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Information Processing Specialist
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Virginia Electric and Power Company’s 2023 Integrated Resource Plan

Dear Ms. Wilborn:

Pursuant to 8 56-597 et seq. of the Code of Virginia (“Va. Code”), the December 23,
2008 Order Establishing Guidelines for Developing Integrated Resource Plans issued by the
Virginia State Corporation Commission (“Commission”) in Case No. PUE-2008-00099
(“Order Establishing Guidelines™) and the Integrated Resource Planning Guidelines
(“Guidelines”), enclosed for electronic submission to the General Assembly please find
Virginia Electric and Power Company’s 2023 Integrated Resource Plan (“Plan”).

Please do not hesitate to contact me if you have any questions.
Sincerely yours,
/ s/ Lisa Crabtree

Lisa Crabtree
Senior Counsel

Enclosure

cc: Paul E. Pfeffer, Esq.
Vishwa B. Link, Esq.
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May 1, 2023

BY ELECTRONIC DELIVERY

Bernard Logan, Clerk

Document Control Center

State Corporation Commission

1300 E. Main Street, Tyler Bldg., Ist Fl.
Richmond, VA 23219

Commonwealth of Virginia, ex rel. State Corporation Commission,
In re: Virginia Electric and Power Company’s 2023 Integrated Resource Plan
filing pursuant to Va. Code § 56-597 et seq.
Case No. PUR-2023-00066

Dear Mr. Logan:

Please find enclosed for electronic filing in the above-captioned proceeding the 2023
Integrated Resource Plan (the “2023 Plan) of Virginia Electric and Power Company (the
“Company”) filed pursuant to § 56-597 et seq. of the Code of Virginia (“Va. Code”) and the
Integrated Resource Planning Guidelines adopted by the State Corporation Commission of
Virginia (“Commission”) in Case No. PUE-2008-00099 (“Guidelines”). As required by the
Commission, a reference index is enclosed that identifies the sections of the 2023 Plan that
comply with the Va. Code, the Guidelines, and the requirements of relevant prior Commission
orders. Also enclosed is a copy of the Company’s proposed notice in this proceeding pursuant to
Section E of the Guidelines.

Along with the 2023 Plan, the Company is filing two addenda under separate cover.
Virginia Addendum 1 contains the detailed results of the Virginia consolidated bill analysis, and
Virginia Addendum 2 contains the Grid Transformation Plan Document. In addition to the
addenda, the Company is contemporaneously filing its Motion for Entry of a Protective Order
and Additional Protective Treatment for Extraordinarily Sensitive Information under separate
cover where the Company is proposing an additional process for the first time to reduce the
administrative burden on the Commission, the Commission Staff, and parties for challenges to
confidentiality designations.

Separate from these filings with the Commission, the Company is providing Commission
Staff with the Guidelines schedules associated with the 2023 Plan in electronic format pursuant
to Section E of the Guidelines, and is providing a copy of the 2023 Plan to members of the
General Assembly pursuant to Va. Code § 56-599.
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To the extent the Commission modifies Rule 260 of the Rules of Practice and Procedure,
5 VAC 5-20-260, in its procedural order for this proceeding related to the deadline to respond to
discovery requests, the Company respectfully requests that the Commission allow the Company,
Staff, and all respondents at least five (5) business days to respond or object to interrogatories or
requests for production of documents after the receipt of same. Requiring the response time to
be in business days instead of calendar days allows for intervening weekends and holidays to not
be counted and allows the Company and parties time for more fulsome and complete responses.
Granting this request will not prejudice Staff or any party in this proceeding and will allow
sufficient time to respond to what the Company expects to be a significant amount of discovery
over the next several months.

Please do not hesitate to contact me if you have any questions regarding this filing.
Very truly yours,

/s/ Vishwa B. Link

Vishwa B. Link
Enclosures

cc: William H. Chambliss, Esq.
K. Beth Clowers, Esq.
C. Meade Browder, Jr., Esq.
Paul E. Pfeffer, Esq.
Lisa R. Crabtree, Esq.
Mary Lynne Grigg, Esq.
Nicolas A. Dantonio, Esq.
Nicole M. Allaband, Esq.



2023 Integrated Resource Plan Reference Index
Case No. PUR-2023-00066

Citation Requirement 2023 Plan Section
Va. Code § 56-598 (1) An IRP should: 1. Integrate, over the planning period, the electric utility's forecast of demand for electric generation supply |Section 2.2
with recommended plans to meet that forecasted demand and assure adequate and sufficient reliability of service, Alternative Plans
including, but not limited to: a. Generating electricity from generation facilities that it currently operates or intends to
construct or purchase; b. Purchasing electricity from affiliates and third parties; and c. Reducing load growth and peak
demand growth through cost-effective demand reduction programs.
Va. Code § 56-598 (2) An IRP should: 2. Identify a portfolio of electric generation supply resources, including purchased and self-generated Section 2.2
electric power, that: a. Consistent with § 56-585.1, is most likely to provide the electric generation supply needed to meet | Alternative Plans
the forecasted demand, net of any reductions from demand side programs, so that the utility will continue to provide Section 5.5.3
reliable service at reasonable prices over the long term; and b. Will consider low cost energy/capacity available from short- | Third-Party Market Alternatives
term or spot market transactions, consistent with a reasonable assessment of risk with respect to both price and generation
supply availability over the term of the plan.
Va. Code § 56-598 (3) An IRP should: 3. Reflect a diversity of electric generation supply and cost-effective demand reduction contracts and Section 2.2
services so as to reduce the risks associated with an over-reliance on any particular fuel or type of generation demand and | Alternative Plans
supply resources and be consistent with the Commonwealth's energy policies as set forth in § 67-102.
Va. Code § 56-598 (4) An IRP should: 4. Include such additional information as the Commission requests pertaining to how the electric utility 2023 Plan
intends to meets its obligation to provide electric generation service for use by its retail customers over the planning period. | Reference Index
Va. Code § 56-599 (A) Each electric utility shall file an updated integrated resource plan by July 1, 2015. Thereafter, each electric utility shall file an {2023 Plan
updated integrated resource plan by May 1, in each year immediately preceding the year the utility is subject to a triennial
review filing. A copy of each integrated resource plan shall be provided to the Chairmen of the House and Senate
Committees on Commerce and Labor and to the Chairman of the Commission on Electric Utility Regulation.
Va. Code § 56-599 (A) All updated integrated resource plans shall comply with the provisions of any relevant order of the Commission establishing |2023 Plan
guidelines for the format and contents of updated and revised integrated resource plans. Each integrated resource plan Reference Index
shall consider options for maintaining and enhancing rate stability, energy independence, economic development including
retention and expansion of energy-intensive industries, and service reliability.
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.2
1. Entering into short-term and long-term electric power purchase contracts. Alternative Plans
Section 5.5
Future Supply-Side Generation Resources
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.2
2. Owning and operating electric power generation facilities. Alternative Plans
Section 5.5
Future Supply-Side Generation Resources
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.2
3. Building new generation facilities. Alternative Plans
Section 5.5
Future Supply-Side Generation Resources
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.2
4. Relying on purchases from the short term or spot markets. Alternative Plans
Section 5.5
Future Supply-Side Generation Resources
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.2
5. Making investments in demand-side resources, including energy efficiency and demand-side management services; Alternative Plans
Chapter 6
Generation - Demand-Side Management
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.2
6. Taking such other actions, as the Commission may approve, to diversify its generation supply portfolio and ensure that ~ |Alternative Plans
the electric utility is able to implement an approved plan;
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.2
7. The methods by which the electric utility proposes to acquire the supply and demand resources identified in its proposed |Alternative Plans
integrated resource plan;
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 1.2
8. The effect of current and pending state and federal environmental regulations upon the continued operation of existing |Significant Federal Legislation
electric generation facilities or options for construction of new electric generation facilities; Section 1.10
Other Legislative Developments
Section 5.2.3
Environmental Regulations
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.4
9. The most cost effective means of complying with current and pending state and federal environmental regulations, NPV Results
including compliance options to minimize effects on customer rates of such regulations; Section 2.6
Sensitivity Analyses
Va. Code § 56-599 (B) In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Chapter 8
10. Long-term electric distribution grid planning and proposed electric distribution grid transformation projects; and Distribution
Appendix 8A
2023 IDP Roadmap
Va. Addendum 2
GT Plan Document
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2023 Integrated Resource Plan Reference Index

Case No. PUR-2023-00066

Citation

Requirement

2023 Plan Section

Va. Code § 56-599 (B)

In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose:
11. Developing a long-term plan for energy efficiency measures to accomplish policy goals of reduction in customer bills,
particularly for low-income, elderly, and disabled customers; reduction in emissions; and reduction in carbon intensity.

Chapter 6
Generation - Demand-Side Management

Va. Code § 56-599 (B)

In preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose:
12. Developing a long-term plan to integrate new energy storage facilities into existing generation and distribution assets to
assist with grid transformation

Section 4.8

Storage-Related Assumptions
Section 5.5.1

Supply-Side Resource Options
Section 8.5

Battery Storage Pilot Program

Va. Code § 56-599 (C)

As part of preparing any integrated resource plan pursuant to this section, each utility shall conduct a facility retirement
study for owned facilities located in the Commonwealth that emit carbon dioxide as a byproduct of combusting fuel and
shall include the study results in its integrated resource plan. Upon filing the integrated resource plan with the Commission,
the utility shall contemporaneously disclose the study results to each planning district commission, county board of
supervisors, and city and town council where such electric generation unit is located, the Department of Mines, Minerals
and Energy, the Department of Housing and Community Development, the Virginia Employment Commission, and the
Virginia Council on Environmental Justice. The disclosure shall include (i) the driving factors of the decision to retire and (ii)
the anticipated retirement year of any electric generation unit included in the plan. Any electric generating facility with an
anticipated retirement date that meets the criteria of § 45.1-394.1 shall comply with the public disclosure requirements
therein.

Not Applicable

Chapter 296
Enactment Clause 12

That any Phase Il Utility, as that term is defined in subdivision A 1 of § 56-585.1 of the Code of Virginia, shall consider in its
integrated resource plan next filed after July 1, 2018, either as a demand-side energy efficiency measure or a supply-side
generation alternative, whether the construction or purchase of one or more generation facilities with at least one
megawatt of generating capacity, having a measurable aggregate rated capacity of 200 megawatts by 2024, that use
combined heat and power or waste heat to power and are located in the Commonwealth, are in the customer interest. For
purposes of this analysis, the total efficiency, including the use of thermal energy, for eligible combined heat and power
facilities must meet or exceed 65 percent (Lower Heating Value). The assumed efficiency of waste heat to power systems
that do not burn any supplemental fuel and use only waste heat as a fuel source is 100 percent. As used in this enactment,
"waste heat to power" means a system that generates electricity through the recovery of a qualified waste heat resource
and "qualified waste heat resource" means (i) exhaust heat or flared gas from an industrial process that does not have, as its
primary purpose, the production of electricity and (ii) a pressure drop in any gas for an industrial or commercial process.

Section 5.5.1
Supply-Side Resource Options

Chapter 296
Enactment Clause 18

That as part of its integrated resource plans filed between 2019 and 2028, any Phase Il Utility, as that term is defined in
subdivision A 1 of § 56-585.1 of the Code of Virginia, shall incorporate into its long-term plan for energy efficiency measures
policy goals of reduction in customer bills, particularly for low-income, elderly, veterans, and disabled customers; reduction
in emissions; and reduction in the utility's carbon intensity. Considerations shall include analysis of the following: energy
efficiency programs for low-income customers in alignment with billing and credit practices; energy efficiency programs
that reflect policies and regulations related to customers with serious medical conditions; programs specifically focused on
low-income customers, occupants of multifamily housing, veterans, elderly, and disabled customers; options for combining
distributed generation, energy storage, and energy efficiency for residential and small business customers; the extent that
electricity rates account for the amount of customer electricity bills in the Commonwealth and how such extent in the
Commonwealth compares with such extent in other states, including a comparison of the average retail electricity price per
kWh by rate class among all 50 states and an analysis of each state's primary fuel sources for electricity generation,
accounting for energy efficiency, heating source, cooling load, housing size, and other relevant factors; and other issues as
may seem appropriate.

Section 6.6

GTSA Energy Efficiency Analysis
Appendix 6N

DNV National Comparison Analysis

Guideline (A)

In order to understand the basis for the utility's plan, the IRP filing shall include a narrative summary detailing the
underlying assumptions reflected in its forecast as further described in the guidelines. To better follow the utility's planning
process, the narrative shall include a description of the utility's rationale for the selection of any particular generation
addition or demand-side management program to fulfill its forecasted need. Such description should include the utility's
evaluation of its purchase options and cost/benefit analyses for each resource option to confirm and justify each resource
option it has chosen. Such narrative shall also describe the planning process including timelines and appropriate reviews
and/or approvals of the utility's plan. For members of PJM Interconnection, LLC ("PJM"), the narrative should describe how
the IRP incorporates the PJM planning and implementation processes and how it will satisfy PJM load obligations.

Chapter 4
Generation - Planning Assumptions

Guideline (A)

These guidelines also include sample schedules to supplement this narrative discussion and assist the utilities in developing
a tabulation of the utility's forecast for at least a 15-year period and identify the projected supply-side or demand-side
resource additions and solutions to adequately and reliably meet the electricity needs of the Commonwealth. This
tabulation shall also indicate the projected effects of demand response and energy efficiency programs and activities on
forecasted annual energy and peak loads for the same period. These guidelines also direct that all IRP filings include
information to comparably evaluate various supply-side technologies and demand-side programs and technologies on an
equivalent basis as more fully described below in Section F(7).

See References for Guideline (F)(7) and
Schedules

Guideline (C)(1)

1. Forecast. A three-year historical record and a 15-year forecast of the utility's native load requirements, the utility's PJM
load obligations if appropriate, and other system capacity or firm energy obligations for each peak season along with the
supply-side (including owned/leased generation capacity and firm purchased power arrangements) and demand-side
resources expected to satisfy those loads, and the reserve margin thus produced.

Section 2.2

Alternative Plans

Section 4.1

Load Forecast

Appendix 2A

Capacity, Energy, and RECs for
Alternative Plans A, B, C, D, and E
Appendix 4H

Projected Summer & Winter Peak Load &
Energy Forecast for Plan B
Appendix 4l

Required Reserve Margin for Plan B
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2023 Integrated Resource Plan Reference Index

Case No. PUR-2023-00066

Citation

Requirement

2023 Plan Section

Guideline (C)(2)

2. Option analyses. A comprehensive analysis of all existing and new resource options (supply- and demand-side), including
costs, benefits, risks, uncertainties, reliability, and customer acceptance where appropriate, considered and chosen by the
utility for satisfaction of native load requirements and other system obligations necessary to provide reliable electric utility
service, at the lowest reasonable cost, over the planning period.

Section 5.5

Future Supply-Side Generation
Section 6.7

Overall DSM Assessment

Guideline (C)(2)(a)

a. Purchased Power - assess the potential costs and benefits of purchasing power from wholesale power suppliers and
power marketers to supply it with needed capacity and describe in detail any decision to purchase electricity from the
wholesale power market.

Section 4.2
Capacity Market Assumptions

Guideline (C)(2)(b)

b. Supply-side Energy Resources - assess the potential costs and benefits of reasonably available traditional and alternative
supply-side energy resource options, including, but not limited to technologies such as, nuclear, pulverized coal, clean coal,
circulating fluidized bed, wood, combined cycle, integrated gasification combined cycle, and combustion turbine, as well as
renewable energy resources such as those derived from sunlight, wind, falling water, sustainable biomass, energy from
waste, municipal solid waste, wave motion, tides, and geothermal power.

Section 5.5
Future Supply-Side Generation

Guideline (C)(2)(c)

c. Demand-side Options - assess the potential costs and benefits of programs that promote demand-side management. For
purposes of these guidelines, peak reduction and demand response programs and energy efficiency and conservation
programs will collectively be referred to as demand-side options.

Chapter 6
Generation - Demand-Side Management

Guideline (C)(2)(d)

d. Evaluation of Resource Options - analyze potential resource options and combinations of resource options to serve
system needs, taking into account the sensitivity of its analysis to variations in future estimates of peak load, energy
requirements, and other significant assumptions, including, but not limited to, the risks associated with wholesale markets,
fuel costs, construction or implementation costs, transmission and distribution costs, environmental impacts and
compliance costs.

Section 2.2
Alternative Plans
Section 2.6
Sensitivity Analyses

forecasted data submitted in response to these guidelines.

Guideline (C)(3) 3. Data availability. To the extent the information requested is not currently available or is not applicable, the utility will As Applicable
clearly note and explain this in the appropriate location in the plan, narrative, or schedule.
Guideline (D) Each utility shall provide a narrative summary detailing the major trends, events, and/or conditions reflected in the Chapter 1

Significant Development and Context for
the Integrated Planning Process

Guideline (D)(1)

1. Discussion regarding the forecasted peak load obligation and energy requirements. PJM members should also discuss the
relationship of the utility's expected non-coincident peak and its expected PJM related load obligations.

Section 4.1
Load Forecast

Guideline (D)(2)

2. Discussion regarding company goals and plans in response to directives of Chapters 23 and 24 of Title 56 of the Code of
Virginia, including compliance with energy efficiency, energy conservation, demand-side and response programs, and the
provision of electricity from renewable energy resources.

Executive Summary

Section 2.2

Alternative Plans

Section 5.4.1

Solar, Onshore Wind, and Energy Storage
Appendix 3A

Generation Under Construction
Appendix 6A

Description of Active DSM Programs
Appendix 6F

Description of Proposed DSM Programs

Guideline (D)(3)

3. Discussion regarding the complete planning process, including timelines, assumptions, reviews, approvals, etc., of the
company's plans. For PJIM members, the discussion should also describe how the IRP integrates into the complete planning
process of PJM.

Chapter 4
Generation - Planning Assumptions

Guideline (D)(4) 4. Discussion of the critical input assumptions to determine the load forecast and expected changes in load growth including |Section 4.1
factors such as energy conservation, efficiency, load management, demand response, variations in customer class sizes, Load Forecast
expected levels of economic activity, variations in fuel prices and appliance inventories, etc. Appendix 4M
Economic Assumptions
Guideline (D)(5) 5. Discussion regarding cost/benefit analyses and the results of such factors on this plan, including the methodology used to |Chapter 4
consider equal or comparable treatment afforded both the demand-side options and supply-side resources. Generation - Planning Assumptions
Chapter 5
Generation - Supply-Side Resources
Chapter 6

Generation - Demand-Side Management

Guideline (D)(6)

6. Planned changes in operating characteristics such as unit retirements, unit uprates or derates, changes in unit
availabilities, changes in capacity resource mix, changes in fuel supplies or transport, emissions compliance, unit
performance, etc.

Section 4.9

Gas Transportation Cost Assumptions
Section 5.2

Evaluation of Existing Generation
Appendix 5J

Potential Unit Retirements

Appendix 5K

Planned Changes to Existing Generation
Units

Appendix 5L

Environmental Regulations

Guideline (D)(7)

7. Discussion regarding the effectiveness of the utility's IRP to meet its load obligations with supply-side and demand-side
resources to enable the utility to provide reliable service at reasonable prices over the long term.

Section 2.2

Alternative Plans

Section 2.4

NPV Results

Section 2.5

Virginia Consolidated Bill Analysis
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2023 Integrated Resource Plan Reference Index

Case No. PUR-2023-00066

Citation

Requirement

2023 Plan Section

Guideline (E)

By September 1, 2009, and every two years thereafter, each utility shall file with the Commission its then current integrated
resource plan, which shall include all information required by these guidelines for the ensuing 15-year planning period
along with the prior three-year historical period. The process and analyses shall be described in a narrative discussion and
the results presented in tabular format using an EXCEL spreadsheet format, similar to the attached sample schedules, and
be provided in both printed and electronic media. For those utilities that operate as part of a multi-state integrated power
system, the schedules should be submitted for both the individual company and the generation planning pool of which the
utility is a member. The top line stating the company name should indicate that the data reflects the individual utility
company or the total system. For partial ownership of any facility, please provide the percent ownership and footnote
accordingly

2023 Plan

Guideline (E)

Each filing shall include a five-year action plan that discusses those specific actions currently being taken by the utility to
implement the options or activities chosen as appropriate per the IRP.

Chapter 3
Short-Term Action Plan

Guideline (E)

If a utility considers certain information in its IRP to be proprietary or confidential, the utility may so designate, file
separately and request such treatment in accordance with the Commission's Rules of Practice and Procedures.

Motion for Protective Order

Guideline (E)

As § 56-599 E requires the giving of notice and an opportunity to be heard, each utility shall also include a copy of its
proposed notice to be used to afford such an opportunity.

2023 Plan
Proposed Notice

Guideline (F)(1)

1. Forecast of Load. The forecast shall include descriptions of the methods, models, and assumptions used by the utility to
prepare its forecasts of its loads, requirements associated with the utility's PJM load obligation (MW) if appropriate, the
utility's peak load (MW) and energy sales (MWh) and the variables used in the models

Section 4.1
Load Forecast

Guideline (F)(1)(a)

a. The most recent three-year history and 15-year forecast of energy sales (kWh) by each customer class

Appendix 4A

Total Sales by Customer Class (DOM LSE)
(GWh)

Appendix 4B

Virgiinia Sales by Customer Class (DOM
LSE) (GWh)

Appendix 4C

North Carolina Sales by Customer Class
(DOM LSE) (GWh)

Guideline (F)(1)(b)

b. The most recent three-year history and 15-year forecast of the utility's peak load and the expected load obligation to
satisfy PJM's coincident peak forecast if appropriate, and the utility's coincident peak load and associated noncoincident
peak load for summer and winter seasons of each year (prior to any DSM), annual energy forecasts, and resultant reserve
margins. During the forecast period, the tabulation shall also indicate the projected effects of incremental demand-side
options on the forecasted annual energy and peak loads

Appendix 4H

Projected Summer & Winter Peak Load &
Energy Forecast for Plan B

Appendix 4l

Required Reserve Margin for Plan B

planned additions and retirements and rating changes, as well as firm purchase contracts, including cogeneration and small
power production) and a narrative description of the driver(s) underlying such anticipated changes such as expected
environmental compliance, carbon restrictions, technology enhancements, etc.

Guideline (F)(1)(c) c. Where future resources are required, a description and associated characteristics of the option that the utility proposes to|Section 5.5
use to address the forecasted need Future Supply-Side Generation
Guideline (F)(2) 2. Supply-side Resources. The forecast shall provide data for its existing and planned electric generating facilities (including |Chapter 1

Significant Developments and Context for
Integrated Planning Process

Chapter 5

Generation - Supply-Side Resources
Appendix 5L

Environmental Regulations

Guideline (F)(2)(a)

a. Existing Generation. For existing units in service:

i. Type of fuel(s) used

ii. Type of unit (e.g., base, intermediate, or peaking)

iii. Location of each existing unit

iv. Commercial Operation Date

v. Size (nameplate, dependable operating capacity, and expected capacity value to meet load obligation (MW))

vi. Units to be placed in reserve shutdown or retired from service with expected date of shutdown or retirement and an
economic analysis supporting the planned retirement or shutdown dates

vii. Units with specific plans for life extension, refurbishment, fuel conversion, modification or upgrading. The reporting
utility shall also provide the expected (or actual) date removed from service, expected return to service date, capacity rating
upon return to service, a general description of work to be performed as well as an economic analysis supporting such plans
for existing units

viii. Major capital improvements such as the addition of scrubbers, shall be evaluated through the IRP analysis to assess
whether such improvements are cost justified when compared to other alternatives, including retirement and replacement
of such resources

ix. Other changes to existing generating units that are expected to increase or decrease generation capability of such units.

Section 5.2

Evaluation of Existing Generation
Appendix 5A

Existing Generation Units in Service
Appendix 5J

Potential Unit Retirements

Appendix 5K

Planned Changes to Existing Generation
Units

Guideline (F)(2)(b)

b. Assessment of Supply-side Resources. Include the current overall assessment of existing and potential traditional and
alternative supply-side energy resources, including a descriptive summary of each analysis performed or used by the utility
in the assessment. The utility shall also provide general information on any changes to the methods and assumptions used
in the assessment since its most recent IRP or annual report.

Section 5.5
Future Supply-Side Generation
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2023 Integrated Resource Plan Reference Index

Case No. PUR-2023-00066

Citation

Requirement

2023 Plan Section

Guideline (F)(2)(b)(i)

i. For the currently operational or potential future supply-side energy resources included, provide information on the
capacity and energy available or projected to be available from the resource and associated costs. The utility shall also
provide this information for any actual or potential supply-side energy resources that have been discontinued from its plan
since its last biennial report and the reasons for that discontinuance.

Section 3.1

STAP - Generation

Appendix 50

Renewable Resources for Plan B
Appendix 5P

Potential Supply-Side Resources for Plan
B

Appendix 5Q

Summer Capacity Position for Plan B
Appendix 5R

Capacity Position for Plan B
Appendix 55

Construction Forecast for Plan B

Guideline (F)(2)(b)(ii)

ii. For supply-side energy resources evaluated but rejected, a description of the resource; the potential capacity and energy
associated with the resource; estimated costs and the reasons for the rejection of the resource.

Section 5.5.1
Supply-Side Resource Options

Guideline (F)(2)(c)

c. Planned Generation Additions. A list of planned generation additions, the rationale as to why each listed generation
addition was selected, and a 15-year projection of the following for each listed addition:

i. Type of conventional or alternative facility and fuel(s) used

ii. Type of unit (e .g . baseload, intermediate, peaking)

iii. Location of each planned unit, including description of locational benefits identified by PJM and/or the utility

iv. Expected Commercial Operation Date

v. Size (nameplate, dependable operating capacity, and expected capacity value to meet load obligation (MW))

vi. Summaries of the analyses supporting such new generation additions, including its type of fuel and designation as base,
intermediate, or peaking capacity

vii. Estimated cost of planned unit additions to compare with demand-side options

Section 5.3

Generation Under Construction
Section 5.4

Generation Resources Under
Development

Appendix 3A

Generation under Construction
Appendix 3B

Planned Generation under Development
Appendix 6P

Comparison of Per MWh Costs of
Selected Resources

Guideline (F)(2)(d)

d. Non-Utility Generation. A separate list of all non-utility electric generating facilities included in the IRP, including
customer-owned and stand-by generating facilities. This list shall include the facility name, location, primary fuel type, and
contractual capacity (including any contract dispatch conditions or limitations), and the contractual start and expiration
dates. The utility shall also indicate which facilities are included in their total supply of resources

Section 5.1.3

Power Purchase Agreements
Appendix 5B

Other Generation Units

Guideline (F)(3)

3. Capacity Position. Provide a narrative discussion and tabulation reflecting the capacity position of the utility in relation to
satisfying PJM's load obligation, similar to Schedule 16 of the attached schedules.

Section 2.1

Capacity, Energy, and REC Position
Appendix 2A

Capacity, Energy, and RECs for
Alternative Plans A, B, C, D, and E
Appendix 5Q

Summer Capacity Position for Plan B

Guideline (F)(4)

4. Wholesale Contracts for the Purchase and Sale of Power. A list of firm wholesale purchased power and sales contracts
reflected in the plan, including the primary fuel type, designation as base, intermediate, or peaking capacity, contract
capacity, location, commencement and expiration dates, and volume.

Appendix 4K
Wholesale Power Sales Contracts

Guideline (F)(5)

5. Demand-side Options. Provide the results of its overall assessment of existing and potential demand-side option
programs, including a descriptive summary of each analysis performed or used by the utility in its assessment and any
changes to the methods and assumptions employed since its last IRP. Such descriptive summary, and corresponding
schedules, shall clearly identify the total impact of each DSM program.

Chapter 6

Generation - Demand-Side Management
Appendix 4L

Load Duration Curves

Appendix 6A

Description of Active DSM Programs
Appendix 6F

Description of Proposed Programs
Appendix 60

Projected Savings Attributable to DSM
Programs in 2028

Appendix 6P

Comparison of Per MWh Costs of
Selected Resources

Guideline (F)(6)

6. Evaluation of Resource Options. Provide a description and a summary of the results of the utility's analyses of potential
resource options and combinations of resource options performed by it pursuant to these guidelines to determine its
integrated resource plan. IRP filings should identify and include forecasted transmission interconnection and enhancement
costs associated with specific resources evaluated in conjunction with the analysis of resource options.

Section 4.7.5

Renewable Energy Interconnection and
Integration Costs

Section 5.5

Future Supply-Side Resource Options

Guideline (F)(7)

7. Comparative Costs of Options. Provide detailed information on levelized busbar costs, annual revenue requirements or
equivalent methodology for various supply-side options and demand-side options to permit comparison of such resources
on equitable footing. Such data should be tabulated and at a minimum, reflect the resource's heat rate, variable and fixed
operating maintenance costs, expected service life, overnight construction costs, fixed charged rate, and the basis of
escalation for each component.

Section 5.5.2

Levelized Busbar Costs / Levelized Cost of
Energy

Appendix 5M

Tabular Results of Busbar

Appendix 5N

Busbar Assumptions

Appendix 6P

Comparison of Per MWh Costs of
Selected Resources
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Citation
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2023 Plan Section

Schedule 1

Peak load and energy forecast

Appendix 4H
Projected Summer & Winter Peak Load &
Energy Forecast for Plan B

Schedule 2

Generation output

Appendix 5G
Energy Generation by Type for Plan B
(GWh)

Schedule 3

System output mix

Appendix 5H
Energy Generation by Type for Plan B (%)

Schedule 4

Seasonal capability

Appendix 5R
Capacity Position for Plan B

Schedule 5

Seasonal load

Appendix 4)
Summer and Winter Peak for Plan B

Schedule 6

Reserve margin

Appendix 4l
Required Reserve Margin for Plan B

Schedule 7

Installed capacity

Appendix 5F
Existing Capacity for Plan B

Schedule 8

Equivalent availability factor

Appendix 5C
Equivalent Availability Factor for Plan B

Schedule 9

Net capactiy factor

Appendix 5D
Net Capacity Factor

Schedule 10

Average heat rate

Appendix 5E
Heat Rates for Plan B

Schedule 11

Renewable resources

Appendix 50
Renewable Resources for Plan B

Schedule 12

DSM programs

Appendix 6D

Approved Programs Energy Savings for
Plan B (MWh) (System Level)
Appendix 6l

Proposed Programs Energy Savings for
Plan B (MWh) (System Level)
Appendix 6L

Future Undesignated EE Energy Savings
for Plan B (MWh) (System Level)

Schedule 13

Unit size uprate and derate

Appendix 5K
Planned Changes to Existing Generation
Units

Schedule 14

Existing unit performance data

Appendix 5A

Existing Generation Units in Service
Appendix 5B

Other Generation Units

Schedule 15

Planned unit performance data

Appendix 3A

Generation under Construction
Appendix 3B

Planned Generation under Development
Appendix 5P

Potential Supply-Side Resources for Plan
B

Schedule 16

Utility capacity position

Appendix 5Q
Summer Capacity Position for Plan B

Schedule 17

Construction forecast

Appendix 55
Construction Forecast for Plan B

Schedule 18

Fuel data

Appendix 40
Delivered Fuel Data

Case No. PUR-2022-00124
Final Order at 8

The Commission finds reasonable Dominion's proposal to address---in its next IRP proceeding---(i) the load forecast,
modeling, and planning implications of projecting (and conversely not projecting) a portion of data center load increases
coming from ARBs, and (ii) its modeling assumption for energy efficiency beginning in 2026.

Section 4.1.3

Energy Efficiency Adjustment

Section 9.4

Accelerated Renewable Energy Buyers

Case No. PUR-2022-00147
Final Order at 2

Model any impacts of the Inflation Reducation Act

Section 4.6
Federal Tax Credit Assumptions

Case No. PUR-2020-00035
Final Order at 7, n.25

In future IRPs and updates, the Company shall, at a minimum, include the following sensitivities: (i) high and low PIM
energy prices; (ii) high and low PJM capacity prices; (iii) high and low REC prices; (iv) high and low construction costs; (v)
high and low fuel prices; (vi) high and low load forecast scenarios; and (vii) the impact of not meeting legislatively mandated
energy efficiency savings targets.

Section 2.6
Sensitivity Analyses

Case No. PUR-2020-00035
Final Order at9

The Commission directs the Company to include in future IRPs and updates the up-to-date reliability
analyses of the impacts of retiring traditional fossil generation and adding growing amounts of
renewable energy resources on the Company's electric system.

Section 2.3

Reliability Analyses of Alternative Plans
Section 7.5

Transmission System Reliability Analyses

Case No. PUR-2020-00035
Final Order at9

In the future, the Company should also include one or more plans without [a 970 MW CT] "placeholder" additions to
address reliability concerns for comparison purposes and to improve transparency in the Company's planning processes

Section 2.2
Alternative Plans

Case No. PUR-2020-00035
Final Order at 10

We agree that it is appropriate to model retirements as part of the PLEXOS modeling; however, we will also require the
Company, for the time being, to continue to file a separate retirement analysis comparable to the economic analysis
performed in this case

Section 5.2.1
Retirements

Page 6 of 8




2023 Integrated Resource Plan Reference Index
Case No. PUR-2023-00066

Citation

Requirement

2023 Plan Section

Case No. PUR-2020-00035
Final Order at 11, n.50

Staff recommended and the Company did not object to providing certain capacity-related information in future IRPs and
updates, and we so direct as agreed by Staff and the Company. Includes: (i) the most recent PJM Dominion Zone coincident
peak forecast; (ii) the most recent PJM Dominion Zone non-coincident peak forecast; (iii) versions of both aforementioned
forecasts scaled down to the Dominion load serving entity level; (iv) each Company-owned generation unit interconnected
at the transmission-level in the PJM Dominion Zone and the associated nameplate capacity; (v) all Company-owned units
that have cleared the PJM capacity market or have capacity performance obligations; (vi) any notification to PJM of the
Company's intention to retire or deactivate Company-owned units.

Appendix 2B
Capacity Information Directed by the SCC

Case No. PUR-2020-00035
Final Order at 11-12 and n.53

In future IRPs and updates, the Company should study and report separately on its summer and winter capacity and energy
needs, and its alternative plans' ability to meet those requirements. The Company should also give due consideration to
market purchases during the winter from the PJM wholesale market, which remains a summer peaking entity; this
consideration should include market purchases from merchant generators located within the Dominion Zone that are not
subject to a transmission import capacity constraint.

Section 2.1

Capacity, Energy, and REC Positions
Section 2.2

Alternative Plans

Appendix 2A

Capacity, Energy, and RECs for
Alternative Plans A, B, C, D, and E
Appendix 5T

Winter Capacity for Alternative Plans A,
B,C,D,and E

Case No. PUR-2020-00035
Final Order at 12

We direct the Company to continue to model energy efficiency targets after 2025

Section 4.1.3
Energy Efficiency Adjustment

Case No. PUR-2020-00035
Final Order at 14 and n.56

Dominion proposes that future IRPs and updates include a least cost VCEA plan that would meet (i) applicable carbon
regulations and (ii) the mandatory RPS Program requirements of the VCEA. For this plan, the Company proposes not to force
the model to select any specific resource nor exclude any reasonable resource and allow the model to optimize the
accompanying resource plan. Based on the record in this proceeding, we find this proposal to be reasonable at this time.
While the Commission recognizes that certain build constraints may be necessary under certain circumstances, the
reasonableness of any such build constraints will be subject to Commission review in future proceedings.

Section 2.2

Alternative Plans

Section 4.11

Least-Cost Plan Assumptions

Case No. PUR-2020-00035
Final Order at 14-15

The Commission finds that the Company should address environmental justice in future IRPs and updates, as appropriate.
As one example, the Company may consider the impact of unit retirement decisions on environmental justice communities
or fenceline communities.

Section 9.1
Environmental Justice

Case No. PUR-2020-00035
Final Order at 15-16

The Commission will require Dominion to file an updated bill analysis by plan in future IRPs and updates with the following
modifications:

¢ The Company shall provide bill impacts over the next ten years for the least cost VCEA plan, the Company's preferred plan,
and any additional plans presented, including residential, small general service and large general service customer bills.
Each update shall include an additional year of projections beyond 2030 as each year passes and should consistently be
compared back to the actual bill as of May 1, 2020.

¢ As proposed by Staff, the Company shall use class allocation factors and projected sales recently used to set rate
adjustment clause rates in the bill analysis.

 In addition to projections, the analysis shall include actual bill impact information as each year passes. For example, in the
2021 update filing, the Company would include the actual bill information as of December 31, 2020 in the bill analysis.

Section 2.5

Virginia Consolidated Bill Analysis
Va. Addendum 1

Virginia Consolidated Bill Analysis

Case No. PUR-2018-00065
Final Order at 11

In future IRPs, the Company shall:

2. Continue to use the PJM load forecast, reduced by the energy efficiency spending requirement of Senate Bill 966
(Enactment Clause 15), both as an energy reduction and a supply resource, and separately identify the load associated with
data centers.

Section 4.1
Load Forecast

Case No. PUR-2018-00065
Final Order at 11

In future IRPs, the Company shall:
3. Model battery storage using the most updated cost estimates available.

Section 4.8
Storage-Related Assumptions

Case No. PUR-2018-00065 In future IRPs, the Company shall: Section 2.6
Final Order at 11 4. Model compliance with the Regional Greenhouse Gas Initiative. Sensitvity Analyses
Section 4.4
Commodity Price Assumptions
Case No. PUR-2018-00065 In future IRPs, the Company shall: Section 4.9

Final Order at 11

Case No. PUR-2018-00065
Dec. 2018 Order at 5, n. 14

5. Model gas transportation costs, including a reasonable estimate of fuel transportation costs (firm and interruptible
transportation, if applicable) associated with all natural gas generation facilities as well as fuel commodity costs, consistent
with the December 2018 Order

Gas Transportation Cost Assumptions

Case No. PUR-2018-00065
Final Order at 11-12

Case No. PUR-2018-00065
Order on Reconsideration at 5

In future IRPs, the Company shall:

7. Model future solar PV tracking resources using two alternative capacity factor values:

(a) the actual capacity performance of Dominion's Company-owned solar tracking fleet in Virginia using an average of the
most recent three-year period; and (The Commission additionally noted that for the 2020 IRP, the Company should use the
three-year average of calendar years 2017-2019. For those solar tracking facilities that have not been in service for three
years, the Company should use the historic data that is available.)

(b) 25%.

In the Order on Reconsideration, the Commission approved the Compay's request to run one of the capacity factors
contained in Directive #7 as a sensitivity; however, if the Company chooses to do so, it shall model the actual capacity
performance of Dominion's Company-owned solar tracking fleet as the baseline assumption and use 25% as the sensitivity.

Section 4.7.1
New Solar Resources

Case No. PUR-2018-00065
Final Order at 12

In future IRPs, the Company shall:

8. Systematically evaluate long-term electric distribution grid planning and proposed electric distribution grid
transformation projects (Code § 56-599 B 10). For identified grid transformation projects, the Company shall include:

(a) A detailed description of the existing distribution system and the identified need for each proposed grid transformation
project;

(b) Detailed cost estimates of each proposed investment;

(c) The benefits associated with each proposed investment; and

(d) Alternatives considered for each proposed investment.

Chapter 8
Distribution

Va. Addendum 2
GT Plan Document
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2023 Plan Section

Case No. PUR-2018-00065
Final Order at 12, n. 49

In future IRPs, the Company shall:

9. Provide a schedule identifying the Company's contribution towards meeting the 5,000 MW target identified in Code § 56-
585.1:4, including

(a) a list of each project in service or under construction;

(b) the nameplate capacity of each project;

(c) the actual or projected in-service date;

(d) whether the project is Company-build or a third-party PPA; and

(e) the cost recovery mechanism (e.g., fuel, base rates, RAC, ring-fence arrangement, etc.)

The Company shall also maintain this information on an on-going basis and provide it to Staff upon request.

Appendix 51
Solar and Wind Generating Facilities

Case No. PUR-2018-00065
Final Order at 12

In future IRPs, the Company shall:
10. Provide, in addition to a list of planned transmission projects, the projected cost per transmission project and indicate
whether or not each project is subject to PJM's Regional Transmission Expansion Planning process.

Appendix 3C
List of Planned Transmission Projects
during the Planning Period

Case No. PUE-2016-00049
Final Order at 3

Case No. PUE-2015-00035
Final Order at 18

Dominion shall continue to comply with all requirements directed in prior IRP orders, including the requirement to include
an index that identifies the specific location(s) within the IRP that complies with each such requirement.

2023 Plan
Reference Index

Case No. PUE-2015-00035 The Commission directs the Company to: continue to investigate the feasibility and cost of extending the operating licenses |Section 5.2.4
Final Order at 10 for Surry Unit 1, Surry Unit 2, North Anna Unit 1, and North Anna Unit 2 Nuclear License Extensions
Case No. PUE-2015-00035 In future IRP filings, Dominion shall: include a more detailed analysis of market alternatives, especially third-party purchases |Section 4.7

Final Order at 16
Case No. PUE-2013-00088
Final Order at 7

that may provide long-term price stability, and includes, but is not limited to, wind and solar resources

Renewable Energy-Related Assumptions
Section 5.5.3
Third-Party Market Alternatives

Case No. PUE-2015-00035
Final Order at 16
Case No. PUE-2013-00088
Final Order at 7

In future IRP filings, Dominion shall: examine wind and solar purchases at prices (including prices available through long-
term purchase power agreements) and in quantities that are being seen in the market at the time the Company prepares its
IRP filings

Section 4.7

Renewable Energy-Related Assumptions
Section 5.5.3

Third-Party Market Alternatives

Case No. PUE-2015-00035
Final Order at 16
Case No. PUE-2013-00088
Final Order at 7

In future IRP filings, Dominion shall: provide a comparison of the cost of purchasing power from wind and solar resources
from third-party vendors versus self-build options, including off-shore and on-shore wind, with this comparison including
information from a variety of third-party vendors

Section 4.7

Renewable Energy-Related Assumptions
Section 5.5.3

Third-Party Market Alternatives

Case No. PUE-2015-00035
Final Order at 17

In future IRPs, Dominion shall: develop a plan for identifying, quantifying, and mitigating cost and integration issues
associated with greater reliance on solar photovoltaic generation

Section 4.7.5
Renewable Energy Interconnection and
Integration Costs

Case No. PUE-2013-00088
Final Order at 4

Next, we find that in future IRP filings, the Company shall provide further analysis related to the construction of North Anna
3 and the future of Surry Unit 1, Surry Unit 2, North Anna Unit 1, and North Anna Unit 2, all of which have licenses that are
scheduled to expire within the next thirty years.

Section 5.2.4

Nuclear License Extensions
Section 5.4

Generation Resources Under
Development

Case No. PUE-2013-00088
Final Order at 5-6

The Company shall also provide status updates on any discussions it engages in with the United States Nuclear Regulatory
Commission on a possible extension for the operating licenses for Surry Unit 1, Surry Unit 2, North Anna Unit 1, and North
Anna Unit 2, in its future IRP and IRP update filings.

Section 5.2.4
Nuclear License Extensions

Case No. PUE-2013-00088
Final Order at 8

Next, the Commission finds that in future IRP filings, Dominion Virginia Power should compare the cost of its demand-side
management proposals to the cost of new generating resource alternatives. Specifically, Staff has suggested that it would be
informative to compare the Company's expected demand-side management costs per megawatt hour saved to its expected
supply side costs per megawatt hour. We agree and direct the Company to evaluate demand-side management alternatives
using this methodology.

Appendix 6P
Comparison of Per MWh Costs of
Selected Resources

Case No. PUE-2013-00088
Final Order at 8

Further, we direct Dominion Virginia Power to include a broad band of prices used in future forecasting assumptions, such
as forecasting assumptions related to fuel prices, effluent prices, market prices and renewable energy credit costs, in order
to continue to set reasonable boundaries around the modeling assumptions, and to continue to refine the specific
assumptions and sensitivity adjustments of its modeling data in future IRP filings.

Section 2.6

Sensitvity Analyses

Section 4.4

Commodity Price Assumptions
Appendix 4N

ICF Commodity Price Forecasts
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NOTICE TO THE PUBLIC
OF A FILING BY VIRGINIA ELECTRIC AND POWER COMPANY
OF ITS INTEGRATED RESOURCE PLAN
CASE NO. PUR-2023-00066

On May 1, 2023, Virginia Electric and Power Company (the “Company”),
submitted to the State Corporation Commission (“Commission”) its 2023 Integrated
Resource Plan (the “2023 Plan” or “Plan”) pursuant to § 56-597 et seq. of the Code of
Virginia (“Va. Code”). An integrated resource plan, as defined by Va. Code § 56-597, is
“a document developed by an electric utility that provides a forecast of its load
obligations and a plan to meet those obligations by supply side and demand side
resources over the ensuing 15 years to promote reasonable prices, reliable service, energy
independence, and environmental responsibility.” Pursuant to Va. Code § 56-599 D, the
Commission will analyze the Company’s Plan and make a determination as to whether
the Plan is reasonable and in the public interest.

On [date], the Commission entered an Order for Notice and Comment
(“Procedural Order”) that, among other things, directed the Company to provide notice to
the public and offered interested persons an opportunity to comment or request a hearing
on the Company’s 2023 Plan.

An electronic copy of the Company’s Plan may be obtained, at no charge, by
requesting it in writing from Nicole M. Allaband, Esquire, McGuireWoods LLP,
Gateway Plaza, 800 East Canal Street, Richmond, Virginia 23219, or
nallaband@mcguirewoods.com. If acceptable to the requesting party, the Company may
provide the documents by electronic means. Interested persons may also download
unofficial copies of the 2023 Plan and other documents from the Commission’s website:
http://www.scc.virginia.gov/case.

On or before [date], interested persons may file written comments concerning the
issues in this case with Bernard Logan, Clerk, State Corporation Commission, c/o
Document Control Center, P.O. Box 2118, Richmond, Virginia 23218-2118. Interested
persons desiring to submit comments electronically may do so by following the
instructions found on the Commission’s website: http:// www.scc.virginia.gov/case.
Comments shall refer to Case No. PUR-2023-00066.

On or before [date], interested persons may request that the Commission convene
a hearing on the Company’s 2023 Plan by filing a request for a hearing with the Clerk of
the Commission at the address set forth above. Requests for hearing must include: (i) a
precise statement of the filing party’s interest in the proceeding; (ii) a statement of the
specific action sought to the extent then known; (iii) a statement of the legal basis for
such action; and (iv) a precise statement why a hearing should be conducted in this
matter.

Any interested person may participate as a respondent in this proceeding by filing
a notice of participation on or before [date]. Such notice of participation shall include



the email addresses of such parties and their counsel. The respondent simultaneously
shall serve a copy of the notice of participation on counsel to the Company. Pursuant to 5
VAC 5-20-80, Participation as a respondent, of the Commission’s Rules of Practice and
Procedure (“Rules of Practice”), any notice of participation shall set forth: (i) a precise
statement of the interest of the respondent; (i1) a statement of the specific action sought to
the extent known; and (iii) the factual and legal basis for the action. Any organization,
corporation, or government body participating as a respondent must be represented by
counsel as required by Rule 5 VAC 5-20-30, Counsel, of the Rules of Practice. All
filings shall refer to Case No. PUR-2023-00066. For additional information about
participation as a respondent, any person or entity should obtain a copy of the
Commission’s Procedural Order.

The Commission’s Rules of Practice may be viewed at
http://www.virginia.gov/case. A printed copy of the Commission’s Rules of Practice and
an official copy of the Commission’s Procedural Order in this proceeding may be
obtained from the Clerk of the Commission at the address set forth above.

VIRGINIA ELECTRIC AND POWER COMPANY
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Introduction

Headquartered in Richmond, Virginia, Virginia Electric and Power Company (the “Company”)
currently serves approximately 2.7 million electric customers located in approximately 30,000
square miles of Virginia and North Carolina. The Company is a subsidiary of Dominion Energy,
Inc. (“Dominion Energy”)—one of the nation’s largest producers and transporters of energy,
energizing the homes and businesses of more than seven million customers in 16 states with
electricity or natural gas.

The Company’s supply-side portfolio consists of 21,713 megawatts (“MW”) of generation
capacity, including approximately 1,164 MW of resources owned by third parties from which the
Company purchases the output through power purchase agreements (“PPAs”). The Company’s
demand-side management (“DSM”) portfolio consists of energy efficiency and demand response
programs in Virginia and North Carolina. The Company owns approximately 6,800 miles of
transmission lines at voltages ranging from 69 kilovolts (“kV”’) to 500 kV in Virginia, North
Carolina, and West Virginia; and approximately 60,000 miles of distribution lines at voltages
ranging from 4 kV to 46 kV in Virginia and North Carolina. The Company is a member of PJM
Interconnection, LLC (“PJM”), the regional transmission organization (“RTO”) coordinating the
wholesale electric grid in the Mid-Atlantic region of the United States. The Company’s service
territory is located within the Dominion Energy Zone (“DOM Zone”) in PIM. The 2023 Integrated
Resource Plan (the “2023 Plan” or the “Plan”) was prepared for the Dominion Energy Load
Serving Entity (“DOM LSE”’) within PJM.

The Company files this 2023 Plan with the Virginia State Corporation Commission (“SCC”) in
accordance with § 56-597 et seq. of the Code of Virginia (or “Va. Code”) and the SCC’s guidelines
issued on December 23, 2008, in Case No. PUE-2008-00099. The Company also files this 2023
Plan with the North Carolina Utilities Commission (“NCUC”) in accordance with § 62-2 of the
North Carolina General Statutes (“NCGS”) and Rule R8-60 of NCUC’s Rules and Regulations.
The 2023 Plan also addresses requirements identified by the SCC and the NCUC in prior relevant
orders, as well as current and pending provisions of state and federal law.

The 2023 Plan covers the 15-year period beginning in 2024 and continuing through 2038 (the
“Planning Period”), using 2023 as the base year. In certain instances described herein, the
Company evaluates the longer 25-year period of 2024 to 2048 (the “Study Period”). Overall, the
2023 Plan is meant for use as a long-term planning document based on a “snapshot in time” of
current technologies, market information, and projections, and should be viewed in that context.



Executive Summary

The priorities of the Company have not changed—to provide reliable, affordable, and increasingly
clean power to its customers. However, this year the long-term projected amount of power needed
in the DOM Zone materially increased. The 2023 PJM Load Forecast included a significant
increase in the expected peak and energy demand in the DOM Zone over the Planning Period, with
annual peak and energy load growth of nearly 5% and 7% respectively, over the next decade. This
increase is driven primarily by data centers and, to a lesser extent, electrification in both the
Company’s service territory and in other service areas within DOM Zone. Winter Storm Elliott
on December 23 and 24, 2022, also magnified the need for dispatchable generation, backup fuel
sources, and resources that are available to generate during winter peaks. Through the
development of this 2023 Plan, the Company addresses these needs with a diverse portfolio of
resources.

The Company is transforming its distribution grid to provide an enhanced platform for distributed
energy resources (“DERs”) and targeted DSM programs; more secure and reliable service, leading
to the increased availability of DERs; and more ways for customers to save energy and money
through DSM programs and other rate offerings. The Company has also received approval of new
customer offerings in Virginia to support and incentivize the installation of charging infrastructure
for electric vehicles (“EVs”), including an offering to support fleet electrification.

Over the long term, achieving the clean energy goals of Virginia, North Carolina, and the Company
will require supportive legislative and regulatory policies, technological advancements, grid
modernization, and broader investments across the economy. This includes support for the testing
and deployment of technologies, such as long duration energy storage; renewable natural gas;
vehicle-to-grid; hydrogen; advanced nuclear; and carbon capture and sequestration, all of which
have the potential to significantly reduce greenhouse gas emissions.

In this 2023 Plan, the Company presents five alternative plans (the “Alternative Plans”) to meet
customers’ needs in the future under different scenarios, which are designed using constraint-based
least-cost planning techniques and proven technologies:

e Plan A: This Alternative Plan presents a least-cost plan that meets only applicable carbon
regulations and the mandatory renewable energy portfolio standard program (“RPS
Program”) requirements of the Virginia Clean Economy Act (“VCEA”). The Company
presents this Alternative Plan in compliance with prior SCC and NCUC orders and for cost
comparison purposes only. It is important to emphasize that Alternative Plan A does not
meet the development targets for solar, wind, and energy storage resources in Virginia
established through the VCEA.

e Plan B: This Alternative Plan includes the significant development of solar, wind, and
energy storage envisioned by the VCEA, petitioned by 2035 and built by 2038. Plan B
includes the development of six new small modular reactors (“SMRs”) starting in 2034 and
a second offshore wind project, providing carbon free power. This plan does require an
increase in the Company’s ability to import capacity and energy by 2040. Plan B also



preserves existing generation and includes several new gas combustion turbines to address
future energy and system reliability needs.

e Plan C: This Alternative Plan is like Plan B in preserving existing generation to address
future system reliability, stability, and energy independence issues, with identical
assumptions regarding the retirement of existing Company-owned carbon-emitting
generation. Plan C differs from Plan B in that all new generation resources were selected
on a least-cost optimization basis without regard for the development targets for solar,
wind, and energy storage resources in Virginia established through the VCEA.

e Plan D: This Alternative Plan uses similar assumptions as Plan B but retires all Company-
owned carbon-emitting generation by the end of 2045, resulting in zero carbon dioxide
(“CO2”) emissions from the Company’s fleet in 2046. In order to retire all carbon-emitting
units by the end of 2045, the Company will need to build and buy significant incremental
capacity to reliably meet customer load. Plan D shows the Company building over 4,500
MW of incremental energy storage and more than 3,000 MW of incremental SMRs to meet
this need when compared to Plan B. Even with these additional resources, Plan D results
in the Company purchasing 10,800 MW of capacity in 2045 and beyond, raising significant
concerns about system reliability and energy independence, including over-reliance on out-
of-state capacity to meet customer needs. This Plan will also require a substantial increase
in energy purchase limits. Over time as more renewable energy and energy storage
resources are added to the system and as other technology advances, the Company will
continue gaining knowledge about the impact of such system changes to assess the ability
of a Plan D approach to maintain system reliability.

e Plan E: This Alternative Plan is like Plan D in retiring all Company-owned carbon-emitting
generation by the end of 2045. Plan E differs from Plan D in that all new generation
resources were selected on a least-cost optimization basis without regard for the
development targets for solar, wind, and energy storage resources in Virginia established
through the VCEA. Like Plan D, Plan E would require the Company to build and buy
significant incremental capacity and energy to reliably meet customer load. Over time as
more renewable energy and energy storage resources are added to the system, the Company
will continue gaining knowledge about the impact of such system changes to assess the
ability of a Plan E approach to maintain system reliability.

All Alternative Plans utilize the load forecast prepared by PJM; assume a capacity factor for solar
resources based on the lower of the design capacity factor or the three-year average of the
Company’s existing solar facilities in Virginia; and assume that Virginia exits the Regional
Greenhouse Gas Initiative (“RGGI”) before January 1, 2024. All plans assume the retirement of
Yorktown 3, Chesterfield 5, and Chesterfield 6 in May 2023. The 2023 Plan also presents multiple
sensitivities on various assumptions. Notably, the Company presents a high load sensitivity that
would require increased capacity and energy purchases even earlier in the Plan. Increased market
reliance shown in sensitivities with higher load or less energy efficiency is a reliability concern.
The Company also presents sensitivities on all Alternative Plans that show the higher cost to
customers if Virginia remains in RGGI.



The following table presents a high-level summary of the Alternative Plans.

The resource

additions shown here are incremental to existing generation and approved generation under
construction, including nearly 2,600 MW of offshore wind.

