimated to range from $17.8 million 
to $20.5 million, which values do not change between cases studied because the 
Companies’ load (and therefore load share) does not change between cases. 

Note that the Companies did not include in standalone operation possible transmission cost 
sharing in the Southeastern Regional Transmission Planning (“SERTP”) region for FERC 
Order 1000 compliance because such future costs, if any, are unknown at this time.  In 
addition, the Companies have not incurred any historical transmission project costs from 
the SERTP region.  Such costs, if any, would offset the net costs shown for PJM Transmission 
Expansion Cost in this comparative analysis.  The Companies do not anticipate that such 
SERTP-related costs would be comparable to the PJM Transmission Expansion Cost values 
included in this analysis. 

Internal Cost of RTO Membership (“LG&E/KU Internal Implementation”) 
As RTO members, the Companies would incur a small amount of ongoing internal cost to 
enable them to participate in the RTO.  The amounts the Companies have projected (all less 
than $1 million per year in nominal dollars) account only for anticipated hardware and 
software costs, including generation metering and software licensing costs.  They do not 
include any personnel costs, and they do not vary across cases. 

Lost Transmission Revenue (“LG&E/KU Lost Transmission Revenue”) 
In PJM, the Companies would have a zonal transmission rate that would be calculated in a 
similar fashion to how their transmission rate is calculated currently with the Companies as 
stand-alone transmission providers.  In an RTO, the zonal transmission rate would apply to 
any network or point-to-point transmission that sinks in the zone, and the rate would 
continue to be based on the Companies’ transmission revenue requirements.  The analysis 
reflects an expected decrease in the sale of point-to-point transmission service resulting 
from RTO membership as the Companies would be under the RTO tariff and would not offer 
point-to-point transmission service directly.  The lost transmission revenue included in this 
analysis ranges from $3 million to $8.6 million per year and does not vary between cases.  

The Companies would also potentially receive an allocation of revenues from PJM based on 
the revenues that PJM collects for point-to-point transmission service that does not sink 
within the RTO (i.e., drive-out and drive-through transmission service).  PJM has a 
mechanism for this allocation based on combinations of transmission plant in service ratio 
and flow-based derivations.  Due to the difficulties in projecting drive-through and drive-
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out transmission use, as well as flows and ratios that would drive the Companies’ allocation 
of revenues, the Companies did not attempt to determine the potential projected value of 
this allocation and therefore did not include it in this analysis.  When the Companies were 
previously members of MISO, revenues for drive-through and drive-out transmission use 
were around $1 million annually.  Due to the passage of time and changes in transmission 
facilities and use since the Companies’ exit, the Companies did not use this historical 
performance value as a proxy but do believe it indicates that revenue from this service is 
not likely to be significant. 

Lost Settlement Revenue (“LG&E/KU Lost Joint Party Settlement Revenue”) 
The Companies are parties to a settlement agreement between MISO, SPP, and others to 
address issues that arose from MISO’s southern expansion to include Entergy and operate 
as a single Balancing Authority Area.  Under the settlement agreement, MISO compensates 
SPP and others, including the Companies, for the use of these parties’ systems.  Although it 
is uncertain, the Companies determined it was reasonable to assume that compensation to 
the Companies under the settlement agreement would stop if the Companies were to 
integrate into PJM.  The lost revenue ranges from $1.5 million to $2 million per year in 
nominal dollars and does not vary between cases. 

RTO Energy Market Benefits or Costs (“PJM Energy Market Benefits/(Costs)”)  
The Companies engaged Guidehouse to model the potential energy and capacity market 
costs and benefits of joining PJM.  This engagement was designed to allow for a third-party 
view and a more expansive level of modeling detail that is beyond the scope of the 
Companies’ existing tools.  The Companies’ previous studies represented market prices as 
the result of market interactions, whereas Guidehouse attempts to model the interactions 
of all market parties.  The Companies evaluated 11 potential consultants, interviewed a 
short list of three, and chose Guidehouse based on their more robust model and in-house 
modeling experience.   

Guidehouse evaluated the potential costs and benefits related to PJM’s energy and capacity 
markets in the following steps.23   

Data alignment 
The Companies provided detailed data for existing unit and system specifications, fuel price 
forecasts, and an assumed schedule for unit retirements.24  Appendix 2 and Exhibit 2 detail 
these assumptions. 

23 Guidehouse’s full report of this analysis is attached as Exhibit 2. 
24 The assumed coal unit retirement schedule is consistent with the Companies’ 2021 IRP. 
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Benchmarking 
Guidehouse updated their existing models with the Companies’ data and benchmarked 
their forecasts of generation and production costs to approximate the results of the 
Companies’ existing 2023 Business Plan forecasts.  These models included developing 
forecasts for energy and capacity market prices.  

Standalone Scenario 
Guidehouse developed a status quo scenario representing the Companies remaining 
standalone (i.e., outside PJM’s footprint), including a forecast for replacement generation 
required to meet the Companies’ summer and winter reserve margin targets.  This 
scenario’s assumptions include mid fuel prices and no future CO2 emissions regulations and 
is referenced as Case 1-Standalone.  Guidehouse developed potential capacity expansion 
plans for the Companies and PJM and forecasts for the Companies’ cost to serve load, 
energy market prices, and the Companies’ energy market imports and exports while outside 
PJM.  The modeled expansion plan for the Companies is summarized in Table 4 below. 

Table 4 - LG&E/KU Modeled Expansion Plan, Case 1-Standalone (Nameplate MW) 
Combined 
Cycle Gas 

Simple 
Cycle Gas 

Battery 
Storage Solar Wind 

2025 
2026 
2027 100 
2028 484 200 
2029 484 100 
2030 
2031 
2032 
2033 100 
2034 400 250 
2035 484 250 
2036 800 100 400 
2037 200 200 250 100 
2038 200 200 250 
2039 200 200 250 
2040 968 200 200 

RTO scenario  
Guidehouse developed a scenario representing the Companies joining PJM, including a 
forecast for replacement generation required to meet PJM’s resource requirements.  This 
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scenario’s assumptions also include mid fuel prices and no future CO2 emissions regulations 
and is referenced as Case 1-RTO.   

Starting in 2028, to eliminate the uncertainty and risk exposure regarding PJM’s future 
capacity market rules and prices, the Companies assumed they would follow PJM’s existing 
fixed resource requirement (“FRR”) provision.  The FRR allows Companies to meet their 
resource adequacy requirements with their own resources outside of PJM’s capacity market 
while still operating in PJM’s energy markets. 25   Based on the Companies’ assumed 
retirement schedule, Guidehouse developed an expansion plan to meet the FRR provision. 
Guidehouse also developed a capacity expansion plan for PJM and forecasts for the 
Companies’ cost to serve load, energy market prices, and the Companies’ energy market 
imports and exports as a PJM member.  The modeled expansion plan for the Companies is 
summarized in Table 5 below.   

25 An FRR entity must annually demonstrate their ability to meet PJM’s requirements and must commit 
specific resources to their capacity plan.  FRR entities are subject to shortage and performance penalties if 
their resource plan is inadequate.  See https://pjm.com/-/media/committees-
groups/committees/mic/2020/20200108/20200108-item-04c-frr-alternative-education.ashx and 
https://www.pjm.com/-/media/about-pjm/newsroom/fact-sheets/securing-resources-through-fixed-
resource-requirement-fact-sheet.ashx. 

https://pjm.com/-/media/committees-groups/committees/mic/2020/20200108/20200108-item-04c-frr-alternative-education.ashx
https://pjm.com/-/media/committees-groups/committees/mic/2020/20200108/20200108-item-04c-frr-alternative-education.ashx
https://www.pjm.com/-/media/about-pjm/newsroom/fact-sheets/securing-resources-through-fixed-resource-requirement-fact-sheet.ashx
https://www.pjm.com/-/media/about-pjm/newsroom/fact-sheets/securing-resources-through-fixed-resource-requirement-fact-sheet.ashx
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Table 5 - LG&E/KU Modeled Expansion Plan, Case 1-RTO (Nameplate MW) 
Combined 
Cycle Gas 

Simple 
Cycle Gas 

Battery 
Storage Solar Wind 

2025 
2026 
2027 
2028 484 300 
2029 100 
2030 
2031 
2032 
2033 100 
2034 484 500 250 
2035 100 350 
2036 400 100 
2037 400 200 250 100 
2038 200 250 
2039 484 400 250 
2040 200 

Note that the standalone and RTO expansion plans Guidehouse’s model generated for the 
Companies both add almost 1,000 MW of NGCC capacity, 400 MW or more of simple-cycle 
CT capacity, and 750 MW of solar capacity by 2034.  

The PJM energy market benefits and costs resulting from the Guidehouse analysis vary 
significantly by case and range from a benefit of over $300 million in a single year to a cost 
of almost $500 million, all in nominal dollars. 

Capacity Revenues (“PJM Capacity Market Benefits/(Costs)”)  
In the RTO scenario, the Companies assumed they would sell capacity above PJM’s FRR 
capacity requirements to meet load until 2028, when the assumed retirement schedule 
resulted in a capacity need under PJM’s resource adequacy requirements.  For the planning 
years of 2025/2026 and 2026/2027, the Companies forecasted potential revenues from 
PJM’s capacity market based on PJM’s projected resource requirements and historical 
capacity auction prices, capacity clearing rates, and peak load coincidence with the 
Companies, specified as follows:   

• PJM’s forecasted pool requirement of 9.18% on an unforced capacity basis.
• Guidehouse’s forecast of capacity prices for the following planning years (in nominal

dollars):
o 2025/2026:  $53.12/MW-day
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o 2026/2027:  $69.35/MW-day
• The highest capacity auction clearing rates by resource type since PJM’s 2016/2017

planning year:
o Coal: 85.1%
o Gas: 95.3%
o Hydro: 97.5%
o Solar: 87.8%

• The Companies annual peak loads have averaged 92% coincident with PJM’s
published annual peak loads since 2012.

The resulting capacity revenues are shown in Table 6 on a calendar year basis in nominal 
dollars and do not vary between cases.  

Table 6 – Capacity Revenues for Case 1-RTO ($M nominal) 
Capacity 

(Revenues) 
2025 (0.1) 
2026 (0.1) 
2027 (0.03) 

2028-2040 0 

Avoided Capacity Savings (“Avoided Capacity Savings”) 
Comparing the expansion plan for the RTO scenario to the standalone scenario results in 
the potential for avoided capacity savings due to PJM’s lower resource obligations.  The 
Companies modeled these savings by forecasting the difference in annual revenue 
requirements for capital recovery and fixed operating costs between the RTO and 
standalone scenarios, as summarized in Table 7.  Generally, joining PJM offers the 
opportunity for avoided capacity savings over time due to PJM’s lower resource obligations 
for members compared to the reserve margins the Companies must maintain on a 
standalone basis.  The values below do not vary between cases. 
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Table 7 - Revenue Requirements of New Capacity (Nominal $M) 

Standalone RTO 
RTO Avoided 

Capacity Savings/ 
(Costs) 

2025 0 0 0 
2026 0 0 0 
2027 16 0 16 
2028 118 132 (14) 
2029 205 149 56 
2030 200 144 56 
2031 195 139 55 
2032 190 135 54 
2033 200 152 48 
2034 293 354 (61) 
2035 409 437 (27) 
2036 623 515 108 
2037 742 669 73 
2038 834 739 95 
2039 925 926 (1) 
2040 1,155 938 218 

Avoided Standalone Fees (“Avoided Fees ( FERC, TVA RC, ITO, TEE)”) 
Under FERC regulations, the annual FERC charge is assessed to all RTO energy for load, and 
not just “wholesale” load as the Companies are assessed outside of an RTO.  For this 
analysis, the projected FERC assessment charges were included in RTO administrative 
charges.  The amount that the Companies currently pay is included as a projected benefit 
to quantify properly the net change in cost.  

RTO membership would also result in cost savings from the elimination of certain third-
party services the Companies require in standalone operation.  For the purposes of this 
analysis, the Companies assumed they would no longer need the current Independent 
Transmission Organization (“ITO”) or Reliability Coordinator (“RC”) services provided by 
TranServ and TVA, respectively.  In addition, the analysis assumes the current reserve-
sharing contract with TVA would no longer be needed. 

The value of these avoided fees ranges from $7 million to $7.9 million annually in nominal 
dollars, which do not vary between cases. 
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Elimination of De-pancaking Costs (“LKE Elimination of De-Pancaking”) 
The Companies currently provide Merger Mitigation De-pancaking (“MMD”) credits to 
certain entities importing from MISO.26  For the purpose of this analysis, the Companies 
assumed all but MISO Schedule 26A would be eliminated if the Companies joined PJM.27 
The benefit amount from reducing MMD expense is based on such expenses included in the 
2023 Business Plan.  The value of de-pancaking elimination ranges from $0.4 million to 
$22.2 million annually in nominal dollars, and these values do not vary between cases. 

3.4 Quantitative Analysis Results 
The Companies’ and Guidehouse’s quantitative analyses show that in most years and most 
cases studied, PJM’s energy markets are a net negative for customers due to having to 
purchase customers’ energy requirements at LMP prices and not receiving sufficient 
offsetting energy market revenues.  In most years and in most cases, the offsetting RTO-
membership benefit of avoided capacity savings is insufficient to equal or exceed the net 
costs associated with PJM’s energy markets.  Adding to those results the persistent net 
negative impact of all other RTO-membership costs and benefits results in PJM membership 
being unfavorable on a nominal dollar basis across all four cases considered, as shown in 
Figure 2:   

26 The Companies had been crediting MISO transmission charges for imports from MISO for certain customers 
pursuant to a FERC filed agreement, LG&E/KU FERC First Revised Rate Schedule No. 402, relating to the 
Companies’ 1998 merger and 2006 exit from MISO. See, E.ON U.S., LLC, et al., Docket No. ER06-1279-000. The 
Companies received FERC approval to eliminate this obligation, subject to the implementation of a transition 
mechanism for certain power supply arrangements. See, FERC Docket Nos. EC98-2-001, ER18-2162-000, EC98-
2-002, ER18-2162-001, ER19-2396-000, ER19-2397-000, ER19-2396-001, ER19- 2397-001, EC98-2-003, ER18-
2162-002, EC98-2-004, ER18-2162-003, ER19-2396-002, ER19-2397-002 and D.C. Circuit Court of Appeals
Docket Nos. 19-1236, 19-1237, 20-1282, 20-1326, 20-1452, 20-1459, 21-1013, 21-1025 (consolidated). The
Commission decision eliminating MMD was remanded to FERC by a decision of the Court of Appeals on August 
4, 2022. A transition mechanism remains in effect pending FERC action on remand.

27 This assumption weighs the benefit to joining the RTO higher but is reasonable in lieu of a FERC order 
providing direction in this area, as it is based on the current approved approach to pancaked rates at the 
MISO-PJM seam. FERC has required that transmission across the MISO-PJM be depancaked through the use 
of license plate rates. An exception to this general depancaking rule was created for MISO Schedule 26A in 
2016. See, Midwest Independent Transmission System Operator, Inc., 156 FERC ¶61,034 (2016) (Order on 
Remand from the Seventh Circuit finding that, in light of current conditions, the limitation on export pricing 
to PJM is no longer justified for MISO Schedule 26A charges).  
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Figure 2 - Net Benefits/(Costs) of Joining PJM (Nominal $M) 

Comparing only the energy and capacity-related costs benefits of PJM membership (i.e., the 
sum of “PJM Energy Market Benefits/(Costs),” “PJM Capacity Market Benefits/(Costs),” and 
“Avoided Capacity Savings”) produces similar results: 

Figure 3 - Net Energy and Capacity Only Benefits/(Costs) of Joining PJM (Nominal $M) 
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These figures (and the data underlying them in Appendix 1) indicate that there is some 
potential for savings in the RTO in the early years, when the Companies are longer on 
capacity and could sell energy into PJM.  But starting in 2029, as assumed coal retirements 
impact the Companies’ capacity position, higher RTO energy costs are only partially offset 
by avoided capacity savings in the RTO, resulting in PJM membership being higher cost in 
most years.  Table 8 shows the same result in tabular form: 

Table 8 - Total Incremental Benefits/(Costs) by Case (Nominal $M) 
Case 1 Case 2 Case 3 Case 4 

Mid Fuel 
No CO2 Reg. 

Mid Fuel 
With CO2 Reg. 

High Fuel 
No CO2 Reg. 

High Fuel 
With CO2 Reg. 

2025 3 7 4 195 
2026 11 (2) (7) 265 
2027 7 (7) (2) 322 
2028 24 16 (38) 238 
2029 (65) (167) (205) (85) 
2030 (40) (166) (217) (87) 
2031 (67) (185) (236) (128) 
2032 (66) (196) (250) (125) 
2033 (69) (215) (252) (98) 
2034 (43) (7) (26) 101 
2035 (123) (215) (243) (236) 
2036 (77) (242) (258) (385) 
2037 (74) (156) (159) (236) 
2038 (56) (132) (154) (220) 
2039 (63) (74) (69) (82) 
2040 105 69 92 33 

These nominal dollar results are similar, though not identical, to the results in present value 
dollar terms.  The tables below show the total net costs or savings of PJM membership in 
nominal dollars and in 2022 present value dollars discounted using a weighted average cost 
of capital for the Companies.28   

28 The weighted average cost of capital used for this discounting is 6.43%. 
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Table 9 - Net Benefits/(Costs) of Joining PJM ($M) 
Case 1 Case 2 Case 3 Case 4 

Nominal (1,246) (2,327) (2,675) (1,183) 
2022 PV Dollars (620) (1,165) (1,365) (272) 

Table 10 - Net Benefits/(Costs) of Joining PJM—Energy and Capacity Only ($M) 
Case 1 Case 2 Case 3 Case 4 

Nominal (592) (1,673) (2,021) (529) 
2022 PV Dollars (286) (832) (1,032) 61 

Table 10 above is perhaps the most instructive of all.  It suggests that even assuming all 
other PJM costs and benefits net to zero—including PJM administrative costs of $19 million 
to $26 million per year—the energy and capacity impacts of PJM membership would be net 
beneficial for customers only in Case 4, and only nominally so: on average, less than $4 
million of net present value benefit per year.  In all other cases studied, PJM’s energy and 
capacity impacts alone would result in net present value costs to customers ranging from 
$286 million to over $1 billion, far exceeding the net benefits of Case 4.  Moreover, Case 4 
is the least likely scenario studied because it assumes high fuel prices persist and significant 
CO2 emission regulations are in place every year from 2025 through 2040 even though CO2 
emission regulations would tend to reduce the demand for fossil fuels, making persistent 
high fossil fuel prices less likely (barring long-term supply constraints).  Thus, a scenario that 
falls between or is a combination of Cases 1, 2, and 3 appears more plausible, making PJM 
membership unlikely to benefit the Companies’ customers at this time. 

3.5 Key Conclusions of the Quantitative Analysis 
The Companies’ enhanced quantitative analysis of PJM membership resulted in five key 
conclusions: 

1. PJM’s energy markets are largely a net negative compared to the Companies’
standalone costs of production.  This occurs in most years in which the cost of
purchases to serve the Companies’ load at PJM LMPs net of energy revenues from
PJM exceeds the Companies’ standalone cost of production.

2. PJM’s capacity markets are of little value to the Companies because, as PJM
members, the Companies would rarely have capacity in excess of PJM requirements.
Capacity-related savings of PJM membership therefore result from the Companies
carrying less capacity as PJM members than they would as standalone utilities.
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3. The net negative impacts of PJM’s energy markets far exceed the avoided capacity
cost of PJM membership in most years and in most cases studied.  Even if all other
PJM costs and benefits netted to zero, PJM membership would not be in customers’
interest at this time.

4. PJM’s costs and benefits that do not vary with energy or capacity are likely to be
persistently net negative, further causing PJM membership not to be in customers’
interest at this time.

5. Guidehouse’s modeled generation capacity expansion plans in the PJM-member and 
standalone scenarios are quite similar in the near and medium term.  Thus, pursuing
NGCC and solar capacity as standalone utilities should be a no-regrets approach if
subsequent studies show PJM membership to be in customers’ interests in the next
10-15 years.
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4 Qualitative Analysis of Possible PJM Membership 
In addition to the fundamental change in operating philosophy and the shifts in regulatory 
authority entailed by joining an RTO (as described in Section 2, “Background”), there are a 
number of qualitative and unquantified considerations regarding possible PJM membership 
that must factor into any RTO membership decision.  Taking these considerations together, 
it appears that RTO membership is not advisable for the Companies and their customers at 
this time.  

4.1 PJM Reliability Concerns and Increasing Renewable Generation 
Although MISO faces the potential for nearer-term reliability issues, PJM is also mentioned 
in concerns about future reliability.  PJM Power Providers (“P3”), a trade alliance of 
wholesale generating entities with a combined 67,000 MW of generating assets in PJM that 
is led by Glen Thomas, the former chair of the Pennsylvania Utility Commission, noted that 
“there are storm clouds looming on the horizon as it relates to reliability in PJM….”29  P3 is 
concerned that PJM’s proposed changes to its capacity market will erode price signals and 
illogically assume that gas-fired plants will be added to fill capacity needs despite their 
apparent ban in several PJM states due to climate change policies.  In a protest filed with 
FERC on October 21, 2022, P3 asserted that “PJM's capacity markets are in crisis, and 
approval of the PJM filing will only deepen that crisis and further challenge reliability issues 
in PJM."30 

Monitoring Analytics, the PJM Market Monitor, has also expressed concern about PJM’s 
approach to calculating Effective Load Carrying Capability (“ELCC”):  “But PJM’s approach to 
calculating ELCC values by technology is badly flawed.  Fixing the PJM approach to ELCC is a 
manageable task if there is a shared goal of letting markets reflect the actual, marginal 
contribution of all types of capacity (including thermal resources) to reliability without 
assumptions that arbitrarily favor some resource types.  ELCC is also not a complete answer 
to defining a homogeneous product.  Regardless of the ELCC value, solar energy will not be 
available at night and wind energy will not be available when the wind is not blowing. 
Reliability is not correctly defined as supplying energy during only a limited number of 
hours.  The obligation of capacity resources is to offer energy in all 8,760 hours of the 
year.”31   

29 “Reliability storm clouds loom for PJM amid transition – executive”, S&P Capital IQ, August 2, 2022. 
30 PJM Interconnection, L.L.C., FERC Docket No. ER22-2984-000, Protest of the PJM Power Providers Group at 
3 (Oct. 21, 2022). 
31 “2022 Quarterly State of the Market Report for PJM: January through June”, Monitoring Analytics, August 
11, 2022, pg. 4. 
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In December 2021, PJM outlined several significant challenges facing their operating 
structure and markets in a whitepaper entitled Energy Transition in PJM: Frameworks for 
Analysis. 32   Traditional spinning resources provide essential reliability services (inertia, 
frequency response, ramping, regulation, black start capability, etc.) that will decline in PJM 
as renewable resource penetration increases, requiring market reforms.  Transmission 
congestion impacts from an accelerated increase in renewable penetration could increase 
the number of congested hours by 50%.  Although PJM did not simulate transmission 
expansion plans in their analysis, they note that transmission upgrades “are likely needed 
to integrate the future renewable generation.”33  A follow-up whitepaper published by PJM 
in May 2022, Energy Transition in PJM: Energy Characteristics of a Decarbonizing Grid,34 
further highlighted these challenges.  PJM noted that “thermal resources performed a 
critical role in maintaining reliability” in scenarios with high renewable penetration as these 
resources will be needed to ramp drastically to meet the load as intermittent renewable 
resources production varies.35  

This lends uncertainty to longer-term PJM reliability and potential changes in PJM market 
rules, but based on the specific issues raised by NERC and MISO, the Companies assess that 
the near-term reliability concerns are clearly greater in MISO. 

As discussed in the Companies’ 2021 RTO Membership Analysis, RTOs could be an attractive 
option for supporting a clean energy transition.  The recent passage of the Inflation 
Reduction Act (“IRA”) further encourages additional renewable generation.  The diverse 
geography, resources, and loads in an RTO allow for the integration of higher penetration 
of intermittent resources than what the Companies could likely achieve on a standalone 
basis and potentially at lower integration costs due to the likely larger intra-hour balancing 
capabilities of a larger footprint.  Given the reliability concerns discussed above, it remains 
unclear whether RTOs are prepared to sustainably integrate increasing levels of renewables 
and replace dispatchable generation while reliably meeting customers’ energy needs at 
every moment.  New renewables, especially wind resources, will likely require significant 
transmission investments to move renewable power to load centers.  Depending on these 

32  https://pjm.com/-/media/committees-groups/committees/mrc/2021/20211215/20211215-item-09-
energy-transition-in-pjm-whitepaper.ashx, PJM, December 15, 2021. 
33  https://pjm.com/-/media/committees-groups/committees/mrc/2021/20211215/20211215-item-09-
energy-transition-in-pjm-whitepaper.ashx, PJM, December 15, 2021, pg. 20. 
34  https://www.pjm.com/-/media/committees-groups/committees/mc/2022/20220517-annual/item-06---
energy-transition-in-pjm-emerging-characteristics-of-a-decarbonizing-grid.ashx, PJM, May 17, 2022. 
35  https://www.pjm.com/-/media/committees-groups/committees/mc/2022/20220517-annual/item-06---
energy-transition-in-pjm-emerging-characteristics-of-a-decarbonizing-grid.ashx, PJM, May 17, 2022, pg. 5 and 
22.

https://pjm.com/-/media/committees-groups/committees/mrc/2021/20211215/20211215-item-09-energy-transition-in-pjm-whitepaper.ashx
https://pjm.com/-/media/committees-groups/committees/mrc/2021/20211215/20211215-item-09-energy-transition-in-pjm-whitepaper.ashx
https://pjm.com/-/media/committees-groups/committees/mrc/2021/20211215/20211215-item-09-energy-transition-in-pjm-whitepaper.ashx
https://pjm.com/-/media/committees-groups/committees/mrc/2021/20211215/20211215-item-09-energy-transition-in-pjm-whitepaper.ashx
https://www.pjm.com/-/media/committees-groups/committees/mc/2022/20220517-annual/item-06---energy-transition-in-pjm-emerging-characteristics-of-a-decarbonizing-grid.ashx
https://www.pjm.com/-/media/committees-groups/committees/mc/2022/20220517-annual/item-06---energy-transition-in-pjm-emerging-characteristics-of-a-decarbonizing-grid.ashx
https://www.pjm.com/-/media/committees-groups/committees/mc/2022/20220517-annual/item-06---energy-transition-in-pjm-emerging-characteristics-of-a-decarbonizing-grid.ashx
https://www.pjm.com/-/media/committees-groups/committees/mc/2022/20220517-annual/item-06---energy-transition-in-pjm-emerging-characteristics-of-a-decarbonizing-grid.ashx
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and other variables, it could be more cost-effective for the Companies to be on their own 
transition path rather than that of the RTOs. 

4.2 The Companies’ Generation Reliability Metrics Suggest RTO Membership Would Not 
Improve Reliability of Companies’ Service 
Equivalent Forced Outage Rate (“EFOR”) and Equivalent Unplanned Outage Rate (“EUOR”) 
are standard industry metrics that provide a view of the reliability performance of a 
generation unit or a generation fleet.  EFOR reflects times when generation is forced out of 
service while EUOR also encompasses short term unplanned maintenance outages; both 
metrics include derated portions of unit capacity.  Figure 4 and Figure 5 contain a three-
and-a-half-year history of LG&E and KU’s EFOR and EUOR compared to the Reliability First 
Corporation’s (“RFC”) top quartile and average performance for similar sized baseload units. 
RFC’s boundaries overlap both MISO and PJM; thus, it serves as a proxy for generation 
within PJM.  The Companies’ generating fleet continued its strong reliability performance 
in 2021 and 2022. 

Figure 4 - Equivalent Forced Outage Rate 
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Figure 5 - Equivalent Unplanned Outage Rate

Higher than expected EFOR and EUOR increase the likelihood of multiple generation 
outages occurring concurrently, potentially leading to a capacity shortfall and subsequent 
energy deficiency. 

During an Energy Emergency, a Load-Serving Entity or Balancing Authority has exhausted all 
other resource options and can no longer meet its expected load obligations.36  An Energy 
Emergency Alert (“EEA”) is initiated on that entity’s behalf when such conditions are 
present.  As such, EEAs can be an indicator of capacity issues within an RTO.  Since exiting 
MISO in 2006, the Companies have never experienced a resource shortage impacting their 
load service requiring declaration of an EEA. 

The Companies have a long history of reliably serving the energy needs of their customers, 
even during extreme weather events.  The generation reliability performance metrics37 
quantitatively show the Companies’ planning and execution continue to excel beyond 

36 Definition from NERC Glossary of Terms  
37 RTO transmission reliability metrics are not available. 
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neighboring utilities that participate in RTOs.  Nothing in this data suggests that there is 
reason to believe that overall customer reliability would improve by joining an RTO. 

4.3 PJM Market Rules Continue to Be in Flux and a Cause for Concern 
PJM’s market rules, particularly those concerning its capacity markets, continue to be in flux 
and, as characterized by PJM’s Independent Market Monitor, “flawed.”  Notably, PJM 
Independent Market Monitor’s “Analysis of the 2023/2024 RPM [Reliability Pricing Model] 
Base Residual Auction [(“BRA”)]” released on October 28, 2022, states, “The combined 
impact of the identified market design flaws was to reduce capacity market revenues by 
24.3 percent in the 2023/2024 BRA. The identified market design flaws are: the shape of 
the VRR [Variable Resource Requirement] curve; the overstatement of intermittent MW 
offers; the inclusion of sell offers from DR; and capacity imports.”38  The Independent 
Market Monitor’s analysis went on to state, “Capacity market prices in the 2023/2024 BRA 
were the result of both competitive forces and significantly flawed market design.”39  These 
were the Independent Market Monitor’s comments on the improved 2023/2024 BRA; the 
analysis noted that the previous two capacity auctions were even more flawed and required 
rule changes: “The market power rules applied in the 2021/2022 BRA and the 2022/2023 
BRA were significantly flawed ….  The incorrect definition of the offer caps in the 2021/2022 
BRA and the 2022/2023 BRA resulted in noncompetitive offers and noncompetitive 
outcomes in both auctions.”40   

The purpose of raising these issues is not to disparage PJM; rather, it is to recognize a further 
reality also acknowledged by the Independent Market Monitor, namely, “Competitive 
outcomes require continued improvement of the rules and ongoing monitoring of market 
participant behavior and market performance.”41  This ongoing process of rule changes may 
be necessary for the PJM capacity markets to achieve competitive outcomes as the markets 
remain in their infancy, but it is also a compelling reason to maintain a wait-and-see posture 
outside the PJM construct until its market rules stop changing, at least with such frequency 
and magnitude. 

4.4 Quantitative Analysis Assumed Zero Hedging Cost, Favoring PJM Membership 
A significant task associated with RTO membership is hedging price risk through market 
tools such as PJM’s ARRs and FTRs.  Over the long term, such hedging activities should not 

38 PJM Independent Market Monitor, “Analysis of the 2023/2024 RPM [Reliability Pricing Model] Base 
Residual Auction” at 1 (Oct. 28, 2022), available at 
https://www.monitoringanalytics.com/reports/Reports/2022/IMM_Analysis_of_the_20232024_RPM_Base_
Residual_Auction_20221028.pdf.  
39 Id. at 2 (emphasis added). 
40 Id. 
41 Id. at 4. 

https://www.monitoringanalytics.com/reports/Reports/2022/IMM_Analysis_of_the_20232024_RPM_Base_Residual_Auction_20221028.pdf
https://www.monitoringanalytics.com/reports/Reports/2022/IMM_Analysis_of_the_20232024_RPM_Base_Residual_Auction_20221028.pdf
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result in persistent costs or benefits, but the cost of conducting the hedging activity, like 
any market participation, is greater than zero.  That notwithstanding, the Companies 
assumed zero cost associated with PJM hedging activities, an assumption favorable to PJM 
membership scenarios.   

Likewise, the Companies assumed a relatively modest allocation of transmission expense in 
PJM.  As increasing amounts of renewable energy come online, increasing amounts of 
transmission expenditures will likely be necessary to interconnect those resources and bring 
the energy to market.  Some portion of such costs will likely be socialized through PJM’s 
RTEP process.  The Companies did not attempt to account for such additional costs, again 
tending to favor PJM membership scenarios.   

As a partial counterbalance, the Companies also did not include in the standalone scenario 
possible transmission cost sharing in the SERTP region for FERC Order 1000 compliance 
because such future costs, if any, are unknown at this time.  The Companies do not 
anticipate they will be comparable to the PJM Transmission Expansion Cost values included 
in this analysis.  

In sum, on the whole the Companies made assumptions in their quantitative analysis that 
tended to favor PJM membership. 

But perhaps the most significant assumption the Companies made in their analysis that 
favored PJM—one that may not be entirely supportable given the reliability and market 
design concerns discussed above—is that PJM would be able to serve the energy needs of 
the Companies’ customers when called upon to do so, and could do so even if the 
Companies carried less reserve capacity in accordance with PJM’s market rules.  Providing 
customers reliable and low-cost service is vital, and it is unclear that PJM membership 
would be consistent with either part of that goal, at least at this time.    

4.5 Transmission System and Service Considerations 
If the Companies joined PJM, functional control of the transmission system would transfer 
to PJM, including responsibility for system planning and real-time operations.  The LG&E 
and KU transmission system reliably serves customers via existing planning and operations 
processes today; joining PJM would not immediately transform, improve, or decrease the 
physical capacity and capability of the transmission system.  For this reason, the Companies 
assumed that transmission customers will continue to receive reliable service from the 
transmission system in the near term under standalone or RTO-member operations.  It is 
unknown what, if any, changes in transmission service might occur under PJM in the long 
term.   
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4.6 PJM Membership Is Not a “Now or Never” Opportunity 
It is in RTOs’ interest to welcome new load-serving members, which supply additional 
markets for the energy and capacity RTOs’ members desire to sell.  Moreover, the 
Companies are unaware of any regulatory obstacle to future RTO membership if the 
Companies do not pursue it now.  Therefore, it is reasonable to assume the Companies 
could obtain PJM (or other RTO) membership at any time.   

It is equally reasonable to assume—based in large part on the Companies’ own 
experience—that exiting an RTO would be costly and time-consuming, if possible at all.  It 
took years of proceedings before the Commission and FERC for the Companies to exit MISO 
in the early 2000s; it is not at all clear the Companies could exit an RTO again.   

Therefore, because of the difficulty and low likelihood of exiting an RTO, remaining outside 
an RTO until the net benefits of RTO membership appear to be both durable and reasonably 
likely across broad range of future scenarios is the most prudent strategy for the Companies 
and their customers. 

4.7 Guidehouse’s Standalone Capacity Expansion Plan Would Position the Companies Well 
for Future PJM Membership 
One of the most interesting results of Guidehouse’s assistance with the Companies’ analysis 
is that the near and medium term capacity expansion plans Guidehouse’s model created 
for the Companies are very similar.  Using Power System Optimizer, a different capacity 
expansion modeling tool than the Companies have previously used, Guidehouse produced 
standalone and RTO-member capacity plans, both of which add two NGCC units with a total 
capacity of almost 1,000 MW, 400 MW or more of simple-cycle CT capacity, and 750 MW 
of solar capacity by 2034.  This suggests that pursuing a capacity expansion plan for the 
Companies that included both NGCC and solar capacity in the near and medium term would 
result in a “no regrets” outcome if PJM membership appeared favorable in future analyses 
in the next 10 to 15 years.  This result further supports taking a wait-and-see approach to 
RTO membership at this time. 
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5 Conclusion 
In thoroughly reviewing numerous reports and assessments of RTO reliability from NERC 
and other sources, including the RTOs themselves, the Companies developed their current 
view that the uncertainties about the future state of RTOs are not mitigated by the potential 
energy or capacity market benefits demonstrated in the modeled scenarios.  The more 
expansive modeling of all market parties provides additional data for PJM and illustrates 
the complexity and input sensitivity of such modeling.  At this time, given the lack of clarity 
regarding future RTO market rules and reliability concerns, the Companies do not believe it 
is in the best interest of their customers to join an RTO.  This could change in the future. 
The Companies will conduct another RTO Membership Analysis in 2023 and assess how any 
developments of CO2 or other regulations and updated RTO market rules may affect 
reliability and provide more certainty about the potential customer benefits of RTO 
membership. 
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Appendix 1 Cost Analyses 
The following table shows the cost and benefit components of the Companies being a PJM member 
for each case evaluated.   

Costs 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
PJM Admin Fee Cost -19.2 -19.6 -20.5 -21.0 -21.3 -21.6 -22.1 -22.5 -22.9 -23.3 -23.8 -24.4 -24.8 -25.3 -25.8 -26.4
PJM Energy Uplift (BOR) Cost -5.0 -5.0 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1
PJM Transmission Expansion Cost -20.5 -20.0 -19.6 -19.1 -18.7 -18.2 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8
LG&E/KU Internal Implementation -0.8 -0.8 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.5 -0.5
LG&E/KU Lost Transmission Revenue -3.0 -3.9 -3.2 -3.7 -4.7 -4.7 -5.1 -4.4 -4.6 -4.3 -3.8 -4.1 -6.7 -6.4 -5.7 -8.6
LG&E/KU Lost Joint Party Settlement Revenue -1.5 -1.5 -1.6 -1.6 -1.6 -1.7 -1.7 -1.7 -1.8 -1.8 -1.8 -1.9 -1.9 -1.9 -2.0 -2.0

-49.9 -50.8 -50.7 -51.3 -52.1 -52.0 -52.3 -52.2 -52.7 -52.9 -52.9 -53.8 -56.8 -57.1 -56.9 -60.5

Benefits 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
PJM Energy Market Benefits/(Costs) 2.5 11.2 -8.8 37.6 -120.7 -96.7 -122.8 -119.9 -116.9 17.3 -95.4 -184.9 -146.6 -150.7 -61.6 -112.8
PJM Capacity Market Benefits/(Costs) 0.1 0.1 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Avoided Capacity Savings 0.0 0.0 15.6 -13.7 55.5 56.4 55.3 54.2 48.3 -60.7 -27.1 108.2 72.7 95.1 -0.9 217.8
Avoided Fees (FERC, TVA RC, ITO, TEE) 7.0 7.1 7.2 7.3 7.4 7.6 7.7 7.7 7.7 7.8 7.8 7.8 7.8 7.9 7.9 7.9
LKE Elimination of De-Pancaking 21.6 22.2 12.7 13.1 4.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

31.2 40.6 26.8 44.3 -53.1 -32.3 -59.3 -57.6 -60.4 -35.2 -114.3 -68.4 -65.6 -47.2 -54.1 113.4

Net Benefits/(Costs) -18.6 -10.2 -24.0 -6.9 -105.2 -84.3 -111.7 -109.8 -113.1 -88.1 -167.2 -122.2 -122.4 -104.3 -111.1 52.9

PJM Membership Cost Analysis - Case 1:  Mid Fuel; No CO2 Reductions Regulations ($M)

Costs 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
PJM Admin Fee Cost -19.2 -19.6 -20.5 -21.0 -21.3 -21.6 -22.1 -22.5 -22.9 -23.3 -23.8 -24.4 -24.8 -25.3 -25.8 -26.4
PJM Energy Uplift (BOR) Cost -5.0 -5.0 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1
PJM Transmission Expansion Cost -20.5 -20.0 -19.6 -19.1 -18.7 -18.2 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8
LG&E/KU Internal Implementation -0.8 -0.8 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.5 -0.5
LG&E/KU Lost Transmission Revenue -3.0 -3.9 -3.2 -3.7 -4.7 -4.7 -5.1 -4.4 -4.6 -4.3 -3.8 -4.1 -6.7 -6.4 -5.7 -8.6
LG&E/KU Lost Joint Party Settlement Revenue -1.5 -1.5 -1.6 -1.6 -1.6 -1.7 -1.7 -1.7 -1.8 -1.8 -1.8 -1.9 -1.9 -1.9 -2.0 -2.0

-49.9 -50.8 -50.7 -51.3 -52.1 -52.0 -52.3 -52.2 -52.7 -52.9 -52.9 -53.8 -56.8 -57.1 -56.9 -60.5

Benefits 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
PJM Energy Market Benefits/(Costs) 6.8 -2.0 -22.9 29.3 -222.4 -222.5 -239.9 -250.3 -263.7 53.4 -188.3 -350.1 -228.4 -227.0 -72.9 -149.1
PJM Capacity Market Benefits/(Costs) 0.1 0.1 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Avoided Capacity Savings 0.0 0.0 15.6 -13.7 55.5 56.4 55.3 54.2 48.3 -60.7 -27.1 108.2 72.7 95.1 -0.9 217.8
Avoided Fees (FERC, TVA RC, ITO, TEE) 7.0 7.1 7.2 7.3 7.4 7.6 7.7 7.7 7.7 7.8 7.8 7.8 7.8 7.9 7.9 7.9
LKE Elimination of De-Pancaking 21.6 22.2 12.7 13.1 4.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

35.5 27.3 12.7 36.0 -154.9 -158.2 -176.5 -188.0 -207.1 0.9 -207.2 -233.5 -147.4 -123.6 -65.4 77.1

Net Benefits/(Costs) -14.4 -23.5 -38.1 -15.3 -207.0 -210.2 -228.8 -240.2 -259.8 -52.0 -260.1 -287.3 -204.2 -180.7 -122.3 16.6

PJM Membership Cost Analysis - Case 2:  Mid Fuel; With CO2 Reductions Regulations ($M)
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Costs 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
PJM Admin Fee Cost -19.2 -19.6 -20.5 -21.0 -21.3 -21.6 -22.1 -22.5 -22.9 -23.3 -23.8 -24.4 -24.8 -25.3 -25.8 -26.4
PJM Energy Uplift (BOR) Cost -5.0 -5.0 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1
PJM Transmission Expansion Cost -20.5 -20.0 -19.6 -19.1 -18.7 -18.2 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8
LG&E/KU Internal Implementation -0.8 -0.8 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.5 -0.5
LG&E/KU Lost Transmission Revenue -3.0 -3.9 -3.2 -3.7 -4.7 -4.7 -5.1 -4.4 -4.6 -4.3 -3.8 -4.1 -6.7 -6.4 -5.7 -8.6
LG&E/KU Lost Joint Party Settlement Revenue -1.5 -1.5 -1.6 -1.6 -1.6 -1.7 -1.7 -1.7 -1.8 -1.8 -1.8 -1.9 -1.9 -1.9 -2.0 -2.0