Executive Summary Table: 2023 Plan Results

Plan A Plan B Plan C Plan D Plan E
NPV Total ($B) | $109.70 $127.70 $127.20 $140.90 $138.00
Approximate COz
Cmissions from 43.8 M 359 M 36 M 0M 0M
ompany in 2048
(Metric Tons)
10,800 15-yr | 10,875 15-yr | 10,800 15-yr | 10,875 15-yr | 11,094 15-yr
Solar (MW) 19,800 25-yr | 19,875 25-yr | 19,800 25-yr | 23,955 25-yr | 24,294 25-yr
. 3,040 15-yr | 3,040 15-yr | 3,040 15-yr | 3,040 15-yr | 3,040 15-yr
Wind (MW) 3,220 25-yr | 322025-yr | 3,22025-yr | 3,22025-yr | 3,220 25-yr
1,050 15-yr | 2,370 15-yr | 2,220 15-yr | 2,370 15-yr | 2,910 15-yr
Storage (MW) 3,960 25-yr | 5,190 25-yr | 5,22025-yr | 9,780 25-yr | 10,350 25-yr
-- 15-yr 804 15-yr 804 15-yr 1,608 15-yr 1,072 15-yr
Nuclear (MW) —25.yr | 1,60825-yr | 1,608 25-yr | 4,824 25-yr | 4,288 25-yr
Natural Gas 5,905 15-yr | 2,910 15-yr | 2,910 15-yr 970 15-yr 970 15-yr
Fired (MW) 9,300 25-yr | 2,910 25-yr | 2,910 25-yr 970 25-yr 970 25-yr
Retirements - 15-yr - 15-yr - 15-yr -~ 15-yr -- 15-yr
(MW) - 25-yr - 25-yr ~25oyr | 11,399 25-yr | 11,399 25-yr

As can be seen in the Summary Table, all Alternative Plans show significant solar, wind and energy
storage development over the 25-year Study Period. Additionally, Plans B through E include
development of SMRs. Due to an increasing load forecast, and the need for dispatchable
generation, the Alternative Plans show additional natural gas-fired resources and preserve existing
carbon-emitting units beyond statutory retirement deadlines established in the VCEA. The law
explicitly authorizes the Company to petition the SCC for relief from these requirements on the
basis that the unit retirements would threaten the reliability or security of electric service to
customers. If the Company ultimately retires all carbon-emitting generation by the end of 2045,
as shown in Plans D and E, significant incremental wind, solar, nuclear, and energy storage
resources are needed. While all Alternative Plans incorporate only known technologies, the
Company fully expects that new technologies could take the place of today’s technologies over
the 15-year Planning Period and the 25-year Study Period.

Going forward, long-term integrated resource plans will evolve and will continue to support the
cleaner future envisioned by public policy, by lawmakers, and by the Company. As noted, this
future, while achievable, will require supportive legislative and regulatory policies, technological
advancements, grid modernization, and broader investments across the economy. It will also
require further study and analyses of necessary investments in the transmission and distribution
systems to ensure the reliable electric service that customers expect and deserve. For example, the
Company knows that greater investments in some plans are required to support greater capacity
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and energy imports. Overall, the Company’s deliberate transitional approach to a cleaner future
has, and will continue, to provide customers a path to clean energy that meets public policy
objectives while maintaining the standard of reliability necessary to power Virginia’s and North
Carolina’s modern economies.



Chapter 1: Significant Developments and Context for the Integrated Planning Process

The Company’s comprehensive planning process considers emerging policy, market, regulatory,
and technical developments that could affect its operations and, in turn, its customers. The
Company provides the following discussion of significant developments requiring a major revision
to previous modeling, consistent with the requirements of the SCC and the NCUC.

1.1 PJM Load Forecast and Energy Transition Risks

PIM’s 2023 load forecast for the DOM Zone increased significantly relative to the prior year’s
forecast, as can be seen in Figure 1.1.1. In this forecast, PIM made several changes to its load
forecasting methodology, most of which followed an independent consultant’s review of PJIM’s
modeling process. These changes included replacing annual/quarterly end-use indices with
monthly/daily indices, replacing daily models with hourly models, and incorporating a data center
forecast covering fifteen years, instead of just five years, from load serving entities like the
Company with significant data center growth. Rising energy and peak growth from data centers
in Virginia is a key driver of PIM’s DOM Zone forecast in overall energy and peak demand.

Figure 1.1.1: PJM Summer Peak Forecast for DOM Zone (MW)
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Even with the above changes, a few challenges remain with using PJM’s load forecast for the
Company’s long-term resource planning process related to region-specific considerations (e.g.,
class-level sales modeling, electrification, energy efficiency, net metering, etc.), forecast timing,
and forecast translation from the DOM Zone to the DOM LSE. These challenges are not a criticism
of the PIM forecast but are associated with the SCC-required use of that forecast for the
Company’s long-term planning. Accordingly, while the Company has utilized the 2023 PJM Load
Forecast in the development of all Alternative Plans, as required, the Company also shows a
sensitivity of Alternative Plan B using the 2023 Company Load Forecast.

In February 2023, PJM issued an “Energy Transition in PJM: Resource Retirements,
Replacements, & Risks” report highlighting the trends that are increasing reliability risks.
Specifically, PJM identified:



e The growth rate of electricity demand is likely to continue to increase from electrification
coupled with the proliferation of high-demand data centers in the region due to the timing
of resource availability, load growth, and new generation.

e Thermal generators are retiring at a rapid pace throughout the PJM region due to
government and private sector policies, as well as economics.

e Retirements are at risk of outpacing the construction of new resources, due to a
combination of industry forces, including siting and supply chain, whose long-term
impacts are not fully known.

e PJM’s interconnection queue is composed primarily of intermittent and limited-duration
resources. Given the operating characteristics of these resources, multiple megawatts of
these resources are needed to replace one megawatt of thermal generation.

PJM forecasts DOM Zone load by isolating data center load, and requests the Company, as well
as other load serving entities, provide a data center load forecast. The Company prepares this load
forecast using statistical regression and confidential and proprietary customer information. A
detailed description of the Company’s forecasting method can be found in Section 4.1.5, Data
Center Forecast. In prior years, PJM has requested a five-year data center projection and used a
long-term historical average growth rate to project data center growth beyond five years, but in
preparation of its 2023 load forecast, PJM requested a fifteen-year data center forecast. The
resulting growth seen in the PIM DOM Zone forecast this year is largely driven by this change.

1.2 Significant Federal Legislation

1.2.1 Inflation Reduction Act

In August 2022, the Inflation Reduction Act of 2022 (“IRA”) became law. The IRA includes
various climate and energy provisions expected to have a positive effect on current and future
Company clean energy investments. The IRA generally extends and adds incentives to promote
clean energy nationwide, including approximately $369 billion for climate and clean energy
provisions, such as increased federal tax credits for solar, wind, storage, and nuclear.

There are generally two types of federal tax credits available to incentivize investment in
renewable energy generation facilities—investment tax credits (“ITCs”) or production tax credits
(“PTCs”). ITCs are based on the amount of eligible capital invested in a facility. The ITC is a
one-time credit that is calculated by multiplying the credit percentage times the amount of qualified
capital (i.e., the cost of constructing or acquiring property that is eligible for the credit, such as
solar or wind energy property). PTCs are based on the amount of renewable electricity produced
and sold by a facility. The PTC is calculated annually for a ten-year period by multiplying the
credit amount, adjusted annually for inflation, by the kilowatt-hours (“kWh™) of electricity
produced and sold by the facility during the year.

The IRA includes several provisions relevant to the Company. The IRA extends ITCs and PTCs
for renewable energy technologies, including wind and solar, for at least ten years and expands the
qualifying technologies to include hydrogen, biogas, and, after 2024, other zero-emissions
facilities, including new nuclear. The IRA also expands the qualifying technologies for ITCs
specifically to include stand-alone storage greater than five kilowatts (“kW”). Any incremental
credit that the Company receives as a result of the IRA will be passed on to customers through



lower project costs. Eligible property for credits is expanded to include interconnection property
for certain small projects (i.e., five MWs or less). Section 4.6, Federal Tax Credit Assumptions,
provides details on how the Company incorporated the Inflation Reduction Act into its modeling
for the 2023 Plan.

1.2.2  Infrastructure Investment and Jobs Act

The Infrastructure Investment and Jobs Act of 2021 (“IIJA”) was enacted in November 2021 to
comprehensively invest in the nation’s infrastructure. Relevant to utilities, the IIJA aims to build
a national network of EV chargers; upgrade power infrastructure to deliver clean, reliable energy
across the country and deploy cutting-edge energy technology to achieve a zero-emissions future;
and make infrastructure resilient against the impacts of climate change, cyber-attacks, and extreme
weather events. The IIJA provides several competitive funding opportunities, some of which will
be directly available to utilities, and some of which will be partnership-based, meaning, for
example, partnerships between the Company and school districts in its territory for electrification
of school buses.

Generally, the Company intends to actively participate in IIJA opportunities that align with its
operations in Virginia and North Carolina while providing overall net benefits to its customers.
The Company has submitted applications and concept papers for IIJA direct funding opportunities,
including expansion of rural broadband, grid modernization, and energy storage. The Company
has also taken steps to support its partners indirectly through transportation electrification
initiatives with the Virginia Department of Transportation, public transit agencies, and school
districts. The Company is also a partner in the Mid-Atlantic Coalition, which is pursuing funding
for the development and expansion of clean hydrogen infrastructure for the Mid-Atlantic
Hydrogen Hub.

Importantly, the Company does not intend to limit its evaluation of IIJA funding opportunities to
a one-time review of the programs. Instead, the Company intends to continually review available
IIJA opportunities over the law’s five-year funding window. The Company is also ensuring that
the SCC and NCUC stay informed of the Company’s progress in taking advantage of IIJA
opportunities, including by participating in relevant dockets (SCC Case No. PUR-2022-00180 and
NCUC Docket No. M-100, Sub 164).

1.3 Severe Weather Events
Since 2020, severe weather events across the country have highlighted the vulnerability of the
electric grid to natural threats, from a generation, transmission, and distribution perspective.

In December 2022, the effects of Winter Storm Elliott set a new demand peak for the DOM Zone
and emphasized certain system planning considerations for the future. The weather on December
23, 2022, was unprecedented for that time of year in Virginia and North Carolina, with a severe
temperature drop and resulting spike in load during a holiday weekend. A record-breaking plunge
of 29 degrees over 12 hours surpassed the previous PIM record of a 22-degree drop during the
2014 Polar Vortex. As cold weather gripped the PJM region and power demand spiked, generators
across the PJM system experienced high levels of forced generation outages—an unanticipated
failure of all or part of a specific generator to perform. Approximately 70% of the outages were
natural gas resources, likely driven by lack of fuel supply, lack of fuel purchases, or gas pipeline



pressure challenges. PJM implemented emergency procedures, including calls for synchronized
reserves, a Maximum Generation Emergency Action, and a call on demand response resources to
keep the system operating in a reliable manner. Generation outages expanded further, and by the
morning peak of December 24, 2022, PJM was missing approximately 46,000 MW of its
generation fleet.

The Company’s generation fleet performed well during Winter Storm Elliott, but the Company’s
natural gas-fired generation fleet experienced some limitations related to upstream pipeline
pressure issues and units returning from outage as it related to the natural gas supply market for
the four-day holiday weekend. Namely, intra-day natural gas supplies were insufficient and
scarce, beyond supplies traded and scheduled on the pipelines, in the day ahead market (Friday,
December 23). Many of the Company’s dual-fueled units burned backup fuel oil due to economics
and limited gas supply.

Winter Storm Elliott highlighted the importance of gas generators receiving sufficient and timely
electric price signals, such that enough fuel can be purchased and scheduled in advance of the
generation need. A disproportionate reliance on intra-day gas supplies is not sustainable during
peak generation demand periods and highlights the importance of supplies or services that augment
flowing gas supply. Options to reduce this risk include pipeline storage, liquified natural gas
(“LNG”), peaking supply options, and on-site alternative fuels. The Company is evaluating these
options. Nuclear, oil, and coal units were essential to reliable operations. The event highlighted
the need for dispatchable generation, especially during the winter, the need for backup fuel and
sufficient ancillary commodities (e.g., ammonia or demineralized water) on site, and the risk of
relying too heavily on market purchases or PIM Day Ahead awards during extreme weather.

While the PJM system was able to maintain reliable operations throughout this event, operating
reserves were very limited. Utilities in Tennessee and North Carolina experienced rolling
blackouts. Both PJM and the Federal Energy Regulatory Commission (“FERC”) are conducting
investigations, and the Company will follow the results closely.

In addition to evaluating options to improve generation availability, through its Grid
Transformation Plan, the Company will continue to strategically invest significantly into
strengthening electric distribution infrastructure, improving communications and controls, and
proactively maintaining the rights-of-way that comprise and provide access to Company facilities.
These investments will create a more resilient grid, improve reliability, and offer faster recovery
after severe weather events. In January 2022, Winter Storm Frida impacted large areas of central
and northern Virginia. Frida created an opportunity for the Company to observe the benefits of
recent mainfeeder hardening efforts on affected infrastructure in central Virginia. The Company
observed fewer outages and less significant damage on impacted facilities that had been hardened
compared to those that had not yet been hardened.

14 Small Modular Reactors

As a carbon-free complement to renewable energy generation, nuclear generation provides a
reliable and clean source of energy. Nuclear power thus remains a fundamental component of the
clean energy transition to net zero emissions and a necessary resource to maintain reliability and
affordability. SMRs provide a promising future supply-side resource option.



SMRs are a classification of nuclear reactors designed to produce up to 300 MW of electricity per
reactor. Their modular nature allows for portions of the plant to be factory-fabricated and delivered
to the site, improving construction quality and reducing construction timelines. Design
improvements to SMRs have reduced the safety risks associated with traditional nuclear
technology, and when coupled with their small size and modular construction process, make it
possible to locate SMRs on a wide variety of sites, including brownfield sites (e.g., retired fossil-
fuel generation sites), existing nuclear power generation sites, other industrial areas, and areas
closer to the electric demand. Such sites could be helpful in utilizing existing transmission
infrastructure and providing a just transition for the local workforce.

Among the key benefits and improvements of SMRs over traditional nuclear technology is the
increased use of passive safety systems. Passive safety systems rely on natural forces, such as
gravity, pressure differences, or natural heat convection to accomplish safety functions without the
need for operator action or a power source. This results in a power plant that is simpler, has less
equipment, and does not require an emergency source of power. The fabrication of SMRs includes
the repeat production of modular assemblies, incorporating a variety of components to a consistent
design, reducing cost and time for production, and thus making the SMRs scalable.

Another key advantage of SMRs is their capability to produce electricity around the clock,
providing reliability and stability to the electric grid. The SMR designs being developed are also
expected to be dispatchable, meaning that they will be able to ramp up and down to meet demand
or complement the Company’s generation resources within timeframes comparable to natural gas-
fired combined-cycle facilities, thus providing another resource to ensure that the system remains
reliable and resilient for the Company’s customers into the future.

Although this technology has not yet been deployed at scale, SMR design activities and regulatory
licensing are accelerating both domestically and abroad. The Nuclear Regulatory Commission
(“NRC”) has engaged in varying degrees of pre-application activities with several SMR reactor
designers and license applicants. In 2022, the NRC voted to certify the first SMR design in the
United States, with final certification issued in early 2023. Other designs are expected to be
approved over the next several years. Additionally, there are numerous utilities domestically and
internationally that have announced intentions to deploy SMRs, which will contribute to the
acceleration of development activities.

The Company plans to continue evaluating the feasibility, operating parameters, and costs of
SMRs and will update modeling assumptions related to SMRs in future filings. Potential cost
reductions relative to the assumptions reflected in the 2023 Plan may be realized as the design of
SMRs matures and as anticipated construction schedules are established. Based on updated
capital, operating and maintenance costs, continued progress of licensing timelines, and new policy
initiatives or legislative changes, it is conceivable that the deployment of SMRs could be further
accelerated by the Company, with the first SMR being placed in service within a decade.

1.5 Federal Interconnection Queue Reform

In early 2021, PJM announced a pause in its generation queue study process due to the backlog of
queue projects waiting on final interconnection service agreements (“ISA”). In conjunction with
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this queue pause, PJM started a stakeholder process—the Interconnection Process Reform Task
Force—to develop a new interconnection queue analysis process that would accommodate the
integration of large numbers of renewable energy projects within the transmission system. This
new queue study process was approved by PJM’s stakeholders in May 2022; PJM filed for
regulatory approval with FERC in June 2022 and expects to start the new process in the third
quarter of 2023. This new process will eliminate PJM’s current serial study process under which
a reliability study is completed for each specific interconnection request, typically representing
one project, and then all costs related to any necessary network upgrades fall on the developer of
that one project even though other projects on the same feeder may contribute toward the need for
the network upgrade. Under the proposed new process, all projects located on the same feeder are
placed in one cluster for the reliability study and cost allocation analysis. Cost allocation for any
identified network upgrades will remain within the cluster under study. Once the transition to this
new process is complete, the new study process is projected to take less than 24 months from start
to finish, which includes the execution of final ISAs. Some projects currently in the queue are
eligible to be “fast tracked,” but the ISAs for other potential projects may be delayed.

Separate from PJM’s initiatives related to its interconnection queue, FERC issued a notice of
proposed rulemaking in June 2022 to address the significant backlogs in interconnection studies
across the country affecting more than 1,400 gigawatt (“GW”) of new generation as of 2021. The
FERC notice is proposing to implement a first-ready served queue cluster study process, improved
interconnection queue processing speed, updated modeling and performance requirements for
system reliability, and technological advancements to the interconnection process. FERC is also
proposing that the North American Electric Reliability Corporation (“NERC”) develop a
benchmarking planning case for extreme weather events and that transmission providers develop
corrective action plans when performance requirements are not met. FERC is proposing this
change to address several extreme weather events that initiated the load shedding process, resulting
in loss of power to customers.

Queue reform at the federal level will help to reduce the number of speculative projects submitted
to the interconnection queue and evaluate reliability and transmission network upgrade expenses
over a portfolio of projects. However, it is possible that delays in construction timelines may
impact the Company’s existing unit retirement assumptions and new generation additions in future
filings.

1.6 Commodity Price and Cost Assumptions

Over the past 24 months, the United States has experienced high volatility in fuel and energy
prices, more extreme weather events, supply chain constraints, and federal interconnection queue
reform. These current circumstances highlight the need for resource diversity and dispatchable
generation, as well as caution against retiring existing resources until the Company is certain it can
reliably meet demand with newer technologies.

Construction costs for new resources also reflect market changes over the same period affected by
record levels of inflation and global supply chain disruptions that are placing upward pressure on
material and commodity costs. The result is a material increase in overall build costs, particularly
for solar, onshore wind, and storage resources.
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For modeling purposes, all cost and planning assumptions were included in the modeling as of
March 15, 2023.

1.7  Virginia REC Market

The VCEA instituted a mandatory RPS Program in Virginia under which the Company must meet
annual requirements for the sale of renewable energy based on a percentage of non-nuclear electric
energy sold to retail customers in the Company’s service territory, starting at 14% for the 2021
compliance year and increasing to 100% in compliance year 2045 and beyond. In years 2021 to
2024, the Company may use renewable energy certificates (“RECs”) for RPS Program compliance
originating from renewable energy facilities located within the PJM region. Beginning in 2025,
75% of the RECs used by the Company for RPS Program compliance must come from resources
located in Virginia, with additional limitations on the type of facilities that qualify for compliance.
Additionally, of the required percentage in each compliance year, 1% of the RECs must be from
certain DERSs located in Virginia with a nameplate capacity of 1 MW or less.

REC prices within existing PIM REC markets have risen since the enactment of the VCEA, in part
because of the increased demand for RECs to comply with the mandatory RPS Program. The
mandatory RPS Program will also result in the establishment of a new Virginia REC market
because of the requirement for the Company to retire a significant number of RECs from Virginia-
sited renewable energy facilities beginning in 2025. Although a market for Virginia in-state RECs
has not fully developed, the 2023 Plan includes a Virginia REC price forecast. Based on current
market dynamics, the price for RECs in the Virginia REC market will likely be equal to or higher
than the PJM REC market price.

From a long-term planning perspective, the Company has concerns that RECs eligible for RPS
Program compliance will not be widely available for the Company’s use unless new renewable
energy resources are built, especially in Virginia. The majority of Virginia RPS eligible sources
are registered for renewable portfolio standard compliance in multiple states. As a result, it is
difficult to ascertain how many of these RECs will be needed by other entities for compliance in
other jurisdictions. There is also a large and growing number of corporate buyers in the market
who procure and retire RECs to meet their corporate sustainability goals; these RECs will not be
part of available supply for the Company to meet the Virginia RPS Program requirements. The
ability of other entities to bank eligible RECs in other jurisdictions further complicates an analysis
of available REC supply in the market.

According to the Company’s current estimates, the Company’s need for RECs from eligible
resources will grow from approximately 9 million in 2025 to approximately 47 million in 2035.
In the absence of the two incumbent electric utilities in Virginia developing these resources—
either through construction or acquisition by the utility or through incentivizing the construction
by third-party developers through PPAs—it is unlikely that the necessary renewable energy
development in Virginia would materialize to meet the RPS Program requirements. The
development targets set forth in the VCEA seem to recognize as much by requiring the Company
and Appalachian Power Company to petition the SCC for the necessary approvals to construct,
purchase, or acquire a significant amount of solar and wind resources. Because the Virginia REC
market is in its infancy, it is difficult to predict what the future REC supply will be. However, if
the market does not develop and the REC market is undersupplied, the market price of RECs is
likely to become the equivalent of the VCEA-imposed deficiency payment for supply and demand
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to be in equilibrium. The Company will continue to closely monitor the feasibility of future RPS
compliance.

This year the Company adjusted the REC forecast to account for a growing volume of accelerated
renewable energy buyer (“ARB”) customers who meet their REC needs with contracts within PJM.
Section 9.3, Accelerated Renewable Energy Buyers provides more details about these customers.
Even with this adjustment, due to the significant load growth in the 2023 PJM Forecast, the
Company is significantly short of the required RECs for RPS compliance in alternative plans A,
B, and C as early as 2036. By the end of the Study Period, customers will be paying as much as
$2 billion a year in deficiency payments, at a rate of more than $59 per megawatt hour (“MWh”).

See Section 4.7.4, REC-Related Assumptions, for details on the assumptions the Company made
for modeling purposes for this 2023 Plan based on these concerns.

1.8  Distribution Grid Transformation

Electricity has become a basic need, vital to the country’s economy, public safety, and way of life.
Critical services and infrastructure increasingly rely on electricity, including homeland security,
medical facilities, public safety agencies, state and local governments, telecommunications,
transportation, and water treatment and pump facilities. The transportation industry is actively
continuing its shift toward electrification of personal vehicles, fleets, and mass transit. Another
vital resource powered by electricity is the internet, which drives commerce and everyday life. As
society has grown more dependent on electricity, customers expect highly reliable service. The
critical need for reliable electric service became even more acute in 2020, when life for many
Americans—including commerce, education, and health—shifted to the home, and the internet,
because of the pandemic. While service interruptions have always been an inconvenience, the
safe, reliable, and consistent grid connectivity has never been more important than it is today.

In addition to the importance of reliable electric service, fundamental changes in the energy
industry driven by the rise in DERs have prompted the need for utilities across the country to
modernize their distribution grids. In response to this need, the Company prepared a
comprehensive plan to transform its distribution grid in Virginia (the “Grid Transformation Plan™)
to meet the changing landscape of the energy industry while continuing to provide the reliable
service that its customers expect and deserve. The Grid Transformation Plan was first presented
to the SCC in 2018, and from the initial investments in grid transformation projects the Company
has seen notable successes that have had a direct and positive effect on its customers.

The passage of time has validated the need for the Grid Transformation Plan. The Company has
seen the shift toward DERs, with an 86% increase in executed interconnection agreements for solar
interconnections through the Company’s Virginia queue between year-end 2021 and year-end
2022, a 59% increase in net energy metering customers, and an approximately 50% increase in
customers with EVs in the Company’s Virginia service territory. In addition, major weather events
and physical attacks on utility infrastructure continue to show that more work is needed to achieve
the objectives of grid transformation.
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See Section 8.3, Grid Transformation Plan, for a description of the successes of the Grid
Transformation Plan to date and an overview of the next phase on investments currently pending
before the SCC.

1.9  New and Developing Technologies

Dominion Energy’s Innovation and Sustainable Technologies business unit continues to help
guide the Company toward the clean future envisioned by Virginia and North Carolina. Some of
the more promising new technologies being investigated are as follows:

e Power Generation Technology with Carbon Capture and Sequestration. Natural gas
combined-cycle plants fitted with carbon capture and sequestration (“CCS”) are being
consistently modeled as a necessary component of a low-carbon electric generation
portfolio. Models of low-carbon scenarios by the Intergovernmental Panel on Climate
Change, the International Energy Agency, Bloomberg New Energy Finance, and others all
show significant contributions from CCS in the electric generation sector. CCS would
allow a significant amount of existing dispatchable generation to stay online, while
significantly reducing the carbon emitted by these plants. Research is ongoing into the
storage and commercial uses for captured carbon. This technology is not currently allowed
under the VCEA, which requires the Company’s carbon-emitting generators in Virginia to
retire by 2045, barring a petition for relief due to reliability or security concerns.

e Hydrogen. Hydrogen is both a fuel and a carrier that can be used to store and transport
energy. Opportunities exist in the production, transportation, and usage of hydrogen to
support a clean energy future when produced from low- or no-carbon sources. Examples
include the use of hydrogen to “co-fire” natural gas generation providing peaking support.
Hydrogen produced using excess renewable energy that may result as increasing amounts
of renewable generation resources are added to the grid and provides medium and long-
term energy storage opportunities for later use in natural gas power plants.

e Electric Vehicles as a Resource. Electric vehicles are becoming more prolific in most
forms of transportation. With EVs, new technologies and software are being developed to
maximize the benefits of electrification, such as load shifting and other applications that
complement renewable generation. For example, vehicle-to-grid (“V2G”) technologies are
being developed through which electricity stored in EV batteries can be fed back onto the
grid to lower peak demand or to provide grid support. See Section 8.6, Electric School
Bus Program, for a discussion of the Company’s Electric School Bus Program through
which it seeks to explore V2G technology. A precursor to taking advantage of this resource
is a modernized grid that has full situational awareness.

e Renewable Natural Gas. Renewable natural gas (“RNG”) is derived from biomethane or
other renewable resources and is pipeline-quality gas that is fully interchangeable with
conventional natural gas. RNG can thus be safely employed in any end use typically fueled
by natural gas, including electricity production, heating and cooling, industrial
applications, and transportation. Adding RNG as a source of natural gas generation reduces
overall emissions and, in some cases, serves as a carbon offset. These sources may be
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expanded based on new technologies to capture RNG from untapped sources and in remote
areas.

Continuous Improvement in Solar Output. Solar technology improvements such as
advanced trackers, bifacial modules, and other technologies continue to improve capacity,
output, intermittency profiles, and operational efficiency of solar generation. As these
technologies mature, these improvements—especially higher capacity factor
improvements—could provide more carbon-free generation with potentially less land use.

Medium and Long Duration Energy Storage. The need for energy storage will grow
with the proliferation of intermittent generation. Storage technologies that are on the
horizon include new and improved batteries, hydrogen, thermal storage, and mechanical
storage. Of particular interest are recent strides in the non-lithium alternatives and long
duration batteries, where several technologies have announced pilot projects with utilities
across the nation. Progress in the piloting phase will support greater levels of
commercialization. Medium and long duration storage can provide significant benefits to
the grid during extended periods of high load or when other fuels may be in short supply.
See Section 5.5.1, Supply-Side Resource Options, for additional discussion of energy
storage technologies.

Carbon Offsets. There is a substantial and growing market in carbon offsets in the United
States. Carbon offsets can be generated by any activity that compensates for the emission
of COz or other greenhouse gases (“GHGs”). These offsets are measured in carbon dioxide
equivalents (“CO2¢”) by providing for an emission reduction elsewhere. Because GHGs
are widespread in Earth’s atmosphere, there is a climate benefit from emission reductions
regardless of where the reductions occur. If carbon reductions are equivalent to the total
carbon footprint of an activity, then the activity is said to be “carbon neutral.” Carbon
offsets can be bought, sold, or traded as part of a carbon market. Carbon offsets, verified
by third parties, are used in voluntary and compliance markets across the country. The
Company is focused on decarbonizing as much as possible first without the use of offsets.

Direct Air Capture Technology. This aspirational technology is an industrial process for
large-scale capture of atmospheric COz. Direct air capture (“DAC”) technology pulls in
atmospheric air then, through a series of chemical reactions, extracts the CO2 from it while
returning the rest of the air to the environment. This is what plants and trees do every day
as they photosynthesize, except DAC technology does it much faster, with a smaller land
footprint, and delivers the CO2 in a pure, compressed form that can then be stored
underground or reused. The potential of the DAC technology is tied to systems where
excess or curtailed renewable energy is available at a very low cost to power the industrial
process that removes CO2 from the air. Utilizing the captured CO2 to develop other
products provides additional support to this process. Captured CO2 can be produced in a
solid form for safe storage creating a “negative emissions” industrial scale process or can
be paired with end-use applications such as CO: enhanced oil field recovery or
development of synthetic fuels to provide carbon neutral transportation fuels.
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1.10

Methane Pyrolysis. Methane pyrolysis converts natural gas into hydrogen and carbon
solid (such as high-quality graphite) using iron ore and other types of catalyst. The aim of
the methane pyrolysis is to achieve savings by using existing natural gas infrastructure, as
well as providing “clean” hydrogen with significantly lower CO2 emissions. This “clean”
hydrogen can then be used in a range of developing clean energy applications, including
power generation. The graphite can be used in the production of lithium-ion batteries.

Fusion. Fusion offers a potential long-term energy source based on a controlled
thermonuclear fusion reaction by combining two nuclei to form a new nucleus, while
releasing energy. Fusion reactors have been researched for decades, and history was made
at the U.S. National Ignition Facility in 2022 when an inertial confinement laser-driven
fusion machine produced a positive fusion energy gain factor—that is, more power output
than input. There is an abundant fuel source for fusion energy, which produces no GHGs
and does not generate used nuclear fuel. There are currently multiple companies working
towards commercialization of various types of fusion energy technologies.

Advanced Analytics. The economy is experiencing both a rapid increase in computing
power and an explosive growth in data. Both trends will allow energy companies to
manage the electric grid and aggregate resources in ways that they have not been able to
do in the past, providing additional opportunities to reduce CO2 emissions. A precursor to
the use of this data is a modernized grid that gathers and aggregates data through advanced
metering infrastructure (“AMI”) and intelligent grid devices and incorporates a
sophisticated distributed energy resource management system, for planning and operation
of the electric grid from a systems perspective.

Other Legislative Developments

During its 2023 Regular Session, the Virginia General Assembly passed several pieces of
legislation which bear mentioning from an integrated resource planning standpoint. For modeling
purposes, the Company assumed all proposed legislation would be approved.

House Bill 1643 and Senate Bill 1121. These bills establish that it is the policy of the
Commonwealth to “encourage the capture and beneficial use of coal mine methane, defined
as methane gas captured and produced from an underground gob area associated with a
mined-out coal seam that would otherwise escape into the atmosphere.” The Company is
mindful of the report due by November 15, 2023, from the Virginia Department of Energy
on avenues to accomplish this policy objective and reiterates its commitment to evaluate
emerging supply-side energy resource alternatives. On March 24,2023, Virginia Governor
Youngkin signed both bills into law, with an effective date of July 1, 2023.

House Bill 1770 and Senate Bill 1265. Among other things, these bills amend and reenact
statutes governing the manner in which the SCC conducts reviews of the Company’s rates
for generation and distribution services. These provisions have no impact on the modeling
which informs the Alternative Plans presented herein. However, relevant ratemaking
provisions—including a requirement to combine a subset of rate adjustment clauses with
the Company’s costs, revenues, and investments for generation and distribution services
and the potential securitization of certain deferred fuel costs—are reflected in the Virginia
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Consolidated Bill Analysis. The bills also direct the SCC to utilize information from the
Company’s integrated resource plans or RPS Development Plans in discussing, within an
existing annual report, “the reliability impacts of generation unit additions and retirement
determinations,” as well as the potential impact of such unit additions and retirements
determinations on “the purchase of power from generation assets outside the Virginia
jurisdiction to serve the [Company’s] native load.” On April 12,2023, the Virginia General
Assembly adopted a series of largely technical amendments to both bills proposed by
Virginia Governor Youngkin; the bills thus became law as amended, with an effective date
of July 1, 2023.

House Bill 2026 and Senate Bill 1231. These bills eliminate a statutory requirement for
the Company—barring a petition for relief on the basis that such requirement would
threaten the reliability or security of electric service—to retire all biomass-fired electric
generating units that do not co-fire with coal by December 31, 2028. Therefore, the timing
of potential retirements for the Company’s biomass generators would be determined as a
part of the retirement analysis. The bills also provide that the environmental attributes
associated with biomass units may be used to comply with RPS program requirements,
subject to certain conditions. As a result of this bill, in all Alternative Plans, the biomass
stations Altavista, Southampton, and Hopewell are assumed to remain online for the
duration of the plans and all RECs generated during the Study Period are used for RPS
compliance. Virginia Governor Youngkin has a 30-day window ending May 12, 2023, to
either sign or veto the bills. If the Governor does not act on the bills within this timeframe,
they will become law without his signature with an effective date of July 1, 2023.

House Bill 2275 and Senate Bill 1166. These bills shift the filing deadline for future
integrated resource plans to October 15 of the year preceding the SCC’s biennial reviews
of the Company’s rates for generation and distribution services (i.e., in 2024, 2026, and so
on). The bills further require the Company to submit annual updates to its integrated
resource plans by October 15 of the years in which it is subject to such biennial reviews
(i.e., in 2025, 2027, and so on). It is important to note that North Carolina still requires
that full Plans and update filings be submitted to the NCUC by September 1 each year. In
addition, the legislation directs the Company to “conduct outreach to engage the public in
a stakeholder review process and provide opportunities for the public to contribute
information, input, and ideas” when preparing future integrated resource plan filings. The
Company will report on public outreach efforts to the SCC at the time of future filings, as
directed by the legislation. On April 12, 2023, the Virginia General Assembly adopted
amendments to both bills proposed by Virginia Governor Youngkin; the bills thus became
law as amended, with an effective date of July 1, 2023.

House Bill 2305. This bill requires the Company to demonstrate, as part of a petition for
a certificate of public convenience and necessity (“CPCN”), that certain proposed solar
facilities were subject to competitive procurement or solicitation. On March 27, 2023,
Virginia Governor Youngkin signed the bill into law, with an effective date of July 1, 2023.

House Bill 2444 and Senate Bill 1441. These bills amend and reenact statutory language
establishing that “the construction or purchase by a public utility of one or more offshore
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wind generation facilities located off the Commonwealth’s Atlantic shoreline or in federal
waters and interconnected directly into the Commonwealth, with an aggregate capacity of
up to 5,200 megawatts” is in the public interest. Specifically, the legislation accelerates
the time horizon of this public interest declaration from December 31, 2034 to December
31, 2032. In Alternative Plans B and D, the Company build plan reflects the second
offshore wind project fully operational by January 1, 2033. Virginia Governor Youngkin
has a 30-day window ending May 12, 2023, to either sign or veto the bills. If the Governor
does not act on the bills within this timeframe, they will become law without his signature
with an effective date of July 1, 2023.

HB 2482 and SB 1541. These bills direct the SCC to issue its final order for CPCN
regarding projects identified by PJM as part of Baseline Project b3718 no later than 270
days after the filing date. For such projects filed prior to January 1, 2023, the bills direct
the SCC to issue its final order within 90 days of the bills’ effective date. Such approvals
would not substantially change the outlook for the Company’s need to import capacity and
energy—all Alternative Plans presented herein contemplate a significant expansion of
import capability. The Company therefore welcomes any developments which expedite
deployment of new electric transmission infrastructure. On March 24, 2023, Virginia
Governor Youngkin signed both bills into law, with an effective date of July 1, 2023.

Senate Bill 1477. This bill authorizes the Company to establish an offshore wind affiliate
for the purpose of securing a noncontrolling equity financing partner for the commercial-
scale Coastal Virginia Offshore Wind (“CVOW?”) project, subject to SCC approval. The
Company would retain responsibility to construct and operate the project irrespective of
such approval—therefore, the legislation does not affect how the Company models the
project’s expected capacity or energy output. On March 24, 2023, Virginia Governor
Youngkin signed the bill into law, with an effective date of July 1, 2023.

Senate Bill 1323. This bill requires the SCC to establish annual energy efficiency savings
targets for the Company’s customers who are low-income, elderly, disabled, or military
veterans. In establishing such targets, the SCC must seek to optimize energy efficiency
and the health and safety benefits of utility energy efficiency programs. The bill requires
the Company to make best efforts to coordinate such energy efficiency programs with any
health and safety upgrades provided through energy efficiency programs authorized by
provisions of the Code of Virginia, when reasonably feasible to do so and at the Company’s
sole discretion. On March 27, 2023, Virginia Governor Youngkin signed the bill into law,
with an effective date of July 1, 2023.
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Chapter 2: Results of Integrated Planning Process

This chapter presents the results of the integrated planning process, including the Company’s
current positions, the Alternative Plans presented to meet the future needs of the Company’s
customers, the net present value (“NPV”) of each Alternative Plan, and sensitivities on the
Alternative Plans. This section also includes the results of the reliability analysis associated with
the Alternative Plans and the results of a Virginia bill analysis.

2.1 Capacity, Energy, and REC Positions
Figures 2.1.1, 2.1.2, and 2.1.3 represent the Company’s current capacity (summer), energy, and

REC positions under the Virginia RPS Program using unit retirement assumptions in Alternative
Plan B.

Figure 2.1.1 - Current Company Summer Capacity Position
with Plan B Retirement Assumptions (2024 to 2048)
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Figure 2.1.2 — Current Company Annual Energy Position
with Plan B Retirement Assumptions (2024 to 2048)
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Notes: “PPAs” = power purchase agreement; “DSM” = demand side management “EE” = energy efficiency.

Figure 2.1.3: Current Company REC Position under Virginia RPS Program
with Plan B Retirement Assumptions (2023 to 2048)
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Figures 2.1.4, 2.1.5, and 2.1.6 represent the Company’s current capacity (summer), energy, and

REC positions under the Virginia RPS Program using unit retirement assumptions in Alternative
Plan D.
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Figure 2.1.4 - Current Company Summer Capacity Position
with Plan D Retirement Assumptions (2024 to 2048)
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Notes: “PPAs” = power purchase agreements; “DSM” = demand side management; “EE” = energy efficiency; “SA” = South
Anna; “CH7&8” = Chesterfield Units 7&8 (gas); “CL1&2” = Clover Units 1 & 2 (coal); “Rose”= Rosemary (oil); “DT” =
Darbytown CTs (gas/oil); “ER” = Elizabeth River CTs (gas/oil); “GN” = Gravel Neck CTs (oil); “PP6” = Possum Point 6 (gas);
“BG” = Bear Garden (gas); “LS” = Ladysmith CTs (gas/oil); “Mt Storm” = Mount Storm in West Virginia (coal); “VCHEC” =
Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas); “3x1”= Greensville, Brunswick and Warren
(gas).
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Figure 2.1.5 - Current Company Annual Energy Position
with Plan D Retirement Assumptions (2024 to 2048)
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Notes: “PPAs” = power purchase agreements; “DSM” = demand side management; “EE” = energy efficiency; “SA” = South
Anna; “CH7&8” = Chesterfield Units 7&8 (gas); “CL1&2” = Clover Units 1 & 2 (coal); “Rose”= Rosemary (oil); “DT” =
Darbytown CTs (gas/oil); “ER” = Elizabeth River CTs (gas/oil); “GN” = Gravel Neck CTs (oil); “PP6” = Possum Point 6 (gas);
“BG” = Bear Garden (gas); “LS” = Ladysmith CTs (gas/oil); “Mt Storm” = Mount Storm in West Virginia (coal); “VCHEC” =
Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas); “3x1”= Greensville, Brunswick and Warren
(gas).

Figure 2.1.6: Current Company REC Position under Virginia RPS Program
with Plan D Retirement Assumptions (2023 to 2048)
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The charts above show that both Alternative Plans B and D show a significant need for capacity,
energy, and RECs throughout the Study Period. Plan B has a REC deficiency starting in 2039,
while Plan D shows significant additional capacity and energy need due to unit retirements.

2.2 Alternative Plans

The 2023 Plan presents alternative paths forward for the Company to meet the future capacity and
energy needs of its customers, as well as applicable requirements for procuring and retiring RECs
under the Virginia RPS Program. Notably, planning work remains ongoing and necessary to test
the grid under different conditions to ensure system reliability and security in the long term.

The Company’s options for meeting customers’ future capacity and energy needs are: (i) supply-
side resources, (i1) demand-side resources, and (iii) market purchases. A balanced approach—
which includes the consideration of options for maintaining and enhancing rate stability, increasing
energy independence, promoting economic development, incorporating input from stakeholders,
and minimizing adverse environmental impact—will help the Company meet growing demand
while protecting customers from a variety of potential challenges.

The Company presents five Alternative Plans designed to meet customers’ needs in the future
under different scenarios, which were designed using constraint-based least-cost planning
techniques and proven technologies:

e Plan A: This Alternative Plan presents a least-cost plan that meets only applicable carbon
regulations and the mandatory Virginia RPS Program. The Company presents this
Alternative Plan in compliance with prior SCC and NCUC orders and for cost comparison
purposes only. For Plan A, the Company did not force the model to select any specific
resource and did not exclude any reasonable resource. Consistent with this directive from
prior orders, the Company did not exclude carbon-emitting resources as an option to
reliably meet customers’ energy and capacity needs and allowed the model to select the
retirement dates for existing units on a least-cost optimization basis without regard for other
factors that the Company considers when evaluating unit retirements. It is important to
emphasize that Alternative Plan A does not meet the development targets for solar, wind,
and energy storage resources in Virginia established through the VCEA. The Company
does not consider Plan A as a true alternative path forward based on these concerns, as well
as the over-reliance on third-party solar PPAs to meet customer needs, which comes with
risks related to accountability and project execution. It is worth noting that even in Plan
A, where all of the Company’s existing resources stay online, a significant amount of new
development is required to meet growing customer capacity and energy needs.

e Plan B: This Alternative Plan includes the significant development of solar, wind, and
energy storage resources envisioned by the VCEA. Plan B preserves existing generation
resources and adds an additional 2.9 GW of combustion turbine (“CT”) generation to
address future system reliability, stability, and energy independence issues. This allows
the Company to maintain reliability while continuing to develop extensive renewable
generation. Over the Study Period, this Alternative Plan includes the development of
nearly 19 GW of additional solar capacity, approximately 2.6 GW of additional offshore
wind capacity, 0.6 GW of new onshore wind, approximately 5.1 GW of additional energy
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storage capacity, and approximately 1.6 GW of SMRs. Even with the preservation of
existing generation, additional CT generation, and the significant development of
renewable generation, Plan B requires an increase in capacity import limits beginning in
2039 and the purchase of over 4 GW of capacity in 2041 and beyond.

Plan C: This Alternative Plan is like Plan B in preserving existing generation and adds CT
generation to address future system reliability, stability, and energy independence issues,
with identical assumptions regarding the retirement of existing Company-owned carbon-
emitting generation. Plan C differs from Plan B in that all new generation resources were
selected on a least-cost optimization basis without regard for the development targets for
solar, wind, and energy storage resources in Virginia established through the VCEA.

Plan D: This Alternative Plan uses similar assumptions as Plan B but retires all Company-
owned carbon-emitting generation by the end of 2045, resulting in zero CO2 emissions
from the Company’s fleet in 2046. In order to retire these units, the Company will need to
build and buy significant incremental capacity to reliably meet customer load. Plan D
shows the Company building approximately 3.4 GW of incremental solar, 4.6 GW of
incremental energy storage, and 3.2 GW of incremental SMRs to meet this need when
compared to Plan B. Even with the additional SMRs and the preservation of 970 MW of
new CT generation, assumed hydrogen capable by 2045, along with a significant
incremental increase in energy storage, Plan D results in the Company purchasing over
10.8 GW of capacity and 13 GW of energy in 2045 and beyond, raising concerns about
system reliability and energy independence, including reliance on out-of-state capacity to
meet customer needs. In addition, there is no guarantee that other states will maintain
dispatchable generation that will be available for purchase when the Company needs
incremental power. This will depend greatly on the energy policy and load growth in
neighboring states. Over time as more renewable energy and energy storage resources are
added to the system and as other technology advances, the Company will continue gaining
knowledge about the impact of such system changes to assess the ability of a Plan D
approach to maintain system reliability.

Plan E: This Alternative Plan is like Plan D in retiring all Company-owned carbon-emitting
generation by the end of 2045. Plan E differs from Plan D in that all new generation
resources were selected on a least-cost optimized basis without regard for the development
targets for solar, wind, and energy storage resources in Virginia established through the
VCEA. Like Plan D, under Plan E the Company would need to build and buy significant
incremental capacity to reliably meet customer load. Over time as more renewable energy
and energy storage resources are added to the system and as other technology advances,
the Company will continue gaining knowledge about the impact of such system changes to
assess the ability of a Plan E approach to maintain system reliability.

All Alternative Plans utilize the load forecast prepared by PJM; assume a capacity factor for solar
resources based on the lower of the design capacity factor or the three-year average of the
Company’s existing solar facilities in Virginia; and assume Virginia exits RGGI before January 1,
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Figures 2.2.1 through 2.2.5 show the build plans for each Alternative Plan. The resource additions
shown in these figures are incremental to existing generation and approved generation under
construction, including solar and storage projects from CE-1, CE-2, and CE-3; nuclear license
extensions; and nearly 2,600 MW of offshore wind.

Figure 2.2.1: Alternative Plan A (Nameplate MW)

Year | Solar PPA | Solar COS | Solar DER Wind Storage Natm:al Gas- Nuclear Capacity Retire ments
Fired Purchases
2024 - - - - - - - 1,300 -
2025 - - - - - - - 1,400 -
2026 - - - - - - - 1,800 -
2027 900 - - - - - - 900 -
2028 900 - - 260 - - - 1,300 -
2029 900 - - - - - - 1,700 -
2030 900 - - - - - - 2,200 -
2031 900 - - 60 120 - - 2,700 -
2032 900 - - - - 1,740 - 1,800 -
2033 900 - - - - - - 2,600 -
2034 900 - - 60 210 485 - 2,700 -
2035 900 - - - - 2225 - 1,500 -
2036 900 - - - 210 485 - 1,800 -
2037 900 - - 2,660 300 485 - 1,400 -
2038 900 - - - 210 485 - 2,000 -
15-Year| ) 600 - - 3,040 1,050 5,905 - 27,100 -
Subtotal > > > > ’
2039 900 - - - 270 485 - 2,400 -
2040 900 - - 60 240 485 - 2,600 -
2041 900 - - - 300 1,455 - 1,600 -
2042 900 - - - 300 485 - 1,400 -
2043 900 - - 60 300 485 - 900 -
2044 900 - - - 300 - - 900 -
2045 900 - - - 300 - - 1,000 -
2046 900 - - 60 300 - - 1,100 -
2047 900 - - - 300 - - 1,200 -
2048 900 - - - 300 - - 1,300 -
25-Year| 44 ¢00 - - 3,220 3,960 9,300 - 41,500 -
Total

Notes: “COS” = cost of service; “PPA” = power purchase agreement; “DER” = distributed energy resources, whether Company-
owned or PPA; “Wind” includes both on and offshore wind units.
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Figure 2.2.2: Alternative Plan B (Nameplate MW)

Year | Solar PPA | Solar COS | Solar DER Wind Storage Natul:al Gas- Nuclear Capacity Retirements
Fired Purchases
2024 - - - - - - - 1,100 -
2025 - - - - - - - 1,100 -
2026 - - - - - - - 1,600 -
2027 210 390 15 - - - - 700 -
2028 231 429 30 260 90 970 - 200 -
2029 231 429 45 - 120 - - 600 -
2030 252 468 45 - 150 - - 900 -
2031 315 585 111 60 180 - - 1,300 -
2032 315 585 111 - 180 - - 1,800 -
2033 315 585 111 2,600 240 - - 1,600 -
2034 315 585 111 60 240 - 268 1,900 -
2035 315 585 114 - 270 485 - 2,100 -
2036 315 585 114 - 300 485 268 2,100 -
2037 315 585 114 60 300 485 - 2,300 -
2038 315 585 114 - 300 485 268 2,600 -
e 3,444 6,396 1,035 3,040 2,370 2,910 804 21,900 -
Subtotal
2039 315 585 - - 180 - - 3,500 -
2040 315 585 - 60 300 - 268 3,900 -
2041 315 585 - - 300 - - 4,400 -
2042 315 585 - - 240 - 2638 4,400 -
2043 315 585 - 60 300 - - 4,400 -
2044 315 585 - - 300 - 2638 4,200 -
2045 315 585 - - 300 - - 4,300 -
2046 315 585 - 60 300 - - 4,400 -
2047 315 585 - - 300 - - 4,400 -
2048 315 585 - - 300 - - 4,600 -
25_1,‘{;:’:;: 6,594 12,246 1,035 3,220 5,190 2,910 1,608 64,400 -

Notes: “COS” = cost of service; “PPA” = power purchase agreement; “DER” = distributed energy resources, whether Company-
owned or PPA; “Wind” includes both on and offshore wind units.
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Figure 2.2.3: Alternative Plan C (Nameplate MW)

Year | Solar PPA | Solar COS | Solar DER Wind Storage Natul:al Gas- Nuclear Capacity Retirements
Fired Purchases
2024 R R R R R R R 1,100 R
2025 - - - . . . R 1,100 R
2026 - - - . . - - 1,600 -
2027 315 585 - . . - - 600 -
2028 315 585 - 140 . - - 1,000 -
2029 315 585 - . . - - 1,500 .
2030 315 585 R 120 30 R R 1,900 R
2031 315 585 - 60 300 B B 2300 B
2032 315 585 R R 300 R R 2,700 R
2033 315 585 - R 300 1,455 B 1,800 B
2034 315 585 - 60 90 B 268 2300 B
2035 315 585 R 2,600 300 R R 2200 B
2036 315 585 R R 300 485 268 2,700 B
2037 315 585 B 60 300 485 R 2,700 R
2038 315 585 R R 300 485 268 2,700 R
e 3,780 7,020 - 3,040 2,220 2,910 804 28,200 -
Subtotal
2039 315 585 R R 300 R R 3,500 R
2040 315 585 - 60 300 . 268 4,000 .
2041 315 585 - . 300 . . 4,500 R
2042 315 585 - . 300 - 268 4,400 -
2043 315 585 - 60 300 - - 4,400 -
2044 315 585 - - 300 - 268 4200 -
2045 315 585 . . 300 . . 4300 .
2046 315 585 R 60 300 R R 4400 R
2047 315 585 R R 300 B B 4400 R
2048 315 585 - - 300 B B 4500 B
25'::; 6,930 12,870 - 3,220 5,220 2,910 1,608 70,800 -

Notes: “COS” = cost of service; “PPA” = power purchase agreement; “DER” = distributed energy resources, whether Company-
owned or PPA; “Wind” includes both on and offshore wind units.
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Figure 2.2.4: Alternative Plan D (Nameplate MW)

Year | Solar PPA | Solar COS | Solar DER |  Wind Storage |Pural Gas-| - lear | COPACIY Retirements
Fired Purchases
2024 } } } } } } } 1,100 }
2025 ; ; ; ; ; ; ; 1,100 ;
2026 ; ; ; ; ; ; ; 1,600 ;
2027 210 390 15 } } ; ; 700 -
2028 231 429 30 260 90 970 ; 200 ;
2029 231 429 45 } 120 } } 600 ;
2030 252 468 45 ; 150 ; ; 900 ;
2031 315 585 111 60 180 ; ; 1,300 ;
2032 315 585 111 ; 180 ; ; 1,800 ;
2033 315 585 111 2,600 240 ; ; 1,600 ;
2034 315 585 111 60 240 ; ; 2200 ;
2035 315 585 114 ; 270 ; 536 2,300 ;
2036 315 585 114 ; 300 ; 536 2,600 ;
2037 315 585 114 60 300 ; ; 3300 ;
2038 315 585 114 ; 300 ; 536 3,800 ;
e 3,444 6,396 1,035 3,040 2,370 970 1,608 25,100 -
Subtotal
2039 420 780 ; } 810 } 536 4200 | CH 7&8, SA
2040 40 780 120 60 900 ; 536 4400 | CL 1&2, Rosemary
2041 40 780 120 ; 900 ; 536 4800 | DT, ER, GN
2042 420 780 120 ; 900 ; 536 5200 | PP6, BG
2043 420 780 120 60 900 ; 536 5000 | LS
2044 420 780 120 ; 900 ; 536 5600 | Mt Storm
2045 420 780 120 } 900 } } 10,800 | 3x1, VCHEC, Rem
2046 420 780 120 60 360 ; ; 10,800 ;
2047 420 780 120 ; 360 ; ; 10,800 ;
2043 420 780 120 ; 480 ; ; 10,800 ;
25';:; 7,644 14,196 2,115 3,220 9,780 970 4,824 97,500 11,399

Notes: “COS” = cost of service; “PPA” = power purchase agreement; “DER” = distributed energy resources, whether Company-
owned or PPA; “Wind” includes both on and offshore wind units; “CH 7&8” = Chesterfield Units 7&8 (gas); “SA” = South
Anna; “CL1&2” = Clover Units 1 & 2 (coal); Rosemary (oil); “DT” = Darbytown CTs (gas/oil); “ER” = Elizabeth River CTs
(gas/oil); “GN” = Gravel Neck CTs (oil); “PP6” = Possum Point 6 (gas); “BG” = Bear Garden (gas); “LS” = Ladysmith CTs
(gas/oil); “Mt Storm” = Mount Storm in West Virginia (coal); “3x1”= Greensville, Brunswick and Warren (gas); “VCHEC” =
Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas).
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Figure 2.2.5: Alternative Plan E (Nameplate MW)

Year | Solar PPA | Solar COS | Solar DER |  Wind Storage |Pural Gas-| - lear | COPACIY Retirements
Fired Purchases
2024 } } } } } } } 1,100 }
2025 ; ; ; ; ; ; ; 1,100 ;
2026 ; ; ; ; ; ; ; 1,600 ;
2027 315 585 ; } } ; ; 600 ;
2028 315 585 ; 140 } ; ; 1,000 ;
2029 315 585 ; } 210 } } 1,300 ;
2030 315 585 ; 120 300 ; ; 1.400 ;
2031 315 585 ; 60 300 ; ; 1.800 ;
2032 315 585 54 ; 300 ; ; 2200 ;
2033 315 585 120 ; 300 ; ; 2,700 ;
2034 315 585 ; 60 300 970 ; 2300 ;
2035 315 585 ; 2,600 300 ; ; 2200 ;
2036 315 585 ; ; 300 ; 268 2,700 ;
2037 315 585 ; 60 300 ; 268 3300 ;
2038 315 585 120 ; 300 ; 536 3,800 ;
e 3,780 7,020 294 3,040 2,910 970 1,072 29,100 -
Subtotal
2039 420 780 120 } 900 } 536 4,100 | CH 7&8, SA
2040 40 780 120 60 900 ; 536 4300 | CL 1&2, Rosemary
2041 40 780 120 ; 900 ; 536 4800 | DT, ER, GN
2042 420 780 120 ; 900 ; 536 5200 | PP6, BG
2043 420 780 120 60 900 ; 536 4900 | LS
2044 420 780 120 ; 900 ; 536 5600 | Mt Storm
2045 420 780 120 } 900 } } 10,800 | 3x1, VCHEC, Rem
2046 420 780 120 60 360 ; ; 10,800 ;
2047 420 780 120 ; 750 ; ; 10,500 ;
2043 420 780 120 ; 30 ; ; 10,800 ;
25';:; 7,980 14,820 1,494 3,220 10,350 970 4288 | 100,900 11,399

Notes: “COS” = cost of service; “PPA” = power purchase agreement; “DER” = distributed energy resources, whether Company-
owned or PPA; “Wind” includes both on and offshore wind units; “CH 7&8” = Chesterfield Units 7&8 (gas); “SA” = South
Anna; “CL1&2” = Clover Units 1 & 2 (coal); Rosemary (oil); “DT” = Darbytown CTs (gas/oil); “ER” = Elizabeth River CTs
(gas/oil); “GN” = Gravel Neck CTs (oil); “PP6” = Possum Point 6 (gas); “BG” = Bear Garden (gas); “LS” = Ladysmith CTs
(gas/oil); “Mt Storm” = Mount Storm in West Virginia (coal); “3x1”= Greensville, Brunswick and Warren (gas); “VCHEC” =
Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas).