-49.9 -50.8 -50.7 -51.3 -52.1 -52.0 -52.3 -52.2 -52.7 -52.9 -52.9 -53.8 -56.8 -57.1 -56.9 -60.5

Benefits 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
PJM Energy Market Benefits/(Costs) 4.0 -6.8 -17.2 -24.0 -261.0 -272.9 -291.7 -304.6 -300.7 34.7 -216.3 -366.3 -231.7 -249.2 -68.4 -126.0
PJM Capacity Market Benefits/(Costs) 0.1 0.1 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Avoided Capacity Savings 0.0 0.0 15.6 -13.7 55.5 56.4 55.3 54.2 48.3 -60.7 -27.1 108.2 72.7 95.1 -0.9 217.8
Avoided Fees (FERC, TVA RC, ITO, TEE) 7.0 7.1 7.2 7.3 7.4 7.6 7.7 7.7 7.7 7.8 7.8 7.8 7.8 7.9 7.9 7.9
LKE Elimination of De-Pancaking 21.6 22.2 12.7 13.1 4.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

32.7 22.5 18.3 -17.3 -193.4 -208.5 -228.3 -242.3 -244.1 -17.8 -235.2 -249.8 -150.7 -145.8 -60.9 100.3

Net Benefits/(Costs) -17.2 -28.3 -32.4 -68.6 -245.5 -260.5 -280.7 -294.5 -296.8 -70.7 -288.1 -303.6 -207.5 -202.8 -117.9 39.8

PJM Membership Cost Analysis - Case 3:  High Fuel; No CO2 Reductions Regulations ($M)

Costs 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
PJM Admin Fee Cost -19.2 -19.6 -20.5 -21.0 -21.3 -21.6 -22.1 -22.5 -22.9 -23.3 -23.8 -24.4 -24.8 -25.3 -25.8 -26.4
PJM Energy Uplift (BOR) Cost -5.0 -5.0 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1 -5.1
PJM Transmission Expansion Cost -20.5 -20.0 -19.6 -19.1 -18.7 -18.2 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8 -17.8
LG&E/KU Internal Implementation -0.8 -0.8 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.5 -0.5
LG&E/KU Lost Transmission Revenue -3.0 -3.9 -3.2 -3.7 -4.7 -4.7 -5.1 -4.4 -4.6 -4.3 -3.8 -4.1 -6.7 -6.4 -5.7 -8.6
LG&E/KU Lost Joint Party Settlement Revenue -1.5 -1.5 -1.6 -1.6 -1.6 -1.7 -1.7 -1.7 -1.8 -1.8 -1.8 -1.9 -1.9 -1.9 -2.0 -2.0

-49.9 -50.8 -50.7 -51.3 -52.1 -52.0 -52.3 -52.2 -52.7 -52.9 -52.9 -53.8 -56.8 -57.1 -56.9 -60.5

Benefits 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
PJM Energy Market Benefits/(Costs) 194.7 265.3 306.3 251.8 -140.1 -143.7 -182.9 -179.6 -146.2 162.0 -208.8 -493.6 -309.1 -315.2 -81.4 -184.9
PJM Capacity Market Benefits/(Costs) 0.1 0.1 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Avoided Capacity Savings 0.0 0.0 15.6 -13.7 55.5 56.4 55.3 54.2 48.3 -60.7 -27.1 108.2 72.7 95.1 -0.9 217.8
Avoided Fees (FERC, TVA RC, ITO, TEE) 7.0 7.1 7.2 7.3 7.4 7.6 7.7 7.7 7.7 7.8 7.8 7.8 7.8 7.9 7.9 7.9
LKE Elimination of De-Pancaking 21.6 22.2 12.7 13.1 4.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

223.4 294.7 341.8 258.5 -72.6 -79.3 -119.5 -117.3 -89.7 109.5 -227.7 -377.1 -228.1 -211.8 -73.9 41.3

Net Benefits/(Costs) 173.5 243.9 291.1 207.2 -124.7 -131.4 -171.8 -169.5 -142.4 56.6 -280.6 -430.9 -284.9 -268.9 -130.8 -19.2

PJM Membership Cost Analysis - Case 4:  High Fuel; With CO2 Reductions Regulations ($M)
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Appendix 2 Modeling Assumptions 

Assumed LG&E/KU Unit Retirement Schedule through 2040 

Assumed 
Retirement 

Year 

Net 
Summer 

Capacity (MW) 

Cumulative  
Capacity Assumed 

to be Retired 
(MW) 

Mill Creek 1 2024 300 300 
Haefling 1 2025 12 312 
Haefling 2 2025 12 324 
Paddy's Run 12 2025 23 347 
E W Brown 3 2028 412 759 
Mill Creek 2 2028 297 1,056 
E W Brown 9 2034 121 1,177 
Ghent 1 2034 475 1,652 
Ghent 2 2034 485 2,137 
E W Brown 8 2035 121 2,258 
E W Brown 10 2035 121 2,379 
E W Brown 11 2036 121 2,500 
Ghent 3 2037 481 2,981 
Ghent 4 2037 478 3,459 
E W Brown 6 2039 146 3,605 
E W Brown 7 2039 146 3,751 
Mill Creek 3 2039 391 4,142 
Mill Creek 4 2039 477 4,619 
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National CO2 Emissions Reductions Regulations 
To demonstrate the impact of potential CO2 emissions reductions regulations, the Companies 
assumed in some cases a CO2 reduction pathway that is consistent with an illustrative pathway 
proposed by the Intergovernmental Panel on Climate Change’s (“IPCC”) to limit global warming to 
1.5 degrees Celsius. 42   The following table approximates this assumed pathway of annual CO2 
reductions from 2010 levels. 

Assumed CO2 Reduction Pathway from 2010 Levels 
2025 -19%
2026 -23%
2027 -28%
2028 -32%
2029 -37%
2030 -41%
2031 -44%
2032 -47%
2033 -50%
2034 -53%
2035 -57%
2036 -60%
2037 -63%
2038 -66%
2039 -69%
2040 -72%

42 IPCC describes its “P3” pathway as “A middle-of-the-road scenario in which societal as well as technological 
development follows historical patterns.  Emissions reductions are mainly achieved by changing the way in 
which energy and products are produced, and to a lesser degree by reductions in demand.”  See p. 14 of IPCC’s 
2018: Summary for Policymakers in: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global 
warming of 1.5°C above pre-industrial levels in the context of strengthening response to climate change, 
sustainable development, and efforts to eradicate poverty at https://doi.org/10.1017/9781009157940.001. 

https://doi.org/10.1017/9781009157940.001
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Expansion Unit Costs 
Guidehouse based their assumptions for the capital and operating costs shown in the following two 
tables on the National Renewable Energy Laboratory’s 2022 Annual Technology Baseline. 

Generation Expansion Unit Capital Costs (Real 2020 $/kW) 

Solar Wind 
Battery 
Storage 
(4 hr.) 

Battery 
Storage 
(8 hr.) 

NGCC SCCT Advanced 
NGCC 

2025 982 1,206 1,104 1,968 941 818 4,561 
2026 936 1,156 1,057 1,866 934 809 4,561 
2027 891 1,106 1,015 1,778 927 798 4,561 
2028 846 1,056 968 1,684 921 792 4,561 
2029 800 1,006 931 1,601 916 785 4,561 
2030 754 956 895 1,525 912 781 4,561 
2031 748 946 884 1,507 907 775 4,561 
2032 741 937 873 1,487 903 771 4,561 
2033 734 927 862 1,468 899 766 4,561 
2034 728 918 850 1,449 896 763 4,561 
2035 721 908 839 1,430 891 759 4,561 
2036 714 899 828 1,411 888 754 4,561 
2037 707 889 817 1,392 884 750 4,561 
2038 701 879 806 1,373 880 747 4,561 
2039 694 870 794 1,354 876 742 4,561 
2040 687 860 783 1,335 873 738 4,561 
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Generation Expansion Unit Fixed Operating & Maintenance Costs (Real 2020 $/kW-yr.) 

Solar Wind 
Battery 
Storage 
(4 hr.) 

Battery 
Storage 
(8 hr.) 

NGCC SCCT Advanced 
NGCC 

2025 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2026 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2027 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2028 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2029 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2030 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2031 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2032 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2033 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2034 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2035 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2036 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2037 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2038 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2039 18.00 27.52 29.00 29.00 12.26 7.04 25.00 
2040 18.00 27.52 29.00 29.00 12.26 7.04 25.00 

Inflation 
To convert between real and nominal dollars, Guidehouse assumed the following inflation rates. 

Annual Inflation 
2021 4.3% 2031 2.4% 
2022 6.6% 2032 2.3% 
2023 1.7% 2033 2.3% 
2024 3.5% 2034 2.3% 
2025 3.5% 2035 2.3% 
2026 3.5% 2036 2.3% 
2027 2.8% 2037 2.3% 
2028 2.4% 2038 2.3% 
2029 2.4% 2039 2.3% 
2030 2.4% 2040 2.3% 
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NOTICE OF CONFIDENTIALITY AND LIMITATION OF LIABILITY 
DISCLAIMER 

NOTICE 

Guidehouse has provided the information in this publication for LG&E and KU, and has provided this 
information for informational purposes only. The information has been obtained from sources believed to 
be reliable; however, Guidehouse does not make any express or implied warranty or representation 
concerning such information. Any market forecasts or predictions contained in the publication reflect 
Guidehouse’s current assumptions and expectations based on market data and trend analysis. This 
analysis is not intended to develop LG&E and KU’s optimal future capacity plan. Market predictions and 
expectations are inherently uncertain and actual results may differ materially from those contained in the 
publication. Guidehouse and its subsidiaries and affiliates hereby disclaim liability for any loss or damage 
caused by errors or omissions in this publication. 

Any reference to a specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise, does not constitute or imply an endorsement, recommendation, or favoring by 
Guidehouse. 
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EXECUTIVE SUMMARY 

Study Scope and Purpose 

LG&E / KU engaged Guidehouse to inform and educate the company regarding the potential costs and 
benefits of joining PJM. This study simulated two cases: (1) the SA Case in which LG&E / KU remains a 
standalone balancing authority, and (2) the RTO Case in which LG&E / KU joins PJM. 

Both the Status Quo and the RTO cases considered four market outlooks: 

• Case 1: A baseline market scenario based on Guidehouse’s Spring 2022 Reference Case and
LG&E / KU provided fuel prices

• Case 2: A case in which national CO2 emissions reduction regulations are assumed

• Case 3: High fuel with no additional carbon emission regulations

• Case 4: High fuel with additional carbon emission regulations

The study evaluates the implications of LG&E / KU joining PJM with respect to production costs, import 
and export volumes, generation, emissions, and capacity prices. 

Modeling Approach 

The benefits and costs to LG&E/KU customers of each alternative were evaluated by comparing a 
business-as-usual or status-quo case to a case in which LG&E / KU joins PJM. Given the complexity of 
obtaining necessary approvals and preparing for full operational integration for these alternatives, the 
study uses 2025 as the start year for entry. The benefits and costs are reported in terms of real 2020 
dollars over the 2025 to 2040 period.  
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Results 

Adjusted Production Costs 

Joining an RTO creates more opportunities for purchases and sales and allows generators to operate 
more efficiently, resulting in adjusted production cost savings, or dispatch benefits, and are assessed 
using PSO by comparing the SA Case to a case in which LG&E / KU is part of PJM (the Join PJM case). 

Annual Production Costs ($mil) 

SA Case RTO Case 

Generation, Imports, and Exports 

LG&E / KU’s generation is significantly lower in the RTO cases than in the SA cases between 2025-2027 
because it is optimal for LG&E / KU to import power to serve its load. LG&E / KU’s generation increases 
and total generation by the end of the forecast period is approximately equal among all cases. 

Carbon Emissions 

Differences in carbon emissions are most pronounced in the near term and between RTO cases than SA 
cases, reflecting the differences in generation. In the long-term, total emissions become relatively 
constant between cases. 
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Carbon Emissions by Case (million short tons) 

Capacity Prices 

Generally, capacity prices follow PJM’s reserve margins. Short-term RTO capacity prices clear in the 
$41/MW-day to $48/MW-day range, which follows the trend of the 2023/2024 auction and remains 
depressed. The high fuel prices somewhat affect the results, however the high fuel prices and efficient 
CC operations largely offset with respect to capacity prices. 
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Capacity Prices ($/MW-day) 
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1. PJM MARKET SUMMARY
This section of the report provides a historical overview of the PJM market and trends. Any forecasts that 
appear in this section are as reported by third parties or the regional transmission organization (RTO) 
itself and do not necessarily reflect Guidehouse’s assumptions. 

1.1 History and Market Overview 

PJM is an RTO that manages grid operations and wholesale electricity markets for over 65 million people 
in all or parts of 13 states and the District of Columbia. PJM is composed of approximately 1,095 members, 
including power generators, transmission owners, electricity distributors, power marketers, and large 
consumers. PJM dispatches approximately 185,769 MW of generating capacity and has more than 84,236 
miles of transmission lines. The region had a 2021 peak demand of 151,680 MW.1 

An overview of characteristics of the PJM market is provided below in Table 1 and load zones are shown 
in Figure 1.  

Table 1. PJM Market Highlights 

Market Feature Summary of PJM 

Footprint 
All or parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, New 
Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West 
Virginia, and the District of Columbia. 

Customers Served Approximately 65 million. 
Peak Load Summer peaking system with a 2021 summer peak of 151,680 MW 

Installed Capacity Installed capacity of approximately 185,769 MW. Fuel mix: 26% coal, 46% gas, 
17% nuclear, 3% oil, 5% hydro, 1.4% wind, 0.4% solid waste, and 1.1% solar. 

Energy Market 
Day-ahead market incorporates bilateral contracts and competitive market 
results. Real-time market calculated every 5 minutes based on actual grid 
operating conditions. 

Congestion Management and 
Hedging 

PJM’s board has approved several upgrade projects to increase the west-to-
east transfer capability, reduce congestion along the eastern coastline, and 
allow new and more efficient generation resources to connect to the electric 
grid. 

Financial Transmission Rights are available to hedge against the economic 
effects associated with transmission congestion and provide financial 
instruments to arbitrage differences between expected and actual day-ahead 
transmission congestion. 

1 PJM. State of the Market Report for PJM 2021.  
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Market Feature Summary of PJM 

Ancillary Services 

Three markets for ancillary services: regulation and reserve markets are 
optimized with the energy market simultaneously to minimize costs to the grid 
and are cleared on a real-time basis; day-ahead scheduling reserve market 
obtains supplemental 30-minute reserves that are potentially necessary to 
resolve unanticipated system conditions throughout the actual operating day. 

Capacity Market 

In PJM’s Reliability Pricing Model (RPM), auctions are held 3 years in 
advance of delivery to procure enough capacity to meet estimated demand, 
plus a targeted 14.8% installed reserve margin. The cost of the winning bids 
is allocated among load-serving entities (LSEs). 

Renewable Portfolio Standards2 

Delaware: 40% by 2035 
Illinois: 50% by 2040 
Maryland: 50% by 2030 
New Jersey: 50% by 2030 
Ohio: 8.5% by 2026 
Virginia: 100% by 2050 

District of Columbia: 50% by 2032 
Indiana: 10% by 2025 (voluntary) 
Michigan: 15% by 2021 
North Carolina: 12.5% by 2021 
Pennsylvania: 18% by 2021 

2 PJM. Comparison of Renewable Portfolio Standards (RPS) Programs in PJM States.  
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Market Feature Summary of PJM 

Energy Efficiency Standards 

Delaware: No mandatory EERS. Voluntary energy savings targets for 2020-
2022: 0.7% of total electric sales for electric utilities 0.2% total gas sales for 
natural gas utilities 
Illinois: Electric: Vary by utility, cumulative reductions of 16% or 21.5% by 
2030; incremental annual savings of 1.5% by 2019 for gas utilities  
Indiana: Energy Efficiency Resource Standards repealed in 2014 and 
replaced in 2015 with measures within the integrated resource plan (IRP) 
regulations 
Maryland: 0.2% incremental annual savings in 2016 ramping up by 0.2% per 
year to 2% in 2023 
Michigan: Annual savings of 1% for electricity and 0.75% for natural gas. 
Targets terminate in 2021 for non-rate regulated utilities, representing ~10% 
state load. Financial incentives under PA 342 have spurred utilities to pursue 
1.5% annual electric savings. Recent IRPs call for 2% savings for 2021 and 
beyond 
New Jersey: Standards enacted in 2018 requiring 2% electric and 0.75% gas 
savings goals by 2023 
North Carolina: Energy efficiency is eligible for up to 25% of the 2012-2018 
targets and at 40% of the 2021 target 
Ohio: State EERS effectively terminated by HB 6 in 2019; once 17.5% 
cumulative energy savings is reached (anticipated in 2020), EE program is 
scheduled to end at end of 2020. 
Pennsylvania: Targets vary by utility and are equivalent to about 0.8% 
incremental annual savings through 2020  
Virginia: Dominion Energy required to achieve 1.25% energy savings in 2022 
relative to a 2019 baseline and increases each year to 5% in 2025. 
Appalachian Power required to achieve 0.5% in 2022, relative to a 2019 
baseline and increases each year to 2% in 2025.  

Sources: Guidehouse, American Council for an Energy-Efficient Economy, DSIREUSA.org, PJM 
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Figure 1. PJM Load Zones 

   Source: PJM 

1.2 Supply 

1.2.1 Current Mix 
In PJM, independent power producers and utilities own approximately 72% and 23% of generation capacity, 
respectively. The generation is widely held in PJM, but the largest generation owners are the integrated 
utilities (e.g., AEP, Dominion, Exelon). PJM’s generation portfolio relies on coal, gas combined cycle (CC), 
and nuclear resources for baseload energy. Peaking capacity is primarily met by natural gas as seen in 
Figure 2. Natural gas-fired power plants, which are generally located in eastern PJM and near metropolitan 
areas, accounted for over 46% of PJM’s installed capacity and about 36% of energy production so far in 
2022. Nuclear generation, on the other hand, accounted for 17% of capacity but provided 32% of 
generation. Coal generation, which is mainly located in Western PJM, accounted for 26% of total installed 
capacity and 24% of energy production. 
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Figure 2. 2021 Installed Capacity and Generation by Fuel Type 

Source: Guidehouse (Data from 2022 PJM Quarterly State of the Market Report Q1) 

Over 70% of PJM’s current coal fleet is over 40 years old, just under 90% of installed natural gas energy 
capacity was built after 1990. New natural gas capacity is comprised of CC units and CCGT peakers. PJM’s 
entire wind and solar fleet was built after 1990. 

1.2.2 Generation Addition and Retirement Trends 
Figure 3 shows recent additions and retirements to PJM’s installed capacity. Most of the capacity brought 
online between 2012 and 2022 consisted of natural gas CCs as gas prices continue to fall. Environmental 
regulations resulted in a significant number of recent and pending coal retirements. Approximately 39 GW 
of generation has retired from 2011 to 2021, of which 29.8 GW were coal assets. Continued coal retirements 
are expected over the next decade due to poor economics for coal plants, primarily driven by environmental 
regulations. For example, the recently passed VCEA requires Dominion and APCo to retire all coal-fired 
generating units in Virginia by 2025.3  

3 With the exception of any coal-fired electric generating units which are jointly owned with an electric co-op or are owned and 
operated by Dominion in the coalfield region of Virginia that co-fire with biomass. 

Exhibit 2



Energy Markets Analysis 

Page 1-11 
©2022 Guidehouse Inc. 

Figure 3. Generation Capacity Additions and Retirements Since 20124 

Source: Guidehouse (Data from Energy Velocity, retrieved July 2022) 

1.2.3 Related Policies 

1.2.3.1 Renewable Portfolio Standards 

Renewable Portfolio Standards (RPS) are policies that require suppliers or load-serving entities within the 
state to obtain a minimum percentage of their sales from certain renewable energy resources by a specified 
date or face penalties. RPS currently exist in places in 10 states and the District of Columbia within PJM’s 
territory, as shown in Table 2. However, the majority of some of these states fall within the service territories 
of other ISO/RTOs. The states with RPS policies that currently impact PJM are Delaware, Maryland, New 
Jersey, Virginia, and the District of Columbia.  

Table 2. PJM RPS Requirements by State 

State PJM (Tier 1 Standards) Carve-outs or specified targets (if 
applicable) 

Delaware 25% by 2025 3.5% solar PV by 2025 
Illinois 25% by 2025 6% solar PV 

Maryland 52.5% by 2030 (Increased RPS from 
23.2% in 2019) 14.5% solar target 

4 2022 additions and retirements are current as of July 2022 
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New Jersey 52.5% by 2030 (Increased RPS from 
20.975% in 2018) 5.1% solar carve-out by 2022 

North Carolina 12.5% by 2021 0.2% Solar by 2021 
Pennsylvania 18% by 2021 0.5% solar by 2021 

District of Columbia 100% renewable energy by 2032 5.5% solar by 2032 
Indiana 10% by 2025 (voluntary) - 

Michigan 15% by 2021 - 
Ohio 8.5% by 2026 - 

Virginia 100% by 2050 - 
Source: Comparison of Renewable Portfolio Standards (RPS) Programs in PJM States 

In 2019, the passage of HB 6 in Ohio effectively repealed the state’s RPS, with the solar requirement 
phasing to 0% by 2027. The bill replaced the RPS with a program which will subsidize two nuclear and two 
coal plants. The bill will provide $1 billion in funding for both Davis-Besse and the Perry Nuclear Plants, as 
well as provide funding to two Ohio Valley Electric Corporation coal plants through 2027.  