Charts showing the capacity (summer), energy, and REC positions assuming the build plans shown
in each Alternative Plans are provided in Appendix 2A. Winter capacity charts for each
Alternative Plan are provided in Appendix 5T. Solar resources provide little capacity for winter
peaks, while wind, nuclear and fossil resources produce more in the winter than in the summer. A
diverse resource mix will ensure that the Company is able to meet the needs of customers during
extreme weather events in both the summer and winter months.

The SCC directed the Company to consider market purchases during the winter from the PJM
wholesale market or from merchant generators located in the DOM Zone. The Company is
concerned that overreliance on the market for purchases could present issues if other states within
PJM build significant amounts of solar generation and those zones expect the market to provide
energy at the same time the Company is expecting that energy (e.g., extended cloudy winter
periods). If that were to become reality, either energy shortages or extreme price spikes would
occur. Concerning purchases from merchant generators located within the DOM Zone, those
generators would likely be needed to meet the non-DOM LSE load within DOM Zone, which is
also winter peaking. The merchant generators located within the DOM Zone are likely also
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committed to PJM or specific customers. That said, this is not public information, making it
difficult for the Company to incorporate those potential resources into its planning. See Appendix
2B for the capacity-related information directed by the SCC.

All Alternative Plans show that a growing capacity and energy need will require a diverse mix of
resources and an increased reliance on market purchases, even under normal weather conditions
and with very few unit retirements. These plans demonstrate that solar, wind, and storage will be
the majority of the Company’s generation development over the next fifteen years. Until new zero
carbon dispatchable generation options are developed or reach commercial viability, gas units are
among the most affordable and reliable options for new generation that can quickly adjust output
with changes in intermittent output. With normal weather modeling in Plans A, C, and E these
combustion turbine facilities were economically selected by the model by 2035 at the latest.
However, to address energy and capacity needs during more extreme weather scenarios, especially
in the winter, the Company included 970 MW of new CT generation as early as 2028 in Plans B
and D. These units will be capable of blending hydrogen in the future and critical to meeting grid
reliability needs much sooner than 2035.

Figure 2.2.6 shows projected CO2 emissions from the Company’s fleet for the duration of the
Study Period. Due the changes in retirements, as well as higher capacity factors for the Company’s
existing generators driven by the higher 2023 PJM Load Forecast, carbon emission projections are
increasing. Both the build plans and the carbon projections in all five Alternative Plans are similar
for the first ten years. While Plans D and E show no Scope 1 emissions by 2045, the level of
purchased power required to make the necessary retirements possible would have a Scope 3
emissions impact. ICF Resources, LLC (“ICF”) forecasts show gas remaining as the margin
generator throughout the Study Period. Through the energy transition, the Company will continue
to monitor PJM Margin Emissions rates and evaluate the regional emissions impacts of running
existing units versus relying on purchasing power from the market.
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Figure 2.2.6 — System CO; Output from Company Fleet for Alternative Plans
(based on current technology)
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Reliability Analyses of Alternative Plans

The Company completed a high-level assessment of the potential reliability of the Company’s
transmission system under the build plans shown in Alternative Plans A through E, with the goal
of identifying any potential reliability concerns. A significant factor in future transmission system
reliability is the retirement of synchronous generation facilities. Based on the complexity and the
time it takes to complete this type of analysis, the Company used preliminary versions of
Alternative Plans A through E in this 2023 Plan, the 2022 PJM Load Forecast, and the 2022 model
series for 2035 and 2045 for the reliability studies. Given the significant increase in load in the
2023 PJM Load Forecast compared to the 2022 PJM Load Forecast, the potential reliability
concerns identified are likely understated. The Company provides a summary of its assessment
here, with additional details provided in Chapter 7:

Plan A: The Company does not have significant transmission system reliability concerns
under the build plan shown in Plan A. While Plan A includes a significant amount of new
intermittent solar generation, Plan A also maintains the majority of the Company’s existing
fleet of synchronous generation facilities and constructs additional quick-start and
dispatchable combustion turbines, both of which would help the transmission system
maintain reliability and continue to run similarly to how it runs today.

Plan B: The Company does not have significant transmission system reliability concerns
under the build plan shown in Plan B. Plan B includes a significant amount of new
intermittent renewables compared to Plan A. However, Plan B also maintains a large
amount of the Company’s existing fleet of synchronous generation facilities and includes
the addition of new SMRs. The combination of existing generation and the new SMRs
help the transmission system maintain reliability and continue to run similarly to how it
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2.4

runs today. Notably, Plan B incorporates approximately $6 billion of transmission
infrastructure to account for the higher level of imports needed to meet demand by 2040.

Plan C: The Company does not have significant transmission system reliability concerns
under the build plan shown in Plan C, as it only varies from Plan B minimally.

Plan D: The Company has system reliability concerns under the build plan shown in Plan
D due to the retirement of all carbon-emitting units—the traditional synchronous
generators relied on for system reliability—by the end of 2045. The Company’s analysis
showed suboptimal primary frequency and inertia response following the retirement of a
large synchronous generation. The average fault current over the Company system
decreased when compared to Plans A, B, and C. Notably, Plan D incorporates
approximately $10.9 billion of transmission infrastructure to account for the higher level
of imports needed to meet demand.

Plan E: The Company has the same system reliability concerns under the build plan shown
in Plan E, which varies from Plan D minimally.

NPV Results

The Company evaluated the Alternative Plans to compare the NPV utility costs for each build plan
over the Study Period. Figure 2.4.1 presents these NPV results on the “Total System Costs™ line,
as well as the estimated NPV of proposed investments in the Company’s transmission and
distribution systems, broken down by specific line item.

Figure 2.4.1 — NPV Results

($B) Plan A Plan B Plan C Plan D Plan E
Total System Costs $88.5 $100.2 $99.7 $108.8 $105.8
Grid Transformation Plan
(Net of Benefits) $(1.6) $(1.6) $(1.6) $(1.6) $(1.6)
Strategic Underground $0.7 $0.7 $0.7 $0.7 $0.7
Program
Transmission $22.2 $28.4 $28.4 $33.1 $33.1
Total Plan NPV $109.7 $127.7 $127.2 $140.9 $138.0
Plan Delta vs. Plan A $ - $18.0 $17.5 $31.2 $28.3

Notes: As previously ordered by the SCC, this figure includes incremental cost estimates associated with transmission and

distribution investments. All costs are estimates and will vary based on the actual generation, transmission, and distribution
infrastructure developed to meet customer needs. (1) Total system costs include the results from Figures 2.2.1 through 2.2.5 plus
approved, proposed, future, and generic DSM, as applicable; costs related to environmental laws and regulations; renewable
energy integration costs; and REC banking as discussed in Section 4.7.4, REC-Related Assumptions. (2) All NPVs are
calculated with a 6.52% discount rate. (3) Numbers may not add due to rounding.

2.5

Virginia Consolidated Bill Analysis

The Company completed a consolidated bill analysis for each Alternative Plan presented in the
2023 Plan. This analysis encompasses three different customer classes and spans 2019 through

2035.
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The Company calculated projected bills for each customer class under each Alternative Plan based
on requirements set by the SCC (“Directed Methodology™). These requirements direct that the
Company use constant class allocation factors across time and no sales growth, either at the system
or class level, in its calculations. As discussed in prior proceedings, the Company believes that
this methodology results in overstated bill projections because it does not reflect anticipated
growth in sales over the period on which each build plan is based.

Given these concerns with the Directed Methodology, the Company has also calculated projected
bills under each Alternative Plan using a forecasted system and class sales growth and the
associated class allocation factors (“Company Methodology™).

The electric bill of the Company’s typical residential customer in Virginia (i.e., one that uses 1,000
kWh per month) was $122.66 as of December 31, 2019. As of May 1, 2020, this typical bill was
$116.18, with the decrease largely attributable to a significant reduction in the fuel factor. Figure
2.5.1 presents the summary results of typical residential customer bill projections under both the
Company Methodology and the Directed Methodology based on Alternative Plan B for 2030 and
2035.

Figure 2.5.1 shows that, when using the Company Methodology and a baseline of May 1, 2020,
the typical residential customer’s bill is expected to increase at a compound annual growth rate
(“CAGR”) of 2.6% through 2035. When using the Company Methodology and December 31,
2019, as the baseline, the projected increase in the typical residential customer’s bill is
approximately 2.2% on a compound annual basis.

As an additional point of comparison, in July 2008—the year following passage of the Virginia
Electric Utility Regulation Act—the electric bill of the Company’s typical residential customer in
Virginia was $107.20. Using 2008 as the baseline, the projected CAGR for the typical residential
customer bill through 2035 is approximately 1.8% using the Company Methodology.
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Figure 2.5.1: Residential Bill Projection (1,000 kWh per Month)

Plan B — Company Methodology Plan B — Directed Methodology
(includes load growth) (excludes load growth)
Projected | CAGR CAGR | Projected CAGR CAGR
Bill Dec. 2019 | May 2020 Bill Dec. 2019 | May 2020
Dec. 31, 2019 $122.66 $122.66
May 1, 2020 $116.18 $116.18
Year End 2030 $167.34 2.9% 3.5% | $193.12 4.2% 4.9%
Year End 2035 $174.15 2.2% 2.6% | $235.40 4.2% 4.6%
Total Bill Increase
(May 2020-2035) $57.97 $119.22

Note: Derived using the system resources selected in Alternative Plan B incorporating the Company Methodology for the purposes
of the future billing analysis, including forecasted sales growth and forecasted class allocation factors.

The typical Company residential customer in Virginia (i.e., one who uses 1,000 kilowatt-hours of
electricity per month) pays $140.25 as of January 1, 2023, which on a per-unit basis is
approximately 14.03 cents per kilowatt-hour (“¢/kWh”). This figure compares favorably to the
national average (15.47¢/kWh) and the regional averages for the South Atlantic (14.04¢/kWh),
Middle Atlantic (19.86¢/kWh), and New England (29.74¢/kWh) states as reported in the U.S.
Energy Information Administration’s (“EIA”) electric power monthly release with data for January
2023.

2.6 Sensitivity Analyses

The Company conducted several sensitivities for this 2023 Plan to show the potential paths
forward under different future conditions consistent with SCC and NCUC requirements. For all
sensitivities, the Company re-optimized the build plans applying different assumptions.

First, the Company conducted sensitivities related to RGGI based on the uncertainty discussed in
Section 5.2.3, Environmental Regulations. The base assumptions for Alternative Plans A through
E all use a commodity price forecast that assumes Virginia exits RGGI before January 1, 2024.
For its sensitivity analyses, the Company used a commodity price forecast that assumes Virginia
stays in RGGI and includes a RGGI-related cost adder on all Virginia carbon-emitting generators.
Figure 2.6.1 compares the Alternative Plans under their base case assumptions with the Alternative
Plan assuming Virginia stays in RGGI. As the table shows, it would be more expensive for
customers if Virginia remains in RGGI, while making a negligible difference in the Company’s
carbon emissions.
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Figure 2.6.1: 2023 Plan Sensitivities on Virginia in RGGI

Approximate CO2 Emissions from

Plan NPV Total ($B) Company in 2048 (Metric Tons)
Base Plan Va. in RGGI Base Plan Va. in RGGI
Plan A $109.7 $111.5 438 M 435M
Plan B $127.7 $129.3 359M 35.8M
Plan C $127.2 $129.1 36.L0M 359M
Plan D $140.9 $142.5 0 0
Plan E $138.0 $139.7 0 0

Second, the Company conducted sensitivities using different load forecasts. As discussed above,
Alternative Plan B utilizes the 2023 PJM Load Forecast. The Company increased and decreased
the 2023 PJM Load Forecast by 5% to show the build plans under high and low load forecast
scenarios. The Company also ran a sensitivity using the 2023 Company Load Forecast. Finally,
the Company ran a sensitivity reflecting only approved energy efficiency programs as required by
the SCC. Figure 2.6.2 shows the results of these sensitivities.

Figure 2.6.2: 2023 Plan Sensitivities on Load Forecast

Plan B(PJM | Plan B with Plan B with Plan B with P:‘“ B Wig‘
Load PJM High PJM Low Company l‘;p"’ve
Forecast) Load Forecast | Load Forecast | Load Forecast Effnérgy
iciency
NPV Total ($B) $127.7 $137.9 $110.2 $129.7 $127.8
Approximate CO.
Emissions from Company 35.9M 392M 345M 38.7M 38.6 M
in 2048 (Metric Tons)
Solar (MW) 10,875 15-yr | 10,875 15-yr | 10,875 15-yr | 10,875 15-yr | 10,875 15-yr
19,875 25-yr | 20,475 25-yr | 19,917 25-yr | 19,875 25-yr | 20,235 25-yr
. 3,040 15-yr | 3,040 15-yr | 3,040 15-yr | 3,040 15-yr | 3,040 15-yr
Wind (MW) 3,220 25-yr | 3,220 25-yr | 3,220 25-yr | 3,220 25-yr | 3,220 25-yr
2,370 15-yr | 2,370 15-yr | 2,370 15-yr | 2,370 15-yr | 2,370 15-yr
Storage (MW) 5190 25-yr | 4,170 25-yr | 4.050 25-yr | 5.040 25-yr | 5.370 25-yr
804 15-yr 804 15-yr 268 15-yr 536 15-yr 485 15-yr
Nuclear (MW) 1,608 25-yr | 1,608 25-yr | 53625-yr | 1,340 25-yr | 1,940 25-yr
Natural Gas Fired 2,910 15-yr | 2,425 15-yr 1,455 15-yr | 2,910 15-yr 1,455 15-yr
MW) 2,910 25-yr |  2,91025-yr | 2,910 25-yr | 2,910 25-yr | 2,910 25-yr
. -- 15-yr -~ 15-yr -- 15-yr - 15-yr - 15-yr
Retirements (MW) -- 25-yr -~ 25-yr -- 25-yr -- 25-yr -- 25-yr

Third, the Company ran input variations on Alternative Plan B to show the effect on NPV using a
range of possible costs. The Company first ran a sensitivity using different commodity price
forecasts. To provide sensitivities on fuel, energy, capacity, and REC prices, the Company used
two commodity price forecasts produced by ICF—the High Fuel Price commodity forecast and
the Low Fuel Price commodity forecast. See Section 4.4, Commodity Price Assumptions, for a
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description of these forecasts and the interrelated nature of these commodity prices. The Company
then ran a sensitivity that increased and decreased the projected capital construction costs of
different resources by 10%. The Company also ran a sensitivity showing all solar resources at a
projected design capacity factor instead of the lower of the design capacity factor or the three-year
historical average capacity factor of the Company’s existing solar fleet in Virginia. Figure 2.6.3
shows the summarized results of this group of sensitivities.

Figure 2.6.3: 2023 Plan Sensitivities on NPV Costs

Plan Description NPV Total ($B)
Plan B $127.7
Plan B: High Fuel Prices $143.4
Plan B: Low Fuel Prices $124.9
Plan B: High Capital Construction Costs $134.7
Plan B: Low Capital Construction Costs $124.0
Plan B: Solar Design Capacity Factor $126.9
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Chapter 3: Short-Term Action Plan

The short-term action plan provides the Company’s strategic plan for the next five years (2024 to
2029). The Company plans to proactively position itself in the short-term to meet its commitment
to clean energy for the benefit of all stakeholders over the long term. The Company also plans to
continue its analyses on how to meet both its clean energy goals and the requirements of the VCEA
while continuing to provide safe, reliable, and affordable service to its customers.

31

Generation

Over the next five years, the Company expects to take the following actions related to existing and
proposed generation resources:

File annual plans for the development of solar, onshore wind, and energy storage resources
consistent with the requirements established by the VCEA, including related requests for
approval of CPCNs and for prudence determinations related to PPAs;

Complete construction of CVOW with a target in-service date of late 2026;

Continue construction and begin operation of approved solar and storage projects;

Meet targets under Virginia’s mandatory RPS Program at a reasonable cost and in a prudent
manner, and submit annual compliance certification to the SCC;

Meet target under North Carolina’s renewable energy portfolio standard at a reasonable
cost and in a prudent manner, and submit its annual compliance report and compliance plan
to the NCUC;

Support ongoing NRC review of the subsequent license renewal application for North
Anna Units 1 and 2;

Continue development work for 970 MW of new gas-fired CTs, see Section 5.4.2,
Combustion Turbines;

Begin development of a backup LNG facility to support reliable operations of the
Company’s Greensville Power Station and possibly other stations;

Continue to make investments at existing generation units needed to comply with
environmental regulations;

Evaluate opportunities for uprates or increased capacity injection rights (“CIRs”) at
existing units;

Continue to evaluate potential unit retirements or replacement of existing units in light of
changing market conditions and regulatory requirements; and

Continue to evaluate pilot energy storage projects associated with the battery storage pilot
program established by the Grid Transformation and Securities Act of 2018 (“GTSA”).

Appendices 3A and 3B provide further details on each generation project under construction and
under development, respectively. The Company has not discontinued its pursuit of any potential
supply-side resources over the short-term since the 2020 Plan, the projected dates and nameplate
capacity in each year has simply shifted with actual development activity.

3.2

Demand-Side Management

Over the next five years, the Company will continue to identify and propose new, revised, or
bundled DSM programs that work towards the spending targets of the GTSA and the energy
savings targets of the VCEA in conjunction with the established DSM stakeholder process and the
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recommendations from the Company’s long-term DSM plan. The Company is currently
conducting an appliance saturation study and, once completed, will begin a new DSM market
potential study in 2023, with results expected in early 2024.

In Virginia, the Company filed its Phase XI DSM application in December 2022, seeking approval
of five new DSM programs (one of which is a pilot) and four new program bundles. The SCC is
expected to issue its final order on the application in August 2023.

In North Carolina, the Company will continue its analysis of future programs and will file for
approval in North Carolina for those programs that continue to meet Company requirements for
new DSM resources and have been approved in Virginia, while also meeting the expectations of
the NCUC regarding cost-effectiveness.

3.3  Transmission

Over the next five years, the Company will continue to assess its transmission system and construct
facilities required to meet the needs of its customers. Generally, the Company anticipates
transmission facilities will be needed to rebuild aging infrastructure, interconnect data center
customers, address reliability criteria violations, and interconnect new renewable energy projects.
Appendix 3C provides a list of planned transmission projects during the Planning Period, including
projected cost per project as submitted to PJM. Appendix 7A lists the transmission lines under
construction.

The Company will also continue its work to study the transmission system reliability needs
resulting from the addition of significant renewable energy resources and the potential retirement
of synchronous generator facilities, as discussed in Chapter 7.

34 Distribution

Over the next five years, the Company will continue to assess its distribution grid, adapt the
distribution grid to meet the needs of a modernized system, and implement solutions and programs
to meet the needs of its customers both today and in the future. Specifically, the Company expects
to take the following actions related to its distribution grid:

e Continue implementing the Grid Transformation Plan, including initiatives to facilitate the
integration of DERs, enhance distribution grid reliability, resiliency, and security, and
improve the customer experience;

¢ Continue publishing hosting capacity maps for utility-scale DERs, net metering DERs, and
transportation electrification;

e Explore the use of energy storage systems as non-wires alternatives for distribution grid
support using a standardized screening process;

e Continue developing integrated distribution planning capabilities, including advancing

load and DER forecasting capabilities;

Continue its Strategic Undergrounding Program (“SUP”);

Continue to expand EV program offerings for customers;

Continue to pilot vehicle-to-grid technology through the Electric School Bus Program;

Continue to pilot battery energy storage systems (“BESS”) as grid support and resiliency

resources; and
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e Expand its rural broadband program to bridge the digital divide and serve the unserved
communities in Virginia.
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Chapter 4: Generation — Planning Assumptions

The generation planning process begins with the development of a long-term annual peak and
energy requirements forecast. Next, existing and approved supply- and demand-side resources are
compared with expected load and reserve requirements. This comparison yields the Company’s
expected future capacity and energy needs to maintain reliable service for its customers over the
Study Period. The Company also completes a retirement analysis on certain existing generating
resources to determine the feasibility of continuing to maintain and operate those resources. Next,
a feasibility screening is conducted to identify a set of future supply-side resources potentially
available to the Company, along with their individual characteristics, using input assumptions such
as fuel prices, emissions costs, maintenance costs, and resource costs. Additionally, the Company
incorporates the cost-benefit screening used to determine demand-side resources that could
potentially fit into the Company’s resource mix. These potential resources and their associated
economics are next incorporated into the PLEXOS model—a utility modeling and resource
optimization tool—along with any regulatory requirements (e.g., the requirements in the Virginia
RPS Program) and reasonable constraints (e.g., capacity import limits). The Company then
develops a set of alternative plans using PLEXOS that represent future paths forward considering
the major drivers of future uncertainty. The Company develops these alternative plans in order to
test different resource strategies against scenarios that may occur given future market and
regulatory uncertainty. The NPV system costs from PLEXOS include the variable costs of all
resources (including emissions and fuel), the cost of market purchases, and the fixed costs of future
resources.

The Company currently models its system in PLEXOS based on hourly data. This 2023 Plan does
not incorporate sub-hourly analysis because of the challenge the Company faced to solve the model
with a significantly higher load forecast. Especially for net zero modeling, a single model run
could take as long as 18 hours to solve with hourly data. Sub-hourly analysis will require sub-
hourly inputs based on historical performance for all resource types that could represent the
operating characteristics of those resources for future projections. In addition, the Company must
use internal information to establish the adjusted reserve margin and coincidence factor, because
PJM does not provide this level of detail. Additionally, sub-hourly pricing would be very difficult
to accurately predict and significantly increase the cost of forecasting. Nevertheless, the Company
will continue to consider sub-hourly analysis in future Plans and update filings once the required
inputs and processes are developed and validated. Sub-hourly analysis would capture the potential
benefits from ancillary service markets. For example, sub-hourly analysis would be able to capture
the benefits that battery energy storage systems could offer to the regulating services.

In this 2023 Plan, the Company relies on several assumptions for its integrated resource planning
process. This chapter discusses these assumptions related to load forecasting, capacity market,
commodity prices, construction costs, federal tax credits, new resource, carbon, and modeling.
The Company updates its assumptions annually to maintain a current view of relevant markets,
the economy, and regulatory drivers.

4.1 Load Forecast

The 2023 Plan presents two load forecasts: (i) the 2023 PJM Derived Load Forecast and (ii) the
2023 Company Load Forecast. The 2023 PJM Derived Load Forecast was used in the development
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of all Alternative Plans. However, because of the limited nature of the information provided by
PJM, as well as reasons described in Section 1.1, PJM Load Forecast and Energy Transition
Risks, the Company presents and discusses the 2023 Company Load Forecast as well and presents
a sensitivity using the Company Load Forecast. Figures 4.1.1 and 4.1.2 compare these two load
forecasts and provide historical peak load and energy. Note that historical data in the charts is not
weather normalized and is also not adjusted for retail choice. Both load forecasts include a
downward post-model adjustment for energy efficiency and retail choice, as described further in
Section 4.1.3, Energy Efficiency Adjustment, and Section 4.1.4, Retail Choice Adjustment,
respectively.

Overall, the 2023 PJM Derived Load Forecast anticipates summer peak demand and energy CAGR
for the DOM LSE of approximately 2.9% and 4.2%, respectively, over the Planning Period. The
2023 Company Load Forecast anticipates DOM DEV LSE summer peak demand and energy
forecast CAGR of 3.2% and 4.2%, respectively.

Figure 4.1.1 - DOM LSE Non-Coincident Peak Load Forecast Comparison
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Figure 4.1.2 - DOM LSE Annual Energy Comparison
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A 10-year history and 15-year forecast of sales and customer count at the system level, as well as
a breakdown at Virginia and North Carolina levels, are provided in Appendices 4A through 4F.
Appendix 4G provides a summary of the summer and winter peaks used in the Company Load
Forecast. The 3-year actual and 15-year forecast of summer and winter peak, annual energy, DSM
peak and energy, and system capacity are shown in Appendix 4H. Appendix 4l provides the
reserve margins for a 3-year actual and 15-year forecast, and Appendix 4J provides the 3-year
actual and 15-year forecast summer and winter peaks to show seasonal load. Finally, the 3-year
historical load for wholesale customers is provided in Appendix 4K. See Appendix 4L for load
duration curves for the years 2023, 2028, and 2038 with and without DSM. The information
provided in Appendices 4A through 4F and 4K use the Company Load Forecast because PJM does
not provide this level of detail.

4.1.1 PJM Derived Load Forecast

The Company utilized the DOM Zone load forecast as published by PJM in its 2023 PJM Load
Forecast Report dated January 2023 in the development of all Alternative Plans included in this
2023 Plan. The PJM website (www.PJM.com) contains information on the methods used by PJM
in developing this forecast.

To properly use the PJM load forecast in the development of this 2023 Plan, the Company needed
to adjust that forecast for modeling purposes. Since PJM does not provide a DOM LSE forecast,
the Company first scaled down the PJM DOM Zone coincident peak load forecast and energy
forecast, and then extended it. The Company completed this in two parts. First, the Company
adjusted the forecast by taking out PIM’s DOM Zone data center forecast. This was then adjusted
down by utilizing comparable historical DOM LSE to DOM Zone load ratio. The Company then
adds back the data center forecast and makes a downward adjustment for retail choice customers
and energy efficiency forecasts. This method of scaling down of PJM forecast ensures that the
DOM LSE to DOM Zone ratios change in the forecast period appropriately. The Company then
extended the scaled-down non-data center forecast based on the 15-year growth rate and extended
the DOM LSE-level data center forecast using the Company’s forecast of declining annual
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increases, levelling off at 1% annually in 2043 and beyond. Finally, the Company added these
two components together.

Figure 4.1.1.1 presents the 2023 PJM Derived Load forecast. The resulting summer peak demand
and energy CAGRs are 2.3% and 3.3%, respectively, between 2023 and 2048. Because PJIM
considers the DOM Zone to be a summer peaking zone, the Company developed this 2023 Plan
using a summer peak to align with PIM’s DOM Zone summer coincident peak demand and energy
forecast.
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Figure 4.1.1.1: 2023 PJM Load Forecast Adjusted to LSE Requirements

Year DOM Zone DOM LSE DOM Zone DOM LSE
Coincident Peak Equivalent Energy Equivalent
(MW) (MW) (GWh) (GWh)
2023 21,274 16,998 120,495 94,996
2024 22,126 17,266 128,855 98,886
2025 23,058 17,348 136,328 100,205
2026 24,823 18,019 150,796 106,193
2027 26,375 18,341 163,997 109,451
2028 27,906 18,715 177,605 113,308
2029 29,414 19,133 189,774 116,689
2030 30,794 19,622 201,819 121,115
2031 32,276 20,129 214,320 125,692
2032 33,641 20,752 226,951 131,712
2033 34,957 21,415 237,408 137,118
2034 36,221 22,235 247,810 143,789
2035 37,367 23,104 257,503 151,151
2036 38,517 24,059 267,876 159,434
2037 39,690 25,050 276,725 167,093
2038 40,998 26,193 287,188 176,427
2039 27,166 184,689
2040 28,017 192,019
2041 28,653 197,186
2042 29,084 200,851
2043 29,247 202,521
2044 29,396 204,543
2045 29,587 205,902
2046 29,767 207,618
2047 29,954 209,350
2048 30,159 211,450

Note: For years 2039 to 2048, the Company calculated the DOM LSE forecast by adding the scaled-down non-data center forecast
extended based on the 15-year growth rate with the DOM LSE-level data center forecast extended using the Company’s declining
data center growth rate forecast.

Overall, the 2023 PJM Load Forecast (published in January 2023) anticipates that summer peak
demand and net energy for the DOM Zone will increase at a CAGR of approximately 4.4% and
6.0%, respectively, between 2023 and 2038. This is markedly different from the 2022 PJM Load
Forecast that showed an increase at a CAGR of approximately 2.0% and 2.9%, respectively,
between 2022 and 2037. The key drivers for the forecast change are addressed in Section 1.1,
PJM Load Forecast and Energy Transition Risks.

4.1.2 Company Load Forecast

The 2023 Plan also includes the Company’s internally developed peak demand and energy
forecast. The Company ran a sensitivity on Alternative Plan B using this internally developed
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forecast instead of the PJM Derived Load Forecast, the results of which are shown in Section 2.6,
Sensitivity Analyses.

While the Company forecast and 2023 PJM forecast are in general alignment, the Company
continues to believe that its forecast is more appropriate to use than PJM’s forecast. Because the
Company forecasts sales and associated drivers at customer class level, the resulting forecast is
better able to capture region-specific load characteristics. As an example, PJM’s forecast
incorporates DSM reductions, but does not specifically incorporate Company DSM programs or
VCEA targets. While the Company attempts to account for VCEA targets in going from PJIM
Derived forecast, it does so without any regard for DSM already embedded in PJM’s original DOM
Zone forecast. As another example, the Company has conducted a study to forecast EVs in its
service territory, PJM has not been able to conduct such detailed study for each of its load zones.
Additionally, since PJM’s forecast is prepared in the last quarter of the year, as new information
becomes available, the Company’s planning process wouldn’t be able to incorporate those changes
in its base case. This could potentially have a more significant impact as the Company shifts to an
October 15 deadline for its Plans using a January PJM load forecast. Finally, there are several
complexities encountered in converting the forecast from DOM Zone to DOM LSE that are
avoided by directly modeling the Company load, as done in the Company forecast. These are
some of the key reasons that support using the Company’s load forecast as opposed to PJM’s in
the long-term planning process.

At a high level, the Company’s load forecast is prepared using Company sales data and DOM LSE
peak and energy data. The sales data is adjusted by excluding data center sales and adding back
retail choice sales. The sales forecast process is described in the subsection titled Methodology
later in this section. The resulting sales forecast is then converted into an energy forecast using a
historical regression analysis of energy and sales. This is then followed by post-processing
forecast adjustments for data centers, retail choice sales, energy efficiency, behind-the-meter solar
and EVs. Finally, peak forecast is derived as described in the subsection titled Methodology
below. Figure 4.1.2.1 presents the 2023 Company Load Forecast. Overall, the Company
anticipates DOM LSE summer peak demand and energy forecast CAGRs of 2.6% and 3.4%,
respectively, between 2023 and 2048.

The primary refinements that the Company has made to its internal load forecasting methodology
since the 2020 Plan are as follows:

e DOM LSE sales, energy, and peak are now modeled directly. In the 2020 Plan, the
Company instead modeled the DOM Zone and then derived DOM LSE by utilizing a DOM
LSE to DOM Zone ratio.

e DOM LSE peak load is now derived using an hourly model incorporating variables from
the Company’s Sales Model. Use of an hourly peak model is consistent with PJM’s new

peak forecast methodology.

e Usage per customer is now modeled directly as opposed to modeling total residential sales.
Residential sales are then calculated as usage per customer multiplied by customer count.
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Modeling of usage per customer enables the Company to directly capture customer usage
trends, housing characteristics, and efficiency trends embedded in historical data.

Data center sales, energy, and peak demand are now being forecasted as a standalone
category for the full forecast term, as opposed to just the first five years of the forecast
term, and are being applied to the Company’s sales, peak, and energy forecasts as an
adjustment. The forecast utilizes a Company-prepared internal data center forecast through
2048.

The Company includes an adjustment to its sales, energy, and peak demand forecast to
account for future incremental EV load.

Figure 4.1.2.1: 2023 Company Load Forecast

Year DOM LSE Summer Peak DOM LSE Energy Forecast
Forecast (NCP) (MW) (GWh)
2023 17,730 95,423
2024 18,010 98,589
2025 18,157 99,262
2026 18,828 104,669
2027 19,173 107,384
2028 19,597 110,829
2029 20,021 114,070
2030 20,650 118,579
2031 21,346 123,503
2032 22,153 129,998
2033 23,019 135,928
2034 23,963 143,154
2035 24,972 151,046
2036 26,111 159,909
2037 27,220 168,151
2038 28,483 177,740
2039 29,629 186,513
2040 30,541 194,620
2041 31,361 199,934
2042 31,953 204,088
2043 32,230 206,250
2044 32,594 209,102
2045 32,821 210,586
2046 33,141 212,733
2047 33,509 214,902
2048 33,786 217,747
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The following paragraphs describe the Company’s internal load forecasting process.

Methodology
The Company uses two econometric models with an end-use orientation to forecast sales, energy,

and peak demand. The first is a customer class level sales model (“Sales Model”’) and the second
is a system level hourly load model (“Peak and Energy Models”). Both models were estimated
over a rolling 15-year historical period as each long-term forecast is developed.

Sales Model

The Sales Model incorporates separate monthly sales equations for residential, non-data center
commercial, industrial, public authority, street and traffic lighting, and wholesale customer classes.
The sales equation comprises total sales for all customer classes except for residential where a use
per customer forecast is developed and is then multiplied by a customer count forecast. The
monthly sales equations are specified in a manner that produces estimates of heating load, cooling
load, and non-weather sensitive load. In addition to developing a sales forecast, the primary role
of the Sales Model is to provide estimates of historical and projected weather sensitive appliance
stocks and non-weather sensitive base demand for use as exogenous variables in the Peak and
Energy Models.

The residential sales equation also relies on an algorithm that dynamically adjusts forecasted
appliance saturation and usage based on historical trends. These historical trends are determined
based on 2022 EIA surveys.

Peak and Energy Model
The Company’s Energy Model is derived from the sales model using a regression model utilizing
a historical relationship between monthly sales and monthly energy.

The Company’s Peak Model is comprised of 24 separate equations, one for each hour of the day,
with adjusted Company loads as the dependent variable. Prior to estimating the Peak Model
equations, historical hourly loads are adjusted by subtracting data center load and adding back
historical distributed solar generation and retail choice load. This adjustment is performed in order
to ascertain the true load rather than a load that is masked by these factors. The Company’s practice
is to account for distributed solar and load management programs as supply resources, not as a
load modifier.

The Peak Model equations include a non-weather sensitive base demand variable, derived from
the estimated aggregate non-weather sensitive base demand components from the Sales Model as
well as a detailed specification of weather variables. The weather variables include interactions
between both current and lagged values of temperature, humidity, wind speed, sky cover, and
precipitation for five weather stations in conjunction with residential heating and cooling appliance
stocks. The Peak Model also employs indicator variables to capture monthly, day of week, time
of day, holiday, and other seasonal effects, as well as unusual events such as hurricanes that
produce widespread outages. Once the peak forecasts are derived, the data center forecast is added
back as well as adjustments for distributed solar, retail choice, incremental DSM load, and
incremental EV load.
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Electric Vehicle Forecast

The Company includes an adjustment to its sales, energy, and peak demand forecast to account for
future incremental EV load. Like data centers, a separate EV forecast is developed, and the
corresponding incremental sales are added to the appropriate residential or commercial sales
forecast as a model post-processing adjustment. The EV forecast was developed by Guidehouse,
Inc. Figures 4.1.2.2 and 4.1.2.3 reflect the EV peak and energy forecast, respectively.

Figure 4.1.2.2 — Electric Vehicle Peak Demand Forecast (MW)
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Figure 4.1.2.3 — Electric Vehicle Energy Forecast (GWh)
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Economic and Demographic Assumptions

The economic and demographic assumptions that were used in the Company Load Forecast models
were supplied by Moody’s Analytics (“Moody’s”), prepared in October 2022, and are included as
Appendix 4M. Figure 4.1.2.4 summarizes the economic variables used to develop the Company’s
sales forecast.
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Figure 4.1.2.4 - Major Assumptions for the Sales and Peak and Energy Models
Compound Annual

Growth Rate (%)

2023 - 2028
Demographic:
Customers (000)
Residential 2,468 2,631 1.3%
Commercial 253 265 0.9%
Population (000) 8,708 8,878 0.4%
|[Economic:
Employment (000)
State & Local Government' 534 557 0.8%
Manufacturing 238 236 -0.2%
Government? 722 745 0.6%
Income ($)
Per Capita Real Disposable 47,953 53,591 2.2%
Price Index
Consumer Price (1982-84=100) 304 339 2.2%
VA Gross State Product (GSP) 513 585 2.7%

Note: (1) “State & Local Government” = State (Commonwealth of Virginia) + Local (County + Municipalities)
(2) “Government” = State (Commonwealth of Virginia) + Local (County + Municipalities) + Federal Employment (Non-
Military)

Explanatory Variable Comparison

The Company relies on Virginia economic explanatory variable forecasts supplied by third parties
in the development of its load forecast. The supplier of these explanatory variable forecasts for
the 2023 Company Load Forecast was Moody’s; PJM also used explanatory variables from
Moody’s in the development of its 2023 Load Forecast.

Net Metering Forecast

The net metering forecast process is based on the three-parameter Bass Diffusion Model (“BDM”).
The BDM is fitted to actual net metering customer data to determine the three parameters of the
BDM, which are the coefficient of innovation, the coefficient of imitation, and the ultimate market
potential. The BDM model then determines the net metering customer forecast, which is then
translated into energy and peak using historical data.

Wholesale Power Sales

Appendix 4K provides a list of the wholesale power sales contracts with parties to whom the
Company has committed to providing full requirement wholesale power sales that are included in
the Company Load Forecast.

Results

The results of the Company’s forecast are represented in Figure 4.1.2.1. DOM LSE is forecasted
to be a summer-peaking system. The all-time summer unrestricted peak demand for the DOM
Zone is 21,156 MW and was set in August 2022. The corresponding DOM LSE peak value was
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17,131 MW. However, during the recent winter period of 2022/2023, a significant DOM LSE
unrestricted peak was set at 17,813 MW. Nevertheless, consistent with the 2023 PJM Forecast for
the DOM Zone, the Company forecasts DOM LSE to be summer peaking.

DOM LSE peak and energy requirements are both estimated to grow annually at an approximate
CAGR of 3.2% and 4.2%, respectively, throughout the Planning Period.

4.1.3 Energy Efficiency Adjustment

The load forecasts in this 2023 Plan include a downward post-model adjustment for energy
efficiency (“EE”). The EE adjustment to the forecasts can be broken down into two distinct
categories. The first category (“Category 1 Programs”) consists of previously approved EE
programs that remain effective (i.e., that are still producing savings), along with programs that
were approved by the SCC in Case No. PUR-2021-00247. The second category (“Category 2
Programs” or “generic” EE) represents unidentified EE programs and measures designed to meet
legislative directives. Specifically, the generic EE is designed to meet (i) the energy savings targets
in the VCEA for 2022 through 2025; (ii) a 5% energy savings target for 2026 and beyond; (iii) the
GTSA requirement to propose $870 million in EE programs by 2028; and (iv) at least 15% of EE
costs allocated to programs designed to benefit low-income, elderly, or disabled individuals or
veterans.

Alternative Plan A is only adjusted for Category 1 Programs. Alternative Plans B through E
include the additional adjustment for the Category 2 Program. The Company used the same
methodology from the 2022 Update to estimate the Category 2 Program in this 2023 Plan. This
methodology uses actual historic costs and savings from the Company’s EE programs to determine
an average dollar per kWh (“$/kWh”) saved price for low-income targeted programs and non-low-
income programs and then calculates the estimated projected costs to meet the VCEA energy
savings targets at the prescribed levels.

This approach to generic EE is a theoretical assumption used for modeling purposes only. The
actual costs and benefits of future EE will be dependent upon many factors, including the ability
of future vendors to deliver program savings at the fixed price, customer participation, and the
effectiveness of the program to be administered at that price. The Company assumed that the
energy efficiency savings target remains constant at 5% in 2026 and beyond based on current
projections of the ability of energy efficiency programs to meet these targets, as discussed further
in the Company’s pending DSM proceeding in Case No. PUR-2022-00210 and based on
limitations to the level of energy efficiency savings that can be cost-effectively achieved. That
said, the Company has provided sensitivities on Alternative Plan B under different load forecasts
to show the effect if the load forecast were to vary for any number of reasons; see Section 2.6,
Sensitivity Analyses.

Figures 4.1.3.1 and 4.1.3.2 identify the EE energy and capacity adjustments to the load forecasts
used in this 2023 Plan, respectively. Opt-out energy reductions reflected in Figure 4.1.3.1 refers
to large general service customers having more than one MW of demand from a single site who
have implemented energy efficiency measures at their own expense and have notified the utility
and the SCC’s Division of Public Utility Regulation of their non-participation in the energy
efficiency riders.
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Figure 4.1.3.1 — EE Energy Forecast Adjustment

4,000,000

2025 VCEA Target

3,500,000

3,000,000

2,500,000

2,000,000

MWh

1,500,000

1,000,000 2022 VCEA Target

500,000

s

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

— Category 1 Programs DSM | - DSM X == Category 2 Programs == OPT Outs = Total

Note: All values shown are at the customer meter and do not include line losses.

Figure 4.1.3.2 — EE Coincident Summer Peak Demand
Forecast Adjustment
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Figures 4.1.3.3 and 4.1.3.4 show the Company’s current capacity and energy position with DSM
modeled as a supply-side resource using unit retirement assumptions for Alternative Plan B.
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Figure 4.1.3.4 - Current Company Plan B Energy Position (2024 to 2048)
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Figures 4.1.3.5 and 4.1.3.6 show the Company’s current capacity and energy position with DSM
modeled as a supply-side resource using unit retirement assumptions for Alternative Plan B.

Figure 4.1.3.5 - Current Company Plan D Summer Capacity Position (2024 to 2048)
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Figure 4.1.3.6 - Current Company Plan D Energy Position (2024 to 2048)
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(gas).

4.1.4 Retail Choice Adjustment

The load forecasts in this 2023 Plan include a downward adjustment for customers within the
Company’s service territory who have chosen to purchase energy and capacity from third-party
retail electric suppliers under Va. Code § 56-577 (“Choice Customers™). To develop this forecast
the Company first identified the group of current Choice Customers. The Company then
determined the annual energy for this set of customers over 2022. Finally, the Company shaped
the total energy into hourly intervals using historic Choice Customer interval data.

The summation of each customer’s average annual energy and capacity use then formed the
starting point for the Choice Customer forecast. The Va. Code §56-577 A 3 customers, whose
most recent period demand exceeded five MWs, are also required to provide the Company a 5-
year written notice to return to Company service. The Company, to date, has not received such
written notice, and has not made any assumptions regarding customers returning to purchase
energy and capacity service from the Company. Figure 4.1.4.1 identifies the Choice Customer
peak demand and energy forecast adjustment in this 2023 Plan.
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Figure 4.1.4.1 — Retail Choice Adjustment
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4.1.5 Data Center Forecast

The Company serves the largest data center market in the world, located in 30 square miles of
Loudoun County. There are data centers located in other areas of Virginia, but roughly 80% of
the industry is located in Loudoun County. To put this in perspective, the aggregate of the next
six largest data center markets in the U.S. is not as big as Loudoun County’s market. The data
center industry in Virginia achieved a peak metered load of almost 2.8 GW in 2022. This load is
roughly 1.5 times the capacity of the Company’s North Anna nuclear facility.

Growth Prospects

The data center industry is one of the fastest growing industries worldwide. In the Company’s
service territory, the industry has grown on average 0.5 GW a year in the last three years. Since
2019, the Company has connected 75 data centers with an eventual capacity of 3 GW. These data
centers will ramp up to this capacity over time, so the Company expects this growth to materialize
over the next 3 to 5 years. The big drivers of current and future growth include: migration to the
cloud as companies outsource information technology functions, smartphone technology and apps,
5G technology, digitization of data, and artificial intelligence.

Types of Data Centers
The Company uses the following segments to describe, track, and forecast the industry:
1. Cloud — operating system in the sky (examples: Amazon, Microsoft, Google)
e Largest segment of the Company’s market
e (Cloud providers own servers
2. Colocation — “hotel” for other companies (example: Digital Realty)
e Largest number of companies in the Company’s service territory
e Colocation providers do not own servers
3. Enterprise — dedicated facility (examples: Meta, banks)
e Small number of players
4. Fiber Interconnection Facility — routers of the network
e Small number of players and small size
5. Bitcoin Miner — dedicated to cryptocurrency
e No bitcoin operators in the Company’s service territory

Industry Consultant Reports

Several consultant companies publish periodic reports on the data center industry. These reputable
companies report only on the colocation segment because the big cloud providers not only build
their own facilities, but they also lease the most space from the colocation providers. However,
the cloud providers do not publish data on their own facilities. Therefore, the industry reports only
include data published in aggregate for the colocation industry; a cloud provider’s lease in a
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colocation facility will be in the industry report. Extrapolating this to the Company’s data center
market, these industry reports capture less than half of the data center business.

Forecasting Methodology

The Company has been tracking data and preparing forecasts for a long period of time and has
developed a very robust forecast methodology. Figure 4.1.5.1 compares the Company’s forecast
to actual data center demand for 2020-2022.

Figure 4.1.5.1 — Data Center Industry Peak Billed Demand in MW
Company Service Territory

Forecast and Results Variance % of
Forecast Variance
Year Forecast Actual Over/(Under) To Actual
2020 1,559 1,808 249 14%
2021 2,179 2,302 123 5%
2022* 2,848 2,767 (81) -3%

* 2022 was the year of the transmission capacity constraint.

The Company models industry demand growth using the following method:

e Segments the modeling using the eight largest or fastest growing customers and a ninth
model consisting of all remaining customers combined into one segment — nine models in
total

o Statistically models sales in MWh including lost retail choice sales

e Statistically models demand (MW) using three different approaches
o Approach 1: linear regression of demand
o Approach 2: polynomial regression of demand
o Approach 3: linear regression of sales to demand

e One of these three approaches is selected for each of the nine customer segments based on
customer provided intelligence

e Estimate future retail choice conversions (lost MWh sales)

e Develop high, medium, and low demand scenarios

e In total, there are 27 models used to develop the forecast

Historical Growth in Billed Demand

Figure 4.1.5.2 highlights the growth of demand (MW) for the data center industry in the
Company’s service territory. Note the change in growth that occurred in 2019. Industry growth
was relatively flat until 2019 when it increased substantially. The dark black lines on the growth
illustrate this change. The dotted line is a polynomial trend line.
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Figure 4.1.5.2 — Data Center Historical Growth of Demand in Company Service Territory
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Each year, the Company prepares a 15-year forecast of data center load growth. This forecast is
consistent with the Company load forecast and is also provided to PJM as requested. Figures
4.1.5.3 and 4.1.5.4 reflect the LSE data center peak and energy forecast, respectively, incorporated
into this 2023 Plan.
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Figure 4.1.5.3 - DOM LSE Data Center Peak Demand Forecast (MW)
(Excludes Retail Choice)
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Figure 4.1.5.4 — DOM LSE Data Center Energy Forecast (GWh)
(Excludes Retail Choice)
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4.2 Capacity Market Assumptions

The Company participates in the PJM capacity planning process to ensure supply of capacity
resources for its customer load. As a member of PJM, the Company has the option to buy capacity
in order to satisfy the mandated reliability requirements either (i) through the reliability pricing
model (“RPM”) forward capacity market or (ii) through the fixed resource requirement (“FRR”)
alternative. PJM’s planning years (referred to as “delivery years” for RPM) run from June 1 to
May 31. The Company has satisfied its capacity obligation through the RPM auction through May
31, 2025.

4.2.1 Short-Term Capacity Planning

As a PJM member, the Company is a signatory to PJIM’s Reliability Assurance Agreement, which
obligates the Company to purchase sufficient capacity to maintain overall system reliability. PJM
determines these obligations for each zone using its annual load forecast and reserve margin
guidelines as inputs. PJM then conducts a capacity auction process for meeting these input
requirements up to three years into the future. This auction process includes the base RPM auction
as well as subsequent incremental auctions that are held to allow market sellers and PJM to adjust

58



positions for changes such as construction delays or outage assumptions. This auction process
determines the clearing reserve margin and the capacity price for each zone for the delivery year
that is three years in the future.

PJM had the 2023/2024 base residual auction (“BRA”) in June 2022 and the 2024/2025 BRA in
December 2022. The 2025/2026 BRA is currently scheduled for June 2023, the 2026/2027 BRA
is scheduled for November 2023, and the 2027/2028 BRA is scheduled for May 2024. PJM has
proposed delaying the next capacity auction until June 2024, as it attempts to fast-track reliability
reforms to the capacity market design. If approved by FERC, subsequent auctions would be held
every six months.

Currently, the Company offers its capacity resources, including owned and contracted generation,
into its FRR Plan as a generation provider. As a LSE, the Company is obligated to provide
sufficient generation to cover its load obligation. The load obligation is calculated using PJM’s
most current load forecast and planning parameters such as equivalent forced outage rate demand
(“EFORA”) and reserve margin requirements.

The Company currently satisfies its capacity obligation through the FRR alternative. This
alternative allows the Company to self-supply its capacity obligation. Importantly for modeling
purposes, however, the modeling is indifferent to whether the Company satisfies its capacity
obligation through the RPM auction or through the FRR alternative. Operating under the FRR
alternative, the Company would self-supply its capacity obligation. Instead of collecting a capacity
revenue stream for generating resources, the Company assumes generating resources would obtain
capacity benefit by avoiding capacity market purchases. For modeling purposes, the Company
would continue to use capacity market forecasts and assume generating resources collect capacity
benefits by avoiding capacity purchases under FRR. Further, the modeling is indifferent to
whether the Company operates under the FRR alternative because the Company models the
forecasted reserve margin at the minimum reserve margin, which is also the obligation under FRR.

4.2.2 Long-Term Capacity Planning — Reserve Requirements

The Company uses PJM’s reserve margin guidelines to determine its long-term capacity
requirement. PJM conducts an annual reserve requirement study to determine an adequate level
of capacity in its footprint to meet the target level of reliability, measured as a loss of load
expectation equivalent to one day of outage in ten years. To satisfy the NERC and Reliability First
Corporation Adequacy Standard BAL-502-RFC-02, Planning Resource Adequacy Analysis,
Assessment, and Documentation, PIM’s 2022 Reserve Requirement Study recommended using an
installed reserve margin of 14.9% for delivery year 2023/2024, 14.8% for 2024/2025, 14.7% for
2025/2026, and 14.7% for 2026/2027.

PJM develops reserve margin estimates for planning (delivery) years (June to May) rather than
calendar years. Because PJM is a summer peaking entity, and because the summer period of PJM’s
planning year coincides with the calendar year summer period, calendar and planning year reserve
requirement estimates are determined based on the identical summer period. For example, the
Company uses PJM’s 2023/2024 delivery year assumptions for the 2023 calendar year in this 2023
Plan because it represents the expected peak load during the summer of 2023.
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The Company makes one assumption when applying the PJM reserve margin to the Company’s
modeling efforts. Since PJM uses a shorter planning period than the Company (i.e., ten years for
PJM rather than 15 years for the Company), the Company uses the most recent PJIM Reserve
Requirements Study and assumes the reserve margin value for delivery year 2023 would continue
throughout the Study Period. Figure 4.2.2.1 shows the adjusted load forecast used in the modeling
of Alternative Plans A through E.

Figure 4.2.2.1 — PJM Derived Coincident Peak Load Forecast for DOM LSE
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All Alternative Plans were optimized to meet the PJM coincident summer peak load forecast as
discussed in Section 4.1.1, PJM Derived Load Forecast, which is labeled as “Minimum PJM
Reliability Requirement (Net of DSM/EE)” in Figure 2.1.1, as well as the capacity figures in
Appendix 2A.

Actual reserve margins in each year may vary based upon the outcome of the forward RPM
auctions, revisions to the PJM RPM rules, and annual updates to load and reserve requirements.
Appendix 4H provides a summary of PJM’s summer and winter peak load and energy forecast,
while Appendix 41 provides a summary of projected PJM reserve margins for summer peak
demand.

4.3 Capacity Value Assumptions

Since the fall of 2018, PJM has been developing a probabilistic analysis aimed at valuing the
capacity value of renewable energy resources. This approach utilizes a concept called effective
load carrying capability (“ELCC”). As defined by PIM, ELCC is a measure of the additional load
that a particular generator of interest can supply without a change in reliability. ELCC can also be
defined as the equivalent MW of a traditional generator that results in the same reliability outcome
that a particular generator of interest (such as an intermittent generator) can provide. The metric
of reliability used by PJM is loss-of-load expectation, a probabilistic metric that is driven by the
timing of high loss-of-load probability hours. Therefore, PJM states that a resource that
contributes a significant level of capacity during high-risk hours will have a higher capacity value
(i.e., a higher ELCC) than a resource that delivers the same capacity only during low-risk hours.
“High-risk hours” are those hours during which PJM expects the peak demand to occur.
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For the purposes of the 2023 Plan, the Company utilized the December 2022 PJIM ELCC study to
estimate the capacity value of solar, wind, and storage resources, which is the most recently
available guidance from PJM. This approach indicated the capacity value of tracking solar is
currently 55%, decreasing over time as solar saturation grows. For offshore wind, the capacity
value is currently 43%, and decreases over time as offshore wind saturation grows. This is an
increase from the value of 40% published in the December 2021 PJM ELCC study. For onshore
wind, the class rating is 18%. For energy storage, the starting capacity value is 82% for four-hour
systems, and increases after 2026.

PJM currently performs its ELCC calculations at the hourly or daily level. PJM publishes ELCC
values for these resource types for a ten-year period through 2032; beyond 2032, the Company
used projected ELCC values provided by ICF for the remainder of the Study Period.

On January 25, 2023, PJM stakeholders approved manual and governing document changes for a
solution package that addresses the CIRs for ELCC Resources Issue Charge. CIRs are the right to
input generation as a capacity resource into the transmission system at the point of interconnection
where the facility connects to the PJM transmission system. The new process will begin to apply
CIRs in the ELCC studies and performance adjustment calculations by capping the hourly wind
and solar outputs at the CIR level starting with the 2025/2026 BRA and may result in an immediate
capacity value reduction for wind and solar. These document changes were approved by the FERC
in April 2023, and PJM will include the new modeling assumptions in future ELCC studies. For
this reason, the Company has not incorporated any assumptions related to potential future changes
into the modeling completed for this 2023 Plan.

4.3.1 Capacity Price Forecasting Methodology
In most wholesale electricity markets, electric power generators are paid for providing:

e Energy: the actual electricity consumed by customers;

e (Capacity: standing ready to provide a specified amount of electric energy; and

e Ancillary services: a variety of operations needed to maintain grid stability and security,
including frequency control, spinning reserves, and operating reserves.

The purpose of a mandatory capacity market is to encourage new investments where they are most
needed on the grid. PJM’s capacity market (i.e., the RPM), ensures long-term grid reliability by
procuring the appropriate amount of supply- and demand-side resources needed to meet predicted
peak demand in the future. In a capacity market, utilities or other electricity suppliers are required
to purchase adequate resources to meet their customers’ demand plus a reserve amount. Suppliers
offer supply- or demand-side resources into the capacity market at a price. To the extent the supply
offer clears the market, then those capacity resources are obligated to supply energy (or reduce
energy in the case of demand-side resources) when dispatched or pay penalty fees.

The RPM is designed to provide financial incentives to attract and maintain sufficient capacity to
meet the load demands anticipated by PJM; in concept, revenues from energy and ancillary
services plus capacity payments should equal the amount necessary to attract new entry. Parallel
to the actual market construct, forecasting of long-term capacity prices is based on estimating the
amount of capacity revenue a generation resource requires, in addition to revenue from energy and
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ancillary services. The capacity revenue forecast represents the amount by which a resource’s cost
exceeds its forecasted wholesale electricity market revenues. The basic concept utilized in
forecasting is that in order to maintain appropriate reserve levels to assure reliable electric service,
generating resources will require sufficient revenue to cover expenses and, when necessary,
support the required new investment. When wholesale market energy and ancillary services
revenue is not sufficient, then capacity revenues are required to fill this gap.

When forecasting capacity prices over long periods, it is reasonable to assume markets will move
toward equilibrium and will provide sufficient revenue to support existing resources and incent
investment in new resources that require equity returns on the capital expended for development
and construction of the new resource. In markets with excess capacity, existing resources generally
set the capacity price. These resources require revenue to cover only operating expenses and do
not include equity returns or significant going forward capital expenditures. Because of this, the
capacity price tends to be lower in markets with excess capacity. However, over the long term,
the market is expected to move to an equilibrium status where sufficient revenues are provided,
which assures adequate resource capacity and encourages market efficiency. Note that while long-
term forecasts tend toward an equilibrium pricing, it is expected that actual markets will continue
to follow an up-and-down cycle that moves around equilibrium levels. Long-term forecasts for
capacity focus on the equilibrium level pricing rather than attempting to estimate the cyclical
movement.

4.4  Commodity Price Assumptions

The Company utilizes a single source—ICF—to provide multiple scenarios for the commodity
price forecasts to ensure consistency in methodologies and assumptions. The key assumptions on
market structure and the use of an integrated, internally consistent fundamentals-based modeling
methodology remain consistent with those utilized by ICF in prior years’ commodity forecasts.

The Company performed the analyses in this 2023 Plan using energy and commodity price
forecasts provided by ICF in all periods except the first 36 months of the Study Period. The
forecasts used for natural gas, coal, power, emissions (e.g., sulfur oxide (“SOx”), nitrogen oxide
(“NOx”), RGGI), and REC prices rely on forward market prices as of February 28, 2023, for the
first 18 months of the Study Period and then blended forward prices with ICF estimates for the
next 18 months. Beyond the first 36 months, the Company used the ICF commodity price forecast
exclusively. The forecast used for capacity and Federal CO2 prices are provided by ICF for all
years forecasted within this 2023 Plan. The capacity prices are provided on a calendar year basis
and reflect the results of the PIM RPM base residual auction up to the 2024/2025 delivery year,
then transitioning to the ICF capacity forecast.

In the 2023 Plan, the Company utilized four commodity forecasts:

e Base Case
e High Fuel Price
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e Low Fuel Price
e Virginia in RGGI

The Company used the Base Case commodity forecast for all Alternative Plans, which assumes
that Virginia exits RGGI before January 1, 2024. The remaining three commodity forecasts were
used to run sensitivities, which are described in Section 2.6, Sensitivity Analyses. Appendix 4N
provides the annual prices (in nominal dollars) for each commodity price forecast.

As with all forecasts, there remain multiple possible outcomes for future prices that fall outside of
the commodity prices developed for this 2023 Plan. History has shown that unforeseen events and
events not contemplated five or ten years before their occurrence can result in significant changes
in market fundamentals. The effects of unforeseen events should be considered when evaluating
the viability of long-term planning objectives. The commodity price forecasts analyzed in the
2023 Plan present reasonably likely outcomes given the current understanding of market
fundamentals, but do not present all possible outcomes.

4.4.1 Base Case Commodity Forecast

The Base Case commodity forecast was developed for the Company to address a future market
environment where impacts of the supply chain and commodity price dislocations of the last 24
months are incorporated into projections, natural gas continues to be a dominant marginal source
of generation in PJM over the time horizon, tax credits available to renewable and clean

technologies from the IRA are incorporated, and enactment of various RPS policies occur,
including the VCEA.

Figure 4.4.1.1 provides a comparison of the four commodity price forecasts in this 2023 Plan
with the base commodity forecast used in the 2022 Update. See Appendix 4N for additional
details of these forecasts, including fuel, allowance, power price forecasts, and the PIM RTO
capacity price forecast. See Appendix 40 for delivered fuel prices and primary fuel expense
from the PLEXOS model output using the Base Case commodity forecast.

Figure 4.4.1.1 — Fuel, Power, and REC Price Commodity Forecast Comparison

23;3::’3; "‘:i‘::"’;e 2024-2038 Average Value (Nominal $)
2022 Fed CO, Case 2023 Base Case 2023 High Fuel Price 2023 Low Fuel Price 2023 VA in RGGI
Fuel Price
Henry Hub Natural Gas ($/MMbtu) 3.80 425 6.48 3.62 425
Zone 5 Delivered Natural Gas (S/MMbtu) 3.68 3.92 6.15 3.30 3.92
CAPP CSX: 12,500 1%S FOB (S/MMbtu) 73.60 78.54 78.84 78.54 78.54
1% No. 6 Oil (S/MMbtu) 10.95 13.33 15.37 11.88 13.33
Electric and REC Prices
PJM-DOM On-Peak (S/MWh) 4391 4479 61.54 40.01 45.17
PJM-DOM Off-Peak (S/MWh) 36.34 40.64 56.02 36.24 40.87
PJM Tier 1 REC Prices (S/MWh) 13.59 15.87 7.80 20.95 15.85
VA REC Prices’ (S/MWh) 1488 17.14 9.06 22.25 17.12
RTO Capacity Prices (S/kW-yr) 51.42 58.88 53.16 59.77 58.80

Note: (1) Reflects ICF forecast data for only rather than a market blend.
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4.4.2 High/Low Fuel Price and Virginia in RGGI Commodity Forecasts

The High and Low Fuel Price commodity forecasts utilize high and low natural gas supply
scenarios from the EIA to create high and low cases of natural gas fuel prices, as natural gas
continues to be a dominant marginal source of generation in PJM over the time horizon in the Base
Case.

A change in natural gas prices affects energy prices directly. That is, as natural gas fuel prices
increase, energy prices increase. The energy price affects the revenue stream available to
renewable energy generators, which in turn results in a change in REC price. In other words, as
energy prices increase due to higher fuel prices, REC prices generally decrease as a result of
increased renewable build. Similarly, the capacity price is also directly influenced by the marginal
sources of energy and is reflective of the net energy compensation requirements. In other words,
as revenue available to renewable energy generators increases due to higher fuel prices, capacity
prices decrease. Hence, the movement of natural gas prices will impact the resulting power market
commodity prices directly and in a consistent manner across high and low scenarios.

In the Base Case and the High and Low Fuel Price commodity forecasts, the CO: price forecast
incorporates the assumption that Virginia exits RGGI before January 1, 2024, as well as a charge
on CO2 from the U.S. power sector after 2035.

The Virginia in RGGI case is similar to the Base Case, except it assumes that Virginia remains a
member of RGGI.

4.4.3 REC Price Forecasting Methodology

ICF’s REC price forecasts reflect a weighted average price comprised of multiple RPS
sensitivities, including business as usual (latest RPS policies at the time of the forecast),
moderate, and aggressive RPS scenarios. Additionally, ICF does not assume REC banking and
bases expected renewable builds on the assumption that market participants meet any stated
renewable targets.

4.5 Construction Cost Assumptions

Costs to construct new resources are difficult to assess given the current volatility in equipment
pricing and supply chains. The Company made assumptions for this 2023 Plan based on best
available information at the time of preparation; the Company will continue to monitor
construction costs and will update these assumptions in future filings as appropriate.

For this 2023 Plan, the projected solar, onshore wind, and energy storage capital costs are based
on the market in Virginia using cost data from Company-developed projects through 2022. Given
the currently volatile supply chain environment, and to account for continued market demand
challenges, 2023 costs were then held constant through 2026. Beyond 2026, the capital cost
increases or decreases for resources were based on the 2022 National Renewable Energy
Laboratory (“NREL”) annual technology baseline assumptions for the moderate scenario. For
SMRs, the Company analyzed capital costs estimates provided by technology vendors and
developed a cost estimate based on a generic SMR site in Virginia.
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For solar PPA cost assumptions, a market index price was created using the weighted average first
year price from conforming PPA bids in the Company’s request for proposals (“RFP”) for utility-
scale solar, onshore wind, and energy storage resources. The market index price was held constant
through 2026, and then adjusted based on the NREL moderate scenario.

4.6  Federal Tax Credit Assumptions

Under the Inflation Reduction Act, both PTCs and ITCs have a tiered credit structure that includes
a base credit, an increased credit for meeting prevailing wage and apprenticeship requirements,
and two additional potential 10% bonus credits if domestic content is used in the project or the
facility is located in an energy community. For the modeling completed for this 2023 Plan, the
Company assumes that prevailing wage requirements are met and projects that started construction
before 2022 and through 2032, receive either the increased tax credit of 30% ITCs or 2.75 ¢/kWh
PTCs). The Company has not assumed any bonus credits for generic new units for modeling
purposes. Yet the Company is actively pursuing the development of projects in energy
communities and expects that bonus tax credits will be available for specific future projects.

The Company modeled utility-scale solar, wind, and new nuclear resources to receive PTCs, and
modeled distributed solar and storage resources to receive ITCs. The Company based the tax
credits on expected construction timelines and conservatively assumed that units with construction
starting after 2032 received no tax credits. These assumptions are for modeling purposes only.
For actual projects that the Company pursues, final tax credit decisions will be made on a project-
by-project basis as the projects reach commercial operations based on risks and benefits of each
tax credit option as well as market conditions and available Internal Revenue Service (“IRS”)
guidance.

The IRA included many provisions that have the potential to benefit customers, but additional
guidance from the IRS will be required for the Company to fully analyze the impact, if any, most
of these provisions will have on the Company. The relevant provisions of the Inflation Reduction
Act include the following:

o ITC and PTC Tiered Credit System. The IRA introduces a tiered credit system applicable
for both ITCs and PTCs. The ITCs are broken into a base credit that is 6% of qualified
basis. ITCs can then be increased to 30% of qualified basis if the project either (i) meets
new wage and apprenticeship requirements; or (ii) satisfies the “begins construction” test
prior to January 29, 2023. Similarly, the PTCs are broken into a base credit and increased
credit for meeting new wage and apprenticeship requirements. The amount of PTCs then
continues to be adjusted annually for inflation.

e Domestic Content Bonus. 1TCs and PTCs can be further increased by 10% if domestic
content is used in the project. This bonus requires that the taxpayer certify that any steel,
iron, and a minimum percentage of manufactured product that are part of the facility were
produced in the United States.

o Community-Based Bonuses. An additional 10% ITC or PTC increase is available if the

facility is located in an energy community. An “energy community” is generally defined
as a brownfield site; an area with high employment or tax revenues in the coal, oil, or gas
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industry and a high unemployment rate; or an area in which a coal mine or coal fire electric
generation unit has been retired. For solar and wind projects less than five megawatts,
additional credits may be applied for if a project is located in a low-income community or
on Native American land.

o Transfer of Credits. For taxable years beginning after December 31, 2022, taxpayers may
elect to transfer certain credits to an unrelated taxpayer for cash. The credit must be
transferred by the due date of the tax return for the taxable year in which the credit is
generated, and a credit cannot be subsequently transferred. Taxpayers may not transfer
existing credit carryforwards.

e Normalization for Storage. For stand-alone storage technology with a maximum capacity
greater than 500 kW, the IRA permits taxpayers to opt out of the ITC normalization
requirement. The election may not be made if it is prohibited by the public utility
commission or other similar body which regulates the utility.

e Nuclear PTC. For taxable years beginning after December 31, 2023, and before December
31,2032, electricity produced and sold by an existing nuclear facility to an unrelated person
is eligible for a new PTC. This PTC is subject to a gradual phase-out (potentially to $0) to
the extent revenues generated by a qualifying facility exceed $25 per MWh.

e Alternative Minimum Tax. For taxable years beginning after December 31, 2022, the IRA
will impose an alternative minimum tax regime on any corporation which has an average
annual adjusted financial statement income for any consecutive three-year period in excess
of $1 billion.

In general, the Company selects the federal tax credit option (i.e., ITCs or PTCs) when a new
facility is placed in service. The Company also expects the IRA to have a positive benefit for
future clean energy investments.

Overall, the Company intends to take all reasonable steps to ensure that its customers receive the
full benefits of the Inflation Reduction Act.

4.7 Renewable Energy-Related Assumptions

4.7.1 New Solar Resources

In Alternative Plans A, B, and C, the Company limited the model to selecting a maximum of 900
MW of utility-scale solar per year, which is based on an assumed amount of new solar generation
available each year. For Plans D and E, the Company limited the model to selecting a maximum
of 900 MW of utility-scale solar per year through 2038 to reflect the maximum total capacity of
projects that is expected to be constructed each year due to construction constraints and local
permitting. Starting in year 2039, the Company increased the limitation to 1,200 MW per year.
Meeting this higher build limit would require improvements in solar technology or possibly out of
state solar facilities. For solar resources in Alternative Plan A, the Company allowed the model
to select either Company-owned cost-of-service solar or third-party PPAs. For Alternative Plans
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B through E, the Company modeled solar PPAs as 35% of the solar generation capacity placed in
service over the Study Period in accordance with the Va. Code § 56-585.5.

For all Alternative Plans, the Company assumed a capacity factor for solar resources based on the
lower of the design capacity factor or the three-year average of the Company’s existing solar
facilities in Virginia. Specifically, a capacity factor of 22.2% for solar tracking resources and
20.4% for solar fixed tilt resources was generally used, which represent the average capacity
factors of Company-owned solar tracking and fixed-tilt facilities in Virginia for the most recent
three-year period (i.e., 2020, 2021, and 2022), as required by prior SCC orders. For specific
resources with a design capacity factor below the applicable three-year average, the Company
modeled that resource at the design capacity factor.

The Company also ran a sensitivity on Alternative Plan B using a projected design capacity factor
of 25.2% for future solar resources instead of the three-year historical average capacity factor. The
projected design capacity represents an average capacity factor over the life of the facility (i.e., not
just three years), considering degradation. The results of that sensitivity can be seen in Section
2.6, Sensitivity Analyses.

4.7.2 New Offshore Wind Resources

In December 2022, the Company received approval of CVOW, which represents nearly 2,600 MW
of clean energy. CVOW is thus included in all Alternative Plans in this 2023 Plan. The Company
modeled CVOW using a 42% capacity factor, a 30-year life, and updated ELCC capacity values
for offshore wind as discussed in Section 4.3, Capacity Value Assumptions. In all Alternative
Plans a second 2,600 MW tranche of offshore wind is available for selection beginning in 2033,
which represents the earliest commercial operation date (“COD”) for such a project. The same
operational modeling assumptions were used for this second offshore wind facility. In Alternative
Plans B and D, the Company forced the model to select the second tranche of offshore wind in
2033, to diversify its carbon-free generation sources and meet the Commonwealth’s clean energy
goals consistent with the timeframe specified in the VCEA and House Bill 2444.

4.7.3 New Onshore Wind Resources

Onshore wind was made available for selection in this 2023 Plan. Like offshore wind, onshore
wind requires siting at specific locations to maximize the value for such facilities. The Company
made two specific projects under development in Virginia available for selection—a 120 MW
project with a net capacity factor of 36.5% and an 80 MW project with a net capacity factor of
42.4%. In addition to these two specific projects, the Company made an additional 60 MW generic
onshore wind resource with a capacity factor of 39.5% available for selection once every three
years beginning in 2028. While the Company is interested in cost-effective onshore wind projects,
the current availability of land suitable for onshore wind construction in Virginia is, and likely will
continue to be, a limiting development constraint.

4.7.4 REC-Related Assumptions

For each Alternative Plan, the Company allowed the model to select 100% of RECs for Virginia
RPS Program compliance purchased from a PJM REC market through 2024 and assumed that all
RECs produced by Company-owned or contracted resources located in Virginia were banked for
future use. Beginning in 2025, the Company allowed the model to select 25% of RECs as
purchases from a PJM REC market and 5% of RECs for RPS Program compliance as purchases
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from a Virginia REC market for the remainder of the Study Period. Considering the 2023 PJIM
Load Forecast, growing RPS Program requirements in Virginia and throughout PJM, and a
constrained development environment, the Company does not believe the REC markets will
support more than 30% of its RPS Program requirements after 2025. The Company took a
conservative approach for modeling purposes assuming that the majority of these REC purchases
would take place in a lower-priced PIM REC market. See Section 1.7, Virginia REC Market, for
additional discussion of the Company’s rationale for these assumptions.

REC banking is not possible in PLEXOS, so all REC banking and deficiency payment adjustments
are made outside of the model. To account for this, the Company incorporated into the NPVs for
each Alternative Plan a credit for excess RECs modeled during banking and a charge for deficiency
payments once there is a REC shortage. The Company assumed all RECs generated at Virginia-
sited facilities are banked through 2024, ahead of the in-state REC requirement beginning in 2025.

Starting in 2025, RECs are provided by a combination of renewable generation and 30% market
purchases. When there is an excess of RECs, the credits are banked for the next year’s compliance.
Due to the new increased ARB adjustment, REC banking continues until 2033 or 2034 depending
on the Alternative Plan. Once there is a deficiency of RECs, customers are charged the deficiency
price multiplied by the current year’s deficiency volume (in MWhs). By 2039, Plans A, B, and C,
have a deficiency of RECs. Plans D and E build enough renewable and zero carbon generation
that no deficiency is experienced.

The Company also included its Virginia Schedule 19 PPAs with long-term REC contracts as
reductions to the overall RPS Program requirement in all Alternative Plans. The Company
identified four solar facilities from which the Company purchases a bundled product comprised of
capacity and energy through a Schedule 19 PPA and RECs through a long-term contract. Two of
these facilities were included in the behind-the-meter reductions during the PJM load forecast
development process; accordingly, the Company did not model these facilities in PLEXOS.
Instead, the capacity and energy of these facilities are assumed to be reflected in the 2023 PJIM
Load Forecast while the RECs were accounted for by reducing the annual Virginia RPS Program
requirement by the amount of RECs (as measured by generation) that these units will provide
annually. The other two facilities are not behind-the-meter, so were included in the PLEXOS
model directly; these facilities are in the “Existing Generation” category on the capacity, energy,
and REC charts shown in Section 2.1, Capacity, Energy, and REC Positions.

4.7.5 Renewable Energy Interconnection and Integration Costs

The integration of intermittent renewable energy generation into the electric grid involves multiple
considerations. The generator must first be physically interconnected to the electric grid, either at
the transmission or distribution level. The developer of a generating facility typically pays the
costs to physically interconnect the resource, including any upgrades required near the point of
interconnection to assure grid stability. The Company refers to these costs in this 2023 Plan as
renewable energy interconnection costs. As increasing volumes of renewable energy generation
are interconnected to the grid, additional system-level upgrades must be made by the Company to
address grid stability and reliability issues caused by the intermittent nature of these resources.
The Company refers to the costs related to these upgrades in this 2023 Plan as renewable energy
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integration costs. All of these costs are incorporated in the NPV for “Total System Costs” shown
in Figure 2.4.1.

In this 2023 Plan, three different categories of solar resources were available in PLEXOS:
(1) Company-build solar; (ii) solar PPAs; and (iii) small-scale solar (i.e., less than 3 MW). The
Company assumed interconnection cost of $156/kW for Company-build solar and $965/kW for
small-scale solar. The Company assumed $0 in interconnection costs for solar PPAs because the
PPA price from the developer includes interconnection costs. For wind, the Company assumed
the interconnection costs for offshore wind to be $553.73/kW.

In addition to interconnections costs, this 2023 Plan includes three categories of system upgrades
costs based on different issues caused by the intermittent nature of renewable energy resources:

Transmission Integration Costs: These costs represent physical enhancements to the
transmission system needed to resolve low voltage and thermal conditions caused by integrating
significant volumes of solar generation.

Generation Re-dispatch Costs: This category represents costs resulting from real-time variability
of load and generator availability compared to day-ahead forecasted load and generator
availability.

Regulating Reserves Costs: This category represents ancillary payments the Company must make
to resources to ensure that the system can balance intra-day or intra-hour differences in load and
generation.

The sections below explain the analyses performed for each of these three categories. While the
Company has refined its methods to estimate the renewable energy integration costs compared to
prior Plans, more analysis is required in order to fully assess the necessary grid modifications and
associated costs of integrating increasing amounts of solar generation.

Transmission Integration Costs

The transmission integration cost was assessed by performing a steady state power flow analysis
when a total of 20 GW and 30 GW of solar generation is present on the transmission grid. The
analysis was performed based off of PJM’s generation interconnection queue to best reflect the
interconnection locations, sizes, and behaviors of the solar developers. The resulting power flow
violations results were then used to calculate the cost per kW of enhancements to the Company’s
transmission system.

All Alternative Plans include the addition of significantly more solar generation. Figure 4.6.3.1
shows the incremental integration costs assumed for Company-build solar as additional solar
generation is added to the system.

Figure 4.6.3.1 - Total Solar Integration Costs

Solar MW Total Cost
Up to 20,000 $103.26 per kW
20,000- 30,000 $129.34 per kW
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Generation Re-dispatch Costs

Re-dispatch generation costs are defined as additional costs that are incurred due to the
unpredictability of events that occur during a typical power system operational day. Historically,
these types of events were driven by load variations due to actual weather that differs from what
was forecasted for the period in question. Most power system operators assess the generation
needs for a future period, typically the next day, based on load forecasts and commit a series of
generators to be available for operation in that period. These committed generators are expected
to operate in an hour-to-hour sequence that minimizes total cost. Once within that period, however,
actual load may vary from what was planned and the committed generators may operate in a less
than optimal hour-to-hour sequence. The resulting additional costs due to real time variability are
known as re-dispatch costs.

As more intermittent generation — like solar or wind — is added to the grid, additional uncertainty
about re-dispatch costs is added due to factors such as unpredictable cloud cover or changes in
wind speed. In order to assess the resulting re-dispatch costs, the Company performed a simulation
analysis to determine the cost impact on generation operations at varying levels of solar, onshore
wind and offshore wind penetration. To study the effects of these intermittent resources, the
Company studied historic wind speed and solar irradiance data from the NREL.

To perform its generation re-dispatch costs analysis, the Company utilized the Aurora planning
model with a regional simulation topology consisting of PJM Interconnection, VACAR South,
Southern Company, Tennessee Valley Authority, and large sections of Midwest ISO (see map
below). The results from the Aurora model captured not only the DOM Zone hourly prices
interactively, but also the potential system cost impacts from intermittent resources outside the
Company’s service territory.

Figure 4.6.3.2— Aurora Model Topology

PJM

VACAR-S

For each simulation year, the Company performed a base case Aurora simulation by using the base
hourly renewable generation profiles to establish the base case commitment decisions. Using these
commitment decisions, the Company performed an additional 200 simulations but applying
different hourly renewable profiles from the NREL historical weather patterns studies to re-
optimize the system cost.
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The total system cost for each simulation was compared to the base case system cost of the same
year. This delta of the system cost is composed of the respective differences in fuel cost, variable
operations and maintenance (“O&M?”) cost, emission cost, and purchase and sale costs. The re-
dispatch cost is the delta of the system cost divided by the Company’s expected total renewable
generation.

Figure 4.6.3.3 — Re-Dispatch Cost Results

$20.00 20
2| Notes:
$18.00 18
Markers are 50th percentile for modeled years
- Bars are ranges between the 25th and 75th percentiles for the
$16.00 b he 25th and 75th les for th 46
o 2023 Update for modeled years -
.0
S1a.00 The 2023 Update Trend reflects interpolated values between 14
? ' model years, factoring in the 2038 Transmission Upgrade and
$12.00 Transco Zone 5 price projections (used after 2043) 0 ............... 12
$10.00 10
$8.00 o 3 8
> oM
$6.00 e B 6
$4.00 - 4
$2.00 RS AR (m] 5
Ao 0
$0.00 = 0
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048
© 2023 Update O 2021 Update - 2023 Update Trend O 2022 IRP Update

Regulating Reserve Costs

Regulating reserves are defined as additional reserves needed to balance the uncertainty of forecast
errors in net load that occur during a typical power system operational day. These reserves exclude
contingency reserves, which are defined as the loss of a major power system generation or
transmission system asset. Within the PJM market, these regulating reserves are an ancillary
service, the cost of which is charged to customers. Revenues collected for this ancillary service
are paid to resources available to supply or reduce energy to correct forecast errors. Unlike
contingency reserves, regulating reserves are needed to either increase or decrease generation in
any given operational hour. These reserves also differ from re-dispatch costs; they are paid to the
resource whether they are used or not during the operating hour. The regulating reserve costs
ensure that the transmission system has adequate resources available to handle forecast
uncertainty. The system pays for regulating reserves so that it has the capability to quickly re-
dispatch. In contrast, the operating costs to dispatch these regulating resources (to mitigate
forecast errors and stabilize the transmission system) are part of re-dispatch costs.

Historically, the level of regulating reserves was primarily driven by the uncertainty associated
with load during any given operating day. The intermittent nature of solar and wind generation
adds to this uncertainty. Accordingly, the levels of regulating reserves will need to increase to
compensate for this added uncertainty.
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A variety of resources can be used to address system uncertainty: energy storage, unscheduled CT
capacity, unscheduled duct burner capacity (on scheduled combined-cycle units), intraday
purchases and sales, and interruptible load.

In order to assess the increase of regulating reserves that will result from increasing volumes of
solar generation, the Company utilized the Electric Power Research Institute Dynamic Assessment
and Determination of Operating Reserves tool. This tool calculates operating reserves based on
correlations to other variables (e.g., forecasted generation, time of day) and can be used to evaluate
solar, wind, and load variations separately and in combination. The reserves volume required is
then reduced by the expected geographic diversity of the resources and technological diversity of
these resources (wind vs. solar).

Once the MW volume of solar and wind was determined as described above, the next phase of the
analysis was to determine a market price for these reserves. This was based on a historical analysis
of PJM day-ahead secondary reserves and is capped by the cost of new entry of a new combustion
turbine resource. The results of this analysis reflect the hourly cost of regulating reserves gradually
increases from $0.67/MWh in 2024 to $14.29/MWh in 2048. This occurs because the rate that
PJM is forecasted to increase the need for regulating reserves (driven by the level of renewables
build) grows more quickly within PJM than the projected addition of resources that provide
regulation reserves in PIM. The forecasts of resource additions are based on ICF projections in
states other than Virginia. Virginia resource additions are based on the projections in this 2023
Plan for the Company; for Appalachian Power Company and other sellers of electric power in
Virginia, the projections assume solar and wind resource additions according to the RPS
requirements for Appalachian Power Company.

From the Company’s perspective, regulating reserve costs will be incurred when the regulating

costs to serve the Company’s load exceed the revenue received from PJM for the Company units
that supply this ancillary service.
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Figure 4.6.3.4 — Net Regulating Reserves Cost of Market Purchases ($M

Year Plan A Plan B

2024 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0
2026 $0 $0 $0 $0 $0
2027 $0 $0 $0 $0 $0
2028 $4 $0 $0 $0 $0
2029 $24 $0 $13 $0 $0
2030 $51 $0 $39 $0 $0
2031 $78 $0 $0 $0 $0
2032 $97 $0 $0 $0 $0
2033 $103 $110 $125 $110 $122
2034 $266 $126 $156 $126 $133
2035 $278 $101 $185 $138 $140
2036 $292 $72 $215 $149 $150
2037 $192 $46 $213 $163 $182
2038 $164 $15 $208 $174 $194
2039 $133 $22 $242 $161 $167
2040 $105 $33 $282 $137 $143
2041 $70 $39 $316 $196 $201
2042 $33 $44 $351 $168 $170
2043 $0 $54 $392 $210 $212
2044 $0 $60 $431 $178 $180
2045 $0 $65 $469 $230 $202
2046 $0 $76 $514 $251 $220
2047 $0 $82 $556 $265 $233
2048 $0 $90 $598 $269 $245

4.8  Storage-Related Assumptions

All storage developed in this 2023 Plan is assumed to be four-hour, lithtum-ion batteries, though
the Company is pursuing a long duration storage pilot as well. For the planning period, all plans
were limited to 300 MW per year. In order to reach net zero, Alternative Plans D and E allowed
900 MW per year after 2038. In Alternative Plans B and D, the Company set constraints requiring
the PLEXOS model to select 2,700 MW of energy storage by 2035, consistent with the VCEA.
Third-party owned energy storage will make up 35% of the 2,700 MW. The Company plans to
meet interim VCEA targets, but storage development will be more heavily weighted to the later
part of the planning period, when more renewable penetration increases the value of battery storage
and additional technology options are commercially available.

4.9  Gas Transportation Cost Assumptions

Natural gas is largely delivered on a just-in-time basis. Vulnerabilities in natural gas supply and
transportation must be sufficiently evaluated from a planning and reliability perspective.
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Mitigating strategies such as storage, peaking services, on-site fuel capability, firm natural gas
supply purchases, firm pipeline transportation capacity, alternate pipelines, dual-fuel capability,
access to multiple natural gas supply basins, and overall fuel diversity all help to alleviate this risk.

There are two main types of pipeline transportation service contracts: firm and interruptible.
Natural gas delivered using a firm pipeline transportation service contract is available to the
customer during the contract term and is not subject to a prior transportation service claim from
another customer. The Company regularly uses both primary and secondary receipt and delivery
flexibility inherent in its pipeline firm transportation contracts to reliably deliver fuel to its gas-
fired generation fleet. While a pipeline force majeure event can interrupt primary, firm
transportation service, pipeline constraints, and restrictions can limit some or all secondary receipt
/ delivery flexibility, beyond primary firm contractual rights. Additionally, for firm natural gas
supply to be delivered reliably, sufficient supply must be scheduled in accordance with FERC-
approved pipeline nomination cycles, flow rules, and then- effective pipeline constraints and
restrictions.

For a firm pipeline transportation and/or storage service contract, the customer pays a monthly
capacity reservation charge that recovers its share of FERC-approved pipeline fixed costs
supporting the firm service. Interruptible pipeline transportation service contracts provide
transportation subject to the contractual rights of firm customers and other pipeline constraints and
restrictions. The Company predominantly uses firm pipeline transportation and firm storage
services to fuel its natural gas-fired generation fleet but can also use interruptible pipeline
transportation service depending on availability and PJM-directed need for gas-fired generation.

The Company included natural gas pipeline transportation and storage costs in its modeling. The
Company predominantly uses firm pipeline transportation and storage to fuel its combined-cycle
facilities. Additionally, the Company can utilize a firm pipeline transportation service not
otherwise needed for its combined-cycle facilities, to fuel its CTs. When available, the Company
can utilize interruptible pipeline transportation service for CTs because these peaking resources
typically operate with less than 20% capacity factors and are typically equipped with on-site
backup fuel. When setting capacity factor limits for new incremental CT units, the Company
assumed gas availability in the spring, summer, and fall, with oil only operations in the winter
when gas is most constrained.

The Company continually evaluates its generation fueling portfolio (including firm and
interruptible natural gas pipeline transportation services) with fuel deliverability, flexibility, and
affordability in mind. Specifically for natural gas, given the physical location of the Company’s
gas-fired generation fleet is in a fully subscribed pipeline corridor, pipeline constraints and
associated restrictions to secondary flexibility rights are commonplace. Therefore, in the interest
of generation fuel reliability, the Company requests and reviews proposals (covering various
terms) for incremental firm transportation, pipeline storage, peaking services, and onsite fueling
(oil or LNG). For example, given the current construction and regulatory uncertainties associated
with new natural gas pipeline builds, natural gas peaking services or on-site LNG can be effective
options to place specified amounts of natural gas fuel at specified locations for peak periods.
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4.10 Social Cost of Carbon

The social cost of carbon is an estimate in dollars of the economic damages that result from
emitting one ton of carbon into the air. For the past two years, the Company has incorporated a
social cost of carbon dispatch adder in its modeling assumptions; however, given the higher federal
carbon forecast assumptions received in the ICF forecast this year, the carbon adder seemed
duplicative. The Company continues to believe that some federal economic incentive will be
required for the country to reduce emissions and will revisit this assumption in future modeling.
The Company will also continue to consider the social cost or benefit of carbon in future CPCNs
as required.

4.11 Least-Cost Plan Assumptions

Alternative Plan A presents a least-cost plan using assumptions required by the SCC. Specifically,
Plan A uses the 2023 PJM Load Forecast adjusted for only existing and proposed energy
efficiency, consistent with prior SCC orders. It meets only applicable carbon regulations and the
mandatory RPS Program requirements of the VCEA; see Section 4.4, Commodity Price
Assumptions and Section 5.2.3, Environmental Regulations, for the Company’s assumptions
regarding “applicable carbon regulations.” For Plan A, the Company did not force the model to
select any specific resources and did not exclude any reasonable resource options. Consistent with
this directive from prior orders, the Company did not exclude carbon-emitting resources as an
option to reliably meet customers’ energy and capacity needs. The Company also included
reasonable build constraints in Plan A, including the 900 MW annual solar limit. The potential
unit retirements shown in Plan A are those selected by PLEXOS without regard for other factors
that the Company considers when evaluating unit retirements, as discussed further in Section 5.2.1,
Retirements.

4.12 PLEXOS Modeling Refinements
The Company has included several refinements to PLEXOS since the 2020 Plan to incorporate the
many requirements of the VCEA, including:

e A dynamic RPS Program requirement based on forecasted customer sales;

e The ability to purchase RECs from eligible market sources to satisfy a portion of the
Company’s RPS Program requirements;

¢ An adjustment to the REC requirement to account for ARB customers, maintaining 2022
ARB certification percentages;

e Deficiency payment logic that allows the model to choose a deficiency payment for RPS
Program compliance, as established by the VCEA, if economically advantageous for
customers compared to other options;

e Adjustments for excess RECs that can be sold to reduce customer cost;

e Included the options to purchase RECs from a Virginia REC market based on initial
forecasted price assumptions received from ICF;

e Optimized generating unit retirement logic for least-cost modeling;

e Included a declining cost curve for solar and storage unit capital costs consistent with the
NREL annual technology baseline assumptions for the moderate scenario, as discussed in
Section 1.6, Commodity Price and Cost Assumptions;

e Modeled distributed solar and all energy storage as combination units that reflect the costs
of 65% Company-owned resources to 35% PPAs;
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e Re-optimized the model for the cost sensitivities presented in Figure 2.6.3, rather than
locking down the base case build plan; and

e Modeled named solar units at the lower of the design capacity factor or the three-year
average of the Company’s existing solar facilities in Virginia.

The Company will continue to refine its modeling as additional functionality becomes available in
PLEXOS. The Company notes that REC banking remains unavailable in PLEXOS at this time.
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Chapter 5: Generation — Supply-Side Resources

This chapter provides an overview of the Company’s existing supply-side generation, the
generation resources under construction or development, and the Company’s analysis of future
supply-side generation. This chapter also provides a discussion of challenges related to the
development of significant volumes of solar resources.

5.1  Existing Supply-Side Generation

5.1.1 System Fleet
Figure 5.1.1.1 shows the Company’s 2022 capacity resource mix by unit type.

Figure 5.1.1.1 — 2022 Capacity Resource Mix by Unit Type
Net Summer Capacity

Generation Resource Type (MW) Percentage (%)
Coal 3,680 17.9%
Nuclear 3,348 16.2%
Natural Gas 8,392 40.7%
Pumped Storage 1,808 8.8%
oil 1,373 6.7%
Renewable 903 4.4%
PPA-Other 179 0.9%
PPA- Hydro 5 0.0%
PPA- Solar 921 4.5%

PPA- Contracted 5.4%
Company Owned 94.6%

Company Owned and PPA Contracted 100.0%
Purchases 0.0%
Total 100.0%

Due to differences in operating and fuel costs of various types of units and in PJM system
conditions, the Company’s energy mix is not equivalent to its capacity mix. The Company’s
generation fleet is dispatched by PJM within PJM’s larger footprint, ensuring that customers in the
Company’s service territory receive the economic benefit of all resources in the PJM power pool
regardless of the source. PJM dispatches resources within the DOM Zone from the lowest cost
units to the highest cost units, while maintaining its mandated reliability standards. Figures 5.1.1.2
and 5.1.1.3 provide the Company’s 2022 actual capacity and energy mix.

77



Figure 5.1.1.2 — 2022 Actual Capacity Mix
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Figure 5.1.1.3 — 2022 Actual Energy Mix
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Appendices SA through 5E provide basic unit specifications and operating characteristics of the
Company’s supply-side resources, both owned and contracted. Appendix SF provides a summary
of the existing capacity by fuel class. Appendices 5G and 5H provide energy generation by type
and by the system output mix. Appendix 51 provides a list of all Company-build or third-party
PPA solar and wind generating facilities placed in service, under construction, or under
development since July 1, 2018. Appendix 50 provides a list of renewable energy resources, and
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Appendix 5P provides a list of potential supply-side resources. Appendices 5Q and 5R present the
Company’s summer capacity position and seasonal capability, respectively. Appendix 5S provides
the construction cost forecast for Alternative Plan B.

5.1.2 Company-Owned System Generation

The Company’s existing system generating resources are located at multiple sites distributed
throughout its service territory. This diverse fleet of 91 generation units includes 4 nuclear, 8§ coal,
9 combined-cycles (“CCs”), 40 CTs, 3 biomass, 1 heavy oil, 6 pumped storage, 1 battery storage,
9 hydro, 1 offshore wind, and 9 solar with a total summer capacity of approximately 21,713 MW.
For details on the Company’s existing generating resources, see Appendix SA. The Company
currently owns and operates 903 MW of renewable energy resources, including solar, wind,
hydroelectric, storage, and biomass, with an additional 200 MW (nameplate) under construction.
The Company also owns and operates four nuclear facilities (3,349 MW), providing significant
zero-carbon generation for its customers.

Over the past two decades, the Company has made changes to its generation mix that have
significantly improved environmental performance. These changes include the retirement of
certain units, the conversion of certain units to cleaner fuels, the conversion to dry ash handling,
and the addition of air pollution controls. This strategy has resulted in significant reductions of air
pollutants such as NOx, sulfur dioxide (“SO2”), and mercury (“Hg”), as shown in Figure 5.1.2.1,
and has also reduced the amount of coal ash generated and the amount of water used.

Figure 5.1.2.1 — Company Annual Reduction in Emissions by Percent
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The Company develops a comprehensive greenhouse gas inventory annually. The Company’s
direct CO2 emissions (based on ownership percentage) were 21.8 million metric tons in 2021
compared to 24.3 million metric tons in 2020. The Company has been a leader in reducing CO2
emissions through retiring certain units; building additional efficient and lower-emitting natural
gas-fired power generating sources and carbon-free renewable energy sources, such as solar and
wind; and maintaining its existing fleet of non-emitting nuclear generation. As shown in Figure
5.1.2.2, from 2000 through 2021, the Company has reduced the CO2 emissions in tons from its
power generation fleet serving Virginia jurisdictional customers by 39%, while power production
has increased by 15%.

Figure 5.1.2.2 — Company CO; Mass Reductions versus Net Generation
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The Company’s integrated business strategy has also resulted in significant reduction in CO:2
emission intensity. COz2 intensity is the amount of emissions per MWh delivered to customers.
This calculation includes emissions from any source used to deliver power to customers, including
Company-owned generation, PPAs, and net purchased power.
customer impact COz intensity has decreased by 46% since 2000.
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Figure 5.1.2.3 — Customer Impact CO; Intensity
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5.1.3 Power Purchase Agreements

A portion of the Company’s load and energy requirement is supplemented with contracted PPAs.
The Company has existing contracts with fossil-burning and renewable energy PPAs for capacity
of approximately 1,164 MW (nameplate).

For modeling purposes, the Company assumed that its PPA capacity would be available as a firm
generating capacity resource in accordance with current contractual terms. These PPA units also
provide energy to the Company according to their contractual arrangements. At the expiration of
these PPA contracts, these units will no longer be modeled as a firm generating capacity resource.
The Company assumed that PPAs or any other non-Company owned resource without a contract
with the Company are available to the Company at market prices; therefore, the Company’s
optimization model may select these resources in lieu of other Company-owned, supply, or
demand-side resources should the market economics dictate. Although this is a reasonable
planning assumption, parties may elect to enter future bilateral contracts on mutually agreeable
terms. For potential bilateral contracts not known at this time, the market price is the best proxy
to use for planning purposes.

5.2 Evaluation of Existing Generation
The Company continuously evaluates various options with respect to its existing fleet, cognizant
of environmental regulations and other policy considerations.

5.2.1 Retirements

The VCEA mandates the retirement of carbon-emitting generation on a specific schedule unless
the Company petitions and the SCC finds that a given retirement would threaten the reliability and
security of electric services:
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e Chesterfield Units 5 and 6 (coal) and Yorktown Unit 3 (heavy oil) by 2024; and
e All remaining generation units that emit CO2 as a byproduct of combustion by 2045.

Chesterfield Units 5 and 6 and Yorktown Unit 3 are all scheduled to retire in May 2023. No
generation from these units is shown in the plans presented. Retirement notification letters for
these stations can be found in Appendix 2B. The Altavista, Hopewell, and Southampton biomass
units are no longer retiring by 2028 in all Alternative Plans, and RECs generated by those units
can be used for RPS compliance per pending legislation HB2026/SB1231. Separate from these
mandates, and consistent with prior Plans, the Company completed two analyses related to
retirement of existing units.

First, the Company completed a 10-year cash flow analysis focused on coal-fired, biomass-fired,
and large combined-cycle generation facilities under market conditions. The Company evaluated
10-year cash flows under five scenarios using the Base Case commodity price forecast as an
underlying market forecast. Unit NPVs were derived by comparing the unit costs, including
operations and maintenance and capital, to the total forecasted unit benefits, consisting of energy
and capacity revenues (and REC revenues where applicable) for the next 10 years based on the
snapshot in time when the analysis was conducted. This analysis allows the Company to view
each unit’s near-term projected revenue and cost streams in one place, and to determine key drivers
for unit profitability.

A positive NPV result indicates that the unit is currently better than market, while a negative value
indicates the unit is currently worse than market. These results alone are not comprehensive and
cannot exclusively be used to determine whether to continue to operate an existing unit. Other
quantitative and qualitative considerations must be prudently factored into such determinations,
such as remaining useful life, capacity and energy replacements, system reliability, fuel contracts,
transmission system considerations, personnel, impact of continued operation of the unit(s) on the
local economy, and environmental benefits, to name a few. The results of the 10-year cash flow
analysis are included in Figure 5.2.1.1.
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Figure 5.2.1.1: Ten-Year Cash Flow Analysis Results (NPV § Million)

Low High Est.
Units AVE 2 LT Capacity Capagcity T&D
Plan A B Price Price Impact

Clover 1 -2 $52 $48 ($23) $110 $0
Mt Storm 1 - 3 $148 $126 ($130) $352 $6

VCHEC ($199) | ($206) ($305) ($119) $16.8
Altavista $21 $20 $12 $27 $0
Hopewell $34 $32 $25 $39 $0
Southampton $36 $35 $27 $42 $0
Rosemary ($4) ($4) ($26) $16 $0
Bear Garden $570 $557 $454 $649 $6

Brunswick $1,217 $1,186 $954 $1,391 $6.5
Chesterfield 7 - 8 $316 $305 $241 $362 $3
Gordonsville 1 -2 $122 $118 $81 $150 $0

Greensville $1,600 $1,562 $1,301 $1,792 $6.5

Possum Point 6 $410 $397 $302 $482 $11.7
Warren $1,600 $1,568 $1,339 $1,771 $0

Note: “Est. T&D Impact” represents the approximate transmission and distribution upgrades that would be necessary to support

the unit retirement. This avoided cost is not included in the NPVs shown.

Second, as directed by the SCC, the Company included the same unit-specific data for the units
listed in Figure 5.2.1.1 in PLEXOS to allow the model to optimize endogenously the timing of
unit retirements. The Company presents these results as part of Alternative Plans A through C,
which shows all units running through the Study Period. While a few units had a negative value
in the 10-year NPV analysis, all units are positive when reviewed over the 25-year planning
horizon shown in Figure 5.2.1.2 and PLEXOS did not select to retire any units.

In Alternative Plans D and E, consistent with prior filings, the Company aimed to determine a
glide path to continue to reliably serve customers through the transition to a cleaner energy fleet,
taking into consideration components such as capacity factors, performance characteristics,
including ramping time, fuel diversity and availability, maintenance requirements, and
environmental regulations.
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Figure 5.2.1.2: Twenty-Five-Year Cash Flow Analysis Results (NPV § Million)

Units 2023 Plan A | 2023 Plan B | [0V Capacity | High Capacity
Price Price
Clover1-2 $423 $797 $563 $828
Mt Storm 1 - 3 $1,817 $3,763 $2,915 $3,876
VCHEC $193 $792 $465 $835
Altavista $104 $165 $138 $169
Hopewell $120 $181 $157 $184
Southampton $125 $186 $158 $190
Rosemary $27 $35 ($39) $45
Bear Garden $1,650 $2,440 $2,098 $2,486
Brunswick $3,670 $5,456 $4,689 $5,559
Chesterfield 7 - 8 $989 $1,603 $1,389 $1,631
Gordonsville 1 -2 $469 $775 $654 $791
Greensville $4,692 $6,869 $6,007 $6,984
Possum Point 6 $1,344 $2,103 $1,788 $2,145
Warren $4,114 $5,827 $5,068 $5,929

It is worth noting that a ten-year cash flow analysis is not the only deciding factor in retiring an
existing resource. Modeling in this 2023 Plan is based on normal weather and models the complete
system, which does not fully capture the value of a unit that may be based on location, fuel
diversity, value in extreme weather scenarios, operational flexibility, and black start capability,
among other factors.

The Company has not made any decision regarding the retirement of any generating unit other
than Yorktown Unit 3 and Chesterfield Units 5 and 6. Accordingly, the inclusion of a unit
retirement in this 2023 Plan should be considered as tentative, based only on a snapshot in time.
The Company’s final decisions regarding any unit retirement will be made at a future date.
Appendix 5] lists the generating units considered for potential retirement in Alternative Plan B.

5.2.2 Uprates and Derates

Efficiency, generation output, and environmental characteristics of units are reviewed as part of
the Company’s normal course of business. Many of the uprates and derates occur during routine
maintenance cycles or are associated with standard refurbishment. However, several unit ratings
have been and will continue to be adjusted in accordance with PJM market rules and environmental
regulations. Appendix 5K provides a list of historical and planned uprates and derates to the
Company’s existing generation fleet.

5.2.3 Environmental Regulations

There are several final, proposed, and anticipated U.S. Environmental Protection Agency (“EPA”)
regulations that will affect certain units in the Company’s current fleet of generation resources.
Appendix 5L shows regulations designed to regulate air, solid waste, water, and wildlife.
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The following section outlines changes to various environmental regulations since the Company
filed its 2020 Plan. The 2020 Plan contains a historical perspective on some of the environmental
regulations discussed. Appendix 5L shows regulations designed to regulate air, solid waste, water,
and wildlife.

Carbon Regulations

Federal Carbon Regulation

The past decade has seen attempts at carbon regulation at the federal level. The Clean Power Plan,
announced in 2015 by President Obama, sought to set limits on carbon emissions from power
plants. In 2018, President Trump announced the Affordable Clean Energy Rule (“ACE Rule”),
which repealed and replaced the Clean Power Plan with a rule that sought to set heat rate efficiency
improvements and improved operating and maintenance practices. Both efforts, which were
adopted by the EPA under Section 111(d) of the Clean Air Act, saw significant legal challenges.

On January 19, 2021, the D.C. Circuit Court vacated the ACE Rule. On June 30, 2022, the U.S.
Supreme Court issued a decision in West Virginia v. EPA that limits the scope of the EPA’s
authority to control greenhouse gas emissions from existing power plants under Section 111(d).
This decision will impact how greenhouse gas emissions can be regulated at existing power plants
by the EPA in future rulemakings, absent action from Congress. The EPA retains the authority to
regulate at the source by proposing mechanisms such as heat rate improvements, but the EPA no
longer holds the authority to regulate GHG emissions limits from power production by requiring
a shift in electricity production to cleaner renewable energy sources from certain fossil fuel-fired
power generation sources. Put another way, the EPA remains empowered to regulate carbon at
the power plant level, but not at the economy-wide or electric utility-wide level.

The EPA is currently working on a new set of guidelines to direct states in regulating GHGs from
existing fossil-fuel fired generating units within their borders. According to current EPA guidance,
the EPA intends to issue a proposed rule in spring 2023, with a final rule expected in spring 2024.

RGGI

Regional Greenhouse Gas Initiative (“RGGI”) is a collaborative effort to cap and reduce CO2
emissions from the power sectors of participating states. Virginia joined RGGI as of January 1,
2021, through regulations, referred to as the CO2 Budget Trading Rule. As a result, the Company
has been required to purchase COz allowances to cover CO2 emissions from its regulated emissions
sources.

On January 15, 2022, Virginia Governor Youngkin issued Executive Order Number Nine (“EOQ9”)
Protecting Ratepayers from the Rising Cost of Living Due to the Regional Greenhouse Gas
Initiative directing state agencies to take certain actions to “re-evaluate Virginia’s participation in
the Regional Greenhouse Gas Initiative and immediately begin regulatory processes to end it.” On
March 11, 2022, as directed by EO9, the Virginia Department of Environmental Quality issued a
report that presented a path for Virginia to end its participation in RGGI; the report also included
an evaluation of the cost and benefits of participation in RGGI in view of all applicable data.
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On December 7, 2022, the Virginia Air Board approved the Notice of Intended Regulatory Action
to move forward on the draft regulation to repeal Virginia’s CO2 Budget Trading Rule. In
accordance with Executive Order 19, which is the Governor’s process for developing and
reviewing state agency regulations, other executive branches within the government have
approved to move forward with the repeal. The proposed repealed regulation went out for public
comment on January 30, 2023, and the public comment period closed on March 31, 2023. A public
hearing was held on March 16, 2023. The exit from RGGI is expected to be completed by
December 31, 2023.

New Source Performance Standards for Greenhouse Gas Emissions

In December 2018, the EPA proposed revised new source performance standards (“NSPS”) for
greenhouse gas emissions from new, modified, and reconstructed stationary sources under Section
111(b) of the Clean Air Act. This action was never finalized. The EPA is currently reevaluating
the NSPS for new and modified sources including what is determined to be the best system of
emission reduction. A draft rule is expected in spring 2023. According to the EPA’s unified
agenda, the expected timeframe on a final rule is the second quarter of 2024.

Proposed Revisions to the Prevention of Significant Deterioration and New Source Review
Regulations for Greenhouse Gases

In August 2016, the EPA issued a draft rule proposing to reaffirm that a source’s obligation to
obtain a prevention of significant deterioration permit for greenhouse gas emissions is triggered
only if such permitting requirements are first triggered by non-GHG, or conventional, pollutants
that are regulated by the new source review program and exceed a significant emissions rate of
75,000 tons per year of CO2 equivalent emissions. There is no expected timeframe for the final
rule.

New Proposed Federal Vehicle Emission Standards

On April 12, 2023, the EPA proposed new vehicle standards for light, medium and heavy-duty
vehicles for model year 2027 and beyond. The EPA’s proposal increases the stringency of the
standard year-over-year on a phase-in approach. Through 2055, the EPA projects that the
proposed standards would avoid nearly 10 billion tons of CO2 emissions. The light and medium
duty vehicle proposed standards are expected to avoid 7.3 billion tons of CO2 emissions through
2055 and would also deliver significant health benefits by reducing fine particulate matter. The
heavy-duty truck proposal is projected to avoid 1.8 billion tons of COz through 2055.

Ozone National Ambient Air Quality Standards

The ozone national ambient air quality standard (“NAAQS”) governs ground-level ozone forming
pollutants, including NOx emissions. The Clean Air Act requires the EPA to review the NAAQS
every five years and revise the NAAQS if necessary.

On March 15, 2023, the EPA released a pre-publication of the final federal implementation plan
(“FIP”) addressing interstate transport for the 2015 Ozone NAAQS. The FIP is intended to resolve
the good neighbor obligations with respect to the 2015 NAAQs. Virginia and West Virginia are
covered in the FIP. The FIP consists of a combination of methods including a revised Cross-State
Air Pollution Rule (“CSAPR”) ozone season NOx emissions trading program with additional
restrictions not included in any of the current CSAPR trading programs. Coal-fired electric
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generating units (excluding circulating fluidized bed boilers) would be subject to daily emission
rate limits during ozone season and would have to surrender additional allowances (at a 3:1 ratio),
if limits are exceeded after the first 50 tons during the control period.

On December 31, 2020, the EPA published a final decision retaining the 2015 NAAQs of 70 parts
per billion (“ppb”) as the 2020 NAAQS. As directed by Executive Order 13990, “Protecting
Public Health and the Environment and Restoring Science to Tackle the Climate Crisis,” signed
by President Biden on January 20, 2021, the EPA undertook a review of the December 2020
decision that retained the 2015 NAAQs. As part of this reconsideration, the EPA is developing a
policy assessment to consider all policy-relevant information developed throughout the 2020
review, and to engage with the Clean Air Scientific Advisory Committee Ozone Review Panel.
The panel is currently reconsidering the decision to retain the 2015 NAAQs for ozone at 70 ppb
for both the primary and secondary limits. According to the EPA’s unified agenda, the EPA aims
to issue a draft ruling in the second quarter of 2023 and a final rule by the end of 2023.

Particulate Emission Standards

On January 6, 2023, the EPA released a pre-publication version of a proposed rule resulting from
its reconsideration of the primary (health-based) NAAQS for particulate matter (“PM NAAQS”).
The EPA is proposing to lower the primary annual PM2.s NAAQS from 12.0 micrograms per cubic
meter (“ug/m>”) to a level that would fall between 9.0 and 10.0 ug/m?, while soliciting comment
on an alternative annual PM2s standard within the range of 8.0 to 11.0 ug/m*®. The EPA is
proposing to retain the other PM NAAQs at their current levels, including the secondary 24-hour
PM2.5s NAAQS. According to the EPA’s unified agenda, a final rule is expected in the third quarter
of 2023.

Mercury & Air Toxics Standards

On March 6, 2023, EPA published a final rule that reinstates the Agency’s April 25, 2016 finding
that it is appropriate and necessary to regulate hazardous air pollutants emissions from coal and
oil-fired electric generating units under Section 112 of the Clean Air Act via the mercury and air
toxics standards (“MATS”) rule. All of the Company’s applicable units are complying with the
applicable requirements of the MATS rule.

On April 24, 2023, the EPA published a proposal to tighten certain aspects of the MATS rule
which include a lower emission limit for filterable particulate matter and required use of
continuous emission monitoring system to demonstrate compliance with the PM limit. Other
proposed changes include removal of emission limits for total and individual non-mercury
hazardous air pollutants, and elimination of a “startup” definition. The EPA is expecting to come
out with a final action by the end of 2023, with the final strategy and implementation likely
occurring in the second quarter of 2024.

Coal Combustion Residuals

The Company currently operates inactive ash ponds, existing ash ponds, and coal combustion
residual (“CCR”) landfills at eight different facilities. In April 2015, the EPA enacted a final rule
regulating (i) CCR landfills; (ii) existing ash ponds that still receive and manage CCRs; and
(ii1) inactive ash ponds that do not receive, but still store, CCRs. This rule created a legal
obligation for the Company to retrofit or close all inactive and existing ash ponds over a certain
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period of time, and to perform required monitoring, corrective action, and post-closure care
activities as necessary. Since the rule was enacted, the EPA has reconsidered portions of the rule
in response to litigation and petitions for reconsideration. In July 2018, the EPA promulgated the
first phase of changes to the CCR rule and continues to issue changes to the CCR rule. In August
2018, the D.C. Circuit Court issued a decision in the pending challenges of the CCR rule, vacating
and remanding to the EPA three provisions of the CCR rule. The Company does not expect the
scope of the D.C. Circuit Court’s decision to affect its closure plans.

Clean Water Act

The Clean Water Act (“CWA?”) is a comprehensive program that uses a broad range of regulatory
tools to protect the waters of the United States, including a permit program to authorize and
regulate discharges to surface waters with strong enforcement mechanisms.