Ohio was under scrutiny in July 2020 as a bribery scandal was uncovered surrounding the proposal to 
repeal House Bill 6 (HB 6). Allegations arouse that FirstEnergy paid approximately $60 million to Generation 
Now, an organization affiliated and controlled by then Speaker of the Ohio House of Representatives Larry 
Householder. Federal agents quickly arrested Householder on charges of organizing a years-long criminal 
conspiracy which offered billions of taxpayer dollars to keep bankrupt FirstEnergy from closing its nuclear 
plants. 

As of July 2022, HB6 remains in place. Supporters say the bill saves money on electric bills due to cuts to 
the clean energy mandates. Opponents argue the RPS was a cost benefit to the bottom line of electric bills. 
An additional charge of $2.35 a month appeared on ratepayer bills beginning January 2021.  

1.2.3.2  Regional Greenhouse Gas Initiative 

Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Rhode 
Island, Vermont, and Virginia are members of the Regional Greenhouse Gas Initiative (RGGI), a cap-and-
trade program to curb CO2 emissions. Virginia passed the Virginia Clean Energy Economy Act of 2020 (SB 
851), which approved the state joining RGGI, with participation beginning January 1, 2021.  

In 2019, Pennsylvania Gov. Wolf (D) issued an Executive Order directing the Pennsylvania Department of 
Environmental Protection (DEP) to propose rules to significantly reduce carbon emissions and join RGGI. 
In September 2020, the Pennsylvania Environmental Quality Board (EQB) voted to move forward with the 
state joining RGGI in 2022. However, in April 2021, the Pennsylvania Senate passed Senate Bill 119 
requiring legislative approval for the state to enter into a carbon pricing program like RGGI. Pennsylvania 
continues to host stakeholder meetings as it moves forward with the approval process. In a similar vein, 
North Carolina’s Environmental Management Commission voted, in July 2021, to begin the rule-making 
process in order to join RGGI. Two days later, the North Carolina House passed House Bill 951 which also 
stipulates legislative approval for joining RGGI. Guidehouse’s Fall 2021 Reference Case does not currently 
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include Pennsylvania nor North Carolina in its RGGI price forecast; however, Guidehouse continues to 
monitor regulatory and legislative developments.   

There have been 56 RGGI auctions held to date; the clearing price for the June 2022 auction was 
$13.90/ton, which was higher than the March 2022 clearing price of $13.50/ton, and significantly higher 
than the clearing price of $7.97/ton in June 2021. This marked increase in price may be in response to 
uncertainty about the future of a few participants in RGGI (namely Virginia, North Carolina, and 
Pennsylvania), as well as the retirement of Indian Point and the end of a COVID lull. The combination of 
these factors may have led to some confusion in the market and subsequently applied an upward pressure 
on prices. As seen in Figure 4, prices dropped sharply in 2017 mainly due to relatively low demand for 
RGGI allowances but began to rebound in subsequent years as interest from compliance entities increased. 
An important aspect of the RGGI auction is the cost containment reserve (CCR), which enables a fixed 
quantity of allowances to be held in reserve and made available if allowance prices are to exceed a 
predefined price level, or price ceiling. In 2021, the CCR price trigger was $13/ton, so as a result, 3,919,482 
allowances were sold in the December 2021 auction. Before that auction, the CCR had only been used 
twice, in the 23rd and 29th auctions. The CCR price trigger increases by 7% per year from the $13/ton 2021 
level.  

Figure 4. RGGI Clearing Price Auction Results ($/Short ton) 

Source: RGGI

The economic impact of RGGI on affected fossil fuel generators will be the added cost of the CO2 
allowances to the energy production (bid) cost of these generators. The estimated impacts of the RGGI 
program on generation resources have been minimal to date, and the cost to consumers has been offset 
by investment of funds raised by RGGI’s in-state energy efficiency programs. The overall cost to consumers 
could change as the emissions cap is lowered. 
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1.3 Demand 

1.3.1 Market Players 
The 2022 mean and peak load for PJM’s 20 load zones are shown below in Figure 5. AEP has the 
highest zonal peak load and average load, followed by ComEd and Dominion (DOM). 

Figure 5. 2021 Average and Peak Demand by Load Zone (MW) 

Source: Guidehouse (Data from Energy Velocity, retrieved July 2022) 

The majority of demand is still served by incumbent utilities. Investor-owned utilities serve about two-thirds 
of demand, and cooperatives and municipals serve about 7% of demand, with the balance being served 
by deregulated providers and direct-use customers. About two-thirds of the states within PJM have retail 
competition (New Jersey, Maryland, the District of Columbia, Delaware, Pennsylvania, Ohio, Michigan, 
and Illinois), with the remaining states utilizing only regulated service providers. Virginia suspended 
deregulation in 2007, but loads that average more than 5 MW annually may still choose a deregulated 
provider. 

Exhibit 2



Energy Markets Analysis 

Page 1-15 
©2022 Guidehouse Inc. 

1.3.2 Historical Demand 
Figure 6 shows historical peak demand in PJM, including coincident peak, weather normalized and 
unrestricted peak. Summer coincident peak decreased significantly from 148,228 MW in 2019 to 141,449 
in 2020, driven by the COVID-19 pandemic. 

Figure 6. PJM Historical Peak Demand 

Source: Guidehouse (data from PJM State of the Market Reports and Energy Velocity, retrieved December 2021) 

Flat load growth has been driven by energy efficiency in the recent years. PJM’s 2022 Load Forecast Report 
projects 0.4% annual average growth for peak load and 0.8% annual average growth for net energy over 
the next 10 years for the whole RTO. 5  

5 PJM. Load Forecast Report 2022 
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1.3.3 Demand Response and Energy Efficiency Programs 

PJM includes energy savings in its load forecast data reporting. As a result, Guidehouse follows this 
methodology and the load forecast is not impacted by energy efficiency. In PJM, the implementation of the 
Reliability Pricing Model (RPM) facilitated significant growth in demand-side participation in the capacity 
market. Demand response (DR) can bid into the energy market, curtail for emergency conditions only, or 
both. DR resources are generally used for emergency curtailment during periods of extremely high load. 
The majority DR revenue streams comes from capacity payments, as seen in Figure 7. 

Figure 7. PJM Historic DR Revenue by Market6 

  Source: PJM State of the Market Report 2022 Q1 

6 Capacity net revenue inclusive of capacity credits and charges 
PJM assumes capacity value at $50 MW-day (PJM does not know the value of capacity credits in the forward market prior to RPM; 
only a portion of capacity was purchased through the daily capacity market at the time). 
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Figure 8 indicates historical and forecast DR and energy efficiency capability by year. After years of steady 
increases, DR participation has decreased in the past three auctions due to recent caps on limited and 
extended summer DR, and mandates that DR providers offer increased assurance that they will be able to 
deliver the demand reductions promised in their offers. 

Figure 8. Demand-Side Participation in Capacity Market 

Source: PJM 2023/2024 RPM Base Residual Auction Results Report 

PJM also operates an Economic Load Response Program (ELRP), which allows commercial and industrial 
customers to voluntarily reduce load during times when their bid exceeds the locational energy market price 
at that time. The estimated reduction in peak demand and energy consumption resulting from the ELRP 
program is shown in Table 3.  
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Table 3. PJM Economic Load Response Program7 

Year Average Registered 
Resources (MW) 

Sum of Peak 
Reductions (MW) 

2022* 2,390 44 

2021 1,927 921 

2020 2,040 196 

2019 2,855 830 

2018 2,606 758 

2017 2,000 1,217 

2016 2,547 1,451 

2015 2,788 1,858 

2014 2,732 1,739 

2013 2,364 1,486 

2012 2,175 1,942 

2011 2,382 840 
Source: PJM State of the Market, Q1 2022 

Peak reductions from the ELRP increased significantly from 2020 to 2021, going from a paltry 196 MW in 
2020 to 921 MW. 2021 is a return to comparable levels like those seen before the COVID-19 Pandemic. 
The first nine months of 2020 had the lowest economic load response since 2010, driven by reduced 
demand due to COVID. Guidehouse expects 2022 peak reductions to be similar to those seen in 2021. 

1.4 Demand and Supply Balance 
The demand and supply balance for PJM is shown in Figure 9. PJM currently has an installed reserve 
margin (IRM) target of 14.8% and historically has been well overbuilt with reserve margins of over 30%. 
The excess generation capacity is caused in large part by slow demand growth in recent years, growth of 
new natural gas generation and renewables relative to retirements, and the growth of demand-side 
resources. On a localized basis, resources are more concentrated in western PJM, while many of the load 
centers are further east.  

However, expansion of transmission and generation in eastern parts of PJM is space-constrained due to 
higher population densities. From a reliability perspective, these areas are expected to continue to rely on 
capacity from other regions. This is enabled by a transmission system that allows the transfer of energy 
from the midwestern and western portions of PJM into the east. However, transmission requirements could 
change over time, depending on where coal retirements and replacement generation are ultimately located. 

7 2022 values represent the first three months of 2022 through March 
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Figure 9. PJM Demand and Supply Balance 

Source: Guidehouse (data from PJM State of the Market Reports) 

1.5 Transmission 

1.5.1 Existing Transmission System 
The existing PJM transmission system contains more than 85,000 miles of transmission lines and 6,650 
substations, interconnecting with more than 185,769 MW of power generation, as shown in Figure 10. 

Figure 10. PJM Transmission System 
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Source: PJM 2021 RTEP 

Transmission capacity between the eastern and western parts of PJM is constrained at several points, the 
most significant being the Eastern Interface connecting PJM East to the rest of the RTO. During off-peak 
times when the system is not constrained, electricity market prices in PJM East are often set by imports of 
thermal from the western parts of PJM. However, during on-peak times when imports are limited by the 
capacity of the Eastern Interface, more expensive local peaking units often set electricity market prices in 
PJM East. As a result, on-peak prices are often higher in PJM East than in the rest of PJM. PJM estimates 
that this congestion has cost between $0.5B to $2.05B per year since 2008.8  

Figure 11. Real-Time Load Weighted LMPs 2021 

Source: PJM State of the Market 2021 

Transmission expansion in PJM East is limited by the challenges associated with building near population 
centers. New transmission and generation developments require ample space and accessibility-scarce 
resources in this part of the country. This makes resources within the constrained area best-positioned to 
serve load during on-peak hours. 

1.5.2 Planned Transmission Projects 
PJM bulk electric system (BES) baseline and networks upgrade projects are implemented to ensure 
compliance with PJM and NERC standards. The Regional Transmission Expansion Plan (RTEP) process 
identifies transmission system addition and improvement projects needed to serve customers. These 
projects include power line enhancements that increase line stability and reliability, new lines, transformers, 
and existing line up rates, and bus configurations to accommodate increased power flow. In 2021, the PJM 

8 PJM State of the Market 2021 
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Board approved 118 new baseline projects for an estimated $920M. Of the total amount approved for 
transmission upgrades, the majority ($478M) was driven by transmission owner needs, namely from AEP, 
Dominion and AMPT. The next largest drivers for transmission project approval were baseline deliverability 
and generator deactivation. 

1.6 Markets 

1.6.1 Capacity Market 

PJM has operated the Reliability Pricing Model (RPM) capacity market since June 2007. LSEs are required 
to procure enough capacity to meet demand, plus a reserve margin, under the RPM. Capacity is procured 
through annual Base Residual Auctions (BRAs) three years in advance of the delivery year, which runs 
from June through May. First, Second and Third Incremental Auctions (IAs) are held 20 months, 10 months 
and 4 months ahead of the delivery year. Adjustments to capacity procurement are made during the IAs. 
By far the largest volume of capacity credits are settled in the BRAs. 

The PJM Capacity Market hosted its most recent BRA in May 2022 for the 2023/2024 delivery year. The 
RTO clearing price fell to $34.13/MW-day in this auction compared to $50/MW-day in the 2022/2023 
auction, which was held in May 2021. This was the lowest RTO clearing price since the 2013/2014 
delivery year. It is important to note that PJM recently amended its Minimum Offer Price Rule (MOPR) in 
order to better accommodate renewable generation in the region. Originally, the PJM MOPR actually 
excluded new renewables that generated renewable energy credits (RECs) from bidding a price reflecting 
REC revenue or other subsidies. This was done in an attempt to mitigate the price-suppressive effects 
state-subsidized resources, especially nuclear plants and renewables, have in the capacity market. This 
would have effectively excluded renewables from participating in the capacity market at all. The new 
MOPR applies only to resources that exercise market power or receive conditioned state support. PJM 
defines conditioned state support as any state policies that, “improperly interfere with bidding in PJM's 
capacity market and FERC's ratemaking authority.” In PJM’s most recent auction, held in June 2022, the 
new less restrictive MOPR only applied to seven resources representing 76 MW. The auction saw a 25% 
increase in solar resources that cleared as well as an additional 5,315 MW of nuclear compared to the 
previous auction. Wind resources actually saw a decrease in cleared capacity, but that is due to the fact 
that fewer wind resources offered into the auction. Clearing prices from the 2023/2024 auction are shown 
below in Table 4. The 2023/2024 auction was originally scheduled for three years before the delivery 
period but was delayed to May 2022 (only one year before the delivery period) in order to accommodate 
new rule changes for the capacity market.  
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Table 4. Auction Clearing Prices for the Three Most Recent Auctions ($/MW-day) 

Delivery Year RTO ComEd 
Duke Energy 

Ohio & 
Kentucky 

MAAC EMAAC BG&E 

2023/2024 $34.13 $34.13 $34.13 $49.49 $49.49 $69.95 

2022/2023 $50 $68.96 $71.69 $95.79 $97.86 $126.50 

2021/2022 $140 $195.55 $140 $140 $165.73 $200.30 
Source: PJM 

In total, nearly 145 GW of unforced capacity cleared in the most recent auction, representing a 21.6% 
reserve margin for the delivery year. 3,734.5 MW of new generation capacity cleared the BRA this auction. 

1.6.1.1 RPM Market Structure 

The RPM includes the following key features: 

• Prices are set for sub-regions, called locational deliverability areas (LDAs). Initially, there were four
LDAs, but the number of LDAs may increase or decrease depending on transmission development
and constraints. Figure 12 shows the six main LDAs.

Figure 12. PJM Locational Deliverability Areas 

   Source: PJM State of the Market, Q3 2021 
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• Capacity prices tend to be generally higher in the Eastern parts of PJM due to the fact that the
majority of load centers are located there, while supply in the region is generally located in the
Western part of the RTO.

• Capacity resources include not only generating facilities but also DR resources and energy
efficiency programs. The amount of DR that offered into the most recent auction decreased by
3.8% compared to the previous auction. All of the 5,471.1 MW of EE that offered into the 2023/2024
BRA cleared the auction. For comparison, only about 80% of the DR resources offered in the BRA
cleared the auction.

• Capacity Performance (CP) resources were introduced in the 2018/2019 auction in an effort to
reward resources that could be more reliably called upon, particularly in the winter months. CP
resources receive a premium over base capacity but are expected to be available when needed
throughout the entire delivery year and are subject to harsh non-performance penalties. For the
past three auction periods, including 2022/2023, 100% of procured resources have been CP.

• Prices are determined based on a downward-sloping demand curve, meaning that the price will be
determined based on the amount of capacity procured. If there is an excess of capacity, then the
capacity price can go to zero. If there is a shortage of capacity, the price will rise to the price cap,
which is 1.5 times the net Cost of New Entry (net CONE) in the LDA. Net CONE is an estimate of
how much it would cost to build the most economical form of new generating capacity in that area,
less margins earned from the sale of energy and ancillary services.

1.6.2 Ancillary Services Market 

Ancillary services ensure operational reliability and prevent loss of load in the near-term. FERC identifies 
six ancillary services in Order 888: 

1) Scheduling, system control and dispatch;

2) Reactive supply and voltage control from generation service;

3) Regulation and frequency response service;

4) Energy imbalance service;

5) Operating reserve—synchronized reserve service; and

6) Operating reserve—supplemental reserve service9.

PJM procures regulation, energy imbalance services (i.e., real-time electricity), and both synchronized and 
supplemental reserves through market mechanisms. By contrast, PJM provides scheduling, system control 
and dispatch and reactive power on a cost basis. PJM also obtains black start services through a formulaic 
rate or on a cost basis10. 

9 75 FERC ¶ 61,080 (1996), page 200. 
10 2018 State of the Market Report for PJM, Volume 2: Detailed Analysis, page 445. 
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Ancillary services support the reliable operation of the electric grid. PJM currently provides regulation and 
frequency response, energy imbalance, synchronized reserve, and non-synchronized reserve (operating 
reserves) through competitive markets. PJM provides energy imbalance services through the Real-Time 
energy market which is settled against the PJM Day-Ahead energy market position; therefore, a separate 
market is not required for this service. Markets are operated by PJM for the remaining three ancillary 
services. 

PJM also procures Reactive Power and Voltage Support service under FERC-approved cost-of service 
rates. Reactive Power and Voltage Support is required to be provided by interconnecting generators under 
the terms and conditions of the Interconnection Service Agreement (“ISA”). Reactive Power and Voltage 
Support is a service that helps support the PJM transmission system by keeping transmission voltages 
within prescribed limits and supporting transfers of energy across the PJM system.  

Reactive power compensation from PJM is a fixed monthly payment based upon the allocated capital cost 
from constructing the generator related to providing reactive power service and is paid regardless of how 
much or how often the generator is used to provide Reactive Power and Voltage Support by PJM. 
Generators whose active energy output is altered at the request of PJM for the purpose of providing reactive 
power to the grid are paid for lost opportunity costs (The hourly locational energy price less their energy 
market offer) if their output is reduced from their otherwise economic energy market output. In this way the 
generator compensated as if it was providing energy without the order to be backed down from its economic 
output. 

Regulation reserve is a service that allows the system operator to adjust participating generation to 
accommodate short-term differences in system loads and resources. As demand increases or decreases 
from moment to moment, generation or DR resources are ramped up and down automatically, keeping the 
grid in balance. Beginning in October of 2012, resources were given a choice between two frequency 
response types to follow: Regal, which is a traditional and slower oscillation signal, and RegD, which is a 
faster oscillation signal. The redesigned market seeks to clear an optimal (least-cost) mix of the two types 
through one clearing price for regulation service. A FERC order in November 2012 adjusted PJM’s new 
regulation market rules; the order set the marginal benefits factor for RegD to a fixed value (1.0) for payment 
purposes. PJM’s regulation reserve prices have historically been significantly higher than neighboring 
regions and this has led to a large increase in the amount of energy storage resources entering the market 
to provide RegD. In response, PJM has capped the amount of RegD that it will procure, which is having an 
effect on the revenue of the participating storage resources. PJM is currently revising the RegA and RegD 
signals that resources will be following to better match their goals. This will likely further effect the operating 
patterns of storage in the market. 

Originally limited to synchronized reserves, PJM’s primary reserve market now includes primary reserves 
that are not synchronized. To provide synchronized reserve, a generator must be synchronized to the 
system and capable of providing output within 10 minutes. Synchronized reserve can also be provided by 
DR resources. In 2012, the RTO’s primary reserve requirement was 150% of the footprint’s largest 
contingency (2,063 MW), and 1,375 MW of that requirement must be synchronized. Non-synchronized 
primary reserves are those that could deliver energy within 10 minutes from a shutdown state, such as 
hydro and CTs. The ISO determines the optimal combination of synchronized and non-synchronized 
reserves to fulfill primary research requirements. Both the regulation and synchronized reserve markets are 
cleared on a real-time basis. A unit can be selected for either regulation or synchronized reserve, but not 
for both. The regulation and the synchronized reserve markets are cleared interactively with the energy 
market. 
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PJM introduced the Day Ahead Scheduling Reserve (DASR) market on June 1, 2008. The purpose of this 
market is to ensure sufficient supplemental or operating reserves are available to replace lost generation 
or transmission capacity within 30 minutes. Unlike regulation and synchronized reserve, DASR resources 
do not need to be online to provide reserve. 

As seen in Table 5, regulation reserve prices have averaged between $13 and $44 over the last 7 years. 
The market redesign in October 2012—which implemented shortage pricing and decreased regulation 
requirements from 1% to 0.7% of peak load forecast—resulted in an increase in regulation costs and prices. 
The average regulation price was $26.00/MW of regulation in 2021, which was an increase from $13.55 in 
2020. Regulation in 2020 was approximately 23% lower than the $16.27/MW average clearing price in 2019 
and 50% lower than the average in 2018. Synchronized Tier 1 reserve prices have decreased recently, 
from ~$12/MW in 2015 to $1.62/MW in 2020 before rebounding in 2021. The greatest quantity of required 
reserve is for DASR, but as this capacity does not need to be online and the additional effects of COVID 
and warm winter weather, it commands the lowest price at $0.24 in 2021. 