Section 316(b)

In October 2014, the final regulations under Section 316(b) of the CWA became effective; these
regulations govern existing facilities and new units at existing facilities that employ a cooling
water intake structure and that have flow levels exceeding a minimum threshold. The rule
establishes a national standard for impingement based on seven compliance options but forgoes
the creation of a single technology standard for entrainment. Instead, the EPA has delegated
entrainment technology decisions to state regulators. State regulators are to make case-by-case
entrainment technology determinations after an examination of five mandatory facility-specific
factors, including a social cost-benefit test, and six optional facility-specific factors. The rule
governs all electric generating stations with water withdrawals above two million gallons per day
(“MGD”), with a heightened entrainment analysis for those facilities over 125 MGD.

The Company currently has seven facilities that are subject to the final Section 316(b) regulations.
Additionally, the Company may have one hydroelectric power facility subject to the final
regulations. The Company anticipates that it may have to install impingement control technologies
at certain of these stations that have once-through cooling systems. The Company is currently
evaluating the need or potential for entrainment controls under the final rule; decisions will be
made on a case-by-case basis after a thorough review of detailed biological, technology, cost, and
benefit studies.

Effluent Limitation Guidelines

In September 2015, the EPA revised its effluent limitations guidelines (“ELG”) for the steam
electric power generating category. The final rule established updated standards for wastewater
discharges that apply primarily at coal and oil steam generating stations. Affected facilities are
required to (i) convert from wet to dry or closed cycle coal ash management, (ii) improve existing
wastewater treatment systems, and/or (ii1) install new wastewater treatment technologies in order
to meet the new discharge limits. In April 2017, the EPA granted two separate petitions for
reconsideration of the ELG rule and stayed future compliance dates in the rule. In September
2017, the EPA signed a rule to postpone the earliest compliance dates for certain waste streams
regulations in the ELG rule from November 2018 to November 2020. However, the latest date for
compliance with the regulation remained December 2023.
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In October 2020, the EPA published a revised ELG rule that included changes in the requirements
for two waste streams, flue gas desulphurization (“FGD”) and bottom ash transport waters
(“BATW?), applicable to the Chesterfield Power Station and Mount Storm Power Station,
respectively. The 2020 ELG rule also extended the compliance deadlines for final compliance
with these requirements to December 2025 and offered an extended compliance deadline of
December 2028 for facilities choosing to meet restrictive discharge limits or electing to cease coal
combustion by that date. The Company is constructing BATW treatment facilities at Mt. Storm
Power Station designed to comply with the 2020 ELG rule BATW requirements by March 31,
2024. In addition, the Company will be retiring the last coal-fired generating units at the
Chesterfield Power Station during 2023.

On January 20, 2021, President Biden signed Executive Order 13990 directing federal agencies to
review rules issued in the prior four years that are, or may be, inconsistent with the President’s
stated environmental policy. On July 26, 2021, the EPA announced that it was initiating a
rulemaking process to determine whether to adopt more stringent limitations than those in the 2020
ELG rules for steam electric generating units. Subsequently, in March 2023, the EPA released a
pre-publication version of proposed revisions to the 2020 ELG rule that includes discharge
prohibitions on FGD and BATW waste streams. The BATW technology being installed at Mt.
Storm Power Station has been designed to comply with the BATW discharge prohibition should
it be promulgated. Retirement of the coal-fired generating units at Chesterfield Power Station
eliminates any impact of this proposed rule to that station’s discharges.

5.2.4 Nuclear License Extensions

The licenses to operate the two nuclear units at the Company’s Surry Power Station were renewed
by the NRC on May 4, 2021, permitting continued operation through 2052 for Unit 1 and through
2053 for Unit 2. The Company is now completing the upgrades deemed necessary to operate these
units in the extended period of operations.

The Company submitted its application to the NRC to renew the licenses for its two units at the
North Anna Power Station in August 2020. After the submittal, the Company engaged with the
NRC, consultants, and industry partners regarding additional information requested for the
application related to certain potential environmental impacts of operating North Anna Units 1 and
2 from 60 to 80 years. The Company submitted supplemental environmental information to the
NRC on September 28, 2022. The NRC provided a schedule with application milestones moving
forward that reflects an expected decision in July 2024, without intervenors filing contentions.
The Company remains confident that it will receive the renewed licenses for these units, which
would permit North Anna Units 1 and 2 to continue operating until 2058 and 2060, respectively.

In July 2022, the SCC approved the Company’s request for cost recovery related to (i) preparing
the subsequent license renewal applications and (ii) upgrading or replacing systems and equipment
deemed necessary to operate safely and reliably in the extended period of operation. Based on this
approval and the approval / anticipated approval of the subsequent license renewal application by
the NRC, all Alternative Plans in this 2023 Plan assume that an additional 20 years will be added
to the licenses at both the Surry and North Anna Power Stations.
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5.3 Generation Under Construction
See Appendix 3A provides for details on the generation project under construction that the SCC
has approved.

5.4 Generation Resources Under Development

The Company currently has solar, wind, energy storage, and CT generation projects under
development, along with an LNG facility at one of the Company’s existing units. The following
sections provide details on these projects, as does Appendix 3B.

The Company has paused material development activities for North Anna 3 following receipt of
the combined operating license (“COL”) in 2017. The Company is currently incurring minimal
capital costs associated with North Anna 3 specific to the administrative functions of maintaining
the COL.

5.4.1 Solar, Onshore Wind, and Energy Storage

As part of its on-going efforts to expand the portfolio of renewable energy and carbon-free
resources, and to meet the development targets as set forth in the VCEA, the Company has pursued
multiple avenues to identify viable projects. The Company annually issues an RFP for new solar
(utility-scale and distributed), energy storage, and onshore wind resources, seeking both projects
for the Company to acquire and projects for the Company to purchase the output through PPAs.
The Company also has sourced projects from outside the RFP process, which have traditionally
come in the form of either self-development or bilateral transactions. The Company evaluates all
potential projects and PPAs on an equal basis to determine which projects provide the best value
for customers. As required by the VCEA, the Company then brings new Company-owned and
PPA resources before the SCC for approval as part of its annual plan regarding the development
of solar, onshore wind, and energy storage.

5.4.2 Combustion Turbines

Combustion turbines provide firm energy during periods of high demand to ensure grid reliability
while supporting the growth of renewable energy resources specifically during periods when
intermittent resources are not generating. Dispatchable energy generation will be critical to fill the
gaps created when the production from intermittent generation drops but significant load
continues. For example, as discussed above in Section 1.3, Severe Weather Events, Winter Storm
Elliott showed the need for every generating unit in the Company’s fleet to be dispatched to meet
the system peak early in the morning when solar resources were not producing energy. This type
of extreme weather event threatens system reliability and requires resources to ensure the
Company can meet customer demands. As discussed in Section 1.1, PJM Load Forecast and
Energy Transition Risks, PJM has specifically identified critical concerns associated with
maintaining reliability during the transition to a system built on clean energy resources. CTs
provide the capability to quickly dispatch when needed, with a proven history of being highly
available, running reliably, and having the ability to provide energy over a longer period of
demand. Combustion turbines also can help to address probable transmission system reliability
issues resulting from the addition of significant renewable energy resources and the retirement of
coal-fired facilities that are discussed further in Section 7.5, Transmission System Reliability
Analyses, including support for system restoration by providing black start capabilities.
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For these reasons, the Company is evaluating sites and equipment for the construction of gas-fired
CT units. These new combustion turbines will be dual-fuel capable, have additional onsite backup
fuel supply, and be capable of blending hydrogen in the future. Multiple fueling capabilities
provide flexibility to endure multi-day extreme weather events when gas supply is limited.
Combustion turbines also support system restoration by providing black start capabilities. In order
to meet the energy and capacity needs associated with the load forecast and without a commercially
viable carbon-free, dispatchable generation alternative, CTs will be the critical component to
ensuring grid reliability in the near term.

5.4.3 LNG Facility at Greensville

Greensville County Power Station provides essential, around-the-clock power with the ability to
serve more than 350,000 Virginia homes. To maintain a readily available, reliable fuel source for
this critical station and potentially others, the Company is proposing to add storage capabilities for
LNG. This stored LNG will provide a reliable backup fuel supply to keep gas flowing in the event
of a natural disaster, extreme weather, or other fuel supply disruptions or constraints.

The need for this type of backup fuel supply is illustrated by fuel shortages that occurred in recent
years, impacting millions of customers. For example, in May 2021, the Colonial Pipeline, which
carries gasoline and jet fuel to the Southeastern United States, was shut down for five days due to
a cyberattack, resulting in a fuel shortage that affected millions of consumers and airlines along
the East Coast. As another example, in Texas in February 2021, extreme winter weather caused a
significant portion of the state’s electric generating capacity to fail when demand reached historic
highs, an issue compounded by failures of the natural gas delivery system, resulting in rolling
blackouts and impacting millions of people.

The addition of an LNG facility to support Greensville Power Station and potentially others will
reduce the Company’s reliance on a single gas pipeline, provide backup to support at least 1,588
MW of generating capacity, and support gas supply available to the Company’s fleet. This facility
is vitally important to the reliability and resilience of the Company’s system.

5.5 Future Supply-Side Generation Resources

The process of selecting alternative resource types starts with the identification and review of the
characteristics of available and emerging technologies, as well as any applicable statutory
requirements. Next, the Company analyzes the current commercial status and market acceptance
of alternative resources. This analysis includes determining whether particular alternatives are
feasible in the short- or long-term based on the availability of resources or fuel within the
Company’s service territory or PJM. The technology’s ability to be dispatched is based on whether
the resource is able to alter its output up or down in an economical fashion to balance the
Company’s constantly changing demand and supply conditions. Further, analysis of the
alternative resources requires consideration of the viability of the resource technologies available
to the Company. This step identifies the risks that technology investment could create for the
Company and its customers, such as site identification, development, infrastructure, and fuel
procurement risks. The feasibility of both conventional and alternative generation resources is
considered in utility-grade projects based on capital and operating expenses including fuel and
O&M.
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Further analysis is then conducted in PLEXOS to incorporate seasonal variations in cost and
operating characteristics, while integrating new resources with existing system resources. This
analysis more accurately matches the resources found to be cost-effective in this screening process.
This PLEXOS simulation analysis further refines the Company’s analysis and assists in selecting
the type and timing of additional resources that economically fit the customers’ current and future
needs.

Figure 5.5.1 summarizes the supply-side resource types that the Company reviewed as part of the
generation planning process.

Figure 5.5.1 - Alternative Supply-Side Resources

Resource Unit Type Dispatchable Prél:llzlry R]ilsl(s):)lize Il;léi)ézi
Acro-derivative Combustion Turbine Peak Yes Natural Gas Yes Yes
Battery Generic (30 MW) (4H) Peak Yes Varies Yes Yes
Combined Cycle - 3X1 Intermediate/Baseload Yes Natural Gas Yes No
Combined Cycle - 2X1 Intermediate/Baseload Yes Natural Gas Yes Yes
Combined Cycle - 1X1 Intermediate/Baseload Yes Natural Gas Yes Yes
Combined Heat and Power Peak Yes Varies No No
Waste Heat to Power Peak Yes Varies No No
Combustion Turbine Peak Yes Natural Gas Yes Yes
Fuel Cell Baseload Yes Natural Gas Yes No
Nuclear Small Modular Reactor Baseload Yes Uranium Yes Yes
Pumped Storage (300 MW) Peak Yes Renewable Yes Yes
Solar Intermittent No Renewable Yes Yes
Solar (Distributed) Intermittent No Renewable Yes Yes
Wind - Offshore Intermittent No Renewable Yes Yes
Wind - Onshore Intermittent No Renewable Yes Yes
Energy Storage Peak Yes Varies Yes No

5.5.1 Supply-Side Resource Options

The following sections provide details on certain newer supply-side resource options the Company
has considered. See Section 1.4, Small Modular Reactors, for additional details on small modular
reactors as a supply-side option. Previous Plans provide additional details on the more proven
technologies, including biomass, CCs, CTs, nuclear, and solar. In addition, Section 5.4,
Generation Resources Under Development, provides additional details on generation currently
under development, including solar, energy storage, wind, CTs, and a backup LNG facility.

Aero-derivative Combustion Turbine

Aero-derivative CT technology consists of a gas generator that has been derived from an existing
aircraft engine and used in an industrial application. Designed for a small footprint and low weight
using modular construction, aero-derivative CTs utilize advanced materials for high efficiency and
fast start-up times with little or no cyclic life penalty. Aero-derivative CTs have been designed
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for quick removal and replacement, allowing for fast maintenance, greatly reduced downtimes,
and resulting in high unit availability and flexibility. This is a fast ramping and flexible generation
resource that can effectively be paired with intermittent, non-dispatchable renewable resources,
such as solar and wind. Modeling for Alternative Plan A included two aero-derivative options, a
40 MW unit and a 90 MW unit. While these units are more expensive on a $/kW basis than standard
CTs, they may be needed in the future to provide regulation and reserves or in locations with
limited CIRs.

Combined Heat and Power / Waste Heat to Power

Combined heat and power (“CHP”) is the use of a power station to generate electricity and useful
thermal energy from a single fuel source. CHP plants capture the heat that would otherwise be
wasted to provide useful thermal energy, usually in the form of steam or hot water. The recovery
of otherwise wasted thermal energy in the CHP process allows for more efficient fuel usage.
CHP’s reduction in primary energy use through fuel efficiency leads to lower greenhouse gas
emissions.

Waste heat to power (“WHP”) is a type of combined heat and power that generates electricity
through the recovery of qualified waste heat resources. WHP captures heat byproduct discarded
by existing industrial processes and uses that heat to generate power. Industrial processes that
involve transforming raw materials into useful products all release hot exhaust gases and waste
streams that can be captured to generate electricity. WHP is another form of clean energy
production.

The Company will continue to track this technology and its associated economics based on site
and fuel resource availability, but modeling resources in alternative plans is not feasible without a
partner and specific location.

Energy Storage

The term “energy storage” applies to a diverse set of technologies that can store energy at one time
and make it available at another time. The technologies range in size, cost, performance
characteristics, and application. Energy storage can support the grid in several ways, including
improved reliability, increased resiliency, and operational flexibility. Based on the most current
information sourced from the EIA, the amount of utility-scale battery storage installed in the entire
United States is just over 5,000 MW. Of those 5,000 MW, approximately 400 MW are located
within the PJM region.

Until recently, energy storage resources have not been broadly deployed at utility scale, other than
pumped hydroelectric storage. In addition to legislation in recent years supporting pumped
storage, the GTSA established a pilot program to test different applications of storage, and the
VCEA sets targets for the development of energy storage generally in Virginia to enhance the
reliability and performance of the generation, transmission, and distribution systems. Incremental
incentives were made available for energy storage projects through the federal enactment of the
Inflation Reduction Act.

The Company has three BESS currently operational that were approved by the SCC under the
GTSA pilot program, one to study solar plus storage, one to study the prevention of solar back-
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feeding onto the transmission grid at a specific substation, and a third to study storage as a non-
wires alternative to reduce transformer loading at a specific distribution substation. The Company
filed its first annual report on the pilot program with the SCC on March 31, 2023, in Case No.
PUR-2019-00124, including lessons learned from constructing these three BESS. The Company
is evaluating additional opportunities for this pilot program, including storage paired with direct
current fast charging infrastructure for EVs and another potential project aimed at understanding
the ability of storage to provide backup power and resiliency for the Company’s customers. Under
the GTSA, the Company will also seek opportunities to expand its understanding of non-lithium
energy storage technologies by evaluating alternative forms of energy storage, including long
duration storage, and establish projects to deploy those technologies where technically and
economically feasible.

Separate from the GTSA pilot program, the SCC approved two Company-owned storage facilities
(one of which is paired with a solar facility) in March 2022 and an additional stand-alone storage
facility in April 2023, all of which are currently in various phases of construction. The SCC has
also approved 3 PPAs for stand-alone storage resources and 2 PPAs for solar plus storage resources
as prudent over the past two years.

The Company presents its plan for the development of additional energy storage resources in the
annual proceeding required by Va. Code § 56-585.5, including its progress to date on energy
storage development. See SCC Case Nos. PUR-2020-00134, PUR-2021-00146, and PUR-2022-
00124 for more information on the Company’s approach to energy storage. As stated in those
plans, the Company intends to pursue additional energy storage resources, including opportunities
to deploy energy storage as behind-the-meter incentives, non-wires alternatives programs, and
peak demand reduction programs. See Section 8.5, Battery Storage Pilot Program, for a
description of what the Company has proposed related to energy storage as a non-wires alternative.
The Company is also partnering with the Virginia Department of Emergency Management and All
Hazards Consortium on a pilot program in support of the Federal Emergency Management Agency
Building Resilient Infrastructure and Communities initiative to utilize mobile energy storage
systems during emergencies for back-up power to critical locations.

Fuel Cell

Fuel cells convert chemical energy from hydrogen-rich fuels into electricity and heat; there is no
burning of the fuel. Fuel cells emit water and CO2, resulting in power production that is almost
entirely absent of NOx, SOx, or particulate matter. Similar to a battery, a fuel cell is comprised of
many individual cells that are grouped together to form a fuel cell stack. Each individual cell
contains an anode, a cathode, and an electrolyte layer. When a hydrogen-rich fuel, such as clean
natural gas or renewable biogas, enters the fuel cell stack, it reacts electrochemically with oxygen
(i.e., ambient air) to produce electric current, heat, and water. While a typical battery has a fixed
supply of energy, fuel cells continuously generate electricity as long as fuel is supplied. Fuel cells
were invented in 1932 and put to commercial use by the National Aeronautics and Space
Administration in the 1950s. They are now most common as a power source for buildings and
remote areas, but continual improvements in technology are quickly bringing them into wider use.

94



5.5.2 Levelized Busbar Costs / Levelized Cost of Energy

The Company’s busbar model was designed to estimate the levelized energy costs of various
technologies on an equivalent basis. The busbar results show the levelized cost of power
generation at different capacity factors and represent the Company’s initial quantitative
comparison of various alternative resources. These comparisons include fuel, heat rate, emissions,
variable and fixed operation and maintenance costs, expected service life, overnight construction
costs, and applicable REC investment or tax credits. These comparisons are also referred to as the
levelized cost of energy or “LCOE”.

Figures 5.2.2.1 and 5.2.2.2 display high-level results of the busbar model, comparing the costs of
the different technologies. The results were separated into two figures because non-dispatchable
resources are not equivalent to dispatchable resources in terms of the energy and capacity value
they provide to customers.

Figure 5.5.2.1 - Dispatchable Levelized Busbar Costs (2027 COD)
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Notes: “CC” = combined-cycle; “CT” = combustion turbine; “CT Aero” = aeroderivative combustion turbine; “SMR” = small
modular reactor
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Figure 5.5.2.2 - Non-Dispatchable and Energy Storage Levelized Busbar Costs (2027 COD)
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Note: “4H” = four hour; “CF” = capacity factor. Appendix 5M contains the tabular results of the screening level analysis.
Appendix 5N displays the assumptions for heat rates, fixed and variable O&M expenses, expected service lives, and the
estimated construction costs.

In Figure 5.5.2.1, the lowest values represent the lowest cost assets at the associated capacity
factors along the x-axis. Therefore, one should look to the lowest curve (or combination of curves)
when searching for the lowest cost combination of assets at operating capacity factors between 0%
and 100%. Resources with LCOE above the lowest combination of curves generally fail to move
forward in a least-cost resource optimization. Higher LCOE resources, however, may be necessary
to ensure reliability and achieve other constraints such as those required by carbon regulations.
Figures 5.5.2.1 and 5.5.2.2 allow comparative evaluation of resource types.

In Figure 5.5.2.1, the value of each cost curve at 0% capacity factor depicts the amount of invested
total fixed cost of the unit. The slope of the unit’s cost curve represents the variable cost of
operating the unit, including fuel, emissions, and any REC or PTC or ITC value a given unit may
receive.

Figure 5.5.2.2 displays the non-dispatchable and energy storage resources that the Company
considered in its busbar analysis. Wind and solar resources are non-dispatchable with intermittent
production and lower dependable capacity ratings. Both resources produce less energy at peak
demand periods compared to dispatchable resources, requiring more capacity to maintain the same
level of system reliability. Non-dispatchable resources may require additional grid equipment and
technology changes in order to maintain grid stability.

As shown in Figure 5.5.2.1, CT technology is currently the most cost-effective option at capacity
factors less than approximately 40% for meeting the Company’s peaking requirements. The CC
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3x1 technology is the most economical option for capacity factors greater than approximately 40%.
As depicted in Figure 5.5.2.2, solar is a competitive choice at capacity factors of 22% to 25%.

The assessment of alternative resource types and the busbar screening process provides a
simplified foundation in selecting resources for further analysis. However, the busbar curve is
static in nature because it relies on an average of all of the cost data of a resource over its lifetime.

5.5.3 Third-Party Market Alternatives
During the last several years, the Company has increased its engagement of third-party solar
developers in both its Virginia and North Carolina service territories.

In Virginia, the Company issues annual RFPs for solar, onshore wind, and energy storage
resources, as discussed in Section 5.4.1, Solar, Onshore Wind, and Energy Storage, and will
continue to do so.

In North Carolina, the Company has signed 94 PPAs totaling approximately 722 MW (nameplate)
of new solar PPAs. Of these, 696 MW (nameplate) are from 92 solar projects that were in
operation as of December 2022. Most of these projects are qualifying facilities contracting to sell
capacity and energy at the Company’s published North Carolina Schedule 19 rates in accordance
with the Public Utility Regulatory Policies Act.

5.6 Challenges Related to Significant Volumes of Solar Generation

All Alternative Plans in this 2023 Plan include significant development of solar resources, as
shown in Section 2.2, Alternative Plans. Based on current technology, challenges will arise as
increasing amounts of these non-dispatchable, intermittent resources are added to the system. This
section seeks to identify these challenges, which include intra-day, intra-month, and seasonal
challenges posed by the interplay of solar generation and load, as well challenges related to system
restoration. This section also discusses challenges related to constructing the level of solar
generation as shown in the Alternative Plans. In this 2023 Plan, Alternative Plan B best addresses
these challenges based on current technology. But the Company stands ready to meet these
challenges with continued study, technological advancement, and innovation, and will provide the
results of these advancements in future Plans and update filings.

Challenges Related to Capacity
e ELCC values of solar resources have been projected by PJM to drop significantly over
time.
e The Company is not aware of any plans for non-Company load serving entities in the DOM
Zone to secure additional generation. Historically, non-Company load serving entities in
the DOM Zone have depended heavily on imported capacity from other zones.

Challenges Related to Energy
o The issues listed in Challenges Related to Capacity, concerning non-LSE demand apply
to energy supply as well.
e Solar generation experiences “non-normal” weather conditions throughout the year when
output is significantly less than expected seasonal averages.
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The increased customer demand from data centers has a significantly different seasonal
and time-of-day profile than planned solar generation.

Challenges Related to the Solar Production Profile

The solar production profile is heavily biased towards the middle of the day and produces
much less energy in the winter months.

Heavy cloud cover tends to reduce solar production to a much greater extent than its impact
to customer cooling demand.

After periods of heavy snowfall, solar modules can take several days to get back to
expected levels of production.

Challenges Related to Black Start and System Restoration

At this point in time, solar generation would not be used for black start system restoration
due to the impacts intermittent generation would have on grid stability during black start
system restoration. Until there is sufficient energy storage to generate electricity at night
and to mitigate the impacts of intermittent generation, solar generation will provide little
to no value for black start purposes.

Challenges Related to Constructability

Utility scale solar development requires significantly more land (per kW and per kWh)
than any other technology.

Solar development is most efficient from a kW/acre perspective with flat terrain and
competes heavily with agricultural usage.

Many Virginia communities have actively opposed large scale solar developments.
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Chapter 6: Generation — Demand-Side Management

This chapter provides a description of the DSM planning process, and an overview of approved,
proposed, and rejected DSM programs. See Section 4.1.3, Energy Efficiency Adjustment for
discussion of how the Company adjusted the load forecasts used in this 2023 Plan to account for
energy efficiency targets. This chapter also provides the energy efficiency-related analysis
required by the GTSA.

There are several drivers that will affect the Company’s ability to meet the current level of
projected energy and demand reductions, including the cost-effectiveness of the DSM programs
when filed, the SCC and NCUC approval of newly filed programs, the continuation of existing
programs, the final outcome of proposed environmental regulations and customers’ willingness to
participate in approved DSM programs.

6.1 DSM Planning Process
The Company has historically used the following process related to its DSM programs:

Eioa Implementation
Generate Ideas Evaluation and SCC Filing. SCC Proceeding d I EM&V
Modeling and Control

The GTSA established the DSM stakeholder group, which helps to generate new program ideas.
The Company takes those ideas and develops them into more concrete program parameters, which
are then compiled into an RFP of candidate program designs and implementation services sent to
qualified vendors. The Company develops assumptions for new DSM programs by engaging
vendors through a competitive RFP process to submit proposals for candidate program design and
implementation services. As part of the bid process, basic program design parameters and
descriptions of candidate programs are requested. To the extent practical, the Company prefers
that the program design vendor is the same vendor that implements the final implementation. The
Company believes this enables as much continuity as possible from design to implementation.

Once proposals through an RFP process are received, the Company’s energy conservation group
works with the Company’s supply chain group to systematically review the proposals. Program
designs are reviewed for responsiveness to the RFP, practicality of the design, technology
requirements, staffing plan, marketing plan, reasonableness of the measures proposed, overlap
with existing measures, cost reasonableness, previous experience, work history with the Company,
expected ability to deliver the services proposed, and ability of the proposing firm to comply with
the Company’s terms and conditions, data protection requirements, and financial requirements.
Proposals must contain detailed information regarding measure load profiles and market
penetration projections in a specific format which allows modeling of the program as a demand-
side resource when compared against other resources, including supply-side resources.

Candidate designs that are judged to be reasonable, based on preliminary review, are evaluated for
cost-effectiveness from a multi-perspective approach using four of the standard tests from the
California Standard Practice Manual: (i) the Participant Test, (ii) Utility Cost Test, (iii) Total
Resource Cost Test, and (iv) Ratepayer Impact Measure Test. Each test uses the NPV of costs and
benefits. Tests are conducted at a program and portfolio level.
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PLEXOS does not have the ability to conduct cost/benefit evaluations for DSM within the model
itself, leading to the need for an additional model, tool, or process. For this reason, the Company
has developed the Load Management Tool to perform the cost/benefits test leveraging the results
obtained from PLEXOS. The inputs into the Load Management Tool are consistent with those in
PLEXOS for the 2023 Plan. The Company looks at the results of all of the cost/benefit test scores,
as well as NPV results, to evaluate whether to file for regulatory approval of a potential program,
extension, or modification.

If the programs are cost-effective based on the modeling results, or otherwise legislatively stated
to be in the public interest for policy reasons, the programs are then filed with the SCC for
approval. The SCC approval process lasts approximately eight months. For the programs that are
approved, the Company works with the RFP suppliers to finalize a contract for full implementation
of the program. Once all details are finalized, a new DSM program can be launched for
participation by eligible customers. Programs that meet the statutory criteria in Virginia are then,
when feasible on a smaller scale, brought forth in the following year to the NCUC for
consideration.

Finally, the Company conducts evaluation, measurement and verification (“EM&V”) of all DSM
programs and files the annual EM&V report with the SCC and NCUC each June for the prior
calendar year on specific program metrics, including participation, spending, and energy and
demand savings.

6.2  Approved DSM Programs

Appendix 6A provides program descriptions for the currently active DSM programs. Included in
the descriptions are the branded names used for customer communications and marketing plans
that the Company is employing and its plans to achieve each program’s penetration goals.
Appendices 6B, 6C, 6D, and 6E provide the system-level non-coincidental peak savings,
coincidental summer peak savings, annual energy savings, and penetrations for each approved
program.

The Company also currently offers one DSM pricing tariff, the standby generation (“SG”) rate
schedule, to enrolled commercial and industrial customers in Virginia and North Carolina. This
tariff provides incentive payments for dispatchable load reductions that can be called on by the
Company when capacity is needed. One customer is currently on the SG tariff in North Carolina
and no customers participate in Virginia. The SG tariff provides a direct means of implementing
load reduction during peak periods by transferring load normally served by the Company to a
customer’s standby generator. The customer receives a bill credit based on a contracted capacity
level or the average capacity generated during a billing month when SG is requested. During a
load reduction event, a customer receiving service under the SG rate schedule is required to transfer
a contracted level of load to its dedicated on-site backup generator. Figure 6.2.1 provides estimated
load response data for summer/winter 2022.

Figure 6.2.1 - Estimated Load Response Data

Summer 2022 Winter 2022
Number of Estimated MW Number of Estimated MW

Tariff Events Reduction Events Reduction

Standby Generation 19 2 0 0




The Company modeled this existing DSM pricing tariff over the Study Period based on historical
data from the Company’s customer information system. Projections were modeled with
diminishing returns assuming new DSM programs will offer more cost-effective choices in the
future.

6.3 Proposed DSM Programs

On December 13, 2022, the Company filed for SCC approval in Case No. PUR-2022-00210 for
five new DSM programs (including one pilot) and four new program bundles as Phase XI
programs:

e Residential Customer Engagement Program (EE)

e Residential Efficient Products Marketplace Program (EE)

e Residential Peak Time Rebate Program (DR)

e Non-Residential Custom Program (EE)

e Residential EV Telematics (Pilot Program)

e Residential Income and Age Qualifying Bundle Program (EE)

e Non-Residential Income and Age Qualifying Bundle Program (EE)
e Non-Residential Prescriptive Bundle Program (EE)

e Residential Home Retrofit Bundle Program (EE)

The SCC must issue its Final Order in Case No. PUR-2022-00210 in August 2023.

Appendix 6F provides program descriptions for the proposed DSM programs. Appendices 6G,
6H, 61 and 6J provide the system-level non-coincidental peak savings, coincidental peak savings,
energy savings, and penetrations for each proposed program.

6.4 Future DSM Initiatives

The Company will be conducting an appliance saturation study in 2023 and, once completed, will
begin a new DSM market potential study within the Company’s service territory. This market
potential study will provide additional guidance regarding what additional DSM measures are
achievable.

During the first and second quarter of each year, the Company conducts an RFP process to solicit
designs and recommendations for a broad range of DSM programs. The Company anticipates
continuing this process for the foreseeable future. Within this process, detailed proposals are
requested for programs that include measures identified in the most recent DSM potential study,
as well as other potential cost-effective measures based upon current market trends.

Load conditions, energy prices, generation resource availability, and customer tolerance for the
use of DSM are all important considerations for the Company in determining which DSM
resources to deploy in the future. The use of these DSM resources largely depends on the
circumstances and cannot be prescribed in any definitive manner. The Company will continue to
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identify and seek approval to implement DSM programs that are cost-effective or meet public
policy goals.

As to cost-effective DSM available to respond to the growth of the winter peak, the Company’s
Distributed Generation Program is currently available to eligible non-residential customers in
Virginia and provides dispatchable demand savings during winter periods to non-residential
customers who meet participation requirements based upon size. The Company also offers a
demand response residential smart thermostat control program, which also provides winter
demand and energy savings. Further, the Company’s other proposed DSM programs noted in
Section 6.3, Proposed DSM Programs, address both summer and winter peaks as well as energy
requirements. While demand response programs can be used to reduce peak periods explicitly,
energy efficiency programs can also provide reductions during winter hours. The Company is also
actively involved with and participating in the DSM stakeholder process, as required by the GTSA
and led by the SCC-appointed independent moderator, to further assist the Company in
identifying potential opportunities for future energy efficiency and demand response programs and
pilots. This effort will hopefully lead to future DSM initiatives that will address both summer and
winter peak hours.

Appendices 6K and 6L provide the system-level coincidental peak savings and energy savings for
the generic undesignated EE programs.

6.5 Rejected DSM Programs
A list of the rejected DSM programs from prior integrated resource planning cycles is shown in
Appendix 6M. Rejected programs may be re-evaluated and included in future DSM portfolios.

6.6 GTSA Energy Efficiency Analysis

Enactment Clause 18 of the GTSA required, “That as part of its integrated resource plans filed
between 2019 and 2028, any Phase II Utility, as that term is defined in subdivision A 1 of § 56-
585.1 of the Code of Virginia, shall incorporate into its long-term plan for energy efficiency
measures policy goals of reduction in customer bills, particularly for low-income, elderly,
veterans, and disabled customers; reduction in emissions; and reduction in the utility's carbon
intensity.”

In its 2021 DSM filing, Case No. PUR-2021-00247, the Company filed a long-term plan for the
Company’s DSM initiatives with the end goal of setting forth an achievable strategy for meeting
the VCEA energy efficiency targets, as well as the state energy and policy goals noted above. The
long-term plan provides a vision and pathways for making every practicable effort to achieve the
legislative goals over short-, medium-, and long-term time frames. The long-erm plan addresses:
(i) strategic vision; (ii) achievability of GTSA and VCEA energy efficiency goals; (iii) risks,
challenges, and opportunities stemming from legislative and regulatory changes; (iv) sector
profiles, program design recommendations, and implementation pathways aligned with goals and
high-level timelines; (v) approaches for adapting to an evolving customer market and
advancements in technology; and (vi) high level forecast of energy and demand impacts, program
costs, and cost-effectiveness.
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The Company immediately began addressing the recommendations contained within the long-term
plan and has made proposals to the SCC consistent with the recommendations therein as part of
its filings for DSM Phases X and XI. The energy efficiency adjustments described above include
the projected energy efficiency savings associated with the approved DSM Phase X, and the Phase
XI savings will be incorporated into future Plans if approved by the SCC.

In particular, the Company notes that as part of its long-term plan for energy efficiency measures,
the Company has projected spending at least 15% of all DSM-related spending on programs
targeted towards low-income, elderly, and veteran populations. Indeed, the Company’s DSM
portfolio inclusive of Phase XI includes 15.4% of all DSM program costs designed to benefit
vulnerable customers.

The continued implementation of the approved DSM programs will further carbon intensity
reduction goals, reduce the number of RECs required for RPS compliance, and benefit
participating customers through lower energy usage and resulting bills. The Company will
continue to actively participate in the stakeholder forum, which provides transparency and
inclusivity in the DSM planning process as part of its efforts to achieve the DSM policy goals set
by the Commonwealth.

Enactment Clause 18 of the GTSA also directed that utility considerations of energy efficiency
within its long-term plan shall include analysis of the following:

e Energy efficiency programs for low-income customers in alignment with billing and credit
practices;

e Energy efficiency programs that reflect policies and regulations related to customers with
serious medical conditions;

e Programs specifically focused on low-income customers, occupants of multifamily
housing, veterans, elderly, and disabled customers;

e Options for combining distributed generation, energy storage, and energy efficiency for
residential and small business customers;

e The extent that electricity rates account for the amount of customer electricity bills in the
Commonwealth and how such extent in the Commonwealth compares with such extent in
other states, including a comparison of the average retail electricity price per kWh by rate
class among all 50 states;

e An analysis of each state’s primary fuel sources for electricity generation, accounting for
energy efficiency, heating source, cooling load, housing size, and other relevant factors;
and

e Other issues as seem appropriate.

These items are addressed in the subsequent sections.

6.6.1 Considerations for Certain Customers Groups and Options for Combining Distributed
Generation, Energy Storage, and Energy Efficiency

The Company’s existing Residential Income and Age Qualifying Home Improvement Program

provides in-home energy assessments and installation of select energy-saving products at no cost

to eligible participants. The Program is available to qualified customers in the Company’s Virginia
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service territory who earn 60% state median or area median income, whichever is higher. It is also
available to customers who are 60 years or older with a household income of 120% of the state or
area median income. The Program is available to qualified individuals living in single-family
homes, multifamily homes, and mobile homes.

The Company also offers the House Bill 2789 (Heating and Cooling/Health and Safety) Program,
which provides incentives for the installation of program measures that reduce residential heating
and cooling costs and enhance the health and safety of residents, including repairs and
improvements to home heating and cooling systems and installation of energy-saving measures in
the house, such as insulation and air sealing. A companion program, the HB 2789 solar
component, offers incentives to participants of the first component for the installation of
photovoltaic solar panels at their residence. As with the Company’s other low-income programs,
the Company partners with Weatherization Service Providers (“WSP”) to perform community
outreach and install program measures to eligible customers.

Additionally, the Company offers certain EnergyStar measures such as EnergyStar appliances,
EnergyStar ceiling fans, and EnergyStar windows to low-income customers. And, in its most
recent DSM filing update in Case No. PUR-2022-00210, the Company proposed a bundled version
of its income and age qualifying programs to ensure differing program offerings did not expire and
to promote greater operational efficiencies with the WSP network in the field, which consists of
non-profit providers performing the program field work and installing select energy-saving
program measures. This regulatory matter is pending, with a final order expected in the latter part
of summer in 2023.

Separate from program proposals, a special subgroup focused on low-income DSM program
improvements meets as part of the stakeholder process and making valued suggestions for future
program improvements that will result in better alignment with the state’s federally funded
program. The Company has and will continue to work with the Department of Housing and
Community Development to establish alignment with programs where helpful and beneficial.

6.6.2 Electricity Rate and Consumption Comparison
Electricity bills are driven by a combination of electricity rates and electricity consumption. The
following charts show where each state and the Company falls by electricity rate and consumption.

In the residential sector, the Company and Virginia as a whole fall within a cluster of mostly
southern states with below-average rates and relatively high consumption. The consumption level
reflects a high saturation of electric heating equipment compared to other parts of the U.S., paired
with high cooling loads.

104



Figure 6.6.2.1 — States by Residential Average Price per kWh and Consumption per
Household
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U.S Energy Information Administration, Annual Electric Power Industry Report, Form EIA-861 detailed data files, Year: 2021,
https://www.eia.gov/electricity/data/eia861/.

In the commercial sector, Virginia is an extreme outlier in consumption per customer, averaging
more than 130,000 kWh per year. The Company is one of three utilities in Virginia with average
commercial consumption over 100,000 kWh per year; the others are the City of Harrisonburg,
Appalachian Power Co., and Virginia Tech Electrical Services. In contrast, the utility with the
lowest average commercial consumption is Northern Neck Elec Coop, Inc with less than 16,000
kWh per commercial customer.

The primary drivers of commercial consumption are the size of the customer (i.e., building square
feet, number of employees) and the type of building activity. Denser urban areas tend to have
larger commercial buildings and therefore higher average commercial consumption, and the
Company’s service territory captures many of Virginia’s densest urban areas. The Company also
has a high concentration of data centers among its commercial customers. Data centers are
extremely energy intensive, as the densely packed computing equipment they contain produces
waste heat that drives high space cooling loads. Because of the extreme differences among
commercial customers, building efficiencies are typically compared based on energy intensity (i.e.,
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energy use per square foot) and only among similar building types (i.e., offices with offices and
restaurants with restaurants). Unfortunately, data was not available to calculate energy intensity
for each state, or to make more granular comparisons.

Figure 6.6.2.2 — States by Average Commercial Price per kWh and Average Consumption
per Commercial Customer
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6.6.3 National Comparison of Primary Fuel Sources for Generation

The Company engaged DNV GL Energy Insights U.S.A. (“DNV GL”) to analyze fuel source for
generation, as well as the additional metrics referred to in the legislation. This analysis is provided
in Appendix 6N.

6.6.4 Other Relevant Issues for Energy Efficiency Analysis

DNV GL, on behalf of the Company, also periodically assesses both the current stock of appliances
through an appliance saturation study, and the potential for electric energy (kWh) and demand
(kW) savings from Company-sponsored DSM programs through a market potential study of both
residential and commercial customers. The most recent iteration of this process is currently
underway, and results are expected by late 2023 or early 2024. The results will include:

e Estimates of the magnitude of potential savings on an annual basis;

e Estimates of the costs associated with achieving those savings; and

e Calculations of the cost-effectiveness of the measures based on the estimates above
from a total resource cost perspective assuming PJM market price estimates.
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The Company and DNV GL conducted previous market potential studies in 2015, 2017 and 2020.
Appliance saturation studies and residential conditional demand analyses were conducted in 2013,
2016, 2019-2020, and included mail and electronic surveys of residential and commercial
customers.

The market potential studies estimate three basic types of energy efficiency potential:

e Technical potential: The complete penetration of all measures analyzed in applications
where they were deemed technically feasible from an engineering perspective.

e Economic potential: The technical potential of those energy efficiency measures that
are cost-effective when compared to supply-side alternatives.

e Achievable program potential: The amount of savings that would occur in response to
specific program funding, marketing, and measure incentive levels. In this study, the
Company looked at the potential available under two funding scenarios—50%
incentives and 75% incentives.

The Company, through its DSM stakeholder process, uses the information contained in the market
potential studies to help develop ideas for potential DSM programs to include measures that may
be cost beneficial. The most recent market potential study is typically released with a Company
solicitation for DSM programs.

6.7 Overall DSM Assessment

In this 2023 Plan, there is a total reduction of 1,786 GWh by 2023 in DSM-related savings. By
2028, there are 3,696 GWh of reductions included in the PLEXOS modeling for this 2023 Plan.
Projected energy savings include reductions from identified sources (i.e., DSM programs approved
by the SCC), as well as unidentified sources (i.e., “generic” DSM as discussed in Section 4.1.3,
Energy Efficiency Adjustment and below). For modeling purposes, neither the identified nor the
unidentified sources included free-ridership effects. If these sources had included free-ridership
effects, the reductions by 2023 and 2028 would be 1,858 GWh and 3,719 GWh, respectively.
Projected savings attributable to DSM programs in 2028 are shown in Appendix 60.

At the end of the Planning Period (i.e., 2038), energy reductions projected for the identified DSM
programs are approximately 1,468 GWh. This compares to 1,373 GWh identified in the 2020
Plan. Most of the increase in energy reductions is attributed to the additions of the Phase IX and
Phase X programs. The capacity reductions at the end of the Planning Period for the identified
DSM programs are 433 MW in this 2023 Plan. This compares to 383 MW in the 2020 Plan. Most
of the increase in capacity reductions is attributed to the additions of the Phase IX and Phase X
programs.

In this 2023 Plan, the unidentified DSM resources are presented as an unidentified generic block
of energy efficiency reductions to meet the GTSA and VCEA requirements, as explained in
Section 4.1.3, Energy Efficiency Adjustment. That section also includes a discussion of the
energy efficiency reductions used as adjustments to the load forecast in this 2023 Plan. Figures
4.1.3.1 and 4.1.3.2 show these energy efficiency energy and capacity adjustments, respectively.
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Appendix 6P presents a comparison of the Company’s expected demand-side management costs
relative to expected supply-side costs. The costs are provided on a levelized cost per MWh basis
for both supply- and demand-side options. The supply-side options’ levelized costs are developed
by determining the revenue requirements, which consist of the dispatch cost of each of the units
and the revenue requirement associated with the capital cost recovery of the resource. The
demand-side options’ levelized cost is developed from the cost-benefit runs. The costs include the
yearly program cash flow streams that incorporate program costs, customer incentives, and
evaluation, measurement, and verification costs. The NPV of the cash flow stream is then levelized
over the Planning Period using the Company’s weighted average cost of capital. The costs for
both types of resources are then sorted from lowest cost to highest cost and are shown in Appendix
6P.

Notably, the Company does not use levelized costs to screen DSM programs. DSM programs also
produce benefits in the form of avoided supply-side capacity and energy cost that should be netted
against DSM program cost. The DSM cost-benefit tests are the appropriate way to evaluate DSM
programs when comparing to equivalent supply-side options and are the methods the Company
uses to screen DSM programs.
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Chapter 7: Transmission

This chapter provides an overview of the transmission planning process, as well as a list of current
and future transmission projects. In addition, this chapter provides the results of the system
reliability analyses performed to assess the potential effect of retiring all generating units that emit
CO2 as a byproduct of combustion by 2045.

7.1 Transmission Planning

The Company’s transmission system is responsible for providing transmission service: (i) for
redelivery to the Company’s retail customers; (ii) to Appalachian Power Company, Old Dominion
Electric Cooperative, Northern Virginia Electric Cooperative, Central Virginia Electric
Cooperative, and Virginia Municipal Electric Association for redelivery to their retail customers
in Virginia; and, (iii) to North Carolina Electric Membership Corporation and North Carolina
Eastern Municipal Power Agency for redelivery to their customers in North Carolina (i.e.,
collectively, the DOM Zone). Also, several independent power producers are interconnected with
the Company’s transmission system and are dependent on the Company’s transmission system for
delivery of their capacity and energy into the PJM market.

The Company is part of PJM, which is currently responsible for ensuring the reliability of, and
coordinating the movement of, electricity through 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. The Company also is part of the Eastern
Interconnection transmission grid, meaning its transmission system is interconnected, directly or
indirectly, with all of the other transmission systems in the United States and Canada between the
Rocky Mountains and the Atlantic Coast, except for Quebec and most of Texas. All of the
transmission systems in the Eastern Interconnection are dependent upon each other for moving
bulk power through the transmission system and for reliability support.

The Company’s transmission system is designed and operated to ensure adequate and reliable
service to customers while meeting all regulatory requirements and standards. Specifically, the
Company’s transmission system is developed to comply with the NERC Reliability Standards, as
well as the Southeastern Reliability Corporation supplements to the NERC Standards. Federally
mandated NERC Reliability Standards constitute minimum criteria with which all public utilities
must comply as components of the interstate electric transmission system. Moreover, the Energy
Policy Act of 2005 mandates that electric utilities follow these NERC Reliability Standards and
imposes fines for noncompliance of approximately $1.3 million per day per violation.

The Company participates in numerous regional, inter-regional, and sub-regional studies to assess
the reliability and adequacy of the interconnected transmission system. The Company is a member
of PIM; PJM is registered with NERC as the Company’s planning coordinator and transmission
planner. Accordingly, the Company participates in the PJM regional transmission expansion plan
(“RTEP”) to develop the RTO-wide transmission plan for PJM.

The PJM RTEP covers the entire PJM control area and includes projects proposed by PJM, as well
as projects proposed by the Company and other PJM members through internal planning processes.
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The PJM RTEP process includes both a 5-year and a 15-year outlook. The Company is actively
involved in supporting the PJM RTEP process.

The Company also evaluates its ability to support expected customer growth through its internal
transmission planning process. The results of these evaluations indicate if any transmission
improvements are needed, which the Company includes in the PJM RTEP process as appropriate.
If the need is confirmed, then the Company seeks approval for the transmission improvements
from the appropriate regulatory body.

Additionally, the Company performs seasonal operating studies to identify facilities in its
transmission system that could be critical during the upcoming season. The Company coordinates
with neighboring utilities to maintain adequate levels of transfer capability to facilitate economic
and emergency power flows.

7.2 Existing Transmission Facilities

The Company has approximately 6,800 miles of transmission lines in Virginia, North Carolina,
and West Virginia at voltages ranging from 69 kV to 500 kV. These facilities are integrated into
PIM.

7.3  Transmission Facilities Under Construction

A list of the Company’s transmission lines and associated facilities that are under construction can
be found in Appendix 7A. Through participation in the PJM RTEP as well as regional, inter-
regional, and sub-regional studies described in Section 7.1, Transmission Planning, the Company
annually assesses the reliability and adequacy of the interconnected transmission system to ensure
the system is adequate to meet customers’ electrical demands both in the near-term and long-term
planning horizons.

7.4  Future Transmission Projects
Appendix 3C provides a list of planned transmission projects during the Planning Period, including
projected cost per project as submitted to PJM as part of the RTEP process.

7.5 Transmission System Reliability Analyses

In 2020, the Company provided an initial overview of the reliability analyses that it would need to
perform to investigate the probable system reliability issues resulting from the addition of
significant renewable energy resources and the retirement of synchronous generators. The
Company has included and will continue to include the up-to-date reliability analyses in its
integrated resource plans and update filings.

Based on the time it takes to complete this type of analysis, the Company used preliminary versions
of Alternative Plans A through E in this 2023 Plan and the 2022 PJM Load Forecast. The results
and issues identified in this chapter are high level and preliminary, and the Company made several
simplifying assumptions. As the contours of future technical challenges that the transmission
system will encounter are identified and understood in greater detail, the Company will develop a
comprehensive transmission plan that addresses them.
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Overall, the results of the Company’s analyses show that Alternative Plans D and E will severely
challenge the ability of the transmission system to meet customers’ reliability expectations. For
example, prolonged cold weather or multiple days of clouds and rain will greatly challenge
transmission system operators who must balance load and generation resources in real-time
operations while also maintaining compliance with NERC reliability requirements. While the
Company will be able to develop a transmission expansion plan that will allow for the reliable
operation of the transmission system, Alternative Plans D and E would require an investment level
that exceeds current transmission level expenditures and would likely exceed the future
transmission level costs initially identified in the 2023 Plan.

The reliability analyses performed rely heavily on the capability to import power from PJM, but
the reality is that all the Company’s neighbors are facing the same generation challenges, meaning
that importing power and energy at any time in a year will become more scarce. The Company
will continue to study the scarcity of dependable resources within the PJM region as retirements
are announced and the grid becomes increasingly reliant on renewable energy resources. In
addition, given the significant increase in load in the 2023 PJM Load Forecast compared to the
2022 PJM Load Forecast, the potential reliability concerns identified are likely understated.

7.5.1 Inertia and Frequency Response

Electrical inertia is a system’s capacity to resist changes in electrical frequency or frequency
response, which is the real-time balance between generation and load. The electrical inertial
response, or “inertial response,” acts to overcome an immediate imbalance between power supply
and demand. Electrical inertia directly relates to the reservoir of stored kinetic energy inherent to
traditional rotating synchronous generators on the Company’s system. Inertia allows the electric
grid to control the frequency deviations that occur all the time, which are caused by events such as
load changes, transmission and distribution outages, generation shedding, and system instability.
Synchronously rotating machines provide a minimum critical level of inertia. Future technological
advances will enable the inertia to be provided as “virtual inertia” by grid-forming inverters with
rotating inertia behind them, such as wind turbines or battery storage systems. However, most of
today’s solar, wind, and storage inverters are of a grid-following type and cannot supply virtual
inertia. This can lead to significant problems in managing system frequency, leading to a less
reliable electric grid under the high penetration of inverter-based generation resources.

Accordingly, examining the synchronous inertial and frequency responses of the Company’s
system is critical because these two criteria provide insights into the power system’s total
frequency support. Theoretical and software simulation methods have been explored to examine
these criteria and investigate which alternative plans can ensure acceptable frequency support.
Analyzing inertial and frequency response for the DOM Zone depends on the PJM system’s
expected generation technology mix for the coming years.

The Company evaluated the expected generation technology mix shown in preliminary versions
of Alternative Plans A through E in terms of installed capacity together with the installed reserves
for the year 2027. Except for Alternative Plan A, which has a positive margin of 3,275 MW,
Alternative Plan B through E had negative installed margins. Specifically, system net resources
(i.e., generation + storage — load — imports) decrease in the year 2027 by 4 to 7 GW and in the year
2035 by 5 to 8 GW as compared to the year 2021 in the 2022 PJM Load Forecast. The reduction
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in generation resources and the increase in electric demand will have a significant impact on
system reliability; specifically related to less fault current and system inertia, and reduced import
capabilities.

The data shows the deterioration of inertial response as the Company’s system moves away from
relying on large synchronous generation and imports for frequency regulation. This study verifies
the system’s inertia trend. The net-load imbalance must be met with imports scheduled ahead of
time or in real time to ensure flexible reserves can adequately accommodate electricity demand
shifts or generation changes from intermittent resources. However, the fast and primary frequency
response study was simplified due to present-day simulation tools’ limitations and available
information. Specifically, a simplified model of the Company’s system is represented as a single
bus area connected to the PJM system through an equivalent intertie.

The inertial and primary frequency response of the DOM Zone to the loss of the Greenville Power
Plant at 1,652 MW was analyzed for preliminary versions of Alternative Plans A through E and
for each year between 2022 and 2036. The analysis was conducted at the two bookends of import
capability, between (i) the Company and Eastern Interconnect—mnamely, fully interconnected at a
5,000 MW import capability—and (ii) the Company is islanded with a zero MW import. For
Alternative Plan A, the frequency response measured by the expected rate of change of frequency
is around 0.08 hertz per second (“Hz/s””) when connected with the Eastern Interconnect and rises
to 0.5 Hz/s when the DOM Zone is islanded; both did not exceed the highest acceptable threshold
of 1 Hz/s. However, keeping minimum dispatchable resources online is not necessary if the
Company’s system is connected to PJM for Alternative Plans A through E.

PJM represents the non-dispatchable and intermittent resources with a dependable capacity rating
in its FERC-approved RTEP planning process. This capacity rating is designed to match the
average output of intermittent resources in PJM’s load zones during peak summer loading
conditions. However, it misses the range of conditions that the electric system may have to
withstand, such as timeframes when intermittent generation output is close to 100% of its
nameplate rating or during winter loading conditions when the solar generation output is close to
zero. Additionally, the study assessed energy adequacy that characterizes the potential risk of load
shedding under normal and extreme conditions over a year in order to capture the time sequence
issues of the renewable energy output. The inertia and frequency response study analysis
simulated several scenarios of renewable and load profiles using hourly resolution (i.e., 8,760
analysis) considering transmission import capability under various likely system operating
conditions.

The Company has historically relied on imports from the PJM system to serve the needs of the
territory’s load. However, the DOM Zone’s import capability in the year 2027 under various
contingency criteria (e.g., N-1, and N-1-1) for three operating scenarios ranges between 1,077 MW
in winter peak, 2,072 MW in summer peak, and 5,530 MW in shoulder scenarios. These import
capability limits are significantly lower than the DOM Zone’s historical import levels, which
reached 6,000 MW. Once again, none of the generation portfolios shown in preliminary versions
of Alternative Plans A through E have sufficient resources to serve the peak load without imports.
The Company will continue to work and plan to PJM’s load deliverability test to ensure the
Company is providing adequate import capabilities to meet the customer’s demand.
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The DOM Zone will experience significant changes over the coming years: the peak load will
increase, the synchronous generation will decrease, the import capability will decrease, and the
energy storage will increase. The shift from a resource mix currently dominated by thermal,
synchronous generation to one dominated by intermittent renewable generation in the next 10 to
15 years will challenge the Company’s ability to meet demand around the clock with clean and
reliable power. Combined with insufficient transmission import capability from PJM, these factors
will reduce net dependable resources for Alternative Plans A through E, ranging between 4.5 to 7
GW by 2027 and 5.2 to 8 GW by 2035. A weaker transmission system does not provide adequate
inertia or frequency to respond to or sustain faults on the grid which traditional rotating generation
or synchronous condensers provide.

Notably, the situation becomes more challenging based on the higher load growth shown in the
2023 PJM Load Forecast when compared to the 2022 PJM Load Forecast. The Company will
incorporate updated load forecast into its reliability analyses in future filings.

7.5.2  Short-circuit System Strength

A short circuit, also known as a fault, is a system disturbance, such as a tree branch falling across
electrical lines. When these short-circuit events occur, quickly removing the faulted energized
equipment from service is critical for (i) ensuring personnel and public safety, (ii) preventing or
reducing equipment failure, and (iii) maintaining the electric grid’s stability. Currently, protection
and control systems—comprised of relays, circuit breakers, reclosers, and fuses installed across
the entire system—remove equipment within milliseconds to seconds. In today’s electric grid, a
short circuit typically results in a spike in electrical current to that point and depressed voltage
around the location of the fault. In a grid with a high density mix of transmission lines and
synchronous generation the grid is considered strong and voltage recovers quickly from faults and
disturbances enhancing the grid’s stability. However, when the transmission and synchronous
generation mix dissipates, the system becomes inherently weaker leading to a less stable system.
Detection and quick recovery from disturbances occurs today because traditional rotating
synchronous generators supply a significant amount of current during short-circuit events. The
protection and control systems in operation today—across the entire system in generation plants,
transmission and distribution substations, distribution circuits, and even inside customer facilities
and homes—are all primarily designed to remove short-circuit events by detecting very high
currents.

Inverter-based resources, such as solar and wind, do not provide any significant current increase
during short-circuit events; rather, they provide either no change in current or only a nominal
amount during short-circuit events. As traditional rotating synchronous generators are retired and
replaced with inverter-based generation, the system will likely experience a fundamental change
in short-circuit behaviors across all grid levels, specifically lowering short circuits’ currents and
strength. This will cause the Company’s existing protection and control systems, which are
installed across the entire system, to have major challenges in detecting these short-circuit events
and protecting the system, personnel, and the public.

The short-circuit strength study started with modeling the future resource portfolio within the

transmission grid using PJM’s RTEP 2027 model, with a focus on the ability of the Company’s
system to integrate the inverter-based resources and the need for mitigations in the form of
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synchronous condensers. The effective short circuit ratio (“ESCR”) was calculated at each inverter
point of interconnection and compared to an acceptable threshold. ESCR was adopted for this
study due to its ability to account for the impact of multiple inverter-based resources in close
electrical proximity. The ESCR calculation utilized PJM’s RTEP 2027 model with the following
assumptions:

e Point of interconnection at each inverter-based resource is set to the nearest transmission
bus (69 to 500 kV) in order to focus only on bulk system issues and not internal plant
issues.

e Only inverter-based resources with grid-following inverters are considered.

e Stand-alone battery storage systems are assumed to have grid-forming inverters and thus
are excluded from the analysis.

Based on this analysis, system short-circuit strength in 2027 is deficient at 29 points of
interconnection in the Outer Banks and Virginia Beach subzones. Specifically:

e All 745 MW of inverter-based resources in the Outer Banks and Virginia Beach failed the
test, while 54.7% of the 303 MW of inverter-based resources in Suffolk failed and 20.6%
of the 2,147 MW of inverter-based resources in the PJM zone failed.

e If388 MW of inverter-based resources are reduced, mainly in the Outer Banks, PJM, and
Suffolk zones, the remaining inverter-based resources will pass the test.

To mitigate this problem, adding three synchronous condensers, such as SMRs or other rotating
generation, totaling 800 MVA would improve ESCR, and all 6,779 MW of inverter-based
resources would pass the test. Alternatively, reducing the solar and wind interconnections by 388
MW would mitigate the problem. As the generation mix changes, the Company will continuously
reevaluate the system short-circuit strength and address as necessary.

7.5.3 System Restoration and Black Start Capabilities

Large-scale blackouts negatively impact the public, the economy, and the power system. A proper
black start system restoration plan can help to restore power quickly and effectively. Black start—
which restores electric power stations and the electric grid without relying on external
connections—is the most critical scenario for system restoration. A black start unit is a generator
that can start from its own power without support from the power grid, which is essential in the
event of a major system collapse or a system-wide blackout. Black start units, and the generation
included in the system restoration plan, must be available 24/7 and must have constant and
predictable output when operational. These requirements provide difficulties for solar- and wind-
generation resources, causing challenges to future black start restoration plans that will need to be
studied and resolved. In addition, current black start restoration procedures start from the
transmission system and quick-start synchronous generation stations and then work toward
restoring the distribution grid. However, with significant DERs, system restoration procedures
must be evaluated to account for these DERs, including an investigation into new DER technology
like grid-forming inverters used in microgrids.
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7.5.4 Future Technology Considerations

As the grid continues to evolve and develop with renewable energy resources, so must the
technology used to monitor, control, and transport energy. While technological advancements
have been made in some of these areas, much is still to be learned and developed. Such
technologies can include, but are not limited to power quality, reactive resources and voltage
control, grid monitoring and control capabilities, energy storage requirements, and high-voltage
direct current transmission. Future enhancements in power quality will have to be considered
because as variable inverter-based generation increases so do the voltage and frequency
fluctuations and the harmonics, which can cause a variety of issues on the grid. For reactive
resources and voltage control, the Company will have to continue to look at flexible alternative
current transmission systems devices, synchronous condensers, and other reactive technologies to
help support the electromagnetic fields required to control voltage levels as traditional voltage
regulation devices that adjust reactive power like traditional rotating synchronous generators are
being replaced with inverter-based generation.

The addition of DERs and the growth and development of EVs and other electrification activities
will require future development and enhancements of grid monitoring and control capabilities.
Energy storage will become vital to the Company as it moves away from traditional synchronous
generation to inverter-based renewable generation due to the intermittence and uncertainty of wind
and solar. The Company is already making strides in using energy storage to enhance system
reliability as discussed in Section 8.5, Battery Storage Pilot Program. At this time, BESS have
negligible impact to the transmission grid. However, as development continues in the years to
come, the impact will have to be taken into consideration in reliability studies. Finally, as high-
voltage direct current (“HVDC”) technology continues to evolve, the Company will have to
continue to evaluate the possibility of utilizing HVDC as generation continues to move away from
load centers. However, due to the considerably higher cost of HVDC due to the cable and the
alternating current / direct current (“AC/DC”) converter stations, this technology will have to
continue to be evaluated.

The Company intends to rigorously continue to study each of the technologies above and others
yet to come to assure that it can deliver safe, reliable, and affordable power to customers.
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Chapter 8: Distribution

The Company’s obligation to provide safe and reliable service carries on as the Company
transitions toward a cleaner energy future. In fact, providing reliable and resilient service becomes
inherently more important during this transition when availability of extensive DERs and
expanding electrification are added essentials. As the distribution grid evolves to support a more
dynamic energy system, the Company must continuously identify new scenarios and solutions to
ensure safe and reliable service. Those solutions will likely include emerging technologies, such
as a comprehensive distributed energy resource management system and customer-owned assets
leveraged for grid support as non-wires alternatives. Regardless of which solutions are
implemented, a robust and secure telecommunication infrastructure platform that provides real-
time situational awareness and supports analysis and control of grid components will be essential
for an adaptable and responsive distribution grid.

This chapter provides an overview of the distribution planning process and an overview of current
initiatives related to the distribution grid.

8.1 Distribution Planning
Fundamental changes in the energy industry have driven not only the need to transform the
distribution grid, but also to transform how distribution grid planning occurs.

In 2019, the Company presented a white paper that provided a conceptual first look at its transition
toward integrated distribution planning (“IDP”). The Company defines integrated distribution
planning as a consolidated process to address the capacity, performance, reliability, resilience, and
DER integration needs of the distribution grid. The white paper noted that the evolution to IDP
requires changes related to people, technologies, and processes. Throughout, trained professionals
are vital to leverage the technologies and optimize the processes. Technologies and secure
communications that provide real-time visibility into the grid to the customer level are
foundational to enable IDP. Processes and tools must then be developed that incorporate the data
gathered by the foundational technologies, including advanced distribution modeling and
analytical tools that consider a range of possible futures where varying levels of DER and emerging
technologies are adopted on the distribution grid. These concepts remain true today.

The Company has made notable successes in the evolution toward IDP since 2019, including
successes related to people, such as the centralization of its organizational structure such that one
team focuses on all distribution-related modeling and data analysis activities for load and reliability
driven investments; technologies, primarily through development and implementation of Grid
Transformation Plan investments; and processes, such as the development of an initial forecast of
DERs by feeder and publications of hosting capacity maps for different types of DERs.

In 2021, the Company noted its continued work on a roadmap for IDP that adds tangible goals and
timeframes to IDP maturity and stated its intention to present that roadmap in 2023. The
Company’s current IDP roadmap is attached as Appendix 8A to this document (the “2023 IDP
Roadmap” or the “Roadmap”). The Roadmap presents tangible goals for the components of IDP
on which the Company plans to focus in the near term. Figure 8.1.1 provides a visual
representation of the Roadmap.
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Figure 8.1.1: 2023 IDP Roadmap
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The IDP concept is not static, and further changes are expected in the next decade. But the 2023
IDP Roadmap sets the Company on a trajectory to give higher priority to foundational components
of IDP, such as advanced forecasting and system model enhancements, while balancing the
resources required to implement these components and the interdependencies among many of the
components.

8.2 Existing Distribution Facilities

The Company’s existing distribution grid in Virginia consists of more than 54,000 miles of
overhead and underground cable, and over 400 substations operating at distribution voltage levels
ranging from 4 kV to 46 kV. The distribution grid utilizes a variety of devices for functions, from
voltage control to power flow management, and relies on multiple operating systems for various
functions, from customer billing to outage management.

Appendix B of the executive summary of the Grid Transformation Plan filed in Case No. PUR-
2023-00051 provided a detailed description of the Company’s existing distribution grid.

8.3 Grid Transformation Plan
The Grid Transformation Plan is the Company’s comprehensive plan to transform its electric
distribution grid to facilitate the integration of DERs, to enhance grid reliability and security, and
to improve the customer experience.

In Phases I and II of the Grid Transformation Plan, which generally covers investments in grid
transformation projects between 2019 and 2023, the Company pursued projects that are
foundational to the vital objectives of grid transformation. From these initial investments the
Company has seen notable successes that have a direct and positive effect on its customers. The
Company has deployed AMI to nearly three-quarters of its customers in Virginia, enabling these
customers to take control of their energy usage with the granular data that smart meters provide.
The Company’s new customer information platform (“CIP”’) went live in April 2023, enabling the
systems needed to modernize the customer relationship. The Company has enhanced grid
reliability through multiple grid transformation projects, providing a direct benefit to customers
and improving the availability of the grid for DERs. And the Company has facilitated the
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integration of DERs, for example, through the launch of two hosting capacity tools that provide
guidance to customers and developers about siting clean energy installations and through its rebate
program for the installation of smart charging infrastructure for EVs.

In Phase III, which is currently pending before the SCC in Case No. PUR-2023-00051, the
Company seeks to continue its work on approved projects toward the objectives of grid
transformation based on the same need that has been shown in prior proceedings. Specifically, the
Company seeks to complete the deployment of two foundational GT Plan investments—AMI and
the CIP. The Company also seeks to continue its three grid infrastructure projects approved by
the SCC in prior phases—mainfeeder hardening, targeted corridor improvement, and voltage
island mitigation—along with three of its previously approved grid technologies projects—a DER
management system, voltage optimization enablement, and substation technology deployment.
Together, these investments will continue to enhance grid reliability and to facilitate the integration
of DERs. Finally, the Company seeks to continue investing in enhanced telecommunications and
physical substation security, as well as investments in cyber security and customer education as
needed to support other proposed projects. Phase III also requests approval of two new projects.
First, the Company proposes to deploy a new outage management system to replace an outdated
operating system that cannot accommodate the complexity that a modern distribution grid requires.
Second, the Company seeks approval of a process to evaluate energy storage systems as non-wires
alternatives to traditional distribution investments. This process will enable the Company to gain
experience with this integrated distribution planning concept in a manner that will provide useful
information as the Company moves forward with non-wires alternatives and that may result in the
integration of energy storage systems that can dynamically respond to changing grid conditions.

Overall, the Grid Transformation Plan represents the optimal package to facilitate the integration
of DERs while maintaining and enhancing reliable and secure electric service. Achieving these
objections is vital to the clean energy goals discussed in this 2023 Plan.

8.4 Strategic Undergrounding Program

The Company is continuing the SUP, which is in its seventh year. Originally conceived as a 4,000-
mile program in 2014, the Company has converted approximately 1,888 miles of outage-prone
overhead tap lines as of December 31, 2022. A legislative sunset clause currently requires the
SUP to conclude in 2028. More details on the SUP are available in the Company’s annual filings
with the SCC, which specify the miles of tap lines converted and their locations, tap line reliability
performance pre- and post-conversion, and system-wide reliability statistics.

Both local and system-wide benefits are key aspects of the SUP. Specifically, the SUP was
designed to shorten restoration times in severe weather events by reducing the number of labor-
intensive work locations associated with outage-prone single-phase overhead tap lines, especially
those behind homes with significant tree coverage. By converting those tap lines to underground,
directly served customers will either see a shorter outage or no outage. Perhaps more importantly,
this enables crew redeployment to other outage locations, allowing a faster recovery after severe
weather events for the benefit of all customers. The SUP remains the most effective and
comprehensive solution for eliminating work associated with systemic tap line outages and is
complemented by the mainfeeder hardening program in the Grid Transformation Plan, which
targets mainfeeders serving customers with the poorest reliability.

118



8.5  Battery Storage Pilot Program

Specific to the distribution grid, the Company is currently studying the use of battery energy
storage systems on its distribution grid through the pilot program established by the GTSA. Two
BESS came online on the distribution grid in 2022:

e BESS-1, a2 MW/4 MWh AC lithium-ion BESS, that is studying the prevention of solar
backfeeding onto the transmission grid at a substation located in New Kent County; and

e BESS-2, a2 MW/4 MWh AC lithium-ion BESS, that is studying batteries as a non-wires
alternative to reduce transformer loading at a substation located in Hanover County.

The Company also deployed a lithium-ion BESS at its Scott Solar Facility to study solar plus
storage.

The Company filed its first annual report on the pilot program with the SCC on March 31, 2023,
in Case No. PUR-2019-00124, including lessons learned from constructing these pilot BESS. As
to the two distribution BESS, throughout 2022, BESS-1 showed excellent progress towards
meeting its objectives, with initial data analysis indicating that both transformer load tap changer
operations and total backfeed have been reduced. Initial results are also very promising for BESS-
2, with 18% percent of the exported energy occurring during the two highest load hours of each
day on the associated transformer and 39% occurring during the four highest load hours of each
day.

These BESS provide the Company the opportunity to study important statutory objectives, and the
information and experience gained from each will provide valuable insight and experience toward
deployment of BESS in the future. The Company continues to explore additional unique energy
storage use cases for future consideration within the battery storage pilot program.

8.6  Electric School Bus Program

The Company’s Electric School Bus Program combines the Company’s efforts with energy storage
technologies and electric vehicles, while at the same time assisting customers’ decarbonization
efforts. In addition to reducing the carbon footprint of the Commonwealth and improving air
quality for students, the batteries in electric school buses can be used to increase the stability and
reliability of the grid and can help to facilitate the integration of renewable energy resources such
as solar and wind onto the distribution grid. In Phase I of this Program, the Company supported
15 localities and 50 electric school buses. The Company is also supporting localities that receive
Virginia Department of Environmental Quality Clean School Bus grants, American Recovery Act
Electric School Bus rebates, and EPA Clean School Bus rebates.

The Electric School Bus Program, coupled with a modernized grid, will allow the Company to
gain understanding and knowledge regarding strategic deployment of EVs as resources for the
benefit of customers and the grid.

8.7  Rural Broadband Program

Originally a pilot program, the rural broadband program is now a permanent, innovative approach
to install middle-mile fiber to help achieve universal broadband access across the Commonwealth.
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The Company is leveraging the telecommunications infrastructure deployed as part of the Grid
Transformation Plan by using a portion of the fiber capacity to meet its own distribution grid needs
and then leasing another portion to an internet service provider. By utilizing the
telecommunication infrastructure for both operational needs and broadband access, the Company
can reduce broadband deployment costs for internet service providers, enabling these providers to
deliver high-speed internet access to unserved residences and business.

The Company currently has agreements with over 30 counties to reach unserved areas through
partnerships with five internet service providers, including All Points Broadband, RURALBAND,
EMPOWER Broadband, Firefly Fiber Broadband, and BARC Connects. The middle-mile project
in Surry County is complete and RURALBAND is actively serving Surry County residents.
Projects are underway (either in development or under construction) in Botetourt, Stafford,
Westmoreland, Richmond, Northumberland, King George, Lancaster, King William, Louisa,
Appomattox, Augusta, Loudoun, Culpeper, Fauquier, Rockingham, Hanover, Middlesex, Sussex,
Dinwiddie, Albemarle, Buckingham, Cumberland, Fluvanna, Goochland, Nelson, Powhatan,
Brunswick, Halifax, and Mecklenburg counties.

As of March 31, 2023, approximately 271 miles of fiber have been installed as part of the Rural

Broadband Program, with approximately 2,500 additional miles planned in the remainder of 2023
and beyond.
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Chapter 9: Other Information

This chapter provides other information in response to specific SCC or NCUC requirements.

9.1 Environmental Justice

The Virginia Environmental Justice Act (“VEJA”) sets the policy of Virginia to promote
environmental justice, ensuring the fair treatment and meaningful involvement of every person—
regardless of race, color, national origin, income, faith, or disability—regarding the development,
implementation, or enforcement of any environmental law, regulation, or policy. North Carolina’s
Executive Order No. 246 directs agencies to elevate the consideration of environmental justice,
including by identifying an agency point person for environmental justice efforts and by
developing a public participation plan to ensure the public is meaningfully engaged in government
decision-making.

The transition to a clean energy future requires substantial development of new infrastructure,
which has the potential to affect surrounding communities. Recently published draft
environmental justice guidance from the Virginia Department of Environmental Quality concluded
that applying VEJA definitions results in 53% of the total geographic area and 59% of the
population of Virginia meeting the definition of an environmental justice community. The draft
guidance also outlined a process by which new projects must be evaluated for environmental
justice considerations. The Company looks forward to engaging in the guidance development
process as it is finalized.

Dominion Energy and the Company are committed to ensuring that all communities have a
meaningful voice in planning and development processes. In cases where a community meets the
definition of an environmental justice community, the Company’s approach to environmental
justice requires consideration of proactive community engagement strategies to ensure that all
people have an opportunity to participate meaningfully in the decision-making process. This
means providing information in an accessible way, providing opportunities for community
members to voice their concerns and provide input, and that such concerns and input are
appropriately responded to and that the Company works to minimize or mitigate any
disproportionate impacts.

The Company believes that consistent with the mandates and goals of the VCEA and North
Carolina Executive Order No. 246, as well as federally developed environmental justice policy,
environmental justice is best evaluated and carried out on a case-by-case basis, informed by the
location of the project in question and project-specific characteristics. The Company has
established an environmental justice review process for evaluating its specific projects and
programs that implicate environmental justice consistent with relevant laws and regulations, as
well as previously developed EPA guidance, and currently accepted best practices. Based on this,
the Company presents the results of these project-specific review processes in the relevant
proceedings before the SCC, such as in its applications to construct new generating facilities or
new transmission lines and will do so as appropriate in relevant proceedings before the NCUC.
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9.2 Customer Education

The Company is committed to improving the customer experience. Key to achieving this goal is
educating customers about their energy consumption and how to manage their costs, and
empowering customers to take advantage of the numerous enhanced customer capabilities enabled
by the Grid Transformation Plan and other initiatives.

The Company’s customer education initiatives include providing demand and energy usage
information, educational opportunities, and online customer support options to assist customers in
managing their energy consumption and taking advantage of new incentives and offerings. The
educational initiatives discussed below apply to the Company’s customers in both Virginia and
North Carolina.

Website and Supporting Print Collateral

The Dominion Energy website—https://www.dominionenergy.com—is a main hub for public
education. The Company offers program- and project-specific information, factsheets, brochures,
videos, and other supporting documents to provide background and updates on the benefits and
enhanced capabilities associated with a variety of investments and initiatives. These include, but
are not limited to, approved elements of the Grid Transformation Plan, major infrastructure
projects, and new offerings such as rates, tools, and mobile apps as they become available.

Social Media

The Company uses the social media channels of Twitter® and Facebook® to provide real-time
updates on energy-related topics, promote Company messages, and provide two-way
communication with customers. The Company also manages pages on YouTube® and Instagram
for further outreach to the general public, residential customers, and business customers. LinkedIn
is leveraged for reaching commercial and industrial customers.

The Company’s Twitter® account is available online at: https://twitter.com/dominionenergy.
The Company’s Facebook® account is available online at:
https://www.facebook.com/dominionenergy.

The Company’s YouTube® account is available online at
https://www.youtube.com/user/DomCorpComm.

The Company’s Instagram account is available online at
https://www.instagram.com/dominionenergy/.

The Company’s LinkedIn account is available online at
https://www.linkedin.com/company/dominionenergy/.

News Releases

The Company prepares news releases and reports on the latest developments regarding its
customer-facing initiatives and provides updates on Company offerings and recommendations for
saving energy as new information and programs become available. Current and archived news
releases can be viewed at: https://news.dominionenergy.com/news.

Customer Information Platform
The customer information platform—approved by the SCC as part of the Grid Transformation
Plan—will enable the Company to provide customers with better information. For example,
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customers will be able to utilize various notification, billing, and pay options to more easily
monitor usage and to take advantage of new rate structures and rate comparison tools. The
implementation of the customer information system and customer portals, both of which were
components of the customer information platform, were completed in April 2023. Overall, with
the new capabilities and customer functionality within the customer information platform,
customers will be in a better position to save time and money.

Energy Conservation Programs

The Company’s website has a section dedicated to energy conservation that contains helpful
information for both residential and non-residential customers, including information about the
Company’s DSM programs. Dozens of programs are featured on the website and include
eligibility guidelines, program details, steps to enroll, and success stories, as well as contact
information to speak with program specialists. Through consumer education using a variety of
channels to reach multiple customer classes, the Company is working to encourage the adoption
of energy-efficient technologies in residences and businesses in Virginia and North Carolina.

Online Energy Calculators

The Company is committed to helping customers save on their energy bills and provides saving
tips and a “Lower My Bill Guide” on the Company website. Home and business energy calculators
are provided as well to estimate electrical usage for homes and business facilities. The calculators
can help customers understand specific energy use by location and discover new means to reduce
usage and save money. For customers considering the environmental impact of transportation
choices, a calculator is offered to compare emissions and cost savings of cars side-by-side with
more efficient hybrid or all-electric vehicles. An appliance energy usage calculator and holiday
lighting calculator are also available to customers. The energy calculators are available at:
https://www.dominionenergy.com/home-and-small-business/ways-to-save/energy-saving-
calculators.

Community Outreach — Trade Shows, Exhibits, and Speaking Engagements

The Company conducts outreach seminars and speaking engagements in order to share relevant
energy conservation program information to both residential and commercial audiences. The
Company also participates in various trade shows and exhibits at energy-related events to educate
customers on the Company’s programs and inform customers and communities about the
importance of implementing energy-saving measures in homes and businesses and taking
advantage of new rates and offerings as they become available. Company representatives
positively impact the communities the Company serves through presentations to elementary,
middle, and high school students about its programs, wise energy use, and environmental
stewardship. Additional partnerships with the educational community are offered through
mentoring initiatives, philanthropic support, and other means to strengthen science, technology,
engineering, and mathematics competitiveness in an effort help prepare students for tomorrow’s
workplace. Information on educational grants, scholarships, and programs for teachers and
students is available on the Company’s website at:
https://www.dominionenergy.com/our-company/customers-and-community/educational-

programs.
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For example, Project Plant It! is an educational community learning program available to students
in the service areas where the Company conducts business. The program teaches students about
the importance of trees and how to protect the environment through a variety of hands-on teaching
tools such as a website with downloadable lesson plans for use at home and in classrooms,
instructional videos, and interactive games. To enhance the learning experience, Project Plant It!
provides each enrolled student with a redbud tree seedling to plant at home or at school. Since
2007, more than 600,000 tree seedlings will have been distributed to children in states where the
Company operates. According to the Virginia Department of Forestry, this equates to about 1,500
acres of new forest if all the seedlings are planted and grow to maturity. In 2021, Project Plant It!
added a new bee pollinator program, providing wildflower seed packets to teach students about
the essential role of bees and other pollinators to the sustainability of the environment. Visit
website for more information, https://projectplantit.com/.

9.3  Accelerated Renewable Energy Buyers

In Virginia, the law permits certain customers who certify as ARBs to be exempt from certain
costs and benefits related to the mandatory RPS Program. The law defines an ARB as a
commercial or industrial customer, irrespective of generation supplier, with an aggregate load over
25 MW in the prior calendar year, that enters arrangements to (i) obtain RECs from RPS eligible
sources (“REC-only ARBs”) or (ii) bundled capacity, energy, and RECs from solar or wind
generation within the PJM region (“Bundled ARBs”). ARBs must be a non-residential customer.
Examples of types of customers that qualify as an ARB could be a single industrial facility, a single
data center site, a group of commercial office building accounts under the same common parent,
or a group of accounts of a retail business under the same common parent. ARBs must certify
annually through the processes established by the SCC. Customers that meet the definition of an
ARB are not required to certify as ARBs nor are they required to certify up to the full volume of
their load—it is the choice and responsibility of the specific customer.

From a ratemaking perspective, customers who certify as ARBs are exempt from paying certain
costs, and the remaining costs are allocated to other Company customers. The Company
incorporated this aspect of ARBs into the Company Methodology for the Virginia consolidated
bill analysis discussed in Section 2.5, Virginia Consolidated Bill Analysis, by removing the actual
usage and projected usage from the applicable customer classes for each account that was
submitted for certification as an ARB in 2023 according to their submitted exemption status (i.e.,
full or partial) for the purposes of Virginia RPS Program compliance.

From a planning perspective, ARBs are factored into the Company’s planning processes in two
ways.

First, all certified ARBs reduce the Company’s obligation under the Virginia RPS Program. To
the extent a customer certifies as an ARB, that customer’s load would be deducted from the
Company’s RPS Program compliance obligation in proportion to the customer’s ARB-certified
load. For purposes of this 2023 Plan, the Company used the 2022 production for (i) all Company
facilities that are under contract with a customer seeking certification as an ARB in the 2023
certification process, and (ii) all facilities that were submitted by the customer seeking certification
as an ARB in the 2023 certification process to calculate the percentage of each customer’s load
covered by its renewable energy facilities The Company then maintained the calculated
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percentage to project that customer’s load over the 25-year Study Period of this 2023 Plan, which
assumes customer growth and that each facility maintains its 2022 production during the life of
the contract. For example, if a customer currently is able to certify as an ARB and demonstrated
they were able to meet 100% of their 2022 load through qualified renewable energy, the 2023 Plan
assumes this customer would continue to meet 100% of their load in the future. The Company
repeated this process for each customer seeking certification as ARB.

Second, the capacity of solar or wind resources that Bundled ARBs have under contract offset the
development targets for solar and onshore wind established through the VCEA. For purposes of
this 2023 Plan, the Company has offset its development targets based on information submitted
for the ARB certification process in 2023. The Company updates these offsets annually based on
information provided by ARBs during the annual ARB certification process.

Importantly, a customer’s status as an ARB does not affect the Company’s obligation to meet the
electricity supply service needs (i.e., capacity, energy, and ancillary services) of the customer,
assuming the customer receives these services from the Company rather than from a competitive
service provider. In other words, the Company’s load forecast and planning obligations do not
change if a portion of forecasted non-residential load increases come from customers who may
certify as ARBs. These customers must be provided electric supply service regardless.
Accordingly, the Company did not adjust its load forecasts to account for ARBs, except when the
forecast was used to estimate the Company’s annual compliance obligations under the Virginia
RPS Program. That said, the Company has provided sensitivities on Alternative Plan B under
different load forecasts to show the effect if the load forecast were to vary for any number of
reasons; see Section 2.6, Sensitivity Analyses.

9.4  Economic Development Rates

As of March 2023, the Company has 10 customer locations in Virginia receiving service under
economic development rates. The total load associated with these rates is approximately 226 MW.
As of March 2023, the Company has one customer in North Carolina receiving service under an
economic development rate. The total load associated with this rate is approximately 2 MW.
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Appendix 2B (i-iii): Capacity Information Directed by the SCC

2023 PJM Load Forecast
Coincident Peak (CP) Non-Coincident Peak (NCP)

DOM Zone DOM Zone
Summer L_SE Summer L_SE

Year Forecast Equivalent Forecast Equivalent

2023 21,274 16,998 21,920 17,552
2024 22,126 17,266 22,828 17,867
2025 23,058 17,348 23,758 17,948
2026 24,823 18,019 25,568 18,657
2027 26,375 18,341 27,157 19,012
2028 27,906 18,715 28,705 19,400
2029 29,414 19,133 30,216 19,821
2030 30,794 19,622 31,633 20,341
2031 32,276 20,129 33,055 20,796
2032 33,641 20,752 34,465 21,459
2033 34,957 21,415 35,789 22,128
2034 36,221 22,235 36,980 22,886
2035 37,367 23,104 38,115 23,745
2036 38,517 24,059 39,255 24,692
2037 39,690 25,050 40,443 25,695

2038 40,998 26,193 41,741 26,830



Appendix 2B (iv-v) cont.: Capacity Information Directed by the SCC

Unit Name Nameplate MW
Altavista 711
Bath County 1 477.0
Bath County 2 477.0
Bath County 3 477.0
Bath County 4 477.0
Bath County 5 477.0
Bath County 6 477.0
Bear Garden 559.0
Brunswick County 1,472.2
Chesapeake CT 1,4, 6 51.1
Chesterfield 5 359.0
Chesterfield 6 693.9
Chesterfield 7 2194
Chesterfield 8 227.2
Clover 1 424.0
Clover 2 424.0
Colonial Trail West 142.4
cvow 12.0
Darbytown 1 92.1
Darbytown 2 92.1
Darbytown 3 92.1
Darbytown 4 92.1
Elizabeth River 1 129.6
Elizabeth River 2 129.6
Elizabeth River 3 129.6
Gaston 1-4 177.6
Grassfield 20.0
Gordonsville 1 150.2
Gordonsville 2 150.2
Gravel Neck 3 91.9
Gravel Neck 4 91.9
Gravel Neck 5 91.9
Gravel Neck 6 91.9
Gravel Neck GT 1, 2 40.1
Greensville 1,773.3
Hopewell 711
Ladysmith 1 178.5
Ladysmith 2 178.5
Ladysmith 3 178.5
Ladysmith 4 178.5
Ladysmith 5 178.5
Lowmoor 1 20.7
Lowmoor 2 20.7
Lowmoor 3 20.7

Lowmoor 4 20.7



Appendix 2B (iv-v) cont.: Capacity Information Directed by the SCC

Unit Name Nameplate MW
Mt. Storm 1 570.2
Mt. Storm 2 570.2
Mt. Storm 3 522.0
Mt. Storm GT1 18.5
North Anna 1 979.7
North Anna 2 979.7
Northern Neck 1 20.7
Northern Neck 2 20.7
Northern Neck 3 20.7
Northern Neck 4 20.7
Piney Creek 80.0
Possum Point 6 613.0
Possum Point CT 1-6 96.0
Remington 1 178.5
Remington 2 170.0
Remington 3 178.5
Remington 4 178.5
Roanoke Rapids 1-4 100.0
Rosemary 180.0
Sadler Solar 100.0
Scott Solar 17.3
Southampton 1 71.1
Spring Grove 97.9
Stage Coach/Water Strider 80.0
Stratford/Suffolk/White Marsh 15.0
Surry 1 847.5
Surry 2 847.5
Sycamore 42.0
VCHEC 668.0
Warren 1,472.2
Watlington 20.0
Yorktown 3 882.0
Woodland Solar 19.0

Whitehouse Solar 20.0



Appendix 2B (vi): Capacity Information Directed by the SCC

_— _
Dominion Energy Virginia " E:g‘ll-ll'll?n
600 East Canal Street
Richmond, VA 23219 / gy

www.DominionEnergy com

February 20, 2020

Mr. David Schweizer, P.E.
Manager, Generation

PJM Interconnection
2750 Monroe Boulevard
Audubon, PA 19403

Dear Mr. Schweizer,

Dominion Energy Virginia is requesting deactivation (retirement) of its Chesterfield 5 & 6 generating units
located in Chester, Virginia. Chesterfield units 5 & 6 will be deactivated no later than May 31,
2023, Chesterfield units 5 & 6 have been committed into the RPM capacity market through May 31, 2022,

Dominion is requesting that the existing Capacity Injection Rights (CIR’s) be transferred to PJM queue
requests AF1-128 and AF1-129. Additionally, it is Dominion’s understanding that the CIRs for previously
deactivated Chesterfield units 3 & 4 have (or will) be applied to PYM queue request AF1-128. The total
quantity of CIR’s from deactivation will exceed those of the new requested units.

Dominion has performed financial analyses that show that current and forecasted market revenues do not
support the continued operation of these units. ,Over the course of time the expected requirements or
implementation dates for environmental or regulatory regulations may change, as well as significant changes in
the energy, ancillary, and capacity markets.

Please call Jeff Currier at 804-273-4269 or Scott Gaskill at 804-273-4438 if you require any additional
information.

Sincerely,

nnett
Vice President Technical Services
Power Generation
Dominion Energy Virginia



December 21, 2022

Generator Deactivations
PJM Interconnection
2750 Monroe Boulevard
Audubon, PA 19403

PIM,

Dominion Energy Virginia is notifying PJM of deactivation (retirement) of its Yorktown 3
generating unit located in Yorktown, Virginia, per the PJM Open Access Transmission Tariff
OATT). Yorktown 3 will be deactivated after April 1, 2023, and on or before May 31,

2023. Yorktown 3 has been included in Dominion’s FRR capacity plan through May 31, 2025
and will be removed upon deactivation.

Please call Jeff Currier at 804-273-4269 or Jacki Vitiello at 804-317-2971 if you require any
additional information.

Sincerely,

e

Jacqueline R Vitiello
Director, Energy Supply
Dominion Energy Virginia



March I, 2023

Jacqueline B Vitiello
Dirccior, Encrgy Supply
Drominion Encrgy Vieginia
&0 Canal Place
Richmond, WA 23219

Re: Deactivation Notice for Yorkiown 3 Generating Unit
Dicar Ms. Vitiello,

This letter is submitied by PIM Interconnection, L.L.C. {“PIM™), in response fo the notice
submitted by Dominion Encrgy Virginia dated December 20, 2022 notifying PIM of the mtent to
deactivate the following gencrating unit located in the PIM region effective on May 31, 2023:

« Yorktown 3 Generating Unit

PIM s Systern Planning Modeling Department and the affected Transmission Owmer performed
a siudy of the Transmission Systern and found reliability concemns associated with gencration
deliverability resulting from the deactivation of the above listed generating wnits. However, there
are operational measurcs in place o keep the transmission system reliable.

Therefore, in accordance with Section 113.2 of the PIM Open Access Transmission Tariff (PIM
Tariff), this letter serves to notify yvou that the deactivation of the above listed unit can oceur on
the requested deactivation date, and should not adversely affiect the reliability of the PIM
Transmiszion System. Any revisions o the requested deactivation date shall require the
Geenerator Owvner to provide PIM with a revised notice in accordance with section 1132 of the
PIB Tariff.

Please be advised that PIM's deactivation analysis does not supersede any outstanding
contractual obligations between the above listed gencrating unit and any other parties that muss
b resolved before deactivating these gencerators.

Also please note that in accordance with the PIM Tanff Part VI, Subpart C, a Generation Owiner
will lose the Capacity Interconnection Righis associated with a deactivated gencrating unit one
year from the actual Deactivation Date unless the holder of such rights submits a new Generation
Inierconmection Reguest within one year after the Dicactivation Daie.



A

In addition, if a generating unit is receiving Schedule 2 payments for Reactive Supply and
Voliage Control, the generating wnit owner must notify PIM in writing when the unit is
deactivated. Moreover, in sccondance with the requirements of Schedule 2 of the PIM Tariff, the
generation unit owner must: (1) submit a filing o the Federal Energy Regulatory Commission
{"FERC™) t0 terminate or adjust its cosi-based rate schedule to account for the deactivated or
transferred unit; or (2) submit an informational filing 1o the FERC explaining the basis for the
decisbon nof to terminate oF revise its cost-based rate schedule.

Please contact Augustine Caven {610-666-8200) {Augustine. Cavenf@pjm.com) in PIM's
Infrastructure Coordination Diepartment if vou have any guestions about the PIM analysis.

Wery truly yours,

Dawid 0, Saedor
Dravid W. Souder,
Exccwiive Director, System Planning

o

Joseph Bowring, MBMU < Joseph Bowring@ monitoringana lyiie s.com>
Paul E. Pieffer <spaul e pfefferiidominionenergy_ coms

Lisa R. Crabtrec <lisar.crabtreef@dominionencrgy_ com>=

Jeffery E. Currier <jeffrey_cournerdominionenergy com=

Wesley Walker <wesley walker@dominionenergy. com>



Appendix 3A — Generation Under Construction
Company Name: Virginia Electric and Power Company Schedule 15a
UNIT PERFORMANCE DATA
Planned Supply-Side Resources (MW)

. . . Primary Fuel Mw MW
Unit Name Location Unit Type Tyr:e c_o_D_“) Annual Firm®  Nameplate

Dulles Tied Solar VA Intermittent Solar 2026 27 100
Sweet Sue Solar VA Intermittent Solar 2026 20 74.76
Bridleton Solar VA Intermittent Solar 2026 5 20
Cerulean Solar VA Intermittent Solar 2026 16 62
Courthouse Solar VA Intermittent Solar 2026 44 167
Ivy Landfill Distributed VA Intermittent Solar 2025 1 3
Racefield Distributed VA Intermittent Solar 2025 1 3
Kings Creek Solar VA Intermittent Solar 2026 5 20
Southern VA Solar VA Intermittent Solar 2025 33 125
Moon Corner Solar VA Intermittent Solar 2026 16 60
North Ridge Solar VA Intermittent Solar 2026 5 20
CVOW - Phase 1 (2587MW) VA Intermittent Wind 2027 793 2587
Dulles Tied Storage VA Peak Grid 2026 44 50
Shands Storage VA Peak Grid 2026 14 15.7

(1) Commercial operation date
(2) Solar firm based on average ELCC value



Appendix 3B — Planned Generation Under Development
Company Name: Virginia Electric and Power Company

UNIT PERFORMANCE DATA
Planned Supply-Side Resources (MW)

Schedule 15¢

. . . Primary Fuel Mw MW
Unit Name Location Unit Type Tyrze c_o_D_(1) Summer Nameplate
Under Development
CE-4 Solar VA Intermittent Solar
CE-4 Distributed Solar VA Intermittent Solar
Storage VA Peak Grid
Combustion Turbines VA Peak Gas 2027

(1) Estimated commercial operation date.



Appendix 3C - List of Planned Transmission Projects during the Planning Period

. PJM RTEP
Line
Project Description Voltage Target Location .COSt
(kV) Date Estimates
M)

Cemetery Road Sub - 115kV Delivery - DEV 115 Jan-24 VA 5.0
Lockridge - Add Three TX - DEV 230 Jan-24 VA 1.5
Sinai - 115kV Delivery - Add 2nd TX - DEV 115 Feb-24 VA 0.5
Winters Branch 230kV Delivery - Add 4th TX - DEV 230 Mar-24 VA 0.3
Opal 230 kV Delivery - DEV (New) 230 Apr-24 VA 0.8
Techpark Place SUB - New 230kV Delivery - DEV - Engineering Assessment 230 Apr-24 VA 25.0
Quantico Tx 1 Replace Ground Switch With Circuit Switcher 115 Apr-24 VA 0.3
Quantico Tx 2 Replace Ground Switch With Circuit Switcher 115 Apr-24 VA 0.3
Deep Creek Tx 1 Replace Ground Switch With Circuit Switcher 115 Apr-24 VA 0.3
Alexanders Corner Tx 1 Replace Ground Switch With Circuit Switcher 115 Apr-24 VA 0.3
Tunis Tx 2 Replace Ground Switch With Circuit Switcher 115 Apr-24 NC 0.3
Brown Boveri Tx 1 Replace Ground Switch With Circuit Switcher 115 Apr-24 VA 0.3
Brickyard 230kV Delivery - Dominion 230 May-24 VA 6.6
Lincoln Park 230kV Delivery - DEV 230 Jun-24 VA 19.3
230 kV Line Extension Cannon Branch to Winters Branch 230 Jun-24 VA 38.5
Mt Storm Substation GIS 500 Jun-24 VA 69.0
Cloud Sub - 230 kV Delivery (MEC) -Coleman Creek DP - Extend Line #235
Double Circuit Chase City 230 Jun-24 VA 81.0
Easters Sub - 230 kV Delivery (MEC) - Timber DP 230 Jun-24 VA 20.0
EPG - Add 2nd and 3rd TX - DEV 230 Jun-24 VA 1.5
Line #224 Lanexa to Northern Neck Rebuild and second circuit 230 Jun-24 VA 112.2
DTC 230kV Delivery - DEV 230 Jun-24 VA 60.3
City of Franklin P&L DP#4 (Pretlow) - New 115kV Delivery Point 115 Jun-24 VA 1.3
Line #141 Balcony Falls to Skimmer and Line #28 Balcony Falls to Cushaw
Rebuild 115 Jun-24 VA 30.9
Line 100 Harrowgate to Locks EOL Partial Rebuild 115 Jun-24 VA 9.3
Line 2008 Uprate - Loudoun to Cub Run 230 Jun-24 VA 3.0
Line 2008 Uprate - Cub Run to Walney 230 Jun-24 VA 2.5
Line #2242 Uprate - Dulles to Lincoln Park 230 Jun-24 VA 5.0
Nimbus 230kV Delivery - DEV 230 Jul-24 VA 12.0
Lucky Hill Substation 115/230 | Jul-24 VA 7.5
Aviator 230kV Delivery - DEV 230 Sep-24 VA 42.0
Altair 230kV Delivery - NOVEC 230 Sep-24 VA 15.0
Trappe Rock 230kV Delivery - NOVEC 230 Sep-24 VA 8.0
Northstar 230 kV Delivery - NOVEC 230 Nov-24 VA 8.0
Thunderball (Wildwood) 230kV Delivery - NOVEC 230 Nov-24 VA 8.0
Line #53 (Chesterfield - Kevlar) Install Reymet Tap 115 Nov-24 VA 3.0
Line 53 and Line 72 EOL Partial Rebuild - Chesterfield to Brown Boveri Tap 115 Dec-24 VA 9.8
Line #1001 Battleboro to Chestnut EOL Rebuild 115 Dec-24 NC 14.0
Interconnection 230 kV Delivery - DEV 230 Dec-24 VA 16.0
Idylwood to Tyson's - New 230kV Line 230 Dec-24 VA 210.0
Lines #2063 and Partial #2164 Rebuild (Loudoun-OX CPCN) 230 Dec-24 VA 19.0
Lines #2181 and #2058 Hathaway - Rocky Mount (DEP) EOL Rebuild 230 Dec-24 VA 13.0
Line #254 Clubhouse-Lakeview EOL Rebuild 230 Dec-24 VA/NC 27.0
Line #1024 Chestnut - S Justice Branch EOL Rebuild 115 Dec-24 NC 5.1
Line #14 (Fudge Hollow to the demarcation point of AEP) EOL 138 Dec-24 VA 30.0
Stratus 230kV Delivery - DEV_Engineering 230 Dec-24 VA 24.0
Rixlew 230 kV Delivery - NOVEC 230 Dec-24 VA 10.0
Garysville 230kV Delivery - ODEC(PGEC) 230 Dec-24 VA 3.0
Convert 115kV Line #172 Liberty-Lomar and Line#197 Cannon Branch-
Lomar to 230kV 230 Dec-24 VA 28.0




Appendix 3C - List of Planned Transmission Projects during the Planning Period

. PJM RTEP
Line
Project Description Voltage Target Location .COSt
(kV) Date Estimates
M)

Partial Line#5 Fork Union to Cunningham DP Retirement 115 Mar-25 VA 3.0
115kV Partial Line #83 Rebuild 115 Mar-25 VA 25.3
Park Center 230kV Delivery - DEV 230 May-25 VA 10.0
Relieve Line #219/#2066 Load Drop - Loop Trabue back to Midlothian Sub
(Open Window Project) 230 May-25 VA 6.2
Charlottesville to Gordonsville 230kV Series Reactor 230 Jun-25 VA 11.4
Line #2210 Reconductor - Brambleton to Evergreen 230 Jun-25 VA 2.3
Line #2172 Reconductor - Brambleton to Evergreen 230 Jun-25 VA 2.3
Line #2213 Reconductor - Yardley to Cabin Run 230 Jun-25 VA 1.7
Line #514 (Goose Creek - Doubs(FE)) EOL 500 Jun-25 VA 7.6
Replace Overdutied 230kV Breaker L282 at Clifton Substation 230 Jun-25 VA 0.5
Line #2214 Uprate - Buttermilk to Roundtable 230 Jun-25 VA 4.8
Line #2186 Uprate-Shellhorn to Enterprise 230 Jun-25 VA 4.0
Line #2031 Uprate- Enterprise to Greenway to Roundtable 230 Jun-25 VA 5.9
Line #2223 Uprate- Roundtable to Lockridge 230 Jun-25 VA 2.6
Line #2188 Uprate-Shellhorn to Greenway to Lockridge 230 Jun-25 VA 3.8
Line #2218 Uprate - Sojourner to Runway DP to Shellhorn 230 Jun-25 VA 6.5
Line #2137 Uprate- Sojourner to Mars 230 Jun-25 VA 1.4
Line #502 Terminal Upgrade-Loudoun to Mosby 230 Jun-25 VA 6.3
Line #584 Terminal Upgrade-Loudoun to Mosby 230 Jun-25 VA 6.4
230kV Line Extension to Relieve Cloverhill Loop (Winters Branch - 230 Jun-25 VA 6.0
Line #2151 Uprate - Railroad DP to Gainesville 230 Jun-25 VA 6.1
Uprate Line 249 from Carson to Locks to Resolve Gen Deliv Violation 230 Jun-25 VA 22.0
Line #105 Tarboro-Parmele EOL Rebuild 115 Jul-25 NC 24.5
Butler Farm Sub - 230kV Delivery-DEV- Bailey DP-New Finneywood
500/230kV Sub 230/500 | Jul-25 VA 220.0
Evans Creek Sub - Roanoke DP - 230kV Delivery - DEV 230 Aug-25 VA 30.0
Tunstall Sub - Hillcrest DP - 230kV Delivery - DEV -New Unity 500/230kV
Sub 230 Aug-25 VA 140.0
Raines Sub - Interstate DP - 230kV Delivery - DEV 230 Aug-25 VA 20.0
Line #108 Boykins to Tunis EOL Rebuild 115 Dec-25 NC 46.0
Peninsula - TX 4 Replacement and 230kV Ring Bus 230 Dec-25 VA 27.2
Dawkins Branch 230kV Delivery - NOVEC (Iron Mountain) 230 Dec-25 VA 16.0
Takeoff 230kV Delivery Add Transformers - DEV 230 Dec-25 VA 20.0
Install 2nd 115kV 33.67 MVAR Cap bank at Harrisonburg 115 Dec-25 VA 1.3
Build new Walnut Creek 115 kV switching station 115/230 | Dec-25 VA 24.3
Takeoff Substation 230kV interconnection for Poland Loop 230 Dec-25 VA 28.0
230kV Line #293 (Staunton-Valley) and 115kV Partial Line #83 Rebuild 115/230 | Dec-25 VA 44.8
Hornbaker Sub-Avanti DP-NOVEC 230 Dec-25 VA 45.0
Line #81 and Partial Line #2056 Rebuild 115/230 | Dec-25 NC 27.1
230kV to Relieve Waxpool Loop 230 Dec-25 VA 5.7
Line #2010 Underground Relocation 230 Dec-25 VA 40.0
230kV Line Extension to Relieve Poland Loop 230 Dec-25 VA 36.0
Line #569 (Loudoun to Morrisville) Partial Rebuild 1.3 miles 500 Dec-25 VA 4.2
Line #2209 Uprate Evergreen Mills to Yardley 230 Dec-25 VA 5.0
Line #2095 Uprate - Cabin Run to Shellhorn 230 Dec-25 VA 8.0
Line #2007 Lynnhaven to Thalia EOL Rebuild 230 Dec-25 VA 28.7
Line #2019 Greenwich to Thalia EOL Partial Rebuild 230 Dec-25 VA 14.3
Replace Brambleton Overdutied 230kV Breakers 230 Dec-25 VA 28.0
Line 265 Uprate - Sully to Takeoff 230 Dec-25 VA 2.0
Build New Duncan Store 115kV Switching Station 115 Dec-25 VA 11.0




Appendix 3C - List of Planned Transmission Projects during the Planning Period

. PJM RTEP
Line
Project Description Voltage Target Location ,COSt
(kV) Date Estimates
M)

Line 2011 Uprate - Cannon Branch to Clifton 230 Dec-25 VA 31.7
Line #183 EOL 115/230 | Dec-25 VA 30.0
Line #2114 Reconductor - Remington CT to Rollins Ford 230 Dec-25 VA 28.9
Partial Line #81 Carolina - S Justice Branch EOL Rebuild - Double Circuit
Sections with Line #2056 115 Dec-25 NC 34
Line #77 Carolina-Roanoke Rapids Hydro EOL Rebuild 115 Dec-25 VA 7.4
Harrisonburg TX#6 EOL 69/230 [ Jan-26 VA 3.2
Mint Springs 230 kV Delivery - NOVEC 230 Jan-26 VA 16.0
Germanna 230kV Delivery - DEV 230 Apr-26 VA 55.0
Bring 2-230 kV Sources into White Oak SUB and Resolve 300 MW Load Loss
Violation - Engineering Assessment 230 Apr-26 VA 28.0
Line 2104 Partial Uprate to Resolve Gen Deliv Violation 230 Jun-26 VA 20.2
Line 29 and 252 Possum Point to Aquia Harbor Rebuild 115/230 | Jun-26 VA 38.0
Possum Point 2nd 500-230 kV TX (Ox Overloads) (PP 500kV - PP 230kV) 230/500 | Jun-26 VA 23.1
Line 202 Uprate - Clark to Idylwood 230 Jun-26 VA 8.0
Line #29 Fredericksburg to Possum Pt Partial Rebuild 115 Jun-26 VA 19.2
Line #126 Partial Rebuild to Resolve Gen Deliverability Violation 115 Jun-26 NC 18.8
Convert Line 29 to 230 kV and Resolve 300 MW Load Loss Violation 115/230 | Jun-26 VA 9.4
Line 211 228 Chesterfield to Hopewell Partial Rebuild 230 Jun-26 VA 7.4
Line #2226 Partial Rebuild - Clover to Easters (DNH) 230 Jun-26 VA 34.0
Install Cap Bank at Cloud 115kV Bus 115 Jun-26 VA 1.5
Line #574 Elmont-Ladysmith Rebuild 500 Jun-26 VA 93.0
Install Cap Bank at Lexington substation 500 Nov-26 VA 6.3
Bristers 500-230 kV TX Expansion 230/500 [ Dec-26 VA 65.0
Line #205 Locks to Tyler Rebuild (DNH) 230 Dec-26 VA 27.0
Line #9290 (Ox to Braddock) and Partial Line#2097 Uprate 230 Dec-26 VA 44.0
Line #2080 Uprate - Liberty to Railroad DP 230 Dec-26 VA 1.5
Line #2163 Uprate - Vint Hill to Liberty 230 Dec-26 VA 13.0
Line #2187 and #2228 Uprate - Pioneer DP to Liberty 230 Dec-26 VA 11.4
Line #272 (Dooms to Grottoes) EOL Rebuild 230 Dec-26 VA 30.8
Line #2056 Hornertown to Hathaway EOL Rebuild 230 Dec-26 NC 49.1
Occoquan 500-230 kV TX Expansion 230/500 | Dec-26 VA 84.0
Remington CT 230 kV Terminal Upgrades (Line #2114) 230 Dec-26 VA 1.5
Idylwood - Convert Straight Bus to Breaker-and-a-Half 230 Dec-26 VA 159.0
Davis Drive - 230kV Ring Bus Expansion - Line Extension 230 Jun-27 VA 20.0
Ocean Court 230kV Delivery - DEV 230 Jun-27 VA 8.0
Spring Hill 230 kV Delivery - Dominion 230 Aug-27 VA 35.0
Potomac Yards Undergrounding & Glebe GIS Conversion 230 Sep-27 VA 202.0
Line #209 and Line #58 Skiffes to Yorktown EOL Partial Rebuild 230 Sep-27 VA 13.5
Partial Line #10 ( Goshen to Craigsville ) EOL Rebuild 115 Dec-27 VA 22.5
Nokesville to Hornbaker 230 kV Line 230 Dec-27 VA 139.0
Vint Hill 500-230 kV Expansion 230/500 | Dec-27 VA 110.0
Line #557 (Chickahominy to Elmont) EOL Rebuild 500 Jun-28 VA 58.2
500-230kV Line Extension - Southern Option 230/500 | Dec-28 VA 693.8
Barrister 230kV Delivery - DEV 230 Dec-28 VA 24.0




Appendix 4A: Total (DOM LSE) Sales (GWh) by Customer Class

Street
Public and Sales
Year Residential | Commercial | Industrial X for Total
Authority Traffic
. Resale
Lighting

2011 30,779 28,957 7,960 10,555 273 1,921 80,445
2012 29,174 28,927 7,849 10,496 277 2,011 78,735
2013 30,184 29,372 8,097 10,261 276 1,984 80,174
2014 31,290 29,964 8,812 10,402 261 1,956 82,685
2015 30,923 30,282 8,765 10,159 275 1,981 82,385
2016 28,213 31,366 8,715 10,161 253 1,856 80,564
2017 29,737 32,292 8,638 10,555 258 1,609 83,088
2018 32,139 33,591 8,324 10,761 260 1,607 86,681
2019 31,439 35,296 7,302 10,645 263 1,580 86,524
2020 32,670 32,911 6,503 11,073 261 1,439 84,856
2021 31,598 35,203 6,716 10,740 245 1,570 86,071
2022 31,114 39,518 6,399 11,018 232 1,543 89,823
2023 31,436 43,633 6,758 10,406 246 1,608 94,086
2024 31,313 47,125 6,785 10,438 247 1,607 97,516
2025 30,998 48,387 6,770 10,392 246 1,595 98,388
2026 31,238 53,683 6,757 10,374 246 1,593 103,891
2027 31,502 56,355 6,729 10,355 246 1,589 106,777
2028 31,969 59,503 6,700 10,366 247 1,595 110,380
2029 32,369 62,569 6,635 10,322 246 1,584 113,725
2030 32,995 66,583 6,577 10,314 246 1,581 118,296
2031 33,686 70,934 6,510 10,312 246 1,579 123,267
2032 34,608 76,496 6,461 10,341 247 1,587 129,741
2033 35,211 81,895 6,377 10,311 246 1,578 135,618
2034 35,984 88,330 6,311 10,311 246 1,578 142,759
2035 36,776 95,352 6,245 10,310 246 1,580 150,510
2036 37,702 103,107 6,198 10,339 247 1,593 159,187
2037 38,207 110,753 6,116 10,309 246 1,589 167,220
2038 38,844 119,535 6,053 10,309 246 1,594 176,581

Note: Historic (2011 - 2022); Projected (2023 - 2038)
Appendix 4A has been provided with the 2023 Company Load Forecast instead of the 2023 PJM Load Forecast because PJIM
does not provide forecasted sales or customer counts broken down by rate class.



Appendix 4B: Virginia Sales (GWh) by Customer Class

Street

Public and Sales
Year Residential | Commercial | Industrial X for Total
Authority Traffic
. Resale
Lighting

2011 29,153 28,163 6,342 10,423 265 1,870 76,216
2012 27,672 28,063 6,235 10,370 269 1,958 74,568
2013 28,618 28,487 6,393 10,134 267 1,934 75,833
2014 29,645 29,130 6,954 10,272 253 1,906 78,160
2015 29,293 29,432 7,006 10,029 266 1,930 77,956
2016 26,652 30,537 6,947 10,033 245 1,803 76,217
2017 28,194 31,471 6,893 10,429 250 1,556 78,794
2018 30,437 32,752 6,598 10,633 252 1,555 82,228
2019 29,829 34,472 5,591 10,517 254 1,530 82,194
2020 30,969 32,159 4,872 10,924 253 1,393 80,570
2021 29,968 34,464 4,980 10,590 238 1,519 81,759
2022 29,474 38,750 4,888 10,868 225 1,496 85,701
2023 29,782 42,867 5,344 10,255 239 1,558 90,046
2024 29,672 46,372 5,315 10,285 240 1,558 93,442
2025 29,358 47,640 5,232 10,243 239 1,546 94,257
2026 29,598 52,942 5,318 10,219 239 1,544 99,860
2027 29,861 55,618 5,413 10,198 239 1,541 102,870
2028 30,324 58,763 5,060 10,209 240 1,546 106,142
2029 30,719 61,822 5,097 10,165 239 1,535 109,577
2030 31,338 65,827 4914 10,156 239 1,532 114,007
2031 32,021 70,170 4,977 10,154 239 1,531 119,092
2032 32,936 75,723 4,944 10,184 240 1,538 125,565
2033 33,529 81,112 4,879 10,153 239 1,529 131,441
2034 34,290 87,534 4,779 10,152 239 1,530 138,525
2035 35,069 94,542 4,887 10,151 239 1,532 146,421
2036 35,983 102,282 4,501 10,181 240 1,544 154,730
2037 36,477 109,910 4,451 10,150 239 1,540 162,768
2038 37,103 118,673 4,555 10,149 239 1,546 172,265

Note: Historic (2011 - 2022); Projected (2023 - 2038)

Appendix 4B has been provided with the 2023 Company Load Forecast instead of the 2023 PJM Load Forecast because PJIM

does not provide forecasted sales or customer counts broken down by rate class.