Table 5. PJM Ancillary Service Quantities and Prices (Nominal $) 

Market Avg Required MW in 
2022 2014 2015 2016 2017 2018 2019 2020 2021 

Regulation 
On-Peak: 800 
Off-Peak: 525 

$44.15 $31.92 $15.72 $16.08 $25.32 $16.27 $13.55 $26.00 

Synchronized Tier 1 1,654.8 $12.94 $11.88 $4.88 $3.73 $6.15 $3.01 $1.62 $8.41 

DASR 4,882.7 $0.63 $2.99 $1.61 $2.12 $2.26 $2.27 $1.75 $0.24 
Source: Guidehouse (Data from PJM State of the Market Reports) 
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1.7 Fuels 

1.7.1 Natural Gas – PJM Market 

Demand 

Natural gas demand in PJM increased significantly between 2006 and 2021, driven by a steep increase in 
electric generation gas usage, as shown in Figure 13.  Total natural gas demand increased by 83.2% (4.4% 
per year) from 2006 to 2021, with electric generation gas usage increasing 453% (13.0% per year). 
Through 2045, Guidehouse forecasts more moderate demand increases in the PJM region as growth in 
the electric generation sector slows to annual growth rate of 1.7% per year. Advancements in energy 
efficiency are expected to keep residential and commercial growth relatively flat, while the introduction of 
LNG exports from Cove Point in 2018 will continue to add an additional 0.68 Bcfd of annual demand through 
2045. Low natural gas prices will help drive industrial demand which is forecast to increase at an average 
annual rate of 1.1% year through 2045. Overall, between 2022 and 2045, total natural gas demand in PJM 
is expected to grow by 1.0% per year. 

Figure 13: PJM Natural Gas Demand 

Source: Guidehouse’s North America Natural Gas Market Outlook, Spring 2022; RBAC 

Supply 

The PJM region contains a majority of the Appalachian basin, one of the fastest growing producing regions 
in North America. Natural gas production in the PJM region has increased significantly over the last several 
years growing from just over 2 Bcfd in 2006 to 32.6 Bcfd in 2021. Most of the additional production in 
Appalachia is coming from the Marcellus shale play, the most prolific shale play currently developed in the 
U.S., which reached 24.7 Bcfd of production in 2021.  A second natural gas resource, the Utica shale play,
underlies the Marcellus.

Most of the production from the Utica shale play currently comes from Ohio, although the formation also 
lies under most of New York, Pennsylvania, and West Virginia, and adjacent parts of Kentucky, Maryland, 
Tennessee, Virginia as well as Ontario and Quebec in Canada. Activity in the play is increasing rapidly as 
the Utica shale play is proving to be relatively more economic for development due to its high liquid content 
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with production growing from nearly zero in 2013 to 6.8 Bcfd in 2021.  While both plays experienced some 
declines in production due to implications related to COVID-19 restrictions and the subsequent economic 
slowdown in 2020, Guidehouse forecasts a rebound in PJM regional production by 2022. After 2022, 
Guidehouse forecasts a much lower rate of growth in the Appalachian basin as limited pipeline takeaway 
capacity serves as a cap to production growth. Over the forecast period, Guidehouse expects production 
to grow by about 1.0% annually, reaching 41.8 Bcfd by 2045, as shown in Figure 14. 

Figure 14: PJM Natural Gas Production 

Source: Guidehouse’s North America Natural Gas Market Outlook, Fall 2021; RBAC

Due to the increasing levels of production from the Marcellus and Utica shale plays, PJM now exports 
surplus gas to surrounding regions. Several pipeline projects have recently come online, including the 
3.25 Bcfd Rover Pipeline project, the largest pipeline project in the area, to move surplus gas to 
surrounding demand areas11.  As can be seen in  Figure 15 below, PJM regional natural gas supply will 
continue to exceed regional demand for Appalachian gas, with the difference expected to reach about 22 
Bcfd by 2045. 

11 Other major projects include Columbia Pipeline Group’s Leach Express and Mountaineer Express; Columbia Gulf Transmission’s 
WB Express; Transco’s Atlantic Sunrise; and NEXUS Pipeline.  

Note: Mountain Valley Pipeline and Atlantic Coast pipeline have been canceled or put on hold indefinitely and are not included in the 
Fall 2021 Outlook.  
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Figure 15: PJM Regional Gas Balance 

Source: Guidehouse’s North America Natural Gas Market Outlook, Fall 2021; RBAC 

As seen in Figure 16, PJM has traditionally imported natural gas from a variety of surrounding supply 
areas. After 2008, when production from the Marcellus and Utica shale plays began to increase, PJM 
began to source most of its gas from Appalachia. Going forward, only small amounts of gas will be 
sourced from surrounding areas, primarily to meet seasonal demand in the northwestern parts of PJM 
that are located outside of the Appalachian basin. 

Figure 16: Sources of Natural Gas for PJM Consumers 

Source: Guidehouse’s North America Natural Gas Market Outlook, Fall 2021; RBAC 
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2. STUDY BACKGROUND, ASSUMPTIONS, AND METHODOLOGY

2.1 Study Scope and Purpose

LG&E / KU engaged Guidehouse to inform and educate the company regarding the potential costs and 
benefits of joining PJM. This study simulated two cases: (1) the SA Case in which LG&E / KU remains a 
standalone balancing authority, and (2) the RTO Case in which LG&E / KU joins PJM. 

2.2 Market Outlooks 

Both the Status Quo and the RTO cases considered four market outlooks: 

• Case 1: A baseline market scenario based on Guidehouse’s Spring 2022 Reference Case and
LG&E / KU provided fuel prices

• Case 2: A case in which national CO2 emissions reduction regulations are assumed

• Case 3: High fuel with no additional carbon emission regulations

• Case 4: High fuel with additional carbon emission regulations

Table 6. Case Matrix and Names 

Remain Standalone BA Join PJM 

Baseline Markets Case 1 SA Case 1 RTO 
CO2 Emissions Reduction Case 2 SA Case 2 RTO 

High Fuel Prices Case 3 SA Case 3 RTO 
High Fuel Prices and CO2 Emissions Reduction Case 4 SA Case 4 RTO 

2.2.1 Case 1: Baseline 

The baseline scenario considers a future market structure with nominal forecasts for natural gas and coal 
prices and no CO2 emissions requirements. 

2.2.2 Case 2: Emission Reduction 

The emission reduction scenario considers the implementation of national emission reduction regulations. 
An annual curve of CO2 reductions from 2010 levels is achieved through the implementation of a national 
carbon price and adjustments to PJM’s capacity expansion plan. 

2.2.3 Case 3: High Fuel Prices 

The high fuel prices scenario applies a sensitivity to natural gas and coal prices. 
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2.2.4 Case 4: High Gas with Additional Emission Regulation 

Case 4 implements both the emission reduction strategy of Case 2 and the high fuel price sensitivity of 
Case 3. 

2.3 Modeling Approach 

2.3.1 Production Cost Modeling 

This section provides a summary of the model setup and assumptions in Power System Optimizer (PSO), 
production cost market simulator used to develop each of the analyzed market scenarios. The forecast is 
formulated using wholesale energy price forecasts from Guidehouse’s Spring 2022 Reference Case 
forecast, augmented with LG&E / KU’s provided parameters.  

Guidehouse forecasts energy prices in the contiguous United States using a PSO simulation. Guidehouse 
forecasts ancillary service prices using an econometric approach that considers the historical relationship 
between energy prices and regulation and reserve prices in different regions, combined with the PSO 
energy price forecast. 

2.3.2 Areas 

The base PSO model is set up to allow flexibility between energy balancing and reserve pooling. The input 
streams such as load forecasts, generator location, transmission topology, and more are based on the 
hierarchy of energy areas. The “RTO” area allows PSO to balance multiple areas together in the model, 
and allows energy and reserves to be optimized together or separately. 

In the market outlooks in which LG&E / KU remains a standalone BA, PSO balances the area as an 
individual unit, separate from neighboring BAs. 

In the market outlooks in which LG&E / KU joins PJM, PSO is able to balance LG&E / KU either separately 
or in conjunction with PJM in order to achieve the least cost, and for energy and reserves to be properly 
optimized.  

2.3.3 Load Forecast 

LG&E / KU provided an hourly load profile for the forecast period which was inputted to PSO which was 
developed by LG&E / KU as part of their 2023 Business Plan. 

2.3.4 Hurdle Rates 

Hurdle rates are used for transactions between energy areas to simulate the costs of transferring power 
from one area to another, as well as to approximate the opportunity costs of bilateral trades.  
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PSO, like many production cost software suites, optimizes transmission and energy transfers as part of 
the algorithm that balances generation and load. Functionally a $10/MWh hurdle rate means that if the 
balance price in Area A is at least $10/MWh more than adjacent Area B, then energy will be transferred 
from Area B to Area A with a $10/MWh premium. Area A’s generation is decreased, and Area B’s 
generation is increased equally.  

One portion of the costs represents the additional transmission costs for moving power from Area A to 
Area B. The second portion of the costs represents the opportunity costs of bilateral trading. In other 
words, energy traders typically do not trade power unless there is some profit in the trade to make it worth 
their time to execute. 

As BA’s begin to participate in various markets, the combined transmission and generation costs become 
optimized over broader footprints. Additionally, the opportunity costs decrease as it becomes easier for 
entities to trade power amongst each other. As such, the hurdle rate inputs represent key differences in 
the ways that energy markets’ behavior changes. 

The applied hurdle rates below represent the combined transmission costs and opportunity costs. 

Table 7. Hurdle Rates 

LGE > PJM PJM > LGE 

Standalone Cases $16.90/MWh $30.02/MWh 
RTO Cases $0.00/MWh $0.00/MWh 

2.3.5 Reserves 

Operating reserves is capacity held back for unexpected losses of generation or to cover variability in 
both generation and loads. Loss of generation can be due to a generation unit outage or unexpected loss 
of renewable generation. The operating reserves are modeled differently based on the market structure 
and configuration of each case. 

Operating reserves are maintained by the entity with NERC responsibilities. The individual BA’s are 
responsible for providing reserves, except for participation in an RTO. In the postulated RTO scenario, it 
would be expected that PJM would administer the required reserves, and that LG&E / KU would be absolved 
of reserve responsibilities.  

In the PJM scenario, reserves are co-optimized with generation amongst all RTO participants, including 
LG&E / KU. 

2.3.5.1 Spinning Reserves 

Spinning reserves are assumed to be 3% of load for LG&E / KU. Spinning reserves represent the portion 
of the capacity responsible for near-term balancing needs. Spinning reserves may only be supplied by 
units already online and synchronized to the grid.  
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Table 8. Standalone Spinning Reserves Requirements 

Activation Time (min) PJM > LGE 

Regulation up 5 1% 
Spinning Reserves 10 2% 

Spinning reserves are supplied by LG&E / KU unless it is a market participant of PJM. 

2.3.6 Fuel Prices 

LG&E / KU provided natural gas and coal price forecasts for both the baseline scenario and the two high-
fuel scenarios. LG&E / KU’s monthly natural gas prices and annual coal prices were used as model inputs 
in this analysis and are available in Appendix A. 

2.3.7 Interchange Limits 

The interchanges represent economic limits on the amount of energy that can be transferred between two 
areas. The limits are primarily based on transmission capacity and ownership. Only the handful of paths 
in the topographical vicinity of LG&E / KU are focused on in this analysis.  

The export capability of LG&E / KU is capped at 300 MW which is consistent with historical transactions 
between LG&E / KU and PJM. 

Interchanges between TVA, MISO, and EEI are disabled to simplify the analysis and to isolate the effects 
of PJM RTO participation. 

2.3.8 Carbon Regulation Cases and Carbon Prices 

To achieve the assumed carbon reduction regulations, two things were done: a federal carbon price was 
implemented, and the expansion plan was adjusted to shift generation away from emitting resources. The 
expansion plan is discussed further in Section 3.3.  

The following carbon prices were used: 
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Table 9. Carbon Prices used in Carbon Regulation Cases 

Year CO2 Emission Price 
($/ short ton) 

2025 $   14.73 

2026 $   15.40 

2027 $   16.09 

2028 $   16.80 

2029 $   17.55 

2030 $   18.33 

2031 $   19.16 

2032 $   20.03 

2033 $   20.95 

2034 $   21.90 

2035 $   22.90 

2036 $   23.94 

2037 $   25.03 

2038 $   26.17 

2039 $   27.37 

2040 $   28.62 
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2.3.9 Capacity Prices 

Guidehouse forecasts short term capacity prices using a supply-demand model. Guidehouse models a 
supply curve which reflects existing PJM generating capacity and expected near-term additions and 
retirements. The demand curve is based on the most recent PJM demand curve parameters and load 
forecasts.  

Long-term prices are based on Guidehouse’s forecast of the Net CONE of a generic combined-cycle 
unit.  Guidehouse utilizes internal capital costs assumptions, together with energy and ancillary service 
margin results from its production-cost model, to calculate Net CONE over the forecast period. In the 
long-term RTO prices fluctuate between $57 and $73/MW-day over the final 10 years of the forecast. 
MAAC and EMAAC prices trend above RTO in the long term due to higher expected net CONE prices in 
these regions, driven by higher regional capital costs and lower energy & ancillary services revenues. 
Year-to-year changes in long-term capacity prices are driven by fluctuations in forecasted combined-cycle 
energy & ancillary services revenues. 

Capacity prices are based on the “missing revenue required” to attract investments based on the region-
specific Net Cost of New Entry (“Net CONE”), which equals the Gross Cost of New Entry (“Gross CONE”) 
minus the expected Energy & Ancillary Service Offsets (“E&AS Offsets”) for the marginal capacity 
resource in the region. The short-term forecasts for PJM are the exceptions to this approach. Because 
PJM has a centrally administered capacity market with a known set of potential supply resources and a 
forecastable demand curve (i.e., the Variable Resource Requirement (“VRR”) curve), for the first three 
years of the forecast Guidehouse creates a supply stack based on our estimate of unit-specific avoided 
costs, calibrated to recent auction results, and known retirements and new entrants. Guidehouse bases 
the demand curve on the most recently available VRR curve parameters and forecast peak load growth in 
RTO, MAAC, EMAAC, and RTO. 

In regions without a formal capacity auction, Guidehouse calculates the value of capacity that a generator 
would receive as part of a bilateral contract with a load serving entity based on the region-specific Net 
CONE, policies, and capacity needs. 
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3. CAPACITY EXPANSION
The capacity expansion was performed to project LG&E / KU’s future portfolio for the various scenarios. 
Appendix B presents annual additions and retirements for each case. 

3.1 Standalone Build 

The standalone expansion was built to a 25% winter / 16% summer reserve margin on an installed 
capacity basis. The standalone build is used for every standalone scenario. The Effective Load Carrying 
Capacity (ELCC) used for standalone capacity calculations are: 

Table 10. Standalone ELCC’s 

Summer Winter 

Solar 79% 0% 

Wind 24% 32% 

Usually, large thermal retirements are replaced with a similar capacity of thermal units and a small 
amount of renewables. For example, 709 MW of coal is retired with Mill Creek 2 and E W Brown 3 in the 
year 2028. This capacity is replaced with two CC’s totaling 968 MW over the years 2028 and 2029 which 
is required to maintain the spinning reserve requirements. Solar units totaling 300 MW of nameplate 
capacity come online during the same timeframe. This combination of CC and solar units provides a lower 
cost to serve load than alternative portfolio options. 
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Table 11. Standalone Reserve Margins 

Year Effective Summer 
Capacity Reserve (%) 

Effective Winter 
Capacity Reserve (%) 

2025 21.1% 30.3% 
2026 21.0% 31.0% 
2027 19.4% 25.5% 
2028 17.3% 34.0% 
2029 25.5% 33.9% 
2030 25.3% 33.7% 
2031 25.3% 33.7% 
2032 25.3% 34.2% 
2033 25.8% 24.5% 
2034 16.4% 29.3% 
2035 21.5% 43.5% 
2036 35.5% 35.5% 
2037 27.7% 42.4% 
2038 34.5% 29.6% 
2039 23.0% 50.8% 
2040 44.0% 33.9% 

Figure 17. Capacity Additions and Retirements (MW) – Standalone Cases 
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3.2 RTO Build 

In the RTO scenario LG&E / KU’s expansion plan differs as procuring capacity from PJM’s capacity 
market will become an option. As a load serving entity, LG&E / KU must still maintain a reserve margin 
within the territory per PJM’s Fixed Resource Requirement rules, however the requirement is much 
smaller than the reserve requirements as a standalone BA. The requirements are based on peak summer 
demand, and do not vary by season as LG&E / KU’s current reserve margin requirements do. The applied 
PJM ELCC’s are the same year-round, and are a mis of PJM published values in the early years and 
Guidehouse’s ELCC methodology in the later years. Guidehouse’s methodology takes into account 
relative renewables penetration and impact to peak load. 

The reserve margin calculations when part of PJM are performed differently than when LG&E / KU is a 
standalone entity. Rather than calculate the effective capacity margin to the peak load using ICAP values, 
PJM has a system called the Fixed Resource Requirement (FRR) which ensures that participating Load 
Serving Entities (LSE’s) maintain enough capacity within their zone to enable the entity to provide its own 
capacity should it elect to do so (as opposed to purchasing the capacity from the market). This method 
requires knowing the LSE’s peak load coincidence with the rest of PJM and PJM’s Forecast Pool 
Requirement (FPR). Additionally, the PJM margin calculation is performed with unforced capacity (UCAP) 
as opposed to nameplate capacity (ICAP). The UCAP values are calculated on a per-unit basis with each 
individual units’ forced outage rate in PSO. 

LG&E / KU forecasts a peak load coincidence factor of 92% based on historical peak load coincidence vs 
PJM peak loads. The recommended FPR in PJM is 1.0918. This puts the annual LG&E / KU capacity 
requirements on an unforced capacity basis equal to: 

(Peak Demand) * (92%) * (1.0918) 
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Table 12. RTO FPR and Margins 

Year FPR Margin 

2025 6,331 13.2% 
2026 6,336 13.1% 
2027 6,456 11.0% 
2028 6,453 10.1% 
2029 6,450 10.7% 
2030 6,448 10.6% 
2031 6,445 10.6% 
2032 6,442 10.5% 
2033 6,439 11.1% 
2034 6,436 11.2% 
2035 6,433 10.7% 
2036 6,431 15.5% 
2037 6,428 11.5% 
2038 6,425 15.2% 
2039 6,422 12.4% 
2040 6,419 15.1% 

Figure 18. Capacity Additions and Retirements (MW) – RTO Cases 
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3.3 Carbon PJM Build 

Additional capacity changes are made in PJM as part of the strategy to reduce CO2 as compared to 2010 
CO2 levels. Along with the carbon prices and regulation, discussed in Section 2.3.8, the PJM build was 
adjusted to meet the required targets. 

The LG&E / KU build was not adjusted for this as the retirements were already aggressive for the 
portfolio. Since LG&E / KU reserve margins were already dropping almost to requirement amounts by 
2028, PJM changes were instead made to meet the global targets as it is much easier for PJM to 
accommodate these adjustments.  

Table 13. Study Target Emissions Reductions from 2010 Levels 

Targeted Carbon Reduction 
2025 -19%
2026 -23%
2027 -28%
2028 -32%
2029 -37%
2030 -41%
2031 -44%
2032 -47%
2033 -50%
2034 -53%
2035 -57%
2036 -60%
2037 -63%
2038 -66%
2039 -69%
2040 -72%
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Table 14. Additions and Retirements (MW) in Emission Reduction Cases 

Year Wind PV IC/GT Coal 
2025 310 455 0 0 
2026 464 317 0 0 
2027 257 348 0 0 
2028 559 165 0 0 
2029 87 119 0 0 
2030 176 655 0 -620
2031 52 154 0 0 
2032 131 511 500 -850
2033 63 521 0 -850
2034 311 593 400 0 
2035 227 164 0 0 
2036 216 146 0 0 
2037 234 143 0 0 
2038 352 164 0 0 
2039 469 171 0 0 
2040 449 141 0 0 

Exhibit 2



Energy Markets Analysis 

Page 4-41 
©2022 Guidehouse Inc. 

4. PJM EVALUATION
The benefits and costs of LG&E / KU joining PJM are evaluated by comparing a business-as-usual or 
status-quo case with an alternative in which LG&E / KU joins PJM. Given the complexity of obtaining 
necessary approvals and preparing for full operational integration, the study uses 2025 as the start year 
of PJM entry. The benefits and costs are provided in terms of real 2020 dollars over the 2025 – 2040 
period. 

4.1 Benefits/Costs from Joining PJM 

4.1.1 Adjusted Production Cost Impacts 

In general, access to a larger market with reduced trading barriers creates more opportunities for 
economic energy purchases and sales. Also, joining a more expansive geographical footprint allows 
generators to operate more efficiently due to shared operating reserve requirements and the reduced 
need to carry reserves for renewable balancing. Both result in adjusted production cost savings, or 
dispatch benefits, and are assessed using PSO by comparing the SA Case to a case in which LG&E / KU 
is part of PJM (the Join PJM case). Adjusted production cost savings represent the savings in dispatch 
(fuel, variable O&M and emissions) costs, energy trading (purchase costs net of sales revenue), and 
ancillary services.  

A breakdown of production costs is tabularized in Appendix C. The annual import and export costs can 
appear to vary significantly when the volumes are small. There are a handful of anomalous hours 
throughout the production cost runs in which reserve violations or other similar modeling costs increase 
the LMP for an hour, and these penalties will always occur during an hour with imports or exports due to 
the nature of how PSO attempts to match demand and supply. 
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SA Case 

Figure 19. Standalone Annual Production Costs ($mil) 

RTO Case 

Figure 20. RTO Annual Production Costs ($mil) 
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4.1.2 Imports and Exports 

SA Case 

In the majority of standalone scenarios and years LG&E / KU is a net exporter. 

However, in the emission reduction cases the imports outweigh the exports until approximately 2035. At 
this point the intersection of energy prices and carbon prices causes the results to begin favoring 
exporting. 

Figure 21. Standalone Imports (MWh) 
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Figure 22. Standalone Exports (MWh) 

RTO Case 

In the majority of RTO scenarios and years LG&E / KU is a net importer. The imports are significantly 
higher due to the removal of the RTO hurdle rates. By drastically lowering the transaction costs with PJM, 
imports frequently replace what would otherwise be marginal LG&E / KU generation. By 2035 the trends 
somewhat converge with the standalone cases. Once Ghent retires and new efficient CC’s are built, 
LG&E / KU becomes a net exporter to PJM again.  
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Figure 23. RTO Imports (MWh) 

Figure 24. RTO Exports (MWh) 

Exhibit 2



Energy Markets Analysis 

Page 4-46 
©2022 Guidehouse Inc. 

4.1.3 Annual LG&E / KU generation by technology 

Appendix D contains generation by unit type in MW and as a percentage of total generation per year for 
each case. 

SA Case 

In the SA cases, total generation remains relatively steady throughout the forecast period, consistent with 
the relatively steady load. In each case, PV, CC, and IC/GT generation increase and coal generation 
decreases. There are only small differences in the generation mixes of the SA cases. Neither the carbon 
constraints (applied to Cases 2 and 4) nor the high fuel prices (applied to Cases 3 and 4) yield significant 
differences in the generation mix. 

Figure 25 through Figure 28 display the generation by unit type throughout the forecast period for Cases 
1-4 SA.

Figure 25. Case 1 SA - Generation by Unit Type (MWh) 
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Figure 26. Case 2 SA - Generation by Unit Type (MWh)
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Figure 27. Case 3 SA - Generation by Unit Type (MWh) 

Figure 28. Case 4 SA - Generation by Unit Type (MWh) 
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RTO Case 

In the RTO cases, LG&E / KU’s generation is significantly lower than the SA cases between 2025-2027 
because it is optimal for LG&E / KU to import power to serve its load. This is attributable to relatively 
higher prices within LG&E / KU than in PJM in the near term, and to the absence of hurdle rates in the 
RTO cases. 

In the long-term, falling LG&E / KU prices, rising PJM prices, and transmission constraints out of LG&E / 
KU’s territory make it optimal for LG&E / KU to increase generation and use this power to serve its load in 
the RTO case. Case 1, with base fuel prices and no carbon constraints, has the highest generation in the 
near term. The carbon constraints in Cases 2 and 4, and the increased fuel prices in Case 3 and 4, each 
lead to decreased generation in the near-term when PJM prices are higher than LG&E / KU prices.  

LG&E / KU’s generation increases and total generation by the end of the forecast period is approximately 
equal to total generation in the SA cases. Throughout the forecast period, prices within PJM increase, 
while prices in LG&E / KU decrease. Exports out of LG&E / KU are capped at 300 MW in the model to be 
consistent with historical trends and transmission limitations.  

Total generation increases slightly in 2028 as solar generation increases. In 2034 following the retirement 
of ~700 MW of coal capacity, generation is replaced with PV, IC/GT and CC generation. This new block 
of generation is much more efficient than the retired coal capacity and takes up a larger share of the 
generation mix. In all cases, solar generation increases and coal decreases over time. 

Figure 29 - Figure 32 display the generation by unit type throughout the forecast period for Cases 1-4 
RTO. 

Figure 29. Case 1 RTO - Generation by Unit Type (MWh) 
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Figure 30. Case 2 RTO - Generation by Unit Type (MWh) 

Figure 31. Case 3 RTO - Generation by Unit Type (MWh) 
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Figure 32. Case 4 RTO - Generation by Unit Type (MWh) 

4.1.4 Annual emissions by generators within LG&E / KU’s service territory 

Appendix E contains total emissions, percent reduction from 2010 values, and emissions costs for each 
case. 

Case 1, representing baseline markets, has the highest emissions in both the SA and the RTO cases, 
followed by Case 2 (emissions reductions with base fuel prices), Case 3 (no emissions reductions and 
high fuel prices), and Case 4 (emissions reductions with high fuel prices), which has the lowest emissions 
in both the SA and the RTO cases. 

Cases with high fuel prices (Cases 3 and 4) have the lowest total emission throughout the forecast. The 
high fuel prices lead to reduced reliance on thermal generation, an increase in imports in the short-term, 
and subsequently lower emissions from generation. High fuel prices are more influential in reducing 
emissions than carbon constraints. 

Differences between cases are most pronounced in the near term and between RTO cases than SA 
cases, reflecting the differences in generation discussed above. In the long-term, total become relatively 
constant between cases. 

Compared to the 2010 baseline of 39.5 million short tons, by 2040 Case 4 SA has the highest reduction 
(91%), the remaining cases each reduce emissions by 88-90% compared to 2010 levels. 
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Figure 33. Carbon Emissions by Case (million short tons) 

4.1.5 Capacity Prices 

Capacity prices for the RTO cases are presented below. Generally, prices follow PJM’s reserve margins. 

Short term RTO capacity prices clear in the $41/MW-day to $48/MW-day range, which follows the trend of 
the 2023/2024 auction and remains depressed. The announced un-retirement of Byron and Dresden 
nuclear plants, and a number of solar and wind new entry are expected to put downward pressure on 
capacity prices. The revised Minimum Offer Price Rule (MOPR) is also expected to put downward 
pressure on capacity prices, as state-subsidized resources are no longer subject to MOPR and able to 
justify lower offer prices, so long as they are not identified as attempting to exert Buyer-Side Market 
Power or receiving Conditioned State Support. Under the new Market Seller Offer Cap (MSOC) rule, the 
default MSOC is set at the unit-specific net Avoidable Cost Rate (ACR), and resources are required to 
justify their offers by going through a unit-specific review process if offering above the default ACR cap. 
The new MSOC rule is expected to mitigate market power concerns and put downward pressure on 
capacity prices. 
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The high fuel prices somewhat affect the results, however the Net CONE is based on modern CC’s which 
are frequently operating lower than the marginal system cost. The high fuel prices and efficient CC 
operations largely offset with respect to capacity prices. 

The carbon regulated cases unintuitively have a decreased capacity cost. Ordinarily the capacity prices 
would be expected to increase as CO2 prices increase. Increased CO2 emissions prices yield more 
expensive thermal operation which decreases energy revenue. Thermal units must therefore be 
compensated via additional capacity revenue. However, the build changes that were made in order to 
meet carbon reduction targets (see Section 3.3), particularly the early coal requirements, lead to 
additional energy revenues for the CC’s which run at a high capacity factor. These additional energy 
revenues are a greater magnitude than the additional expenses due to CO2 prices, therefore leading to 
lower capacity prices. 

Table 15. RTO Capacity Prices ($/MW-day) 

Year Baseline Case 1 RTO CO2 Regulated Case 2 
SA 

High Fuel Prices 
Case 3 SA 

High Fuel Prices + CO2 
Regulated Case 4 SA 

2024/2025 $37.53 $37.53 $37.53 $37.53 
2025/2026 $43.86 $43.86 $43.86 $43.86 
2026/2027 $55.32 $55.32 $55.32 $55.32 
2027/2028 $60.44 $60.44 $60.44 $60.44 
2028/2029 $80.59 $67.45 $77.28 $65.96 
2029/2030 $91.40 $79.67 $88.85 $77.23 
2030/2031 $93.09 $82.42 $90.68 $79.81 
2031/2032 $87.31 $77.25 $85.22 $74.21 
2032/2033 $81.74 $72.15 $79.94 $68.73 
2033/2034 $78.68 $69.48 $77.93 $65.77 
2034/2035 $77.86 $69.17 $78.60 $65.57 
2035/2036 $73.84 $64.36 $74.95 $61.35 
2036/2037 $69.12 $59.15 $70.59 $56.41 
2037/2038 $70.19 $60.34 $72.06 $57.26 
2038/2039 $67.26 $57.82 $70.40 $54.30 
2039/2040 $65.20 $55.60 $68.26 $52.20 
2040/2041 $59.44 $50.36 $64.24 $45.94 
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Figure 34. Capacity Prices ($/MW-day)
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APPENDIX A: FUEL PRICES 

Base Fuel Price Cases – Case 1 and Case 2 

Table A1. Natural Gas Prices – Base Case (2020$/MMBtu) 

Year Month Henry Hub EW Brown Cane Run Haefling Mill Creek Paddy' 
Runs 

Trimble 
County 

2025 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2026 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2027 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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11 
12 

2028 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2029 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2030 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2031 
1 
2 
3 
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4 
5 
6 
7 
8 
9 

10 
11 
12 

2032 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2033 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2034 

1 
2 
3 
4 
5 
6 
7 
8 
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9 
10 
11 
12 

2035 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2036 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2037 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2038 1 
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2039 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2040 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
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Table A2. Coal Prices – Base Case (2020$/MMBtu) 

Year Brown HS Ghent HS Mill Creek Trimble Co Trimble Co 
PRB 

2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
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High Fuel Price Cases – Case 3 and 4 

Table A3. Natural Gas Prices – High Fuel Price Case (2020$/MMBtu) 

Year Month Henry Hub EW Brown Cane Run Haefling Mill Creek Paddy' 
Runs 

Trimble 
County 

2025 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2026 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2027 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
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2028 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2029 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2030 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2031 

1 
2 
3 
4 
5 
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6 
7 
8 
9 

10 
11 
12 

2032 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2033 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2034 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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11 
12 

2035 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2036 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2037 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2038 
1 
2 
3 
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4 
5 
6 
7 
8 
9 

10 
11 
12 

2039 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

2040 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
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Table A4. Coal Prices – High Fuel Price Case (2020$/MMBtu) 

Year Brown HS Ghent HS Mill Creek Trimble Co Trimble Co 
PRB 

2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
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APPENDIX B: CAPACITY ADDITIONS AND RETIREMENTS 

Standalone Cases

Table B1. Standalone Capacity Expansion and Reserve Margins 

Year 
Effective Summer 

Resource Capacity 
(MW) 

Peak Summer 
Demand (MW) 

Effective 
Summer 
Capacity 

Reserve (%) 

Effective Winter 
Resource Capacity 

(MW) 

Peak Winter 
Demand 

(MW) 

Effective 
Winter Capacity 

Reserve (%) 

2025 7,630 6,303 21.1% 7,891 6,058 30.3% 
2026 7,630 6,308 21.0% 7,939 6,058 31.0% 
2027 7,676 6,427 19.4% 7,800 6,213 25.5% 
2028 7,537 6,425 17.3% 8,322 6,211 34.0% 
2029 8,056 6,422 25.5% 8,313 6,210 33.9% 
2030 8,044 6,419 25.3% 8,301 6,209 33.7% 
2031 8,040 6,416 25.3% 8,297 6,208 33.7% 
2032 8,036 6,413 25.3% 8,330 6,206 34.2% 
2033 8,068 6,411 25.8% 7,724 6,205 24.5% 
2034 7,460 6,408 16.4% 8,021 6,204 29.3% 
2035 7,779 6,405 21.5% 8,902 6,202 43.5% 
2036 8,677 6,402 35.5% 8,400 6,201 35.5% 
2037 8,173 6,399 27.7% 8,831 6,200 42.4% 
2038 8,602 6,397 34.5% 8,036 6,199 29.6% 
2039 7,866 6,394 23.0% 9,348 6,197 50.8% 
2040 9,200 6,391 44.0% 8,296 6,196 33.9% 
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Table B2. Standalone Capacity Addition (MW) 

CC CT Gas Storage Utility 
Solar Wind 

2025 
2026 
2027 100 
2028 484 200 
2029 484 100 
2030 
2031 
2032 
2033 100 
2034 400 250 
2035 484 250 
2036 800 100 400 
2037 200 200 250 100 
2038 200 200 250 
2039 200 200 250 
2040 968 200 200 

Table B3. Standalone Capacity Retirements (MW) 

Coal CT Gas 
2025 300 23 
2026 
2027 
2028 709 
2029 
2030 
2031 
2032 
2033 
2034 969 121 
2035 242 
2036 121 
2037 950 
2038 
2039 868 292 
2040 
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RTO Cases

Table B4. RTO Capacity Expansion and Reserve Margins 

Year Effective Summer 
UCAP (MW) 

Peak Summer 
Demand (MW) FPR Effective Margin 

to FPR (%) 
2025 7,136 6,303 6,331 13.2% 
2026 7,136 6,308 6,336 13.1% 
2027 7,135 6,427 6,456 11.0% 
2028 7,074 6,425 6,453 10.1% 
2029 7,110 6,422 6,450 10.7% 
2030 7,098 6,419 6,448 10.6% 
2031 7,093 6,416 6,445 10.6% 
2032 7,089 6,413 6,442 10.5% 
2033 7,121 6,411 6,439 11.1% 
2034 7,123 6,408 6,436 11.2% 
2035 7,092 6,405 6,433 10.7% 
2036 7,396 6,402 6,431 15.5% 
2037 7,137 6,399 6,428 11.5% 
2038 7,369 6,397 6,425 15.2% 
2039 7,190 6,394 6,422 12.4% 
2040 7,356 6,391 6,419 15.1% 

Table B5. RTO Capacity Addition (MW) 

CC CT Gas Storage Utility 
Solar Wind 

2025 
2026 
2027 
2028 484 300 
2029 100 
2030 
2031 
2032 
2033 100 
2034 484 500 250 
2035 100 350 
2036 400 100 
2037 400 200 250 100 
2038 200 250 
2039 484 400 250 
2040 200 
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Table B6. RTO Capacity Retirements (MW) 

Coal CT Gas 
2025 300 23 
2026 
2027 
2028 709 
2029 
2030 
2031 
2032 
2033 
2034 969 121 
2035 242 
2036 121 
2037 950 
2038 
2039 868 292 
2040 
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APPENDIX C: PRODUCTION COSTS 

Standalone Cases 

Table C1. Baseline (Case 1) SA Production Costs 

Year Load (MWh) Generation 
(MWh) 

Generator 
Costs ($mil) 

Imports 
(MWh) 

Exports 
(MWh) 

Imports Cost 
($mil) 

Exports 
Revenue 

($mil) 

Total 
Production 

Cost 
2025 33,050,200 33,116,428 $977.19 14,435 80,663 $1.65 $3.18 $976 
2026 33,155,652 33,191,293 $936.40 12,556 48,197 $3.02 $1.79 $938 
2027 34,025,754 34,059,264 $936.76 14,901 48,411 $3.74 $1.76 $939 
2028 34,075,501 34,412,764 $815.32 12,309 351,273 $25.11 $11.74 $829 
2029 33,920,099 34,701,367 $710.61 5,431 786,699 $0.43 $25.02 $686 
2030 33,808,022 34,901,772 $712.48 4,801 1,098,550 $0.38 $34.18 $679 
2031 33,768,873 35,103,821 $718.26 6,832 1,341,781 $0.59 $41.71 $677 
2032 33,827,370 35,342,777 $724.04 5,909 1,521,362 $3.07 $47.66 $679 
2033 33,717,105 35,128,457 $711.65 8,527 1,420,228 $12.17 $45.97 $678 
2034 33,675,259 35,502,909 $645.43 4,382 1,832,032 $0.95 $54.46 $592 
2035 33,675,950 35,908,564 $547.21 1,471 2,234,085 $0.13 $59.73 $488 
2036 33,792,305 36,259,921 $423.20 141 2,467,756 $0.01 $55.09 $368 
2037 33,709,835 36,219,410 $374.08 0 2,509,576 $0.00 $50.47 $324 
2038 33,753,359 36,315,816 $350.65 0 2,562,456 $0.00 $46.82 $304 
2039 33,754,477 36,286,804 $336.05 308 2,532,636 $0.03 $44.32 $292 
2040 33,870,433 36,499,741 $303.92 0 2,629,308 $0.00 $27.36 $277 
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Table C2. CO2 Regulated (Case 2) SA Production Costs 

Year Load (MWh) Generation 
(MWh) 

Generator 
Costs ($mil) 

Imports 
(MWh) 

Exports 
(MWh) 

Imports Cost 
($mil) 

Exports 
Revenue 

($mil) 

Total 
Production 

Cost 
2025 33,050,200 33,045,701 $1,405 12,075 7,576 $1.02 $0.42 $1,406 
2026 33,155,652 33,140,300 $1,391 21,165 5,814 $3.89 $0.30 $1,395 
2027 34,025,754 34,007,079 $1,419 19,528 852 $4.90 $0.04 $1,424 
2028 34,075,501 34,087,419 $1,231 17,121 30,737 $25.63 $1.58 $1,255 
2029 33,920,099 34,030,336 $1,053 13,213 123,450 $1.16 $6.15 $1,048 
2030 33,808,022 33,997,389 $1,070 11,160 200,527 $0.98 $10.09 $1,061 
2031 33,768,873 34,024,679 $1,088 13,651 269,502 $4.42 $14.04 $1,078 
2032 33,827,370 34,119,985 $1,114 11,728 304,343 $1.39 $16.02 $1,099 
2033 33,717,105 33,921,411 $1,092 23,843 228,150 $6.12 $12.60 $1,085 
2034 33,675,259 34,112,350 $953 25,152 462,243 $6.22 $22.83 $936 
2035 33,675,950 34,602,900 $773 16,799 943,749 $1.61 $39.60 $735 
2036 33,792,305 35,548,211 $566 7,712 1,763,617 $0.78 $51.36 $515 
2037 33,709,835 35,753,545 $497 3,033 2,046,744 $0.30 $50.32 $447 
2038 33,753,359 36,026,741 $475 1,411 2,274,793 $0.14 $49.61 $425 
2039 33,754,477 36,145,119 $446 2,506 2,393,148 $0.54 $47.15 $400 
2040 33,870,433 36,495,786 $410 - 2,625,353 $0.00 $27.16 $382 
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Table C3. High Fuel Prices (Case 3) SA Production Costs 

Year Load (MWh) Generation 
(MWh) 

Generator 
Costs ($mil) 

Imports 
(MWh) 

Exports 
(MWh) 

Imports Cost 
($mil) 

Exports 
Revenue 

($mil) 

Total 
Production 

Cost 
2025 33,050,200 33,033,587 $1,332 17,630 1,018 $1.95 $0.05 $1,334 
2026 33,155,652 33,137,423 $1,381 18,229 - $3.73 $0.00 $1,385 
2027 34,025,754 33,981,673 $1,451 44,068 - $14.84 $0.00 $1,466 
2028 33,345,958 33,320,397 $1,240 23,860 - $27.82 $0.00 $1,268 
2029 33,920,099 33,904,092 $1,083 23,672 7,665 $2.22 $0.40 $1,084 
2030 33,808,022 33,794,248 $1,107 26,625 12,851 $2.18 $0.69 $1,108 
2031 33,768,873 33,742,664 $1,131 34,979 8,770 $3.56 $0.49 $1,134 
2032 33,827,370 33,824,676 $1,163 24,534 21,885 $5.00 $1.22 $1,167 
2033 33,717,105 33,672,275 $1,152 52,525 8,044 $17.83 $0.45 $1,169 
2034 33,675,259 33,682,054 $984 53,901 60,696 $7.03 $2.32 $989 
2035 33,675,950 33,995,936 $789 37,426 357,413 $3.33 $11.57 $780 
2036 33,792,305 34,997,571 $571 25,011 1,230,276 $2.53 $27.19 $546 
2037 33,709,835 35,319,979 $499 9,301 1,619,445 $1.12 $31.48 $469 
2038 33,753,359 35,774,564 $473 5,205 2,026,410 $0.46 $37.15 $437 
2039 33,754,477 35,932,932 $453 11,417 2,189,873 $3.19 $37.93 $418 
2040 33,870,433 36,472,866 $426 839 2,603,272 $0.07 $26.99 $399 
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Table C4. High Fuel Prices + CO2 Regulated (Case 4) SA Production Costs 

Year Load (MWh) Generation 
(MWh) 

Generator 
Costs ($mil) 

Imports 
(MWh) 

Exports 
(MWh) 

Imports Cost 
($mil) 

Exports 
Revenue 

($mil) 