Appendix 4C: North Carolina Sales (GWh) by Customer Class

Street
Public and Sales
Year Residential | Commercial | Industrial X for Total
Authority Traffic
. Resale
Lighting

2011 1,626 795 1,618 132 8 51 4,230
2012 1,502 864 1,614 126 8 53 4,167
2013 1,567 885 1,704 127 8 50 4,341
2014 1,645 834 1,858 130 8 50 4,525
2015 1,630 850 1,759 130 8 51 4,428
2016 1,562 829 1,768 128 8 53 4,347
2017 1,542 821 1,744 126 8 53 4,294
2018 1,701 839 1,725 128 8 52 4,453
2019 1,610 824 1,710 127 9 50 4,331
2020 1,701 751 1,630 149 8 46 4,286
2021 1,629 740 1,736 149 7 50 4312
2022 1,640 768 1,511 150 7 47 4,122
2023 1,653 766 1,414 151 7 49 4,040
2024 1,640 754 1,470 152 7 49 4,074
2025 1,640 747 1,539 149 7 49 4,131
2026 1,639 741 1,439 155 7 49 4,031
2027 1,641 738 1,316 157 7 49 3,907
2028 1,645 740 1,640 157 7 49 4,238
2029 1,650 747 1,537 157 7 49 4,148
2030 1,657 755 1,664 158 7 48 4,289
2031 1,664 764 1,533 158 7 48 4,175
2032 1,673 773 1,516 158 7 49 4,176
2033 1,682 783 1,498 158 7 48 4,176
2034 1,693 795 1,531 158 7 48 4,234
2035 1,707 810 1,358 158 7 48 4,089
2036 1,720 825 1,696 159 7 49 4,456
2037 1,731 842 1,665 159 7 49 4,453
2038 1,741 861 1,499 159 7 49 4,317

Note: Historic (2011 - 2022); Projected (2023 - 2038)
Appendix 4C has been provided with the 2023 Company Load Forecast instead of the 2023 PJM Load Forecast because PIM
does not provide forecasted sales or customer counts broken down by rate class.



Appendix 4D: Total (DOM LSE) Customer Count

Street
Public and Sales
Year Residential | Commercial | Industrial X for Total
Authority Traffic
. Resale
Lighting

2011 2,171,795 233,760 535 29,104 3,031 5 2,438,229
2012 2,187,670 234,947 514 29,114 3,246 4 2,455,496
2013 2,206,657 236,596 526 28,847 3,508 3 2,476,138
2014 2,229,639 237,757 631 28,818 3,653 3 2,500,500
2015 2,252,438 239,623 662 28,923 3,814 3 2,525,463
2016 2,275,551 240,804 654 29,069 3,941 3 2,550,022
2017 2,298,894 242,091 648 28,897 4,149 3 2,574,683
2018 2,323,662 243,701 644 28,716 4,398 3 2,601,124
2019 2,362,949 246,043 634 28,452 4,792 3 2,642,873
2020 2,397,544 246,865 626 29,883 4,889 3 2,679,810
2021 2,427,368 249,622 615 29,845 5,109 3 2,712,562
2022 2,451,831 251,673 610 29,709 5,196 3 2,739,022
2023 2,468,022 252,745 608 29,687 5,286 3 2,756,350
2024 2,499,287 255,100 602 29,757 5,430 3 2,790,179
2025 2,531,721 257,525 596 29,828 5,574 3 2,825,247
2026 2,564,595 259,976 590 29,893 5,718 3 2,860,774
2027 2,597,827 262,447 584 29,954 5,862 3 2,896,675
2028 2,631,236 264,928 578 30,009 6,006 3 2,932,761
2029 2,664,561 267,406 572 30,060 6,150 3 2,968,751
2030 2,697,472 269,860 566 30,106 6,294 3 3,004,300
2031 2,729,661 272,273 560 30,145 6,438 3 3,039,079
2032 2,760,879 274,630 554 30,177 6,582 3 3,072,825
2033 2,790,937 276,922 548 30,202 6,726 3 3,105,337
2034 2,819,694 279,139 542 30,221 6,870 3 3,136,468
2035 2,847,084 281,277 536 30,233 7,014 3 3,166,147
2036 2,873,169 283,340 530 30,240 7,158 3 3,194,439
2037 2,898,044 285,334 524 30,241 7,302 3 3,221,447
2038 2,921,784 287,262 518 30,238 7,446 3 3,247,250

Note: Historic (2011 - 2022); Projected (2023 - 2038)
Appendix 4D has been provided with the 2023 Company Load Forecast instead of the 2023 PJM Load Forecast because PJIM
does not provide forecasted sales or customer counts broken down by rate class.



Appendix 4E: Virginia Customer Count

Street
Public and Sales
Year Residential | Commercial | Industrial X for Total
Authority Traffic
. Resale
Lighting

2011 2,070,786 218,341 482 27,252 2,639 31 2,319,503
2012 2,086,647 219,447 464 27,265 2,856 2 2,336,680
2013 2,105,500 221,039 477 26,996 3,118 2 2,357,131
2014 2,128,313 222,143 579 26,966 3,267 2 2,381,269
2015 2,150,818 223,946 611 27,070 3,430 2| 2,405,877
2016 2,173,472 225,029 603 27,223 3,560 2| 2,429,889
2017 2,196,466 226,270 596 27,041 3,768 2| 2,454,143
2018 2,220,797 227,757 594 26,872 4,017 2| 2,480,039
2019 2,259,491 229,988 584 26,614 4,417 2 2,521,096
2020 2,292,457 230,782 576 27,901 4,516 2| 2,556,234
2021 2,321,357 233,334 567 27,836 4,741 2| 2,587,837
2022 2,344,903 235,269 563 27,704 4,824 2| 2,613,265
2023 2,360,423 236,236 561 27,705 4,920 2| 2,629,846
2024 2,390,543 238,431 555 27,767 5,066 2| 2,662,364
2025 2,421,791 240,692 549 27,830 5,212 2 2,696,076
2026 2,453,461 242,976 543 27,888 5,359 2| 2,730,228
2027 2,485,477 245,280 537 27,941 5,505 2| 2,764,742
2028 2,517,663 247,594 531 27,991 5,652 2 2,799,432
2029 2,549,768 249,903 525 28,036 5,798 2| 2,834,031
2030 2,581,475 252,191 519 28,076 5,945 2| 2,868,207
2031 2,612,486 254,440 513 28,110 6,091 2 2,901,642
2032 2,642,561 256,638 507 28,139 6,237 2| 2,934,084
2033 2,671,518 258,774 501 28,162 6,384 2| 2,965,341
2034 2,699,223 260,841 495 28,178 6,530 2 2,995,269
2035 2,725,611 262,834 489 28,189 6,677 2 [ 3,023,802
2036 2,750,741 264,758 483 28,195 6,823 2 3,051,001
2037 2,774,706 266,616 477 28,196 6,970 2| 3,076,966
2038 2,797,577 268,414 471 28,193 7,116 2 3,101,772

Note: Historic (2011 - 2022); Projected (2023 - 2038)
Appendix 4E has been provided with the 2023 Company Load Forecast instead of the 2023 PJM Load Forecast because PJM
does not provide forecasted sales or customer counts broken down by rate class.



Appendix 4F: North Carolina Customer Count

Street
Public and Sales
Year Residential | Commercial | Industrial X for Total
Authority Traffic
. Resale
Lighting

2011 101,009 15,418 53 1,852 392 2 118,726
2012 101,024 15,501 50 1,849 390 2 118,816
2013 101,158 15,557 50 1,851 390 1 119,007
2014 101,326 15,614 52 1,853 386 1 119,231
2015 101,620 15,677 52 1,853 384 1 119,586
2016 102,079 15,775 51 1,846 381 1 120,133
2017 102,429 15,821 52 1,857 381 1 120,541
2018 102,865 15,944 50 1,844 381 1 121,085
2019 103,458 16,055 50 1,838 375 1 121,777
2020 105,087 16,083 50 1,982 373 1 123,576
2021 106,011 16,288 48 2,009 368 1 124,725
2022 106,928 16,404 47 2,005 372 1 125,757
2023 107,599 16,509 47 1,982 366 1 126,505
2024 108,743 16,669 47 1,990 364 1 127,814
2025 109,930 16,833 47 1,998 362 1 129,171
2026 111,134 16,999 47 2,005 359 1 130,545
2027 112,350 17,167 47 2,012 357 1 131,934
2028 113,573 17,335 47 2,019 354 1 133,329
2029 114,793 17,503 47 2,024 352 1 134,720
2030 115,997 17,669 47 2,030 349 1 136,093
2031 117,175 17,832 47 2,034 347 1 137,437
2032 118,318 17,992 47 2,038 345 1 138,741
2033 119,418 18,147 47 2,041 342 1 139,997
2034 120,471 18,298 47 2,043 340 1 141,199
2035 121,473 18,443 47 2,044 337 1 142,345
2036 122,428 18,582 47 2,045 335 1 143,438
2037 123,339 18,717 47 2,045 332 1 144,481
2038 124,207 18,848 47 2,045 330 1 145,478

Note: Historic (2011 - 2022); Projected (2023 - 2038)
Appendix 4F has been provided with the 2023 Company Load Forecast instead of the 2023 PJM Load Forecast because PIM
does not provide forecasted sales or customer counts broken down by rate class.



Appendix 4G: Zonal Summer and Winter Peak Demand (MW)

Summer Winter
Year Peak Peak

Demand | Demand

(MW) (MW)

2011 17,521 15,143
2012 16,787 14,544
2013 16,366 15,106
2014 16,249 16,840
2015 16,502 18,434
2016 16,914 16,173
2017 16,350 16,618
2018 16,528 17,792
2019 16,599 16,842
2020 16,356 14,661
2021 16,462 14,469
2022 17,131 17,813
2023 17,730 17,157
2024 18,010 17,497
2025 18,157 17,554
2026 18,828 18,022
2027 19,173 18,199
2028 19,597 18,467
2029 20,021 19,106
2030 20,650 19,558
2031 21,346 20,001
2032 22,153 20,463
2033 23,019 20,933
2034 23,963 21,747
2035 24,972 22,627
2036 26,111 23,458
2037 27,220 24,162
2038 28,483 24971

Note: Historic (2011 - 2022); Projected (2023 - 2038)
Appendix 4G has been provided with the 2022 Company Load Forecast instead of the 2022 PJM Load Forecast
because PJM does not provide forecasted sales or customer counts broken down by rate class.
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Appendix 4K — Wholesale Power Sales Contracts

Company Name: Virginia Electric and Power Company Schedule 20
WHOLESALE POWER SALES CONTRACTS
(Actual)“

Entity Contract Length Contract Type 2020 2021 2022
Craig-Botetourt 12-Month Termination
Electric Coop Notice Full Requirementsm 9 10 13
Town of Windsor, 12-Month Termination
North Carolina Notice Full Requirementsm 10 10 11
Virginia Municipal 5/31/2031
Electric Association with annual renewal Full Requirementsm 283 291 286

(1) Full requirements contracts do not have a specific contracted capacity amount. MWs are included in the Company’s load forecast.

(2) Actual customer peak load measures are included.



Appendix 4L — Load Duration Curves
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Appendix 4L — Load Duration Curves

2038 Load Duration Curve
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Appendix 4N: Commodity Price Forecast, Natural Gas

Henry Hub Natural Gas ($/MMBtu)
Year Base Case Commodity VA in RGGI Commodity High Fuel Price Low Fuel Price Case
Forecast Forecast Commodity Forecast Commodity Forecast
2023 2.70 2.70 2.70 2.70
2024 341 3.41 3.44 3.37
2025 4.13 4.13 4.38 3.37
2026 4.15 4.15 4.95 3.06
2027 4.05 4.05 5.26 3.15
2028 3.96 3.96 5.58 3.27
2029 3.86 3.86 5.92 3.40
2030 3.76 3.76 6.26 3.53
2031 3.96 3.96 6.56 3.62
2032 4.17 4.17 6.86 3.70
2033 4.38 4.38 7.17 3.79
2034 4.60 4.60 7.50 3.88
2035 4.82 4.82 7.84 3.98
2036 4.83 4.83 8.15 4.03
2037 4.84 4.84 8.46 4.08
2038 4.85 4.85 8.79 4.14

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, Natural Gas

Zone 5 Delivered Natural Gas ($/MMBtu)

Year Base Case Commodity VA in RGGI High Fuel Price Low Fuel Price Case
Forecast Commodity Forecast Commodity Forecast Commodity Forecast

2023 3.44 3.44 3.44 3.44

2024 4.96 4.96 5.00 4.93

2025 4.71 4.71 4.96 3.95

2026 3.65 3.65 4.46 2.56

2027 3.44 3.44 4.66 2.55

2028 3.36 3.36 4.99 2.67

2029 3.21 3.21 5.26 2.74

2030 3.27 3.27 5.77 3.04

2031 3.43 3.43 6.03 3.09

2032 3.61 3.61 6.31 3.15

2033 3.83 3.83 6.62 3.24

2034 4.06 4.06 6.96 3.35

2035 4.31 431 7.32 3.47

2036 4.33 4.33 7.64 3.53

2037 4.31 431 7.93 3.55

2038 4.32 4.33 8.27 3.61

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, Coal (FOB)

CAPP CSX: 12,500 1%S FOB ($/ton)

Year Base Case Commodity VA in RGGI High Fuel Price Low Fuel Price Case
Forecast Commodity Forecast | Commodity Forecast | Commodity Forecast

2023 96.00 96.00 96.00 96.00

2024 100.35 100.35 100.35 100.35

2025 105.32 105.32 105.33 105.32

2026 95.69 95.69 95.76 95.69

2027 86.41 86.41 86.55 86.41

2028 78.03 78.03 78.35 78.03

2029 70.64 70.64 70.93 70.64

2030 65.03 65.03 65.45 65.03

2031 65.84 65.84 66.25 65.84

2032 67.49 67.49 67.97 67.49

2033 69.35 69.35 69.75 69.35

2034 71.19 71.19 71.66 71.19

2035 73.07 73.07 73.44 73.07

2036 74.77 74.77 75.12 74.77

2037 76.49 76.49 76.94 76.49

2038 78.37 78.37 78.69 78.37

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, Oil

No. 2 Oil ($/MMBtu)
Base Case VA in RGGI High Fuel Price Low Fuel Price
Year Commodity Commodity Commodity Case Commodity
Forecast Forecast Forecast Forecast
2023 19.44 19.44 19.44 19.44
2024 18.52 18.52 18.56 18.48
2025 17.90 17.90 18.61 17.32
2026 17.96 17.96 19.37 16.73
2027 18.30 18.30 19.89 16.70
2028 18.66 18.66 20.31 16.73
2029 19.03 19.03 21.82 17.11
2030 19.39 19.39 22.39 17.20
2031 19.75 19.75 22.89 17.34
2032 20.11 20.11 23.49 17.93
2033 20.48 20.48 24.05 18.33
2034 20.87 20.87 24.61 18.63
2035 21.27 21.27 24.99 18.93
2036 21.68 21.68 25.47 19.21
2037 22.11 22.11 25.88 19.61
2038 22.56 22.56 26.27 20.00

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, Oil

1% No. 6 Oil ($MMBtu)

Base Case Commodity | VA in RGGI Commodity High Fuel Price Low Fuel Price Case
Year . .
Forecast Forecast Commodity Forecast Commodity Forecast
2023 11.25 11.25 11.25 11.25
2024 11.05 11.05 11.08 11.03
2025 11.71 11.71 12.25 11.26
2026 12.15 12.15 13.23 11.20
2027 12.37 12.37 13.59 11.14
2028 12.61 12.61 13.87 11.13
2029 12.86 12.86 15.00 11.39
2030 13.10 13.10 15.41 11.42
2031 13.35 13.35 15.75 11.50
2032 13.59 13.59 16.18 11.91
2033 13.84 13.84 16.57 12.19
2034 14.10 14.10 16.97 12.38
2035 14.37 14.37 17.22 12.58
2036 14.65 14.65 17.55 12.75
2037 14.94 14.94 17.83 13.02
2038 15.24 15.24 18.08 13.28

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, On-Peak Power Price

PJM-DOM On-Peak ($/MWh)

Base Case Commodity | VA in RGGI Commodity High Fuel Price Low Fuel Price Case
Year . .
Forecast Forecast Commodity Forecast Commodity Forecast
2023 51.90 51.90 51.90 51.90
2024 54.98 55.01 55.44 54.65
2025 57.08 57.88 60.13 48.05
2026 52.96 54.00 61.30 41.49
2027 47.50 48.27 59.05 39.58
2028 43.01 43.57 57.39 37.71
2029 38.45 38.81 55.10 35.14
2030 36.01 36.19 53.83 34.63
2031 37.18 37.38 55.82 34.98
2032 38.50 38.73 57.97 35.47
2033 40.23 40.50 60.56 36.38
2034 41.91 42.22 63.13 37.27
2035 43.92 44.26 66.08 38.48
2036 45.46 45.74 69.35 40.40
2037 46.65 46.86 72.41 42.01
2038 48.02 48.17 75.59 43.87

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, Off-Peak Power Price

PJM-DOM Off-Peak ($/MWh)

Year Base Case Commodity VA in RGGI High Fuel Price Low Fuel Price Case
Forecast Commodity Forecast Commodity Forecast Commodity Forecast

2023 39.35 39.35 39.35 39.35

2024 44.28 44.29 44.66 44.01

2025 44.82 45.18 47.46 37.40

2026 42.65 43.12 49.68 32.65

2027 39.85 40.22 49.71 32.42

2028 37.38 37.66 49.91 32.11

2029 34.33 34.50 49.21 30.96

2030 33.32 33.42 49.94 31.92

2031 34.72 34.84 52.09 32.58

2032 36.20 36.35 54.32 33.31

2033 38.07 38.29 56.99 34.45

2034 39.98 40.23 59.71 35.60

2035 42.06 42.36 62.61 36.93

2036 44.79 45.03 66.93 40.05

2037 47.28 47.46 71.28 42.99

2038 49.94 50.07 75.81 46.19

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, PJM Tier 1 Renewable Energy Certificates

PJM Tier 1 REC Prices ($/MWh)

Base Case Commodity |VA in RGGI Commodity High Fuel Price Low Fuel Price Case
Year . .
Forecast Forecast Commodity Forecast Commodity Forecast
2023 28.70 28.70 28.70 28.70
2024 27.42 27.42 27.42 27.42
2025 25.54 25.54 25.54 25.54
2026 26.00 25.82 12.06 30.59
2027 23.92 23.82 8.81 28.16
2028 20.38 20.32 4.61 24.44
2029 17.58 17.57 3.53 21.74
2030 14.02 14.02 3.60 18.55
2031 13.27 13.27 3.67 18.34
2032 12.52 12.52 3.74 18.14
2033 11.76 11.76 3.81 17.94
2034 11.00 11.00 3.88 17.77
2035 10.25 10.25 3.95 17.62
2036 9.25 9.26 4.03 16.84
2037 8.19 8.19 4.11 16.02
2038 7.01 7.01 4.20 15.18

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, VA REC

VA REC Prices ($/yMWh)
Year Base Case Commodity VA in RGGI High Fuel Price Low Fuel Price Case
Forecast Commodity Forecast | Commodity Forecast | Commodity Forecast
2023 24.52 24.52 24.52 24.52
2024 24.54 24.54 24.54 24.54
2025 47.45 47.45 47.45 47.45
2026 26.03 25.85 11.90 30.69
2027 23.92 23.82 8.81 28.16
2028 20.38 20.32 4.61 24.44
2029 17.58 17.57 3.53 21.74
2030 14.02 14.02 3.60 18.55
2031 13.27 13.27 3.67 18.34
2032 12.52 12.52 3.74 18.14
2033 11.76 11.76 3.81 17.94
2034 11.00 11.00 3.88 17.77
2035 10.25 10.25 3.95 17.62
2036 9.25 9.26 4.03 16.91
2037 8.19 8.19 4.11 16.14
2038 7.01 7.01 4.20 15.35

Note: Reflects the ICF forecast price for the entire period rather than blending the ICF forecast with market prices.



Appendix 4N: Commodity Price Forecast, PJM RTO Capacity

PJM RTO Capacity Prices ($/kW-yr)
Year Base Case VA in RGGI High Fuel Price Low Fuel Price Case
Commodity Forecast | Commodity Forecast | Commodity Forecast | Commodity Forecast
2023 14.20 14.20 14.20 14.20
2024 16.00 16.00 15.37 15.99
2025 22.30 22.30 20.55 22.27
2026 28.68 28.67 25.77 28.62
2027 35.31 35.30 31.19 35.22
2028 42.20 42.19 36.83 42.08
2029 49.37 49.35 42.70 49.22
2030 56.76 56.75 48.74 56.59
2031 62.45 62.41 54.09 62.67
2032 66.88 66.79 58.94 67.82
2033 71.45 71.31 63.95 73.15
2034 76.20 76.01 69.15 78.67
2035 81.15 80.90 74.56 84.42
2036 86.22 86.00 79.86 89.18
2037 91.44 91.28 85.11 93.23
2038 96.86 96.76 90.57 97.43

Note: PJM RPM auction clearing price through delivery year 2023/24, forecast thereafter.




Appendix 4N: Commodity Price Forecast, PJM RTO Capacity

RTO Capacity Prices ($/MW-day)
Year Base Case Commodity VA in RGGI High Fuel Price Low Fuel Price Case
Forecast Commodity Forecast | Commodity Forecast | Commodity Forecast

2023 38.89 38.89 38.89 38.89

2024 43.85 43.84 42.11 43.81

2025 61.10 61.10 56.31 61.00

2026 78.57 78.55 70.60 78.40

2027 96.73 96.71 85.45 96.49

2028 115.61 115.58 100.90 115.29

2029 135.25 135.22 116.97 134.86

2030 155.51 155.47 133.55 155.04

2031 171.09 170.98 148.19 171.71

2032 183.23 182.98 161.47 185.82

2033 195.76 195.38 175.19 200.40

2034 208.77 208.25 189.44 215.54

2035 222.32 221.66 204.27 231.30

2036 236.23 235.60 218.79 244.34

2037 250.53 250.08 233.19 255.43

2038 265.37 265.10 248.14 266.92

Note:

1) RTO capacity prices are restated in the units used by the PJM capacity market.
2) PJM RPM auction clearing price through delivery year 2023/24, forecast thereafter.




Appendix 4N: Commodity Price Forecast, SO, Emission Allowances

SO, ($/Ton)
Base Case VA in RGGI High Fuel Price Low Fuel Price
Year Commodity Commodity Commodity Case Commodity
Forecast Forecast Forecast Forecast
2023 2.45 245 245 245
2024 2.53 2.53 2.53 2.53
2025 2.93 2.93 2.93 2.93
2026 3.29 3.29 3.29 3.29
2027 3.36 3.36 3.36 3.36
2028 343 343 343 343
2029 3.50 3.50 3.50 3.50
2030 3.56 3.56 3.56 3.56
2031 3.63 3.63 3.63 3.63
2032 3.70 3.70 3.70 3.70
2033 3.77 3.77 3.77 3.77
2034 3.84 3.84 3.84 3.84
2035 3.92 3.92 3.92 3.92
2036 3.99 3.99 3.99 3.99
2037 4.07 4.07 4.07 4.07
2038 4.16 4.16 4.16 4.16
Note:

1) CSAPR SO2 and nationwide SO2 prices are used as the SO2 market price.

2) The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, NOx Emission Allowances

CSAPR Ozone NOx ($/Ton)
Year Base Case Commodity VA in RGGI High Fuel Price Low Fuel Price Case
Forecast Commodity Forecast Commodity Forecast Commodity Forecast
2023 16,345.47 16,345.47 16345.47 16,345.47
2024 16,588.87 16,588.87 16600.51 16,571.94
2025 9,997.19 9,997.19 11181.59 7,815.38
2026 3,955.39 3,955.39 5603.47 878.98
2027 3,024.10 3,024.10 4368.15 672.02
2028 2,055.99 2,055.99 2969.77 456.89
2029 1,048.75 1,048.75 1514.86 233.05
2030 3.56 3.56 1187.86 3.56
2031 3.63 3.63 968.43 3.63
2032 3.70 3.70 739.88 3.70
2033 3.77 3.77 502.47 3.77
2034 3.84 3.84 256.02 3.84
2035 3.92 3.92 3.92 3.92
2036 3.99 3.99 3.99 3.99
2037 4.07 4.07 4.07 4.07
2038 4.16 4.16 4.16 4.16

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, NOx Emission Allowances

CSAPR Annual NOx ($/Ton)
Year Base Case VA in RGGI High Fuel Price Low Fuel Price Case
Commodity Forecast | Commodity Forecast | Commodity Forecast | Commodity Forecast
2023 2.04 2.04 2.04 2.04
2024 2.13 2.13 2.13 2.13
2025 2.74 2.74 2.74 2.74
2026 3.28 3.28 3.28 3.28
2027 3.36 3.36 3.36 3.36
2028 343 3.43 343 3.43
2029 3.50 3.50 3.50 3.50
2030 3.56 3.56 3.56 3.56
2031 3.63 3.63 3.63 3.63
2032 3.70 3.70 3.70 3.70
2033 3.77 3.77 3.77 3.77
2034 3.84 3.84 3.84 3.84
2035 3.92 3.92 3.92 3.92
2036 3.99 3.99 3.99 3.99
2037 4.07 4.07 4.07 4.07
2038 4.16 4.16 4.16 4.16

Note: The 2023 - 2025 prices are a blend of futures/forwards and forecast prices. 2026 and beyond are forecast prices.




Appendix 4N: Commodity Price Forecast, CO,

Federal CO, ($/Ton)

Base Case VA in RGGI High Fuel Price | Low Fuel Price Case

Year
Commodity Forecast| Commodity Forecast | Commodity Forecast | Commodity Forecast

2023 - - - -

2024 - - - -

2025 - - - -

2026 - - - -

2027 - - - -

2028 - - - -

2029 - - - -

2030 - - - -

2031 - - - -

2032 - - - -

2033 - - - -

2034 - - - -

2035 - - - -

2036 3.18 3.18 3.18 3.18

2037 6.49 6.49 6.49 6.49

2038 9.93 9.93 9.93 9.93

Note: CO2 prices reflect RGGI Market Price for 2023 and the federal carbon price forecast 2036 and beyo



Appendix 4N: Commodity Price Forecast, CO,

RGGI CO, ($/Ton)
Year Base Case VA in RGGI High Fuel Price Low Fuel Price Case
Commodity Forecast | Commodity Forecast | Commodity Forecast | Commodity Forecast

2023 13.27 13.27 13.27 13.27

2024 - 13.67 - -

2025 - 9.45 - -

2026 - 5.05 - -

2027 - 4.70 - -

2028 - 4.51 - -

2029 - 4.32 - -

2030 - 4.13 - -

2031 - 4.29 - -

2032 - 4.43 - -

2033 - 4.59 - -

2034 - 4.75 - -

2035 - 4.92 - -

2036 - 3.42 - -

2037 - - - -

2038 - - - -

Note:

1) ICF assumes a charge on CO2 from the U.S. power sector during 2036, and it is assumed that RGGI states and CA
transition from their respective programs to the national program once the national prices are higher.

2) RGQGI price forecasts assume Virginia exits RGGI before January 1, 2024, except for the VA in RGGI commodity
forecast, which assumes that Virginia remains in RGGI.
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Appendix 5A - Existing Generation Units in Service

Virginia Electric
and Power

Company Name: Company

UNIT PERFORMANCE DATA
Existing Supply-Side Resources (MW)

Schedule 14a

Unit Name'" Location Unit Class Pr|rr_1rayr:)/eFueI oD @) Su':nnvr\rller
Altavista VA Baseload Biomass 1992 51
Bath County 1 VA Intermediate Pumped Storage 1985 301
Bath County 2 VA Intermediate Pumped Storage 1985 301
Bath County 3 VA Intermediate Pumped Storage 1985 301
Bath County 4 VA Intermediate Pumped Storage 1985 301
Bath County 5 VA Intermediate Pumped Storage 1985 301
Bath County 6 VA Intermediate Pumped Storage 1985 301
Bear Garden VA Baseload/Intermediate Natural Gas 2011 622
Brunswick VA Baseload/Intermediate Natural Gas 2016 1,401
Chesapeake CT 1,4, 6 VA Peak Light Oil 1967 39
Chesterfield 5? VA Baseload Coal 1964 337
Chesterfield 6 VA Baseload Coal 1969 678
Chesterfield 7 VA Intermediate Natural Gas 1990 191
Chesterfield 8 VA Intermediate Natural Gas 1992 195
Clover 1 VA Intermediate Coal 1995 220
Clover 2 VA Intermediate Coal 1996 219
Colonial Trail West VA Intermittent Solar 2019 37
CVOW (Demonstration) VA Intermittent Wind 2020 3
Darbytown 1 VA Peak Natural Gas 1990 85
Darbytown 2 VA Peak Natural Gas 1990 85
Darbytown 3 VA Peak Natural Gas 1990 85
Darbytown 4 VA Peak Natural Gas 1990 85
Elizabeth River 1 VA Peak Natural Gas 1992 109
Elizabeth River 2 VA Peak Natural Gas 1992 107
Elizabeth River 3 VA Peak Natural Gas 1992 109
Gaston Hydro NC Intermittent Hydro 1963 220
South Anna 1 VA Intermediate Natural Gas 1994 104
South Anna 1 VA Intermediate Natural Gas 1994 104
Grassfield Solar VA Intermittent Solar 2022 7
Gravel Neck 1-2 VA Peak Light Oil 1970 28
Gravel Neck 3 VA Peak Natural Gas 1989 85
Gravel Neck 4 VA Peak Natural Gas 1989 85
Gravel Neck 5 VA Peak Natural Gas 1989 85
Gravel Neck 6 VA Peak Natural Gas 1989 85
Greensville VA Baseload/Intermediate Natural Gas 2018 1,588
Hopewell VA Baseload Biomass 1989 51
Ladysmith 1 VA Peak Natural Gas 2001 151
Ladysmith 2 VA Peak Natural Gas 2001 151




Appendix 5A - Existing Generation Units in Service
Virginia Electric
and Power
Company Name: Company
UNIT PERFORMANCE DATA

Existing Supply-Side Resources (MW)

Schedule 14a

Unit Name!" Location Unit Class Pr|rr-1rayr:)/eFueI 0.0.% Su':nnvr\rller

Ladysmith 3 VA Peak Natural Gas 2008 160
Ladysmith 4 VA Peak Natural Gas 2008 160
Ladysmith 5 VA Peak Natural Gas 2009 161
Lowmoor CT 1-4 VA Peak Light Oil 1971 48
Mount Storm 1 A% Baseload Coal 1965 544
Mount Storm 2 WV Baseload Coal 1966 553
Mount Storm 3 A% Baseload Coal 1973 520
Mount Storm CT A% Peak Light Oil 1967 11
North Anna 1 VA Baseload Nuclear 1978 838
North Anna 2 VA Baseload Nuclear 1980 835
North Anna Hydro VA Intermittent Hydro 1987 1
Northern Neck CT 1-4 VA Peak Natural Gas 1971 47
Possum Point 6 VA Baseload/Intermediate Natural Gas 2003 573
Possum Point CT 1-6 VA Peak Light Oil 1968 72
Water Strider PPA VA Intermittent Solar 1969 29
Westmoreland PPA VA Intermittent Solar 1970 7
Remington 1 VA Peak Natural Gas 2000 150
Remington 2 VA Peak Natural Gas 2000 151
Remington 3 VA Peak Natural Gas 2000 152
Remington 4 VA Peak Natural Gas 2000 151
Roanoke Rapids Hydro NC Intermittent Hydro 1955 95
Rosemary NC Peak Natural Gas 1990 155
Sadler Solar VA Intermittent Solar 2021 27
Scott Solar VA Intermittent Solar 2016

Solar Partnership Program VA Intermittent Solar 2012

Southampton VA Baseload Biomass 1992 51
Spring Grove VA Intermittent Solar 2020 26
Surry 1 VA Baseload Nuclear 1972 838
Surry 2 VA Baseload Nuclear 1973 838
Sycamore Solar VA Intermittent Solar 2023 14
Virginia City Hybrid Energy Center VA Baseload/Intermediate Coal 2012 610
Warren VA Baseload/Intermediate Natural Gas 2014 1,381
Whitehouse Solar VA Intermittent Solar 2016 5
Woodland Solar VA Intermittent Solar 2016 5
Yorktown 3®? VA Peak Heavy Oil 1974 767
Norge Solar VA Intermittent Solar 2023 7
Chesapeake PPA VA Intermittent Solar 2024 41
Pleasant Hill PPA VA Intermittent Solar 2023 7




Company Name:

UNIT PERFORMANCE DATA
Existing Supply-Side Resources (MW)

Appendix 5A - Existing Generation Units in Service
Virginia Electric
and Power
Company

Schedule 14a

Unit Name"" Location Unit Class Primary Fuel 00 Su':nnvr\rller
Rivanna PPA VA Intermittent Solar 2024 4
Watlington PPA VA Intermittent Solar 2023 7
Wythe 2 PPA VA Intermittent Solar 2024 26
Black Bear Distributed VA Intermittent Solar 2024 0
Clean Energy 2 DER 2 VA Intermittent Solar 2023 4
Clean Energy 2 DER 3 VA Intermittent Solar 2023 2
Springfield Distributed VA Intermittent Solar 2024 1
Cox PPA VA Intermittent Solar 2024 4
Sinai PPA VA Intermittent Solar 2024 3
Stratford PPA VA Intermittent Solar 2023 4
Camellia Solar VA Intermittent Solar 2024 5
Fountain Creek Solar VA Intermittent Solar 2024 21
Otter Creek Solar VA Intermittent Solar 2024 16
Piney Creek Base Solar VA Intermittent Solar 2024 21
Quillwort Solar VA Intermittent Solar 2024 5
Sebera Solar VA Intermittent Solar 2024 5
Solidago Solar VA Intermittent Solar 2023 5
Walnut Solar VA Intermittent Solar 2023 40
Winterberry Solar VA Intermittent Solar 2023 5
Winterpock Solar VA Intermittent Solar 2024 5
Clean Energy 3 DER 1 VA Intermittent Solar 2024 1
Clean Energy 3 DER 2 VA Intermittent Solar 2024 3
Cox Storage VA Peak Grid 2024 7
Sinai Storage VA Peak Grid 2024 4
Dry Bridge Storage VA Peak Grid 2023 18
Subtotal - Base 6,133
Subtotal - Baseload/Intermediate 6,175
Subtotal - Intermediate 2,840
Subtotal - Peak 3,587
Subtotal - Intermittent 724
Total 19,459

Note: Summer MW's for solar generation (renewables) represents firm capacity.
(1) Exisiting generators as of 2024

(2) Chesterfield 5 & 6 and Yorktown 3 are due to be retired by the end of 2023.
(3) Commercial operation date



Company Name:
UNIT PERFORMANCE DATA
Existing Supply-Side Resources (kW)

Appendix 5B - Other Generation Units

Virginia Electric and Power Company

Schedule 14b

Unit Name Location Primary kW Contract Contract
Fuel Type Summer Start Expiration

Purchase Power Agreement (PPA) Units!"

Alexandria/Arlington - Covanta VA Municipal Solid Waste 21,000 1/29/1988 1/28/2023
Brasfield Dam VA Hydro 2,800 10/12/1993 Auto renew
Suffolk Landfill VA Methane 3,280 8/1/2020 3/31/2022
Columbia Mills VA Hydro 343 2/7/1985 Auto renew
Lakeview (Swift Creek) Dam VA Hydro 400 11/26/2008 Auto renew
MeadWestvaco (formerly Westvaco) VA Coal/Biomass 140,000 11/3/1982 8/25/2028
Banister Dam VA Hydro 1,785 9/28/2008 Auto renew
Weyerhaeuser/Domtar NC Coal/biomass 9000(2) 7/127/1991 Auto renew
Smurfit-Stone Container VA Coal/biomass 3500(3) 3/21/1981 Auto renew
Burnshire Dam VA Hydro 100 7/11/2016 Auto renew
Cushaw Hydro VA Hydro 2,000 11/21/2018 11/20/2033
Essex Solar Center VA Solar 20,000 12/14/2017 12/13/2037
Rives Road Solar VA Solar 19,700 5/15/2020 5/14/2033
Pamplin Solar VA Solar 15,700 7/13/2020 7/12/2033
Hickory Solar VA Solar 32,000 9/8/2020 9/7/2033
Mt Jackson | Solar VA Solar 15,650 6/14/2021 6/13/2034
Hollyfield 1l Solar VA Solar 13,000 7/22/2021 7/21/2034
Buckingham Il Solar VA Solar 20,000 7/28/2021 7/27/2034
Water Strider Solar VA Solar 80,000 5/15/2021 5/14/2041
Westmoreland County Solar VA Solar 20,000 10/22/2021 10/21/2041
Tredegar Solar VA Solar 480 11/18/2022 11/17/2032
Nokesville Solar VA Solar 20,000 11/22/2022 11/21/2035
Rappahannock Solar VA Solar 1,500 11/24/2021 11/23/2036
W. E. Partners Il NC Biomass 300 3/15/2012 Auto renew
Plymouth Solar NC Solar 5,000 10/4/2012 10/3/2027
W. E. Partners 1 NC Biomass 100 4/26/2013 Auto renew
Dogwood Solar NC Solar 20,000 12/9/2014 12/8/2029
HXOap Solar NC Solar 20,000 12/16/2014 12/15/2029
Bethel Price Solar NC Solar 5,000 12/9/2014 12/8/2029
Jakana Solar NC Solar 5,000 12/4/2014 12/3/2029
Lewiston Solar NC Solar 5,000 12/18/2014 12/17/2029
Williamston Solar NC Solar 5,000 12/4/2014 12/3/2029
Windsor Solar NC Solar 5,000 12/17/2014 12/16/2029
510 REPP One Solar NC Solar 1,250 3/11/2015 3/10/2030
Everetts Wildcat Solar NC Solar 5,000 3/11/2015 3/10/2030
SoINC5 Solar NC Solar 5,000 5/12/2015 5/11/2030
Creswell Aligood Solar NC Solar 14,000 5/13/2015 5/12/2030
Two Mile Desert Road - SoINC1 NC Solar 5,000 8/10/2015 8/9/2030
SoINCPower6 Solar NC Solar 5,000 11/1/2015 10/31/2030
Downs Farm Solar NC Solar 5,000 12/1/2015 11/30/2030
GKS Solar- SoINC2 NC Solar 5,000 12/16/2015 12/15/2030
Windsor Cooper Hill Solar NC Solar 5,000 12/18/2015 12/17/2030




Company Name:
UNIT PERFORMANCE DATA
Existing Supply-Side Resources (kW)

Appendix 5B - Other Generation Units

Virginia Electric and Power Company

Schedule 14b

Unit Name Location Primary kW Contract Contract
Fuel Type Summer Start Expiration

Purchase Power Agreement (PPA) Units!"

Green Farm Solar NC Solar 5,000 1/6/2016 1/5/2031
FAE X - Shawboro NC Solar 20,000 1/26/2016 1/25/2031
FAE XVII - Watson Seed NC Solar 20,000 1/28/2016 1/27/2031
Bradley PVI- FAE IX NC Solar 5,000 2/4/2016 2/3/2031
Conetoe Solar NC Solar 5,000 2/5/2016 2/4/2031
SoINC3 Solar-Sugar Run Solar NC Solar 5,000 2/5/2016 2/4/2031
Gates Solar NC Solar 5,000 2/8/2016 2/7/2031
Long Farm 46 Solar NC Solar 5,000 2/12/2016 2/11/2031
Battleboro Farm Solar NC Solar 5,000 2/17/2016 2/16/2031
Winton Solar NC Solar 5,000 2/8/2016 2/7/2031
SoINC10 Solar NC Solar 5,000 1/13/2016 1/12/2031
Tarboro Solar NC Solar 5,000 12/31/2015 12/30/2030
Bethel Solar NC Solar 4,400 3/3/2016 3/2/2031
Garysburg Solar NC Solar 5,000 3/18/2016 3/17/2031
Woodland Solar NC Solar 5,000 4/7/2016 4/6/2031
Gaston Solar NC Solar 5,000 4/18/2016 4/17/2031
TWE Kelford Solar NC Solar 4,700 6/6/2016 6/5/2031
FAE XVIII - Meadows NC Solar 20,000 6/9/2016 6/8/2031
Seaboard Solar NC Solar 5,000 6/29/2016 6/28/2031
Simons Farm Solar NC Solar 5,000 7/13/2016 7/12/2031
Whitakers Farm Solar NC Solar 3,400 7/20/2016 7/19/2031
MC1 Solar NC Solar 5,000 8/19/2016 8/18/2031
Williamston West Farm Solar NC Solar 5,000 8/23/2016 8/22/2031
River Road Solar NC Solar 5,000 8/23/2016 8/22/2031
White Farm Solar NC Solar 5,000 8/26/2016 8/25/2031
Hardison Farm Solar NC Solar 5,000 9/9/2016 9/8/2031
Modlin Farm Solar NC Solar 5,000 9/14/2016 9/13/2031
Battleboro Solar NC Solar 5,000 10/7/2016 10/6/2031
Williamston Speight Solar NC Solar 15,000 11/23/2016 11/22/2031
Barnhill Road Solar NC Solar 3,100 11/30/2016 11/29/2031
Hemlock Solar NC Solar 5,000 12/5/2016 12/4/2031
Leggett Solar NC Solar 5,000 12/14/2016 12/13/2031
Schell Solar Farm NC Solar 5,000 12/22/2016 12/21/2031
FAE XXXV - Turkey Creek NC Solar 13,500 1/31/2017 1/30/2027
FAE XXII - Baker PVI NC Solar 5,000 1/30/2017 1/29/2032
FAE XXI -Benthall Bridge PVI NC Solar 5,000 1/30/2017 1/29/2032
Aulander Hwy 42 Solar NC Solar 5,000 12/30/2016 12/29/2031
Floyd Road Solar NC Solar 5,000 6/19/2017 6/18/2032
Flat Meeks- FAE I NC Solar 5,000 10/27/2017 10/26/2032
HXNAIr Solar One NC Solar 5,000 12/21/2017 12/20/2032
Cork Oak Solar NC Solar 20,000 12/29/2017 12/28/2027
Sunflower Solar NC Solar 16,000 12/29/2017 12/28/2027
Davis Lane Solar NC Solar 5,000 12/31/2017 12/30/2032




Company Name:
UNIT PERFORMANCE DATA
Existing Supply-Side Resources (kW)

Appendix 5B - Other Generation Units

Virginia Electric and Power Company

Schedule 14b

Unit Name Location Primary kW Contract Contract
Fuel Type Summer Start Expiration

Purchase Power Agreement (PPA) Units!"

FAE XIX- American Legion PVI NC Solar 15,840 1/2/2018 1/1/2033
FAE XXV-Vaughn's Creek NC Solar 20,000 1/2/2018 1/1/2033
TWE Ahoskie Solar Project NC Solar 5,000 1/12/2018 1/11/2033
Cottonwood Solar NC Solar 3,000 1/25/2018 1/24/2033
Shiloh Hwy 1108 Solar NC Solar 5,000 2/9/2018 2/8/2033
Chowan Jehu Road Solar NC Solar 5,000 2/9/2018 2/8/2033
Phelps 158 Solar Farm NC Solar 5,000 2/26/2018 2/25/2033
Sandy Solar NC Solar 5,000 5/30/2018 5/29/2033
Northern Cardinal Solar NC Solar 2,000 6/29/2018 6/28/2033
Carl Friedrich Gauss Solar NC Solar 5,000 9/10/2018 9/9/2033
Sun Farm VI Solar NC Solar 4,975 9/10/2018 9/9/2033
Sun Farm V Solar NC Solar 4,975 9/10/2018 9/9/2033
Citizens Hertford NC Solar 16,200 6/6/2019 6/5/2029
Camden Dam Solar NC Solar 5,000 9/10/2018 9/9/2033
Mill Pond Solar NC Solar 5,000 9/10/2018 9/9/2033
Jamesville Road NC Solar 5,000 9/10/2018 9/9/2033
North 301 NC Solar 20,000 12/18/2019 12/17/2029
Five Forks NC Solar 20,000 12/23/2019 12/22/2029
Whitehurst PVI Solar NC Solar 10,000 3/13/2020 3/12/2035
FAE XXXIII - Grandy NC Solar 20,000 3/13/2020 3/12/2030
Alpha Value Solar NC Solar 5,000 7/9/2020 9/9/2033
FAE XXXIV - Underwood NC Solar 16,000 10/23/2020 10/22/2030
Highway -158 PVI NC Solar 9,000 11/10/2020 11/9/2030
Gliden Solar NC Solar 5,000 12/30/2020 9/9/2033
Sun Farm VIII NC Solar 3,975 12/17/2020 9/9/2033
Ryland Road Solar NC Solar 5,000 8/31/2021 9/9/2033
Windsor Hwy 17 Solar NC Solar 5,000 8/28/2021 9/9/2033
Hertford Solar NC Solar 10,000 8/3/2022 8/2/2027

(1) In operation as of December 31, 2022; generating facilities that have contracted directly with the Company
(2) PPA is for excess energy only typically 4,000-14,000 kW.

(3) PPA is for excess energy only typically 3,500 kW.
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Appendix 5l - Solar and Wind Generating Facilities Since July 1, 2018

Nameplate | In Service Cost
Project Name Status (MWac) Date Type Recovgry
Mechanism
Hollyfield Solar Operational 17 2018 Company-build | Ring-Fence
Montross Solar Operational 20 2018 Company-build [ Ring-Fence
Pecan Solar Operational 74.9 2018 Company-build | Ring-Fence
Puller Solar Operational 15 2018 Company-build [ Ring-Fence
Colonial Trail West Solar Operational 142 2019 Company-build RAC
Gloucester Solar Operational 20 2019 Company-build [ Ring-Fence
Gutenberg Solar Operational 80 2019 Company-build | Ring-Fence
Chestnut Solar Operational 75 2020 Company-build | Ring-Fence
Coastal VA Offshore Wind (CVOW) Demonstration Operational 12 2020 Company-build | Fuel / Base
Grasshopper Solar Operational 80 2020 Company-build [ Ring-Fence
Spring Grove 1 Solar Operational 98 2020 Company-build RAC
Hickory Solar* Operational 32 2020 PPA Fuel / Base
Pamplin Solar* Operational 15.7 2020 PPA Fuel / Base
Rives Road Solar* Operational 20 2020 PPA Fuel / Base
Bedford Solar Operational 70 2021 Company-build | Ring-Fence
Belcher Solar Operational 88 2021 Company-build [ Ring-Fence
Rochambeau Solar Operational 20 2021 Company-build | Ring-Fence
Sadler Solar Operational 100 2021 Company-build RAC
Buckingham Solar II* Operational 20 2021 PPA Fuel / Base
Hollyfield Solar II* Operational 13 2021 PPA Fuel / Base
Mount Jackson Solar | Operational 15.65 2021 PPA Fuel / Base
Water Strider Solar Operational 80 2021 PPA Fuel / Base
Westmoreland Solar Operational 20 2021 PPA Fuel / Base
Acorn Solar Operational 1.4 2022 Company-build Ring-Fence
Fort Powhatan Solar Operational 150 2022 Company-build | Ring-Fence
Grassfield Solar Operational 20 2022 Company-build RAC
Maplewood Solar Operational 120 2022 Company-build | Ring-Fence
Pumpkinseed Solar Operational 59.6 2022 Company-build | Ring-Fence
Nokesville Solar* Operational 20 2022 PPA Fuel / Base
Sycamore Solar Operational 42.0 2023 Company-build RAC
Ivy Landfill Distributed Under Construction 3.0 2025 (proj.) | Company-build RAC
Black Bear Distributed Under Construction 1.6 2023 (proj.) [ Company-build RAC
Bookers Mill Solar Under Construction 127.0 2023 (proj.) | Company-build [ Ring-Fence
Camellia Solar Under Construction 20.0 2023 (proj.) | Company-build RAC
Fountain Creek Solar Under Construction 80.0 2023 (proj.) | Company-build RAC
Norge Solar Under Construction 20.0 2023 (proj.) [ Company-build RAC
Otter Creek Solar Under Construction 60.0 2023 (proj.) | Company-build RAC
Piney Creek Solar Under Construction 80.0 2023 (proj.) | Company-build RAC
Quillwort Solar Under Construction 18.0 2023 (proj.) | Company-build RAC
Sebera Solar Under Construction 18.0 2023 (proj.) [ Company-build RAC
Solidago Solar Under Construction 20.0 2023 (proj.) | Company-build RAC
Springfield Distributed Under Construction 2.0 2023 (proj.) [ Company-build RAC
Sweet Sue Solar Under Construction 73.0 2023 (proj.) | Company-build RAC
Winterberry Solar Under Construction 20.0 2023 (proj.) [ Company-build RAC
Winterpock Solar Under Construction 20.0 2023 (proj.) | Company-build RAC
Aditya Solar* Under Construction 11 2023 (proj.) PPA Fuel / Base
Chesapeake Solar Under Construction 118 2023 (proj.) PPA RAC
Endless Caverns Solar* Under Construction 31.4 2023 (proj.) PPA Fuel / Base
Pleasant Hill Solar Under Construction 20 2023 (proj.) PPA RAC
Stratford Solar Under Construction 15 2023 (proj.) PPA RAC
Watlington Solar Under Construction 20 2023 (proj.) PPA RAC
Bridleton Solar Under Construction 20.0 2024 (proj.) | Company-build RAC
Kings Creek Solar Under Construction 20.0 2024 (proj.) | Company-build RAC
North Ridge Solar Under Construction 20.0 2024 (proj.) | Company-build RAC
Racefield Distributed Under Construction 3.0 2024 (proj.) | Company-build RAC
Southern Virginia Solar Under Construction 125.0 2024 (proj.) | Company-build RAC
Walnut Solar Under Construction 149.9 2024 (proj.) | Company-build RAC
Augusta Solar Under Construction 105 2024 (proj.) PPA RAC
Cox Solar Under Construction 16 2024 (proj.) PPA RAC
Sinai Solar Under Construction 9.9 2024 (proj.) PPA RAC
Ho-Fel Solar Under Construction 50 2024 (proj.) PPA RAC
Jarratt Solar Under Construction 48.4 2024 (proj.) PPA RAC
New Kent Solar* Under Construction 20 2024 (proj.) PPA Fuel / Base
Rivanna Solar Under Construction 12.5 2024 (proj.) PPA RAC




Appendix 5l - Solar and Wind Generating Facilities Since July 1, 2018

Nameplate | In Service Cost
Project Name Status (MWac) Date Type Recov?ry
Mechanism

Surry Solar Under Construction 20 2024 (proj.) PPA RAC
Switchgrass Solar Under Construction 69 2024 (proj.) PPA RAC
Woythe Solar Under Construction 75 2024 (proj.) PPA RAC
Dulles Solar Under Construction 100.0 2025 (proj) |Company-build RAC
Cavalier Solar Under Construction 240 2025 (proj) PPA RAC
Cerulean Solar Under Construction 62.0 2026 (proj.) [ Company-build RAC
Coastal VA Offshore Wind (CVOW) Under Construction 2587 2026 (proj.) | Company-build RAC
Courthouse Solar Under Construction 167.0 2026 (proj.) [ Company-build RAC
Moon Corner Solar Under Construction 60.0 2026 (proj.) | Company-build RAC
360 Solar 1 Solar Under Construction 26 2026 (proj.) PPA RAC
360 Solar 2 Solar Under Construction 26 2026 (proj.) PPA RAC
Groves Solar Under Construction 16.2 2026 (proj.) PPA RAC
Harrisonburg Solar Under Construction 15 2026 (proj.) PPA RAC

* Variable pricing based on PJM energy and capacity prices.




Appendix 5J - Potential Unit Retirements for Plan B

Company Name: Virginia Electric and Power Company Schedule 19
UNIT PERFORMANCE DATA
Planned Unit Retirements'"
. . Unit Primary Projected MW MW
Unit Name Location Retirement .
Type Fuel Type Year Summer Winter
Yorktown 3 Yorktown, VA Steam-Cycle Heavy Fuel Oil 2023 767 792
Chesterfield 5 Chester, VA Steam-Cycle Coal 2023 336 342
Chesterfield 6 Chester, VA Steam-Cycle Coal 2023 678 690
Chesapeake CT 1 Chesapeake, VA CombustionTurbine Light Fuel Oil 2025 39 53
Chesapeake GT1 15
Chesapeake GT4 12
Chesapeake GT6 12
Lowmoor CT Covington, VA CombustionTurbine Light Fuel Oil 2025 48 65
Lowmoor GT1 12
Lowmoor GT2 12
Lowmoor GT3 12
Lowmoor GT4 12
Mount Storm CT Mt. Storm, WV CombustionTurbine Light Fuel Oil 2025 11 16
Mt. Storm GT1 11
Northern Neck CT Warsaw, VA CombustionTurbine Light Fuel Oil 2025 47 66
Northern Neck GT1 12
Northern Neck GT2 11
Northern Neck GT3 12
Northern Neck GT4 12
Possum Point CT Dumfries, VA Steam-Cycle Light Fuel Oil 2025 72 93
Possum Point CT1 12
Possum Point CT2 12
Possum Point CT3 12
Possum Point CT4 12
Possum Point CT5 12
Possum Point CT6 12

(1) Reflects retirement assumptions used for planning purposes, not firm Company commitments except for Chesterfield Units 5 and 6 and Yorktown Unit 3.