Total 
Production 

Cost 
2025 33,050,200 33,027,217 1,753 22,983 - $1.90 $0.00 $1,754 
2026 33,155,652 33,135,714 1,825 19,938 - $4.05 $0.00 $1,829 
2027 34,025,754 33,936,431 1,916 89,323 - $19.38 $0.00 $1,935 
2028 34,075,501 34,006,649 1,664 67,151 - $41.61 $0.00 $1,706 
2029 33,920,099 33,876,251 1,406 43,931 82 $4.34 $0.00 $1,410 
2030 33,808,022 33,750,825 1,446 58,467 1,270 $9.99 $0.07 $1,456 
2031 33,768,873 33,706,404 1,484 62,761 337 $15.17 $0.02 $1,499 
2032 33,827,370 33,730,180 1,535 97,213 22 $17.12 $0.00 $1,552 
2033 33,717,105 33,514,550 1,510 203,306 955 $57.99 $0.04 $1,568 
2034 33,675,259 33,541,976 1,268 180,750 47,567 $39.62 $1.97 $1,306 
2035 33,675,950 33,904,424 988 108,731 337,300 $21.72 $11.83 $998 
2036 33,792,305 34,894,926 696 47,248 1,149,868 $6.51 $25.86 $677 
2037 33,709,835 35,273,304 614 28,500 1,591,969 $5.02 $32.07 $587 
2038 33,753,359 35,642,572 591 27,588 1,916,801 $2.58 $36.86 $557 
2039 33,107,275 35,225,667 551 21,340 2,139,732 $8.17 $38.50 $520 
2040 33,220,731 35,780,859 518 646 2,560,773 $0.07 $26.03 $492 
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RTO Cases 

Table C5. Baseline (Case 1) RTO Production Costs 
Production Costs 

Year LMPs 
($/MWh) 

Load 
(MWh) 

Cost to 
Serve Load 

($mil) 
Generation 

(MWh) 
Generator 

Revenue ($mil) 
Generator 

Costs ($mil) 
Generator 

Margin ($mil) 
Imports 
(MWh) 

Exports 
(MWh) 

Imports Cost 
($mil) 

Exports 
Revenue 

($mil) 
Total Production 

Cost ($mil) 

C * D G-H E-I
2025 $38.48 33,050,200 $1,272 34,496,711 $1,317 $1,019 $298 506,659 1,953,170 $1.65 $3.18 $974 
2026 $36.94 33,155,652 $1,225 35,080,117 $1,288 $992 $296 296,008 2,220,473 $3.02 $1.79 $929 
2027 $38.03 34,025,754 $1,294 34,989,561 $1,318 $969 $348 909,217 1,873,023 $3.74 $1.76 $946 
2028 $36.08 34,075,501 $1,229 36,130,379 $1,291 $862 $429 268,802 2,323,680 $25.11 $11.74 $800 
2029 $35.55 33,920,099 $1,206 36,185,124 $1,277 $846 $431 149,169 2,414,194 $0.43 $25.02 $775 
2030 $34.72 33,233,481 $1,154 35,594,820 $1,230 $824 $405 81,125 2,442,465 $0.38 $34.18 $748 
2031 $36.36 33,768,873 $1,228 36,094,634 $1,304 $840 $464 144,101 2,469,862 $0.59 $41.71 $764 
2032 $36.85 33,827,370 $1,246 36,339,562 $1,333 $848 $484 43,373 2,555,565 $3.07 $47.66 $762 
2033 $39.16 33,717,105 $1,320 36,218,402 $1,412 $848 $564 36,978 2,538,275 $12.17 $45.97 $757 
2034 $31.79 33,675,259 $1,071 36,275,068 $1,147 $657 $490 4,547 2,604,356 $0.95 $54.46 $581 
2035 $30.16 33,675,950 $1,016 36,288,089 $1,087 $620 $467 1,610 2,613,749 $0.13 $59.73 $549 
2036 $30.57 33,792,305 $1,033 36,408,711 $1,103 $554 $549 2,291 2,618,697 $0.01 $55.09 $484 
2037 $26.79 33,709,835 $903 36,325,556 $963 $473 $490 1,885 2,617,606 $0.00 $50.47 $414 
2038 $25.56 33,753,359 $863 36,375,902 $919 $450 $469 417 2,622,959 $0.00 $46.82 $394 
2039 $20.80 33,754,477 $702 36,372,163 $746 $372 $374 4,736 2,622,423 $0.03 $44.32 $328 
2040 $21.97 33,870,433 $744 36,444,386 $786 $383 $403 23,572 2,597,525 $0.00 $27.36 $341 
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Table C6. CO2 Regulated (Case 2) RTO Production Costs 
Production Costs 

Year LMPs 
($/MWh) 

Load 
(MWh) 

Cost to 
Serve Load 

($mil) 
Generation 

(MWh) 
Generator 

Revenue ($mil) 
Generator 

Costs ($mil) 
Generator 

Margin ($mil) 
Imports 
(MWh) 

Exports 
(MWh) 

Imports Cost 
($mil) 

Exports 
Revenue 

($mil) 
Total Production 

Cost ($mil) 

C * D G-H E-I
2025 $50.15 33,050,200 $1,658 25,515,162 $1,302 $1,045 $257 7,909,899 374,862 $372 $20 $1,400 
2026 $49.49 33,155,652 $1,641 27,746,814 $1,391 $1,147 $244 5,988,116 579,278 $278 $30 $1,397 
2027 $50.22 34,025,754 $1,709 29,362,253 $1,490 $1,223 $267 5,233,210 569,709 $246 $30 $1,442 
2028 $50.50 34,075,501 $1,721 33,234,763 $1,678 $1,190 $488 2,107,476 1,266,739 $103 $64 $1,232 
2029 $51.15 33,920,099 $1,735 33,851,802 $1,731 $1,209 $522 1,505,225 1,436,927 $74 $73 $1,213 
2030 $51.57 33,808,022 $1,743 34,513,000 $1,779 $1,258 $521 1,023,661 1,728,640 $50 $89 $1,222 
2031 $53.43 33,768,873 $1,804 34,783,742 $1,855 $1,298 $557 805,178 1,820,047 $41 $96 $1,247 
2032 $54.64 33,827,370 $1,848 34,829,277 $1,900 $1,323 $577 842,518 1,844,425 $44 $100 $1,272 
2033 $56.73 33,717,105 $1,913 33,931,519 $1,922 $1,272 $650 1,320,491 1,534,905 $71 $87 $1,263 
2034 $52.58 33,675,259 $1,771 35,778,986 $1,868 $999 $869 191,030 2,294,757 $10 $118 $901 
2035 $51.92 33,675,950 $1,748 35,893,627 $1,848 $956 $892 129,102 2,346,779 $7 $119 $856 
2036 $50.51 33,792,305 $1,707 35,924,189 $1,793 $821 $972 200,983 2,332,866 $11 $113 $735 
2037 $43.33 33,709,835 $1,461 36,123,913 $1,542 $668 $874 69,470 2,483,548 $4 $102 $587 
2038 $42.48 33,753,359 $1,434 36,119,236 $1,509 $636 $872 89,732 2,455,608 $5 $98 $561 
2039 $27.89 33,754,477 $941 36,263,086 $987 $488 $499 47,725 2,556,334 $3 $65 $442 
2040 $27.73 33,870,433 $939 36,344,125 $975 $504 $471 83,930 2,557,621 $6 $64 $468 
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Table C7. High Fuel Prices (Case 3) RTO Production Costs 
Production Costs 

Year LMPs 
($/MWh) 

Load 
(MWh) 

Cost to 
Serve Load 

($mil) 
Generation 

(MWh) 
Generator 

Revenue ($mil) 
Generator 

Costs ($mil) 
Generator 

Margin ($mil) 
Imports 
(MWh) 

Exports 
(MWh) 

Imports Cost 
($mil) 

Exports 
Revenue 

($mil) 
Total Production 

Cost ($mil) 

C * D G-H E-I
2025 $47.22 33,050,200 $1,561 19,278,483 $954 $724 $230 14,006,102 234,385 $613.09 $13.04 $1,330 
2026 $48.31 33,155,652 $1,602 18,489,389 $935 $724 $211 14,870,552 204,289 $675.43 $11.52 $1,390 
2027 $49.75 34,025,754 $1,693 17,813,063 $928 $715 $214 16,339,538 126,846 $767.71 $7.64 $1,479 
2028 $51.49 34,075,501 $1,754 24,761,822 $1,306 $838 $468 9,719,505 405,825 $466.03 $23.42 $1,286 
2029 $52.90 33,920,099 $1,794 25,418,473 $1,381 $863 $517 8,945,351 443,724 $435.78 $26.24 $1,277 
2030 $54.32 33,808,022 $1,836 26,184,550 $1,459 $928 $531 8,167,847 544,375 $406.98 $32.66 $1,305 
2031 $56.07 33,768,873 $1,893 27,020,382 $1,550 $996 $554 7,402,977 654,486 $379.49 $39.76 $1,340 
2032 $57.57 33,827,370 $1,948 27,000,833 $1,597 $1,026 $571 7,490,568 664,031 $389.65 $41.74 $1,377 
2033 $58.89 33,717,105 $1,986 26,278,554 $1,589 $976 $614 7,891,212 452,661 $421.93 $30.05 $1,372 
2034 $57.49 33,675,259 $1,936 32,130,700 $1,853 $883 $970 2,631,189 1,086,631 $140.52 $63.60 $966 
2035 $56.92 33,675,950 $1,917 32,830,031 $1,867 $869 $997 2,184,612 1,338,692 $117.01 $75.60 $919 
2036 $55.18 33,792,305 $1,865 34,217,667 $1,872 $784 $1,088 1,241,154 1,666,515 $68.98 $86.11 $776 
2037 $47.12 33,709,835 $1,589 35,315,338 $1,639 $661 $978 494,676 2,100,179 $27.97 $88.93 $611 
2038 $45.34 33,753,359 $1,531 35,509,574 $1,584 $640 $944 392,290 2,148,505 $22.24 $87.62 $586 
2039 $28.82 33,754,477 $973 36,172,321 $1,021 $507 $515 93,974 2,511,818 $6.10 $64.07 $458 
2040 $29.11 33,870,433 $986 36,318,274 $1,033 $518 $515 84,104 2,531,945 $5.73 $66.14 $472 
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Table C8. High Fuel Prices + CO2 Regulated (Case 4) RTO Production Costs 
Production Costs 

Year LMPs 
($/MWh) 

Load 
(MWh) 

Cost to 
Serve Load 

($mil) 
Generation 

(MWh) 
Generator 

Revenue ($mil) 
Generator 

Costs ($mil) 
Generator 

Margin ($mil) 
Imports 
(MWh) 

Exports 
(MWh) 

Imports Cost 
($mil) 

Exports 
Revenue 

($mil) 
Total Production 

Cost ($mil) 

C * D G-H E-I
2025 $51.47 33,050,200 $1,701 10,787,094 $566 $458 $107 22,274,855 11,749 $1,102.92 $2.50 $1,594 
2026 $51.32 33,155,652 $1,702 9,870,150 $513 $428 $85 23,286,154 652 $1,185.36 $1.18 $1,617 
2027 $52.02 34,025,754 $1,770 9,454,595 $499 $426 $72 24,571,159 - $1,263.71 $0.52 $1,698 
2028 $54.05 34,075,501 $1,842 15,110,979 $825 $499 $326 18,966,337 1,815 $949.27 $4.12 $1,515 
2029 $55.77 33,920,099 $1,892 15,813,151 $896 $518 $378 18,128,119 21,171 $909.02 $5.82 $1,514 
2030 $57.60 33,808,022 $1,948 16,031,415 $944 $557 $387 17,803,790 27,182 $910.16 $8.94 $1,560 
2031 $60.34 33,768,873 $2,038 16,203,495 $998 $588 $410 17,598,054 32,676 $914.01 $10.27 $1,628 
2032 $61.77 33,827,370 $2,090 16,100,074 $1,015 $601 $414 17,757,647 30,351 $916.92 $9.30 $1,675 
2033 $62.64 33,717,105 $2,112 16,142,515 $1,028 $583 $445 17,581,002 6,413 $964.85 $4.64 $1,667 
2034 $62.77 33,675,259 $2,114 25,022,849 $1,570 $655 $914 8,745,040 92,630 $424.24 $22.49 $1,199 
2035 $64.26 33,133,831 $2,129 26,075,315 $1,673 $676 $997 7,302,757 244,241 $355.82 $39.46 $1,132 
2036 $63.36 33,792,305 $2,141 29,348,510 $1,831 $677 $1,154 5,096,553 652,758 $241.45 $59.07 $987 
2037 $54.86 33,709,835 $1,849 32,355,342 $1,719 $646 $1,073 2,623,302 1,268,809 $115.68 $75.85 $776 
2038 $53.21 33,753,359 $1,796 32,799,120 $1,685 $635 $1,050 2,387,451 1,433,212 $104.00 $80.79 $746 
2039 $33.14 33,754,477 $1,119 35,572,010 $1,130 $580 $551 429,299 2,246,832 $18.26 $67.27 $568 
2040 $32.50 33,870,433 $1,101 35,795,386 $1,111 $609 $503 383,269 2,308,222 $18.56 $66.13 $598 
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APPENDIX D: GENERATION 

Generation by Unit Type (MW) 

Table D1. Baseline (Case 1) SA - Generation by Unit Type (MW) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 1,153,165 4,988,572 19297 356,900 25,338,860 
2026 866,959 4,862,165 19240 356,899 26,438,937 
2027 1,291,679 4,821,181 455303 356,900 26,334,204 
2028 950,590 8,805,967 1330908 357,889 22,305,398 
2029 474,670 13,117,867 1756684 356,900 18,455,464 
2030 477,327 12,805,144 1760777 356,900 18,965,497 
2031 675,049 12,844,416 1761186 356,900 18,927,305 
2032 703,658 12,686,712 1768648 357,889 19,303,439 
2033 1,055,717 12,875,572 2194394 356,900 18,128,800 
2034 4,195,303 12,758,164 3291597 356,900 14,382,082 
2035 3,559,880 15,919,234 4362742 356,900 0 11,201,411 
2036 2,726,054 20,666,335 0 5516739 357,889 182,629 6,518,077 
2037 3,253,065 19,664,614 792,392 6574905 356,900 491,275 5,161,880 
2038 3,678,013 18,909,047 794,091 7675736 356,900 751,778 4,527,490 
2039 4,100,952 17,948,711 794,058 8743892 356,900 1,023,307 4,018,690 
2040 1,997,122 20,330,077 798,501 8739245 357,001 882,407 3,925,855 

Exhibit 2



Energy Markets Analysis 

Page 4-2 
©2022 Guidehouse Inc. 

Table D2. CO2 Regulated (Case 2) SA - Generation by Unit Type (MW) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 1,504,867 5,312,328 19297 356,900 23,984,080 
2026 1,122,920 5,352,998 19240 356,900 24,738,257 
2027 1,509,204 5,322,209 455303 356,900 24,832,550 
2028 1,055,428 9,443,104 1330908 357,889 20,679,549 
2029 640,237 13,796,428 1756684 356,900 16,645,134 
2030 672,185 13,448,882 1760777 356,899 16,999,223 
2031 805,653 13,431,065 1761186 356,899 16,990,983 
2032 871,098 13,270,289 1768648 357,889 17,166,989 
2033 1,369,310 13,479,190 2194394 356,899 15,762,006 
2034 4,450,276 13,438,378 3291597 356,900 11,917,104 
2035 4,011,075 16,889,286 4362742 356,900 0 8,439,524 
2036 2,924,787 21,109,075 0 5516710 357,889 190,866 5,157,928 
2037 3,450,967 19,691,429 791,483 6572576 356,900 515,442 4,470,964 
2038 3,817,129 18,847,238 794,144 7675271 356,900 782,816 4,162,712 
2039 3,935,671 18,098,047 794,409 8743332 356,900 1,050,249 3,877,783 
2040 1,886,233 20,550,484 800,007 8748870 353,450 906,201 3,814,836 

Table D3. High Fuel Prices (Case 3) SA - Generation by Unit Type (MW) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 2,958,721 5,331,160 19297 356,900 22,475,013 
2026 2,297,795 5,373,589 19240 356,899 23,194,790 
2027 2,542,236 5,334,773 455303 356,899 23,392,785 
2028 1,525,452 9,282,456 1301031 351,126 19,042,458 
2029 945,681 13,832,162 1756684 356,900 15,213,098 
2030 861,325 13,464,121 1760777 356,900 15,589,675 
2031 877,530 13,461,360 1761186 356,900 15,562,248 
2032 731,555 13,285,385 1768648 357,889 15,956,437 
2033 1,173,666 13,400,599 2194394 356,900 14,786,798 
2034 4,182,659 13,289,285 3291597 356,900 10,895,745 
2035 3,762,028 16,374,355 4362742 356,899 0 7,760,761 
2036 2,792,596 20,550,119 0 5516739 357,889 197,063 4,966,073 
2037 3,272,652 19,375,541 792,725 6576612 356,900 512,709 4,350,371 
2038 3,714,934 18,726,429 794,945 7677058 356,900 788,856 4,064,950 
2039 4,037,302 17,748,595 793,837 8744434 356,740 1,057,295 3,846,675 
2040 1,992,549 20,337,226 799,509 8741834 357,001 885,688 3,899,386 
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Table D4. High Fuel Price + CO2 Reg (Case 4 SA) - Generation by Unit Type (MW) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 4,612,437 5,334,981 19297 356,900 20,795,889 
2026 3,607,748 5,374,595 19240 356,900 21,869,324 
2027 3,886,198 5,335,902 455303 356,900 21,996,397 
2028 2,573,399 9,486,074 1330908 357,889 18,351,162 
2029 1,835,685 13,895,568 1756684 356,899 14,140,465 
2030 1,642,872 13,512,256 1760777 356,900 14,588,824 
2031 1,603,468 13,486,725 1761186 356,900 14,618,322 
2032 1,638,373 13,315,559 1768648 357,889 14,765,154 
2033 1,894,697 13,516,070 2194394 356,900 13,664,183 
2034 4,748,554 13,388,583 3291597 356,900 9,883,651 
2035 4,132,413 16,558,812 4362742 356,900 0 6,822,756 
2036 2,817,052 20,561,795 0 5516710 357,889 192,798 4,583,138 
2037 3,385,036 19,204,619 791,746 6572608 356,900 511,788 4,197,964 
2038 3,759,918 18,446,331 794,900 7675965 356,900 782,123 4,011,791 
2039 3,850,661 17,528,474 776,957 8549361 347,932 1,034,728 3,724,817 
2040 1,860,959 20,150,827 786,646 8560459 348,124 888,843 3,736,412 

Table D5. Baseline (Case 1) RTO - Generation by Unit Type (MW) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 918,687 5,087,262 19297 356,900 26,753,928 
2026 694,948 4,970,139 19240 356,899 28,360,604 
2027 939,921 4,982,032 19280 356,900 27,915,166 
2028 797,983 8,973,291 1330908 357,889 24,050,548 
2029 865,898 9,307,512 1756684 356,900 23,318,272 
2030 814,874 8,794,655 1725053 349,144 23,385,247 
2031 1,241,735 8,949,884 1761186 356,900 23,237,125 
2032 1,486,289 8,756,127 1768648 357,889 23,425,526 
2033 1,993,350 9,071,468 2194394 356,900 22,049,126 
2034 4,989,895 12,781,328 3291597 356,900 0 14,333,911 
2035 4,616,815 12,517,929 4593087 356,900 160,511 13,709,620 
2036 4,669,551 15,521,555 0 5053272 357,889 168,732 10,317,289 
2037 7,012,208 14,552,309 793,090 6120500 356,900 462,264 7,063,736 
2038 6,491,150 14,266,408 796,953 7224931 356,899 748,331 6,859,350 
2039 6,379,536 15,932,023 795,336 8292481 356,868 854,606 4,258,361 
2040 6,262,818 16,173,444 802,520 8313698 357,889 1,059,963 4,195,053 
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Table D6. CO2 Regulated (Case 2) RTO - Generation by Unit Type (MW) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 996,710 5,288,395 19297 356,899 17,264,323 
2026 949,835 5,295,502 19240 356,899 19,997,951 
2027 1,049,226 5,261,729 19280 356,899 21,499,466 
2028 791,693 9,453,127 1330908 357,889 20,320,687 
2029 810,433 9,812,201 1756684 356,900 20,181,185 
2030 879,873 9,457,551 1760777 356,900 21,190,983 
2031 1,175,648 9,401,502 1761186 356,900 21,190,815 
2032 1,290,300 9,286,761 1768648 357,889 21,279,226 
2033 1,811,504 9,433,518 2194394 356,900 19,221,133 
2034 5,079,393 13,469,736 3291597 356,900 0 12,799,777 
2035 4,995,955 13,332,789 4593087 356,900 140,440 11,845,949 
2036 5,048,200 15,983,056 0 5053272 357,889 159,995 8,771,408 
2037 7,250,601 14,993,342 793,090 6120500 356,900 492,944 6,051,674 
2038 6,934,667 14,645,302 796,953 7224931 356,900 776,527 5,635,066 
2039 6,471,173 16,031,159 795,478 8294376 356,899 927,873 3,953,021 
2040 6,543,944 16,058,280 802,392 8313623 357,889 1,190,430 3,961,006 

Table D7. High Fuel Prices (Case 3) RTO - Generation by Unit Type (MW) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 1,417,889 4,992,472 19297 355,983 1,417,889 
2026 1,458,335 4,757,695 19240 356,899 1,458,335 
2027 1,254,000 4,732,231 19280 354,209 1,254,000 
2028 1,328,146 9,065,567 1330908 357,889 1,328,146 
2029 1,204,432 9,467,453 1756684 356,899 1,204,432 
2030 1,247,088 9,108,830 1760777 356,899 1,247,088 
2031 1,265,791 9,117,207 1761186 356,899 1,265,791 
2032 1,344,897 8,847,255 1768648 357,889 1,344,897 
2033 1,390,299 9,100,985 2194394 356,899 1,390,299 
2034 4,895,888 13,342,595 3291597 356,899 0 4,895,888 
2035 4,606,496 13,207,710 4593087 356,900 148,786 4,606,496 
2036 4,526,808 16,082,417 0 5053272 357,889 164,635 4,526,808 
2037 6,955,432 14,954,523 793,090 6120500 356,900 492,057 6,955,432 
2038 6,569,869 14,642,520 796,953 7224931 356,899 770,866 6,569,869 
2039 6,444,878 15,789,559 795,420 8292350 356,899 931,697 6,444,878 
2040 6,492,195 16,036,156 802,520 8313698 357,889 1,190,655 6,492,195 
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Table D8. High Fuel Prices + CO2 Regulated (Case 4) RTO - Generation by Unit Type (MW) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 519,894 5,013,533 19297 345,194 5,583,006 
2026 488,387 4,591,145 19240 348,456 5,289,284 
2027 513,346 4,673,773 19280 348,815 5,337,193 
2028 691,148 8,794,491 1330908 357,889 5,867,382 
2029 821,190 9,224,135 1756684 356,899 5,741,870 
2030 887,455 8,772,285 1760777 356,899 6,382,393 
2031 1,123,003 8,837,752 1761186 356,899 6,563,541 
2032 1,121,730 8,548,697 1732843 352,514 6,619,519 
2033 927,410 8,784,506 2194394 356,899 6,126,532 
2034 4,854,679 12,933,947 3291597 356,899 0 5,415,578 
2035 4,859,509 12,830,307 4593087 356,899 151,728 5,590,746 
2036 4,663,323 15,537,592 0 5053272 357,889 160,505 5,007,510 
2037 7,022,735 14,476,103 793,090 6120500 356,899 486,856 4,317,356 
2038 6,769,271 14,230,475 796,953 7224931 356,899 767,864 4,144,915 
2039 6,393,891 15,909,520 795,605 8294268 356,899 937,391 3,760,385 
2040 6,529,907 15,890,790 802,520 8313496 357,889 1,192,515 3,824,853 
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Generation by Unit Type (% of Annual Generation) 

Table D9. Baseline (Case 1) SA - Generation by Unit Type (%) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 3.6% 15.7% 0.0% 0.1% 1.1% 0.0% 79.5% 
2026 2.7% 14.9% 0.0% 0.1% 1.1% 0.0% 81.2% 
2027 3.9% 14.5% 0.0% 1.4% 1.1% 0.0% 79.2% 
2028 2.8% 26.1% 0.0% 3.9% 1.1% 0.0% 66.1% 
2029 1.4% 38.4% 0.0% 5.1% 1.0% 0.0% 54.0% 
2030 1.4% 37.3% 0.0% 5.1% 1.0% 0.0% 55.2% 
2031 2.0% 37.2% 0.0% 5.1% 1.0% 0.0% 54.8% 
2032 2.0% 36.4% 0.0% 5.1% 1.0% 0.0% 55.4% 
2033 3.1% 37.2% 0.0% 6.3% 1.0% 0.0% 52.4% 
2034 12.0% 36.5% 0.0% 9.4% 1.0% 0.0% 41.1% 
2035 10.1% 45.0% 0.0% 12.3% 1.0% 0.0% 31.6% 
2036 7.6% 57.5% 0.0% 15.3% 1.0% 0.5% 18.1% 
2037 9.0% 54.2% 2.2% 18.1% 1.0% 1.4% 14.2% 
2038 10.0% 51.5% 2.2% 20.9% 1.0% 2.0% 12.3% 
2039 11.1% 48.5% 2.1% 23.6% 1.0% 2.8% 10.9% 
2040 5.4% 54.9% 2.2% 23.6% 1.0% 2.4% 10.6% 
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Table D10. CO2 Regulated (Case 2) SA - Generation by Unit Type (%) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 4.8% 17.0% 0.0% 0.1% 1.1% 0.0% 76.9% 
2026 3.6% 16.9% 0.0% 0.1% 1.1% 0.0% 78.3% 
2027 4.6% 16.4% 0.0% 1.4% 1.1% 0.0% 76.5% 
2028 3.2% 28.7% 0.0% 4.0% 1.1% 0.0% 62.9% 
2029 1.9% 41.6% 0.0% 5.3% 1.1% 0.0% 50.1% 
2030 2.0% 40.5% 0.0% 5.3% 1.1% 0.0% 51.1% 
2031 2.4% 40.3% 0.0% 5.3% 1.1% 0.0% 51.0% 
2032 2.6% 39.7% 0.0% 5.3% 1.1% 0.0% 51.3% 
2033 4.1% 40.6% 0.0% 6.6% 1.1% 0.0% 47.5% 
2034 13.3% 40.2% 0.0% 9.8% 1.1% 0.0% 35.6% 
2035 11.8% 49.6% 0.0% 12.8% 1.0% 0.0% 24.8% 
2036 8.3% 59.9% 0.0% 15.6% 1.0% 0.5% 14.6% 
2037 9.6% 54.9% 2.2% 18.3% 1.0% 1.4% 12.5% 
2038 10.5% 51.7% 2.2% 21.1% 1.0% 2.1% 11.4% 
2039 10.7% 49.1% 2.2% 23.7% 1.0% 2.8% 10.5% 
2040 5.1% 55.5% 2.2% 23.6% 1.0% 2.4% 10.3% 

Table D11. High Fuel Prices (Case 3) SA - Generation by Unit Type (%) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 9.5% 17.1% 0.0% 0.1% 1.1% 0.0% 72.2% 
2026 7.4% 17.2% 0.0% 0.1% 1.1% 0.0% 74.2% 
2027 7.9% 16.6% 0.0% 1.4% 1.1% 0.0% 72.9% 
2028 4.8% 29.5% 0.0% 4.1% 1.1% 0.0% 60.4% 
2029 2.9% 43.1% 0.0% 5.5% 1.1% 0.0% 47.4% 
2030 2.7% 42.0% 0.0% 5.5% 1.1% 0.0% 48.7% 
2031 2.7% 42.0% 0.0% 5.5% 1.1% 0.0% 48.6% 
2032 2.3% 41.4% 0.0% 5.5% 1.1% 0.0% 49.7% 
2033 3.7% 42.0% 0.0% 6.9% 1.1% 0.0% 46.3% 
2034 13.1% 41.5% 0.0% 10.3% 1.1% 0.0% 34.0% 
2035 11.5% 50.2% 0.0% 13.4% 1.1% 0.0% 23.8% 
2036 8.1% 59.8% 0.0% 16.0% 1.0% 0.6% 14.4% 
2037 9.3% 55.0% 2.2% 18.7% 1.0% 1.5% 12.3% 
2038 10.3% 51.8% 2.2% 21.3% 1.0% 2.2% 11.3% 
2039 11.0% 48.5% 2.2% 23.9% 1.0% 2.9% 10.5% 
2040 5.4% 54.9% 2.2% 23.6% 1.0% 2.4% 10.5% 
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Table D12. High Fuel Prices + CO2 Regulated (Case 4 SA) - Generation by Unit Type (%) 

Year IC/GT CC Wind PV Hydro ES Coal 
2025 14.8% 17.1% 0.0% 0.1% 1.1% 0.0% 66.8% 
2026 11.6% 17.2% 0.0% 0.1% 1.1% 0.0% 70.0% 
2027 12.1% 16.7% 0.0% 1.4% 1.1% 0.0% 68.7% 
2028 8.0% 29.6% 0.0% 4.1% 1.1% 0.0% 57.2% 
2029 5.7% 43.4% 0.0% 5.5% 1.1% 0.0% 44.2% 
2030 5.2% 42.4% 0.0% 5.5% 1.1% 0.0% 45.8% 
2031 5.0% 42.4% 0.0% 5.5% 1.1% 0.0% 45.9% 
2032 5.1% 41.8% 0.0% 5.6% 1.1% 0.0% 46.4% 
2033 6.0% 42.7% 0.0% 6.9% 1.1% 0.0% 43.2% 
2034 15.0% 42.3% 0.0% 10.4% 1.1% 0.0% 31.2% 
2035 12.8% 51.4% 0.0% 13.5% 1.1% 0.0% 21.2% 
2036 8.3% 60.4% 0.0% 16.2% 1.1% 0.6% 13.5% 
2037 9.7% 54.8% 2.3% 18.8% 1.0% 1.5% 12.0% 
2038 10.5% 51.5% 2.2% 21.4% 1.0% 2.2% 11.2% 
2039 10.8% 48.9% 2.2% 23.9% 1.0% 2.9% 10.4% 
2040 5.1% 55.5% 2.2% 23.6% 1.0% 2.4% 10.3% 

Table D13. Baseline (Case 1) RTO - Generation by Unit Type (%) 
Year IC/GT CC Wind PV Hydro ES Coal 
2025 2.8% 15.4% 0.0% 0.1% 1.1% 0.0% 80.7% 
2026 2.0% 14.4% 0.0% 0.1% 1.0% 0.0% 82.4% 
2027 2.7% 14.6% 0.0% 0.1% 1.0% 0.0% 81.6% 
2028 2.2% 25.3% 0.0% 3.7% 1.0% 0.0% 67.7% 
2029 2.4% 26.1% 0.0% 4.9% 1.0% 0.0% 65.5% 
2030 2.3% 25.1% 0.0% 4.9% 1.0% 0.0% 66.7% 
2031 3.5% 25.2% 0.0% 5.0% 1.0% 0.0% 65.4% 
2032 4.2% 24.5% 0.0% 4.9% 1.0% 0.0% 65.4% 
2033 5.6% 25.4% 0.0% 6.2% 1.0% 0.0% 61.8% 
2034 14.0% 35.7% 0.0% 9.2% 1.0% 0.0% 40.1% 
2035 12.8% 34.8% 0.0% 12.8% 1.0% 0.4% 38.1% 
2036 12.9% 43.0% 0.0% 14.0% 1.0% 0.5% 28.6% 
2037 19.3% 40.0% 2.2% 16.8% 1.0% 1.3% 19.4% 
2038 17.7% 38.8% 2.2% 19.7% 1.0% 2.0% 18.7% 
2039 17.3% 43.2% 2.2% 22.5% 1.0% 2.3% 11.5% 
2040 16.9% 43.5% 2.2% 22.4% 1.0% 2.9% 11.3% 
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Table D14. CO2 Regulated (Case 2) RTO - Generation by Unit Type (%) 
Year IC/GT CC Wind PV Hydro ES Coal 
2025 4.2% 22.1% 0.0% 0.1% 1.5% 0.0% 72.2% 
2026 3.6% 19.9% 0.0% 0.1% 1.3% 0.0% 75.1% 
2027 3.7% 18.7% 0.0% 0.1% 1.3% 0.0% 76.3% 
2028 2.5% 29.3% 0.0% 4.1% 1.1% 0.0% 63.0% 
2029 2.5% 29.8% 0.0% 5.3% 1.1% 0.0% 61.3% 
2030 2.6% 28.1% 0.0% 5.2% 1.1% 0.0% 63.0% 
2031 3.5% 27.7% 0.0% 5.2% 1.1% 0.0% 62.5% 
2032 3.8% 27.3% 0.0% 5.2% 1.1% 0.0% 62.6% 
2033 5.5% 28.6% 0.0% 6.6% 1.1% 0.0% 58.2% 
2034 14.5% 38.5% 0.0% 9.4% 1.0% 0.0% 36.6% 
2035 14.2% 37.8% 0.0% 13.0% 1.0% 0.4% 33.6% 
2036 14.3% 45.2% 0.0% 14.3% 1.0% 0.5% 24.8% 
2037 20.1% 41.6% 2.2% 17.0% 1.0% 1.4% 16.8% 
2038 19.1% 40.3% 2.2% 19.9% 1.0% 2.1% 15.5% 
2039 17.6% 43.5% 2.2% 22.5% 1.0% 2.5% 10.7% 
2040 17.6% 43.1% 2.2% 22.3% 1.0% 3.2% 10.6% 

Table D15. High Fuel Prices (Case 3) RTO - Generation by Unit Type (%) 
Year IC/GT CC Wind PV Hydro ES Coal 
2025 7.9% 27.9% 0.0% 0.1% 2.0% 0.0% 62.1% 
2026 8.4% 27.2% 0.0% 0.1% 2.0% 0.0% 62.2% 
2027 7.5% 28.2% 0.0% 0.1% 2.1% 0.0% 62.1% 
2028 5.6% 38.2% 0.0% 5.6% 1.5% 0.0% 49.1% 
2029 4.9% 38.7% 0.0% 7.2% 1.5% 0.0% 47.7% 
2030 4.9% 36.1% 0.0% 7.0% 1.4% 0.0% 50.6% 
2031 4.9% 35.0% 0.0% 6.8% 1.4% 0.0% 52.0% 
2032 5.2% 33.9% 0.0% 6.8% 1.4% 0.0% 52.7% 
2033 5.5% 36.0% 0.0% 8.7% 1.4% 0.0% 48.5% 
2034 15.6% 42.6% 0.0% 10.5% 1.1% 0.0% 30.1% 
2035 14.3% 41.0% 0.0% 14.3% 1.1% 0.5% 28.8% 
2036 13.5% 47.9% 0.0% 15.0% 1.1% 0.5% 22.1% 
2037 19.7% 42.5% 2.3% 17.4% 1.0% 1.4% 15.8% 
2038 18.4% 41.0% 2.2% 20.2% 1.0% 2.2% 15.0% 
2039 17.5% 43.0% 2.2% 22.6% 1.0% 2.5% 11.3% 
2040 17.5% 43.1% 2.2% 22.4% 1.0% 3.2% 10.7% 

Table D16. High Fuel Prices + CO2 Regulated (Case 4) RTO - Generation by Unit Type (%) 
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Year IC/GT CC Wind PV Hydro ES Coal 
2025 4.5% 43.7% 0.0% 0.2% 3.0% 0.0% 48.6% 
2026 4.5% 42.8% 0.0% 0.2% 3.2% 0.0% 49.3% 
2027 4.7% 42.9% 0.0% 0.2% 3.2% 0.0% 49.0% 
2028 4.1% 51.6% 0.0% 7.8% 2.1% 0.0% 34.4% 
2029 4.6% 51.5% 0.0% 9.8% 2.0% 0.0% 32.1% 
2030 4.9% 48.3% 0.0% 9.7% 2.0% 0.0% 35.1% 
2031 6.0% 47.4% 0.0% 9.4% 1.9% 0.0% 35.2% 
2032 6.1% 46.5% 0.0% 9.4% 1.9% 0.0% 36.0% 
2033 5.0% 47.8% 0.0% 11.9% 1.9% 0.0% 33.3% 
2034 18.1% 48.2% 0.0% 12.3% 1.3% 0.0% 20.2% 
2035 17.1% 45.2% 0.0% 16.2% 1.3% 0.5% 19.7% 
2036 15.2% 50.5% 0.0% 16.4% 1.2% 0.5% 16.3% 
2037 20.9% 43.1% 2.4% 18.2% 1.1% 1.5% 12.9% 
2038 19.7% 41.5% 2.3% 21.1% 1.0% 2.2% 12.1% 
2039 17.5% 43.6% 2.2% 22.8% 1.0% 2.6% 10.3% 
2040 17.7% 43.1% 2.2% 22.5% 1.0% 3.2% 10.4% 
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 APPENDIX E: EMISSIONS 
Table E1. Emissions by Case (million short tons) 

Year Baseline 
Case 1 SA 

CO2 
Regulated 
Case 2 SA 

High Fuel 
Prices 

Case 3 SA 

High Fuel 
Prices + CO2 

Regulated 
Case 4 SA 

Baseline 
Case 1 RTO 

CO2 
Regulated 

Case 2 RTO 

High Fuel 
Prices 

Case 3 RTO 

High Fuel 
Prices + CO2 

Regulated 
Case 4 RTO 

2025 30.2 29.2 28.9 28.3 31.6 21.3 14.9 8.2 
2026 31.1 29.7 29.1 28.6 33.1 24.3 14.5 7.6 
2027 31.4 30.1 29.5 29.0 32.8 26.0 13.9 7.8 
2028 26.5 25.2 23.7 23.8 28.4 24.5 15.4 8.5 
2029 22.0 20.5 19.1 18.6 27.8 24.5 15.4 8.7 
2030 22.4 20.7 19.3 18.8 27.6 25.5 16.5 9.2 
2031 22.5 20.8 19.3 18.7 27.9 25.8 17.4 9.7 
2032 23.0 21.0 19.5 18.9 28.3 26.0 17.6 9.6 
2033 22.0 19.9 18.6 17.9 27.3 24.1 16.1 8.9 
2034 17.7 15.5 14.1 13.5 17.6 16.2 12.3 7.9 
2035 13.5 11.2 10.1 9.4 16.6 15.1 12.0 8.1 
2036 7.8 6.7 6.1 5.7 12.9 11.6 9.8 7.1 
2037 5.9 5.3 4.9 4.7 8.6 7.9 7.1 5.6 
2038 5.0 4.8 4.4 4.4 8.2 7.3 6.7 5.4 
2039 4.4 4.2 4.1 4.0 4.9 4.5 4.5 4.1 
2040 4.0 3.8 3.9 3.8 4.7 4.4 4.4 4.2 
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Table E2. Percent Reduction from 2010 Baseline (39.5 million short tons) 

Year Baseline 
Case 1 SA 

CO2 
Regulated 
Case 2 SA 

High Fuel 
Prices 

Case 3 SA 

High Fuel 
Prices + CO2 

Regulated 
Case 4 SA 

Baseline 
Case 1 RTO 

CO2 
Regulated 

Case 2 RTO 

High Fuel 
Prices 

Case 3 RTO 

High Fuel 
Prices + CO2 

Regulated 
Case 4 RTO 

2025 23% 26% 27% 28% 20% 46% 62% 79% 

2026 21% 25% 26% 27% 16% 39% 63% 81% 
2027 21% 24% 25% 27% 17% 34% 65% 80% 
2028 33% 36% 40% 40% 28% 38% 61% 78% 
2029 44% 48% 52% 53% 30% 38% 61% 78% 
2030 43% 48% 51% 53% 30% 35% 58% 77% 
2031 43% 47% 51% 53% 29% 35% 56% 76% 
2032 42% 47% 51% 52% 28% 34% 56% 76% 
2033 44% 50% 53% 55% 31% 39% 59% 77% 
2034 55% 61% 64% 66% 56% 59% 69% 80% 
2035 66% 72% 75% 76% 58% 62% 70% 80% 
2036 80% 83% 85% 86% 67% 71% 75% 82% 
2037 85% 87% 88% 88% 78% 80% 82% 86% 
2038 87% 88% 89% 89% 79% 82% 83% 86% 
2039 89% 89% 90% 90% 88% 89% 89% 90% 
2040 90% 90% 90% 91% 88% 89% 89% 89% 
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Table E3. Emissions Costs 

Year Baseline 
Case 1 SA 

CO2 
Regulated 
Case 2 SA 

High Fuel 
Prices 

Case 3 SA 

High Fuel 
Prices + CO2 

Regulated 
Case 4 SA 

Baseline 
Case 1 RTO 

CO2 
Regulated 

Case 2 RTO 

High Fuel 
Prices 

Case 3 RTO 

High Fuel 
Prices + CO2 

Regulated 
Case 4 RTO 

2025 $0 $430,666,094 $0 $417,777,547 $0 $313,879,705 $0 $120,365,861 
2026 $0 $457,519,925 $0 $441,026,467 $0 $373,740,046 $0 $117,409,854 
2027 $0 $484,557,079 $0 $465,979,386 $0 $418,159,379 $0 $124,669,121 
2028 $0 $422,853,414 $0 $399,429,835 $0 $411,454,242 $0 $143,137,410 
2029 $0 $358,754,683 $0 $326,387,280 $0 $430,383,444 $0 $151,734,164 
2030 $0 $379,660,516 $0 $343,960,905 $0 $467,341,480 $0 $168,652,410 
2031 $0 $397,855,620 $0 $358,765,730 $0 $494,648,792 $0 $185,168,086 
2032 $0 $420,835,386 $0 $378,509,316 $0 $520,333,061 $0 $192,684,192 
2033 $0 $416,334,149 $0 $374,888,942 $0 $504,532,465 $0 $187,046,256 
2034 $0 $340,097,364 $0 $295,016,462 $0 $355,348,338 $0 $173,137,521 
2035 $0 $256,670,338 $0 $215,079,296 $0 $345,084,129 $0 $184,369,508 
2036 $0 $159,253,906 $0 $136,808,428 $0 $278,374,058 $0 $170,623,244 
2037 $0 $132,102,873 $0 $118,705,043 $0 $197,240,692 $0 $141,444,154 
2038 $0 $124,688,391 $0 $115,223,280 $0 $190,290,037 $0 $141,576,359 
2039 $0 $116,042,179 $0 $108,360,589 $0 $122,224,116 $0 $113,328,817 
2040 $0 $109,911,111 $0 $107,348,046 $0 $125,113,175 $0 $119,040,963 
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