- - - - - - - - - - - . B - B - - - - 9-1 1D Jul0d Wwnssod

. - - - - - - - . - - - . - s - - - - 9 JUI0d Wnssod

: » » - n - - - - - - - = - - - - - - -1 1D 99N UJSUHON

. . . . . - . - - - - - - - - - - - - 0JpAH euuy YHON

. - - - . - . - - - - - . - - - - - - Z euuy YHoN

. - - - . - - - - - - - . - B - - - - | Buly YHON

- - - - . - - - . n - - - - - - - - - (uonessuowaq) MOAD

- - - - . - - - . - . - s - - - - - - 1D WIOIS JUNOW

- - - - . - - - . - . - B - - - - - - ¢ WJO)S JUNON

- - - - - - - - n - . - s - - - - - - Z WI0JS JUNojy

- » - - - - - - - - - - - - - - TR - - | WI0)S JUNOp

- - - - - - . - . - . - . . B - - - - $-1 1D JOOWMOT

- - - - - - - - - - - - - - - - - - - G YlwsApeT

- - - - - N - - - - - - - - - - - - - ¥ YlwsApeT

- - - - - - N = - - - - - - - - - - - € YlwsApeT

- - - - - - - = - - - - - - - - - - - Z YnwisApen

- - - - - - = - - - - - - - - - - - - | ypwsApe

. - . . . - . - - - - - - - - - - - - [lomadoH

- - - - - - . - . . . - . - - . - - - 9|[IASUSBID

- - - - . - . - - - . - . - B - - - - 9 08N [9ABID

- - - - - - . - - - n - B - B - - - - G 308N [9ABID

- - n - . - - - B - . - - - - - - - - ¥ YO8N |9AeID

- - - . - - - - n - n - . - . - - - - ¢ MOoN |oAeID

- - - . - - - - - - - - - - = - - - - Z-1 YO8N [oAeID

- - - . - - . - - - - - . - B - - - - Z euuy ynos

- - - - - - . - - - . - . - B - - - - | BUUY YIN0S

. Z Z . N - N - - - - - - - - - - - - 0JpAH uoisen

- - - - - - - - - - - - - - - - - - - € 1oAY y1aqez|3

- - - - - - - - - - - - - - - - - - - Z Janly yleqezi|3

- - - - - - - - - - - - - - - - - - - | JoAly yleqezi|3

" . . , . - - - . - - - - - - - - - - ¥ umolhaieq

- - . - . - - - . . - - - - - - - - - € umolhagieQ

z . Z - = - Z - N - - - - - - - - - - Z UmojAgie(

= . Z - = - Z - N - - - - - - - - - - L umoligleq

- - - - - - . - - - . - B - - - - - - Z JanoD

- - - - n - . - » - . - B - - - - - - | Jano|D

- - : - - - - - - - - - - - - - - - - 8 plaIRISayD

- - - - - - - - - - - - - - - - - - - / PlRIRISay)

- - - - - - - - - - - - - - - - - - - 9 plRIEISAYD

- - - - - - - - - - - - - - - - - - - S plRIFBISAYD

Z - = - Z - N - - - - - - - - - - - - 9y ‘1L 1D 9eadesay)

. - . . - - - - = - - . - - - 008} - - - Yoimsunig

. . - - - - . - . - - - . . B . - - - uspleg leag

. - . . - - - - - s - - - - - - - - - 9 Auno) yieg

. - . - . - - - - . - - - - - - - - - G Aluno) yleg

Z . Z - Z - N - N - - - N - - - - - - ¥ AjJuno) yieg

. - . - . - . - . - - - - - - - - - - ¢ Ajuno) yieg

z . Z . Z - N - N - - - - - - - - - - Z Aiuno) yieg

. " . - . , - - . - - - - - - - - - - | Auno)d yeg

- - - - - - - - - - - - - - - - - - - E]SINE)Y
8€0C L€0C 9€0C G€0C €02 £€02 2¢€0C 1€0C 0€0C 6202 8202 2202 9202 5202 202 £20C [44\[4 120C 0202 SweN jun

(@3103royd) (vNLov)
ajesag pue ajeidn (MIN) 821 Hun
@mVL1Va IONVINHOL¥3d LINN
€] 9|npayoss Auedwo) Jamod pue 21109|3 elulbap :aweN Auedwo)

s}iun uonkelauas) buiysixg o} sabueyn pauue|d — Ys xipuaddy




€ UMOIJIOA

ualiepn

J81u8) Abisu] pugAH AlD eluibaip

Z Aung

| Aung

uoydweyinog

Alewasoy

0IpAH spidey ayoueoy

$ uojbuiwey

€ uojbuiwey

Z uolbuiway

| uojbuiway

8€0C L€0C

9€0C

G€0C

€02

£€02

(45114

1€02

0€0C

6202

820¢

1202

920¢

G202

202

£20¢ (44114 1202 0202

aweN jun

€1 aInpayos

(@3103royd)

(vNLov)

Auedwon Jamod pue ouo9[3 elulbiIp

s}iun uonkelauas) buiysixg o} sabueyn pauue|d — Ys xipuaddy

ajesaq pue ajeidn (MIN) 2zis Bun
@V1VaA IONVINHOL¥3d LINN
:aweN Auedwo)




3ouerduiod ur syrun

D) € dnoan

Juerduio)) Jo SuUBdA durasey

syue[q 10

Aeq

S L |

SJu) P33RV duerndwo)) [eulq

IV "SPABPUE)S JUOZO §((T YIIA JUSWUIE))E UO SISNIO, “(SuUIpel ], *SAS-U]) SIIUBMO[[V/| SHUN [ISSO) [[V|  [TOT/I/S 1207/0€/4| - Iy Aepdn YdVSD
‘€707 ABJAl UI JWI)IWOS
paysiqnd 3q 03 pajdadxd oy ‘uonedqnd Jo sAep ()9 UIYIAM IAIIIIJI SIW0II( I[NY «
*SU0) ()S ISI1J 9Y) J19)J PIPIIIXI dJae SHwI] JI
(opea [:¢ € k) SOUBMO[[B [BUOHIPPE JOPUILINS 0) IARY P[NOAM PUE UOSEIS JU0ZO SULINP
SHIUII] et UOISSIWI ATIep 03 323[qns aq pnom (s19110q (. gAD»,) PAQ PIZIPINY FunemndID
Suipnaxs) syrun SuneIduss AL pay-[eo)) sweisoad Suipeny YLV JULIND {17) (qdd o) uelg
3y} Jo Aug Ul PIPN[IUI JOU SUOILIISIA [BUODIPPE YPIM WweiS01d Surpea) SUoISSIud XQN uonejusWRdw] [EI19pdg
UOSEAS JUOZO YJVSD dY) PISIAL VI YL “dIA 2Y) Ul PIISA0D 3B BIUISIIA ISIAA pue SMIN §T < Modsuel], 9ye)sioyuf
eIUISHIA SOV VN dUOZQ ST(T dY) 10J 110dsue.a) 3)e)saa)ul SUISSIIPPE ‘€707 ‘ST Yyaaepy| SHUM [ISSOJ TV | €20C 10 dxg| 0z0z/1/21 SOVVN 2uozQ S107
uo (.. dId,,) uerd uoneyuowdduwil (1P [eul) oY) Jo uonedqnd-a.1d & pasedda VdH Y.L,
€207 JO PUd Aq UONBIIPISU0IAI 9)3[dwi0d 0) Surre SAIN ST < (qdd ¢r)
Vdd "SOVVN SI0T 3y paurejdas jey) [l [euly 070T 12quddI( YY) SULIIPISU0III VJH| SHUN [ISS0) [V 020¢/T1)  pIepue)§ auozQ Sy07 XON
(Sae ay >
(€) [9A] [10 aNJNS o, JUILIND UTBIUTEIA] ¢ LA ‘'O 8107 010Z/2/9-1 ‘add §.) SOVVN Z0S =
SMIN ST <
(Burpe.a, s&S-u]) sROULMO[[Y| SyUN 1SS0} [IV| LIOT/STOT 1107 @D ™dvsd| 70S
0] dVH
‘pivpue)s IpAyapjeurioy| Jofewr —sDH (AAARX yedqng)
3Y) )99I JSNW €07 ‘] UL I3)Je SUOISSTUI JVH JO $32.1n0s Jofeul Je pajonajsuodda| pajonisuodadl S9UI(.IN) UOHSNQUIOD
J0 P9JINIISUO) SIUIGIN) UOHSNGUIOD I[IAD J[dWIIS pue I[IAI PIUIqUIO PIAILJ SBL) /MIN|  T20TT 7207/87/YAreuone)s 10y SAVHSAN| SIVH
*$202 Jo 193.aenb
PU023s 3Y) Ul FULLINIIO0 A1 uoneyudwRdwr pue A39)e.1)s [euly 9Y) YIM ‘€707 JO pUd
9Y) £q UON)I® [BUY & YIIM INO JWO0I 0) FUNIAXI SI VJH YL, ‘uonmuydp . dnyieps,, € jo
uoneUIWIP pue ‘SdVH AINJIdW-UOU [ENPIAIPUI PUE [£)0) J0J S)IWI] UOISSIWII JO [RAOUII
apnpour sadueyd pasodoad 1oyyQ -l JAIJJ Y3 Yum dueijduod dgersuowdp 03 SINAD () MI1A9Y ASojouyda ],
Jo asn paambau pue a9yyewt emonaed d[qer9)[1 10§ JIWI] UOISSTUID IIMO] B IPN[IUT YIIYM 20T €707 pue YsR spiepue)s
RN ‘SLVIA Y3 JO $393dse ure)ndd uaysn 0y €70z 1dy ui fesodoad e paysiqnd vdH Y.L IO ®80D| 7O “dxd $0O dxd| SIXo], A1y 29 AINdWA| SIVH/SH
(SLVI) (1) spiepuers
yuerjduiod syrun pajddyye [[V IO ® [80D| LIOT/9L/F | T10T/91/TI| SIXOL A1y %9 AINDIIA| SIVH/SH

uonemsy A

JuININSUO))

suone[n3IY [BIUdWUOIIAUY — TS Xipuaddy



((P)1TT UONIOS
— 3N Jududde[dayy

d0V) snOd
Supsixy
sjrun [Issoy P20T TO|  woldy suolssiuy HHD
1707 Surids ur pajdadxa onu [euyy pue g7z Surads ur ana pasodoig 3unsIxa vy *dx? [euL]| 10J SAUIPPINL) UOISSIUIT
(@111 UONIS)
sjun (LLLL redqns)
1150} pa ¥207 2O uoISIAdL pasodoag
(€207 1O P3329dxd 9[nu1 Jo 3jeap) siseq 3d3[oad-£q-199[0.ad € uo 3jen[eAd 0) PIau [[IA\ 1ONIISU0IL ~dxa [eury ) (p93on1su0day pue
% PIYIPOIN PIYIPOIN) SISN NOA
(8107/027/71
*$)IUN S€3 MU U0 S[0I)U0D J9)je/uo) uoIsIAdI pasodoag
aambaua pue 1y 3y uNY3N 0) APNIL ST VAH UL "€70T 1O Pdadxd yeaq DD sesd sjun MaN bT0T (LLLL
MU 10 Jruul] YAATIAI/Z0D/SAI 000°T dY) Paure)ds :(pazijeuly 1949u) uoisiad.l pasodoad 8107 70 dx? | 1aedqng (q)1T UONIIS)
sjun reulg | {p) (MIN) SASN NOA
SO I1eysuy 10 D7) seH ping [1SS0} MON
(«SOHD»)
SjIun [ISsoy S3SBL) ISNOYUII.ID)
(3s143.1 0 BpUIZE PayIUN S, VJH AY) UQ) LOVE DHD| PILIPOUI/MIN 110¢ 010T/S J0j SumIuLdg YSN
€207 Jo 193aenb
PAIY} Ul pajdadxa SI I[N [eUl) € ‘epudde pagrun s,y Y} 0} SuIpa1oddy ‘SOVVN S TAd
INOY-{7 ATEPU0IIS AY) SUIPN[IUT ‘S[IAJ] JUALIND I1Y) J€ SOV VN IANd 19Y30 Y} urejd.a
0) Sursodo.ad st VJH Y.L ‘cw/3n ("I [ 03 ('8 JO d3ue.1 3Y) UIYIIM pIepue)s STAJ [enuue
AN EUId)E UL U0 JUIWUIO0D FUNIIIOS I[IYM ‘cuI/3n ('] PUE ()°6 UIIMII] [[B) P[NOM
%) [PAJ] © 03 cwi/3n (7] woay SOVVN SUA renuue Argwrid ay) 19mof 0) Suisodoad €207
SIVdA UL "(.SOVVN INd>) 1oneu dgemanaed 10y SOVVN (Paseq-yiedy) Arewrad Surxds UOIEIIPISU0IAL
3Y) JO UONBIIPISU0IAI §)I W0.4) U nsda d[na pasodoad e paysiiqnd v 47 oY) ‘Alenuef uj| syun [I1Ssoj [[V Jibel SOVVN ST INd 2107] SUAd

Juerduwio)) Jo SuUBdA durdsey

sjue[q 10

uonemsy A

JuININSU0))

SHUN PAIRRY| ouerdwo)




suonetado jrun joedurr APIIIIPUI PO ,,UONEIPLIPIIH,, *SPICPUEL)S I[IIYIA UOISSTUII
0J9Z PUE J[IIYIA UOISSIWII MO[ PUE SUOISSIWD L) SUnNe[n3a SINI 3)€)S pUk [BIIPI]

syun
[1SS0J Mau
pue SunsIxy

puokaq-€707

120T/1/¢1

SpJIEpUE)S UOISSIUID
I[JIYDA d)B)S PUE [BIIPI]|

Juerduwio)) Jo SuUBdA durdsey

sjug[q 10
SHUN PIIRJPV

e
uedwo)

oy
[euty

*SIUIMAIMDII S 13Jop 03 AJLI0yINE puE SIUIIWII) JUIWIINI.X SI[qEAMIUIL
juepd SuruIddu0d DS 9Y) 0) UOHIIISIP SULIO)SIY °I3}JBIIY) SALIA AL AIIA ‘syrun (A[uo
pue €707 U1 A30[0uyd3) IS Y} UO PIske(q PIJeN[eAd 3q 0} ST VADA L “(.SHINS,») [ISSOJ Mau JUIWNIOP Jdueping)
$.10J9®3. Je[npow [[ews pue dan)ded uoqaed ‘uds0.IpAy ul SJUIWISIAUI SAFeanoduyy| pue Sunsixy| 9707 — 70T 7207/01] ueld £310uj BIUISIIA
(ATuo JudWMd0p
JduepIng)
‘0507 Aq $92.1n0s L1104
991J-U0QIBD WOy AJDLIPIIA S,BIUISIIA WOy Juddtad ()] pue (€07 Aq $99.1n0s £310ud Ag1oug uear)
J[qBMIUAI WO.IJ AIILIJIJA S,BIUISIIA JO JudIId (€ 9npoad 0) £1eSSI39U §39.1n0SIA yIeomuomraoy)
£A319ud SurdoPAd(] *AwoU0d AFI2UD UOQIED 0IIZ J9U B dARY [[IM BIUISAIA (P07 Aq|syrun [issoy mou| SYOT - 020C 0202/1/L UL
jey) saje)s A[[eUonIppe pue SH(7 Aq SUOISSIUID 0.19Z JOU YIBII 0) BIUISIIA 10§ [B0S € §)9S§| pue Sunsixy
(uonesi3oy
(LA ER |
ANBUIANY)
sjun wea30.1g
70D 10§ ddr1d pajdadxy| [1ssoy Sunsixy 970¢ ure).du ) 20D [B19P3]
«Areandead pue Apedniod
— goroadde 3uoam 3y),, SOVVN DHO sulffed yoeq paysnd A{onjudy] pue BIUISIIA SJIun [ISSoJ SOVVN
ISOA\ WOy SOV IYAL SOVVN DHD sunioddns v oy 0) 13)39] PIUSIS 0IIXI\|  MIU/FUNSIXD DHD Ustqe)sd
MIN PUEB ‘UBSIYIIJA] QUIBIA] ‘BMO] ‘WBNL) QIBMEB[I( ‘BIOSIUUIA] ‘U0SII() WOI) SOV nv ureIdu )| 0) S) Il
[®0d
SunSIX9/Mau
*SIIOUISE [BIIPIJ 10J JI9JJO UI SISES ISNOYUIIIS JO )S0I [BID0S WILIJU] V| 7207 924 1707 uep| uwoqJe)) Jo )S0)) [BID0S
*Ssewiorq
IM AL
€207 ‘€ WIBN| _ au.w a:_m
PIPUd [HHY X 0) NI [e3dax 9y U0 JUIWI0I 0) POLIdd YT, "€70T ‘TE IQUINQ WO SUOISSIUI
uo [99HY NXd 03 sutuuefd ST BIUISIIA ‘S3.IN0SIY ILI0ISTH PUE [BINJEN JO AIB)IIIIS J .
Sunode 9Y) Wo.Ij JUIUWIIUNOUUE IY) YIIM Quep.10dde uj *(drqeddde j1) saseydand 4 QEE.M
JUBMO[[E PUR ‘SIUIWAINI.I JTun J[qIssod ‘sed Mau ‘SI[qeAmdud YIIm dduerduo) ST SR - 00ODE)ET
*3J€)S AY) 0) PIWINIAI ST SIIULAMO[[B 0] SUOIINE JY) W01} INUIAIY CAAIN ST 2 02-91V|  (p9oy) any Surpea],
120T ‘T ATenuep uo|s)run [ISS0j Mou 1e8png 10D BIUWIBIA
juedppaed 39311 € st (, [99,,) IADBIIU] SBL) ISNOYUIIIL) [BUOIZY dYy) paulof vuidaip| pue Sunsixyg

uonemsy A

‘00

JuININSU0))




{9) ‘SurAd31 isyyo
10 suondo [esodsIp 9)1S}J0 pue ISUO IJEN[EAd 0) SUINUPUO))

*d Puod 03 Juddelpe [[Jpue| Mau JIN.1ISU0I 0) SI UB[J "(J PUOJ UI PIIEPI[OSUO0) [BLIdjewI| Spuod J pue
. 3
puE YD) JO PAJLABIX U dARY [ PUE J/g/V SPUOd "PIsop 3q 0y spuod Ay V| D/d/V dd|  +070T STOTLL/¥ sS40 HSV
{9) ‘[Jpue[ Mau ISO[d PUE ‘[[JPUR] MU 0)Ul [BLId)eW YD Id¢e[d pue ‘[erdyewt =
ADD JO [BAOWA Aq PUOJ YJION SO ‘puod Yj.1oN 03 juddelpe £yaadoad uo [ypue| ‘spuod ysv W
MU JONIISUOD 0) ST UB[J ‘PUOJ Y)ION UI PIJEPI[OSUOD PUB PIJLARIXI UII( SBY [BLI)BUI|JSIAN PUE ‘)sey M
PuOJ ISIA\ PUR PUO{ ISt ‘[BLIdjBW FuneARIXd Aq spuod yse [£09 331} [[& 3S0[D ‘@aoN 9| +0202
puod|
() 9IS JJO PIIAI3.1 puR PIJBABIXD 3( 0)| st woyoq
[[ypue| pue puod -3.Inso[d uone)s 0y anp puod [eursrio %p ‘puod yse wopoq ‘[ypue| 3s0[D ¥ YPUL] DAD|  +0T0T
‘popudue 10 pajedadde si [iq 10 jueld yueid 3y) s3so[d Auedwo))
YY) [BUN ‘STOT PUOAI] JPJIUIQ IAINIAL UED) “UMOP INYs ST AY[Ide) J1 yoeq Aed 0) paambay €6L INd
"$707 [un [euonerddo uone)s sdaoy Aueduro) sy Ji saxe) O pue g Wo.y JA1[.I SIPIA0A] SIN]  ST0T/L 0T0T/L| d)eUdS — BIUISIIA IS
*10399s uonejiodsue.) 9y) 9z1313ud d[@y 03 d1nJINI)Se.Ijul
Suidaeyd Lojdop pue 3Z1uoq1eIIp .10393s uonelrodsuer) 3y} dPy 03 AL
9y} Ajddns 03 pasu [[Im 31 dduls Jurodpue)s U BIYLIPIID Uk woay Aueduwo)) ay) Jo9)je
1M [esodouad siy ], ‘yoeoadde ur-oseyd e U0 1BIL-19A0-18IA paepue)s Y} JO AQUISULI)S spiepue)g
ay) saseaadul [esodoad S, VJH YL ‘PuU0AIq pue /7(T 1BIA [9POW .10} SI[IYIA A)np| (Apd9arpur) UOISSTW J[IIYIA |
-AAB3Y pue ‘wnIpaw ‘pysif 10j spaepue)s YA Mdau pasodoad vJH oy ‘€70z [1ady ufy SNOA NV L70T Uule)Iddu()| [er19pdg pasodoag maN|
"(b70T Arenuep
st utol 03 9jep 3313 J[qIssod) [HOY Sururol Jnoqe uIL)IIUN [[I)S BUI[OIBD) [YJION +
*33®)S 3} JO SR UkqJIn pue [eInl yjoq Ioj ssanrunyioddo
JMWOU0II )1 0) JudwiAo[dop pue yuowdo[oAdp ‘UonBAOUUI AGIIUI UBI[I $IIBII[IIIE
pue s3ss320.1d Suruued pue £10)e[n3d.1 SUIZIUIIPOW AQ SISSIUISN] PUB SJUIPISI.I
s BurjoIe)) yjJaoN 10j LAIiqe)s 3d1ad pue Ajiqepaojje £3.19uUd uLd)-3uo] s19)s0j ued
YL "0S0T £q [0S L)[e.1INdU U0qIBd B pue ‘(duidseq SO0 & suisn) 007 Aq UorINpa ue[qd AS1ouy
YHO 2% (L JO [£03 10333S J19MO0d ILIJIII UR §)3S UB[J ASIUY URI[D) S BUI[0IRD) Y)ION] TARI| UIe)Iaou() | urepddu()| ued[) — eurjore)) YpIoN
YSH J® ST AJLINIIS
J10 AYIQRIAI JL1)IID JI SUoIsiA0ad 3say) wio.j Ja1[a.a 10 uonnad 03 AN AY) SMO[[V
*SH07 Aq Syun SuneIdUIG [ISS0) SUIUIBWAI [[& UuMO0p Suninys pue ($707 Aq € UMO0PI0 X
pue 9 29 G S)U() PPLLIIISIY))) SHUN SUNLIIUIS-[ISSOJ UTB)IID JO JUIUWAINII A10jepueil
SIPNIUJ *$32.IN0SIA SUNIIWI-UOIED SUNSIXD JO JUIWIINIL SB [[9M SB $32.1N053.1 3Se.10)s|SHUN [ISSOJ Mou @R »v
£313u pue A319ud d[qeMmdudL Jo syudmdoPAdp JuedyIUSIs 10§ sajepuew ode dsoyy| PUE SUBSIXT| SPOT - 0207 0207/1/L{AWOU0 UL BIUISIIA

*BIUISIIA Ul paepue)s o1j0j).10d A319ud 9[qemaud. A10jepueil & S9YSI[qeIsd VADA UL

duerdwo) o SUBdIN dutaseq SHUN PARYV gruendwo))

sjue[q 10

Aeq

uonemsy A

JuININSU0))




*ST0T-PT07 — P3323dxd $5390.ad dduenssioa Jruidd 3xau Surnp ( OAAA,,)

A1rend) [BIUAWUOIIAUY JO judunpiedd( BIUISIIA 9Y) AQ dpBW ] [[IM A1INng pue
PIPL19)S9YD) [)0q & dduRLIBA (B)9[ € I[N INSSIA 0) UOISINI(] ‘P[OY19)S9Y ) J& S.INSeIul
paambau sanynj dedniw djoy Aew 1707 ul pa3anpuod Apnjs joqid uonddoad ysiy 070z
67 19qUIdI( uo papruqns 310daa djepdn uoneHsUOWIP (8)9¢ ANY S, PIAYI13ISAYD)

10207 ‘S Isndny uo paynruqns jaoda.a epdn uoneysuowdp (8)9 ¢ Ny S ALINS as ‘1o VN
D0
(61) 8L°9°S HD| 870T°€70T
FDaD g
>
SWAN}Y YSI $SUIRIS SSASA as| 820t =
VN|PDU 18707 ~
$3993JJ9 [ed130]01q
(9] 33aeyosip
BULID
| @z R
SWINJIY YSI $SURIIS SSASA cLA| T01) zz0T ®0
e
o — y1oz/61/S JuowueH Uy qo1¢€ 13eM
B)ep Apoq : 29 Jududgurduy|
J3)EM 321108 29 USISIP JUINS pUE SPadu dueIjduIod UINLINIP 0 SAPNYS (q)9 ¢ ANY dd‘ns| D ozoz (Q)91¢
AV ‘YN[ FD(6) 6107
B)ep Apoq
J9)BM 92.N0S 2 USISIP JIWGNS PUB SPIIU dUEI[dUI0) JUTNLIIIIP 03 SAPMIS ()9 ¢ ANY] odq| G 9107
LA ‘DdHDA
‘dd ‘SN ‘1D
*PIPIU JI ‘SUOIIIT JANIILI0) PUE I)BMPUNOIS JI0JIUOIA| ‘HD ‘DAD “dd adlyr
[P DD YIM dQuerdwiod ul IJIAIIS 0)ul|  Spuod NLILJ
orq padeld spuod [BUISLIO AL YY) JO I3.1Y I, “SUIP[INGII 10/PUB }[JO.1)dI 9INSO[d puod|pue 1a3urg S| 8T107/01
‘spuoq
"301AI3S 0jul Ydeq Pade[d pue Y YD) YHM ddueldurod ur payyo.dL spuog ana z1d| 8r107/01
0207 ‘0T 19qua)dag pa3d[durod 3.ansor) *(SHUIWAANI.L JIUN [E0I 0) INP) 3INSO[d [[Fpue | 7T LA 0207
{9) *SuroA331 10J IAIspjo 10| spuoq 1ddn
[esodsIp 10 [[IJPUB] 9)ISJJO 10 I)ISUO pue JaMo|
0) SuINBY pue [BLI)BW YD) JO UONBABIXD Y3N0.ay) 31ns0]) spuod 13dd) pue 1omMo1|9 2 S ‘b ‘€ HD| +0207

Juerduwio)) Jo SuUBdA durdsey

sjue[q 10
SHUN PIIRJPV

duerdwoy [BUM

uonemsy A

JUINYSU0))




"paroadxa spoedurt [euonippe ON 'SOVVN 20S 14-1 qdd g/ Sururejor o feuty oy paystiqnd v 9y ‘610T YoTeN
u[ *£10g Isndny judwurene SOVVYN Suriedipul 2o10u panssi pue pasoidde sey vddq oYL ‘'SOVVN 2y yum douerjduwiod smoys Surjopoy '910g 12quiaAoN ul OFJA 01 panrugns Surjopowr SOVYN 20S (€
"SOOUBMO][E ZOS JUSIOIIINS SABY 0} PA}oadXa ST WAISAS 'S1eL { 10 SOoUBMO[[E YJVSD UIEIaI SHrun panay 10T Ul %0S £q pasea1osp seouemofe ¢OS (7

“ULA SLVIA Sutiopisuooal je Sunjoo st vdd (1

‘PI)OU ISIM.IIY)O0 SSI[UN | ATenuef pIWINSSe duUeljduio)) :SPOoN

Juerduwio)) Jo SuUBdA durdsey

sjug[q 10
SHUN PIIRJPV

Aeq

oy
[euty

‘syrud |,
pue Os ‘dd ,_.w uoneusIsa(q
U0 B.IIPISU0D jejiqeH [eonLID)
v aq L102 u0331M)§ dNuEPY
few qgO sLv| €D
*§5990.1d dduensspI JruLdd 3xou dY)SuLINp uoneusIsI(|
(8)91¢ pue (q)91¢ SAMY 1opun OHAA £q SUOHEUIULIIIIP VLY Ul PAIIPISUOD 3] Loz YENqEH [EaRLD) <
[[1AA SIIPNJS JO SINSIY -dduenssiaL JuLdd SHAJN Surinp spasu dduerdurod SUIuLIdIdP 0) L10T u0d3.1mg§ dnuEpy| =
.
A1Ing pue pPRLINISAY) I8 (707 Surnp pajd[duwiod sarpnjs (8)9]¢ I[Ny 9518YISIP [BULIIY I, HD R ERIEEIT m
*€207-7207 P393dxa dduenssa JruLidd 3xou Jurainp sassadoad (8)9y¢ pue (q)91¢ » =
sa[ny Jo 3aed se QHAAA Aq PIUIULIIIP 3q 0) U0IZIN)S INUR[IY JO uonddoid 10 VIg paudyeaayy | =
*S[EMEBIPYIIM J1I)eM SUloSuo 10 €1 Sunst
93®I9A00 PIdU [[IIS [[IM 9 JIU() INQ JUI)XI JWOS 0) I[¥) [BIUIPIOUI PAjewWNS) S Aueduio)) sopods ﬁohowﬁ.w:hw
3Y) 39NPA [[IM 9 PUR § SIIU[) JO JUIWIINIY I8} JO YSLI YIIM PIIRIIOSSE SHUILI)SUOD :
[euoneddo s Aueduro)) 3Y) 39NPaI [[IM JLT Y3 JO UOHBIGIPOW [NJSSIIINS Y ‘UAMOUUN HO Lzot croz/9re u0aBIMS dBUERY|
SI QUI[WI[) UON)RIYIPOW [vUL] "SSUIPULJ AU JII[JI.1 0} $s3d0.ad ul ST uonedIpou yruridd
dLT "wd) yrunidd aedk-g yIm (70T 1quiddd( pansst (. d.LI,) Huridd e [eyuapiou]
€D D sauippmy|  I'Td
wd)sAs 3om doof pasol) - ysy wonog SIN| v20T/1€/€ | ST0T/0¢/6 uoneIuIg Juanpyy( 19BN
‘gcoT ut
JUIWIAIANA 0) NP SPWI] D TH AODA 2Y) YA dueidurod Jo asneddq uidduod g 193uo] ON 9‘S HD| €707/21
*JINO SABIA 0M) IS IY) J& SIIIY judueuridd TD) sourpPpmo
Jo uonereisul 3y) unednsdAul SI Aueduwo)) Ay I, *SIIA 0A1) )SI1J 3Y) J10J Judwdainbaax uone) I JudnN|
B[P 99.139P-S ) }93UI 0) PI[[BISUI PUE PIJUII U IARY SIIIYD PI[00I-ITY "PISO[I ST $399730 [E1B001q
JIPIQ ANBISTUIWIPY dY) PUB ‘PIAIIYIR SEM YIIYM ‘7707 ‘T€ 19903190 Aq ddueLIeA ()9 ¢ : :
3Ny 3y} J10J SHUIWAAINDIL 3Y) 10 BIIP 33139P-S Y} I3YJIID 399w 0) Judund.anbau e sey s10z/0¢/6 PBIRYISIP [Py L (F)9IE
JIPJI0 AN RISTUTWPE JSerT ~13dI[IIARY Jew0)0d pue qn[) BLIIS Aq [7(7 Ul pajeniul SIN VN
uone3nIg IPpPIQ JANRBISIUIWPY Ue Jdpun /(07 dduls pansind ddueriea (8)9]¢ Ny

uonemsy A

JuININSU0))

uedwo)




‘uonoe jo uejd oy st ‘zz0T ‘1
Arenuer uo paprwqns urjapowr ‘A31ouq Jo judwiiedo(q eIuISIIA 9y} St UMOUy MoU ‘A3IoUF PuB ‘S[RIAUIIA ‘SSUTJA JO Judwiieda BIUISIIA U], €f JOPIO 2ANNdaXH Joj dewpeol ay) sweddq VADA Ul (22

€70 YOIBIA Ul sue]d uonejuowsdw] [eropaq jo uoneorqndaxd pansst vdd YL (1
IDDY WO BIUISIIA MBIPYIIM 0} $59201d 913 31831S 01 OHAA Y} SIOPIO YOIYM ‘g JOPIQ) SAINIIXH paudIs unf3uno X JOUIdAOL) ‘7z ‘S1 Arenuef uQ (0g

‘A1dde j0u [[1m syuawaanbar (q)91 ¢ o[ny 210J219Y) pue ‘Idjem urj00o SUIMBIPYIM IOFUO] OU dIe A3Y) 9SNBOIq UMOP S)Iun Ay}
Sumnys Aq paysnes st 2oueridwo) ‘9 2 ¢ syu() Joj sjuowdimbar souerdwod (q)91 ¢ [y Ioylny Aue Jo g SOAIAI €707 [ € JOqUIAII(T JO AUI[PLIP UIALIP-DTH o3 03 Jorid umopinys syrun ay) Suiaey (6]

0502 031 1€07 Jo pourad oy 1oy weiSoxd Surpen ajeyspnui & Jursn ¢ 29NPaAI 03 ‘7 ‘1 AN Uey) 1211163 ou suonengar jdope 03 uorsiaoid e sopnjout VDA YL (8]

‘weidoxd Surpei] ¢ dnoin) e eia s393pnq ooueMO[[e XON JIYS1 PISIAL YIM SJ[ ONSSI 03 VJH Yl parmbax o jeurq (L]

‘s1oAedojel woly sanIun ] 9seyd pue [ aseyd Aq PIISA0AI 9q UBD SIIUBMOI[E JO 150D (9]

-oouerdwos (q)9[ ¢ o[y 10J UMOYS ASOY] SB dUIes J) 3q 03 PAJdadxa a1e pue ssao0ld souenssior JruLdd SHIJN SULINP PIUIILIRAP 2Tk sajep douerdwo) (G

‘UOIRUILLIOP Y 1g 10 Suniem pue panunuod A[QANRRNSIUTWPE sjuLRd “Aoudde 03 paprwqgns pue pjojdwos suodar pue sarpms (q)91¢ iy ($1

"120T 1290100 Ut [eAoxdde a1ot 10y dHQ 01 panrwqns seam jey) autpeap Ajiqestidde oy st 4707 ‘1€ YOI (€1

‘(DFHDA “2°1) Ssewolq 3 911J-09 Jey} S)IUn WOoIJ SUOISSIWD SSBWOIq 1O ‘S)un ssewolq ‘ ‘N ST > s(OH 03 A1dde jou saop a1 oy (71

$20T _quadas - HD ‘470 UoIN - NS ‘470 Arenue( - N :sa1ep aouenssi yuurad pajosford -omnpayos douerjdwos Jeak-1 & yam pansst yuiad sownssy (][

"7T0T ‘1T AInf uo OFJA O} papIwuqns sem oni ayy £q pambail uoneulofur oY1, "VADA U1 £4q ‘707 17 1oquada( Aq 211 03 paxmbar ¢ X (01

‘OAdA Aq UONBIOPISUOD IOpUN pue papIwqns N 10 uonewojur (q)91¢€ oy (6

‘sremaual yuidd 1xou ur OggA wolj Surpuad suoreuIULIOP AS0[OUYOR ], "PINIIQNS U] AARY SAPNIS (q)9] € A[NY umouy [V (8

2SN oyl Jo 1ojem,, e se AJijenb jou saop oye| apew-uew sjueld ay) jey) uondunsse ay) Jopun wiol§ A 01 A[dde jou soop oy (q)9[ € Yl pauIwLIap Aduady (L
“PAUTULIAP 2q O} SI 9IS YOrd

Je SJIoM JO 1e)s oy Jo Surwn) joexy -Sul[oAoal 10J 9)IS JJO Uae)} IO [[IJPUe] SY} Ul JO PIsodsip pue pajeardxd oq isnuw spuod ut yse ‘(€0 zor1-1°01 § 9poD BIUISIIA ) UOnR[SI39] GSET S oyl Jo ynsare sy (9

"0£0T £q S[A9] 1270
woij deds [euoI3a1 oy ur uononpal 9, (¢ & INoqe sapnoul pue ‘1z0g ‘1 Arenuel uo Junrels [HOY ur uonedionted 10a11p 10J werdoid spen-pue-des e Jurysijqelss i [eury e pansst OFdA ‘0Z0g sndny uj (S

'810T ‘07 10queds( uo suoisiadlx pasodod paysiqnd ydg oy -o[ni juswooe[dor 1o [eadar oqissod 10J mMa1Ad1 Y JH Jopun st o[l G107 YL (¢



'9,G L JO Jojoe} Ajoedeo e aney abeloig dwng pue sauaneq (g)
"o, 172 10 Jojoe} Aloedeo e sey Jejos paynguisia ()

"9/,GZ Jo Jojoey Ayoedeo e sey Jejos (g)

"9, /€ 10 Jojoey Ajloeded e sey puip) aJoysuQ (2)

"o,e4 10 J0joe) Ajoeded e sey puIpp aJoysyo (1)

:SOJON

9/0'L $ (MIN 00€) 86e10)S 0IpAH dwind

8§ (MW 0€) HY ousua9 Alsyeg

182 % 9I0US-HO - PUIM

6l $ 810YS-UQ - PUIAA

Sy $ (MI €) Jejog painguisiq

vzl $ Jejog

8LZ'L $|zeeL $|zlezy $|zez'L $|9cTL $| w2l $|sve’L $|osz’L $|ssgL $|6S2L $[v9ZL $ HINS JesjonN

lz. $|089 $[{ec9  ¢$|ses $(ses ¢$|oer $|evyr $|g6e  $[sve  $|iloe  $|esz S (osy) 1O

W, $|189 $[029 $|6SS $[s6r $|sesr $[z226 $|9ke  $[9sc $|s6L $[¥EL B 10

V. $(829 $|ov9  $[109 $|29S $|ves $|s8y $|ovy $[l0Fr $|69¢c $|oce $ plaRusal9 99 X

265  $[195 $|oes S| 66y $[89r $|9cr $[sor $|vie  $|eve  $|zie  $[18C $ plRRUSBID OO X2

0/ $([ses $(|9%S $|viy S|y $|Oor $[8l8 $|ove $[vie $|282 $[0sz $ plRRUSBID DO LXE
%001 %06 %08 %0. %09 %09 %0¥ %0¢€ %0¢ %01 %0 Jed - MN/$

(%) 1030e4 Ajoede)

leqsng jo sjnsay Jejnqe] - NG Xipuaddy




"}S09 paj|eisul ybiutano juasaidal uwn|oo siy} ul sanjep ()

"'sasuadxa uolssiwsuel} Wiy seb pue ‘s}ipalo xe) [eJapa) ‘N0 paxl) ‘salnjipuadxa |ejides apnjoul s}s09 paxiH (2)
‘anjeA SOJY SOpPN[OUl puUIM pUR Je|os 10} 109 a|qeLien (1)

'SOION
199'6$ 0S 0z.$ 96$ v.$ - (MW 00¢) 8beio)s oipAH dwnd
£98°'C$ 0z Gze$ 962% 05$ - (MIN 0€) HY ousua9 Aispeg
G96'c$ 0¢ 9Z'901$ cov$ £e$- - 810YS-HO - PUIM
96e'z$ [°t4 L0LS LeE$ ze$- - 8I0YS-UQ - PUIM
225'v$ Ge eLz$ ovv$ 6$- - (MIA €) JejoS painguisiq
900'Z$ Ge 96% 60Z$ ze$- - Jayoel] - Jejos
¥56'0L$ 09 1GL$ ¥9Z'1$ G$- 2L HINS JesjonN
zLe'es$ 9¢ €61$ €6z$ 6% €0'8 (o18Y) 1D
6LL'1$ 9¢ 20L$ veL$ 69% 88'8 10
v/G1$ 9¢ Lv$ 0ee$ vv$ 'S pleyusaI9 99 |LX|
GLZ'L$ 9¢ ov$ 182$ Ge$ or'S pleyusaI 9 LXZ

116$ 9¢ 9¢$ 0GZ$ 1€$ 6€°S pleyusaI9 99 |Xg
MA/$ Slea\ UMIN/$ Jed A-MX/$ UMIN/$ YMIN/MFININ
© $ 189 €20¢ 9J17 )o0g ) YS90 paxi4 () ¥SOO dlqeliep ajey jesH $ leulwioN

suondwnssy Jeqsng - NG xipuaddy




08Z'Sc  0Ev'ez  0£9'LZ  60L'6L 0€8'ZL 9v6'SL [ 6Lz 1€2'01 ¥6.'8 6LY'L 6vL'9 618'% Tl8'e 118 99°L - - (454 268'C Jejos ‘[ej03-qnsg

087Gz 0Ev'€c 0691z 60L%6L  0€8ZL  9¥6'GL  L60WL  6PLZL  Z€C0L  ¥6L'8  6Lv'L  6vL9  6I8F  ZI8E  LIBT 99.°) - - (%2 268 VA :[ejor-ans

- - - - - - - - - - - - - - - - - - - 0 ON :[ejor-ans

61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 181 Lol - 00} (3 P 1202 VA 1e|0g Ja|pes

SLL 9Ll L1V L1V 6.1 6.1 181 181 z8lL €8l 8l S8l 981 81 88l 681 [ €02 L 86 e P 0202 VA ana19 bunds

[ sz 952 152 852 652 192 29z 9z 59z 192 192 692 0.2 [783 €12 Sz 9.2 10€ Tl 3 P 6102 VA 1SOM [IE1L [E1UOIOD

e ve e e e e e e %€ %€ %€ %€ %€ I3 I3 I3 8z i€ [ 61 e P 9102 VA JE|0S PUEIpOOA

9 9 9 9 9 I3 I3 I3 I3 I3 (3 (3 (3 (3 (3 6¢ 3 8¢ [ 0z e P 9102 VA 1e|0S SNOYBHUM

3 3 3 3 [ [ [ [ [ [ €€ €€ €€ €€ €€ €€ Ie 0¢ [ ) ve P 9102 VA 12[0S 11095

- - - 8 8 6 6 6 6 6 6 6 6 6 6 6 S 6 9 L [ P 9102 VA weiBold diysisupied Jejog

6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 6¢ 8y L - 0z L} eseyoing 9102 VA Vdd Puejeiowsam

951 951 951 951 951 951 951 951 951 951 951 951 951 951 951 951 8Ll 8l - 08 I} sseyaing 9102 VA Vdd Jopuis Jolem

€2zl 0€Z'L ovZ'L evZ’L 6vZ'L SSZ'L S9Z'L 89Z°L SiZL 182°1 - - - - - - - - - 09 Ge  eseyound/ping 6202 VA 19) -PUGAH Ad JE|OS dLBUeD

42 €2zl €€zl 9Z'L evZ'L 6vZ'L 65Z°L 29zl 89Z°L S1Z'L S8zl - - - - - - - - 09 Ge  eseyoind/pling 8202 VA 19) -PUGAH Ad JE|OS DLBUSD

00L°L 90L°L SLLL 8LLL vzl 0EL’L 6EL°L L) Ll €511 2911 SoL°L - - - - - - - 09 GE  @seyound/pyy 120¢ VA 19) -PUGAH Ad JE|OS dLBUeD

L0'GL  €6€'€L  6€L'LL 6000 YOE'8 165'0  €88'v  JEL'E  86E'L - - - - - - - - - - 09 Ge  eseyoind/ping 002 VA 19) -PUGAH Ad JE|OS dLBUSD

€8 8 8 S8 S8 98 98 98 8 8 - - - - - - - - - € Ge  eseyound/ping 6202 VA 32 (MWE) - PuaAH ©a Ielos

s 95 95 95 95 5 5 5 85 85 85 - - - - - - - - € GE  eseyoind/pling 8202 VA 32 (MWE) - puakH ©a Ielos

1z 8z 8z 8z 8z 8z 8z 62 62 62 62 62 - - - - - - - € e 120¢ VA 32 (MINE) -

66L°L 985°L 9.€°L 1511 0v6 62L L1s 20€ 8 - - - - - - - - - - 0 3 0€02 VA (MWE) - PuaAH ©a eI0S

I3 I I3 I3 I3 [3 [3 [3 [3 [3 6¢ 6¢ 6¢ - - - - - - 0z e 9202 VA 1805 26pRy YLON

601 [ [ [ [0 [0 €l €l il Sh Si 9l 9l - - - - - - 09 3 9202 VA Je|0S JouIoQ U0

[ 502 202 202 602 0z 1z [15 iz viz Sz 9z Lz 8iz - - - - - szl e 520z VA 1B[0S YA Weyinos

(3 (3 (3 e 3 3 3 3 3 3 9 9 9 - - - - - - 0z 3 9202 VA Jejog yee1D sBuiy

9 9 9 9 9 9 9 9 9 9 9 9 9 9 - - - - - € e 5202 VA peINqusiq plRYsoEy

9 9 9 9 9 9 9 9 9 9 9 9 9 9 - - - - - € 3 5202 VA peINqUIsIQ [1ypueT AAl

182 €82 S8C 982 182 682 162 262 €62 562 162 862 662 - - - - - - 291 e 9202 VA Je[0S 3SNOYLN0D

€l il il Sil Si 9l LiL LiL 8iL 8iL 6L 0zl 0zl - - - - - - 29 (3 9202 VA JB[0S UBSINIB)

€€ €€ e e e e ve ve e e e e e - - - - - - 0z e 9202 VA 18|05 UOR|PUg

LiL 8iL 6L [ 0zl 1zl 2zl 2zl 2zl €zl vzl vzl szl 9zl - - - - - 69 0z sseyaing S202 VA Vdd sselbyoyms

88 88 68 68 06 06 16 16 [ [ €6 €6 €6 6 - - - - - [ 0z aseyoing 5202 VA Vdd Neler

2z 8z 8z 8z 8z 8z 8z 62 62 62 62 62 - - - - - - - Sl 0z aseyaind 1202 VA Vdd binquosiiieq

Z 1z Z 1z 8z 8z 8z 8z 8z 8z 62 62 - - - - - - - 9l 0z aseydng 1202 VA Vdd Seroi9

4 4 4 4 4 4 4 4 4 4 4 4 4 4 - - - - - ! 0z aseyaind 5202 VA 2 YA ABiauz jond

43 43 43 43 43 €z [ €z €z €z [ €z €z €z [ - - - - [ 0z aseyding [ VA 2 430 ¢ ABieuz ues|

S S S S S S S S S S S S S S S - - - - € 0z aseyaind ¥20C VA | 930 € ABlou3 ues|)

061 161 €61 €61 61 961 61 861 661 002 102 20z €02 [ - - - - - S0 0z eseyoing 5202 VA Vdd eisnbny

9 9 I3 I3 I3 I3 I3 I3 (3 (3 (3 (3 (3 6€¢ 6¢ - - - - 0z 3 ¥20C VA Je(0s yoodsaluIm

%€ %€ %€ %€ I3 I3 I I I3 [3 [3 [3 [3 [3 6¢ 6¢ - - - 0z e €202 VA 1ej0s Kaqusjulm

[243 €z Stz 9z 14T 6vZ 052 162 [ [ 952 952 852 652 192 29z - - - 05} 3 €202 VA 1e|0S JnuleM

9L L€V el [ 6EL ovl D D [ vl vl vl Syl - - - - - - Sl e 9202 VA 1B[0S 2ng JeaMS

9 9 9 9 I3 I3 I3 I3 I3 (3 (3 (3 (3 (3 6¢ 6¢ - - - [ 3 €202 VA Jejos obepijog

62 62 62 (3 (3 (3 (3 (3 (3 (3 3 3 3 3 3 - - - - 8l e ¥20C VA JB[0S BJoges

[ 3 €€ €€ €€ €€ (3 (3 (3 e (3 (3 3 3 3 - - - - 8l 3 202 VA JB[0S HOMIIIND

vl Syl ovl Ly Ly 8yl 051 051 161 161 €51 €51 S ¥S1 951 - - - - 08 e 20T VA Je|0S 8seq 981D Asuid

801 601 [ [ [ [ [0 [0 €l €l il Sil Sil 9l LiL - - - - 09 3 202 VA Je[oS 9210 JONO

vl vl ovl ovl Ly Ly 671 67l 051 051 Zs1 [l €51 ¥S1 SS1 - - - - 08 e 202 VA 18[0S 8810 Ulejunog

291 €91 ol 59l 991 991 891 891 691 0Ll [ 2Ll €L - - - - - - 00} 3 9202 VA Je|og palL saling

€€ €€ €€ €€ €€ e e e ve ve e e e e e - - - - 0z e ¥20C VA Je[0S efjjpwed

9 9 I3 I3 I3 I3 (3 (3 (3 (3 (3 (3 6¢ 6¢ - - - - - [ 0z aseyaind S202 VA Vdd Aing

Z 2z 2z 2z 1z 8z 8z 8z 8z 8z 8z 62 62 62 62 62 - - - Sl 0z eseyoing €202 VA Vdd Plojens

8l 8l 8l 8l 8l 8l 8l 61 61 61 61 61 61 61 61 - - - - ol 0z aseyaind ¥20C VA Vdd leuls

€L €L [2 [2 [2 [ SL SL 9L 9L 1L 1L 1L 8/ - - - - - oy 0z aseyoing Sz0C VA Vdd 124 OH

62 62 62 62 62 (3 [3 0¢ (3 [3 3 3 3 3 3 - - - - ol 0z aseyaind ¥20C VA Vdd X00

6 % 16 16 16 86 66 66 66 001 101 101 - - - - - - - [ 0z aseyong 120¢ VA Vdd 09€

[ [ [ v [ v v v v v v [ v [ [ - - - - 4 3 piing 202 VA peynquisia peyBunds

€l €l €l €l €l €l €l €l €l €l €l €l €l €l vl vl - - - L 0z aseydng €202 VA € ¥3a ¢ ABueu3 ues|

1z 2z 1z 2z 1z 8z 8z 8z 8z 8z 8z 62 62 62 62 62 - - - [ 0z aseyaind €202 VA 2 ¥3a  ABleu3 ues|d

€ € € € € € € € € € € € € € € - - - - [ e ping %202 VA peIngusiq Jeag yoeig

SL 9L 9L 1L 1L 1L 8L 8L 6. 6. 08 08 08 18 18 18 - - - [22 (3 ping €202 VA 1e|0S 2I0WEIAS

Sel 9L L€V L€V el 6EL ovl ovl D zvl vl vl vl Syl ovl - - - - SL 0z eseyoing 202 VA Vdd Z 3yiAm

9 9 9 9 I3 I3 I3 I3 I3 (3 (3 (3 (3 (3 6¢ 6¢ - - - [ 0z sseyaing €202 VA Vdd UoiBuIRem

43 43 43 €z €z €z €z €z €z €z €z €z [ vz [ - - - - [ 0z aseyoing ¥20C VA Vdd BUUBA

9 9 9 9 I3 I3 e I3 I3 (3 (3 (3 (3 (3 6€¢ 6¢ - - - 0z 0z aseyaind €20C VA Vdd IIIH Jueseaid

iz viz 9z 9z Lz 612 122 122 zze €2z 52z 52z 122 82z 0€C - - - - [ 0z aseyoing [ VA Vdd @3eadesayd

282 €82 982 982 882 682 262 262 62 562 862 662 00€ 20€ - - - - - oSt 0z aseyaind S202 VA Vdd Jollered

%€ %€ %€ %€ I3 I3 I I I3 [3 [3 [3 [3 [3 6¢ 6¢ - - - 0z (3 ping £20C VA Je(os 8bioN

9 9 9 9 I3 I3 I3 I3 I3 (3 (3 (3 (3 (3 6¢ 6¢ - - - [ 3 ping €202 VA Je|0S playsselD

161 051 051 051 161 051 051 051 161 051 051 051 161 051 051 051 - - - 19 0z aseyoing 0202 VA 1202 SVdd 1el0S VA Bunsix3
Jejog

129 129 629 129 129 129 629 129 129 129 629 129 129 129 629 129 €9¢ 199 8.L ole

z z z z z z z z z z z z [ [ [ [ - 0 [ ! VA :[ejor-gng

529 529 129 529 529 529 129 529 529 529 129 529 529 529 129 529 €9¢ 199 8.L Gle ON :[ejol-ang

562 562 962 562 562 562 962 562 62 562 96 562 S6C 562 962 562 Srl 98¢ 10¥! 56 VIN G561 ON 0JpAH spidey ajoueoy

4 4 4 4 4 z 4 4 4 4 4 4 4 4 4 4 - 0 [ 1 VIN 1861 VA 0IpAH EUUY UlON

oge oge 3 oge oge oge 3 oge oge (53 L€ (53 oge (53 3 oge 612 9.2 9.€ 0zz VIN €961 ON 0IpAH uojsen
04pAH

uoneing ©HPA0D adAL
8607 1802 9£02 502 ¥£0Z £€02 280z 1£02 0£0Z 6202 8202 1202 9202 5202 ¥202 £202 444 1202 020z gMmwozs o jeseyoind  @OD  aels swen pun a.ﬁ:omam
. /pung
(@3103royd) (vn.LOV)
(UM9) NOILY 304N0S3y 318!
L1 3Inpayds >CNQEOO JaMod pue 21j09|3 m:.:m:> aweN >CNEEDO

(g uejd 10j) saoinosay s|qemauady — Qg xipuaddy



“PUIM pUB JE[OS Joj Sfeidawieu ‘0ipAyY 1o} Ayoedeo Jauins 1o (5)

JorAU00 8sEYING JO UOREINP J0 AYoe Jo Syl Peroedxa (1)

“PaLIaAU0D Jo ‘paseyoind Ying Auedwog ()
ojep uojesedo feroseWLID ()
'9/6-95 § 9P0D "BA Ut UoRUYEP o (1)

Llv'9y  929'vh  vZl'eh  80L°0v  628'8€  8Y.'OE  ¢/€'GZ  L8€'€Z  L/Z'WZ  828'6L €958l  OVE'OL  /8Y'S  OvS'Y /8K vEv'e viy [ 1611 199'8 Sa[qemausy [e10L
2S8'Sh  L00PP  /60cy €800  ¥0c8E  €cL'9E  Sp¥Z  9G.ZC  9¥9'0c €026l 986'LL  GLL'SL 2987 GIB'E  098T 608' IS [ oy 25E'8 VA :s3|qEmausy [ejoL
529 529 129 529 529 529 129 529 529 529 129 529 529 529 129 529 €9€ 199 8L Sie ON :so|qemausay [ejoL
6950z 6950z G9y'0z _ ZLE0Z _ 2l€0Z _ SL°0Z  2S9°0L  $09'0L  L0v'0L _ Z0v'0L _ ¥S¥'0L €956 O of Iy of IS 05 - 65%'S PUM “TEj03-ang
695°0c__ 6950z G9v'0z  Z/E'0z  2/€'0Z  S/L°0Z  2G9'0L  p09'0L  L0v'0L  Z0v'0L  ¥S¥'0L €956 O ov 12 ov IS 05 €l 651'S VA :lejol-ang
- - - - - - - - - - - - - - - - - - - 0 ON :[ejo}-qng
682 682 65 265 265 6 96€ 6 161 161 861 - - - - - - - - 09 [ P 8202 VA (MINOS) -PUIM DHSUSS _ 2104suO
¥9€ ¥9€ 99€ ¥9€ ¥9€ ¥9€ 99€ ¥9€ ¥9€ ¥9€ 99¢ - - - - - - - - ozl sz P 8202 VA MWOZLPUIM MBN _2104suO
282 282 €82 282 282 282 €82 282 282 282 €82 - - - - - - - - 08 [ P 8202 VA MNOE PUIM MON_8104sUQ
1156 156 619% 1156 1156 15 - - - - - - - - - - - - - 009'C [3 P €602 VA (MIN.8SZ) Z 85BUd - MOAD_810UsyO
€256 €256 1956 €256 €256 €256 1956 €256 €256 €256 /956 €256 - - - - - - - 185 [3 P 1202 VA (MINZ8SZ) | 95BUd - MOAD_9I0UsyO
or or 12 or or or 2 oy ov ot 12 ov ov ot 12 ov IS 05 €l zl Iz P 1202 VA (Uonensuowaq) MOAD 210UsO
PUIM
wuoneng @HONI0] . wedhL
8202 1802 9£0Z 5€0Z €02 €202 4314 1£02 0202 6202 8202 1202 9202 5202 202 £202 220z 1202 020z gmwezs O Jeseyoind (@00 el swen yun omosay
- /piing
(@3103royd) (vn.LOV)
(UM9) NOILY 304N0S3y 318!
LL 8Inpayss Auedwo) Jamod pue o11309|3 elulbiIA :aweN Auedwod

(g uejd 10j) saoinosay s|qemauady — Qg xipuaddy




Appendix 5P — Potential Supply- Side Resources for Plan B

Company Name: Schedule 15b
UNIT PERFORMANCE DATA
Potential Supply-Side Resources (MW)

Unit Name Unit Type Primary Fuel Type C.0.D.(1) AnmI:’::vFirm Nan"\lnevglate
Solar 2027 Intermittent Solar 2027 163 615
Solar 2028 Intermittent Solar 2028 183 690
Generic CT Peak Natural Gas 2028 970 970
Onshore Wind Intermittent Wind 2028 31 260
Generic Battery Storage 2028 79 90
Solar 2029 Intermittent Solar 2029 187 705
Generic Battery Storage 2029 105 120
Solar 2030 Intermittent Solar 2030 203 765
Generic Battery Storage 2030 131 150
Solar 2031 Intermittent Solar 2031 268 1,011
Onshore Wind Intermittent Wind 2031 7 60
Generic Battery Storage 2031 158 180
Solar 2032 Intermittent Solar 2032 268 1,011
Generic Battery Storage 2032 158 180
Solar 2033 Intermittent Solar 2033 268 1,011
Offshore Wind Intermittent Wind 2033 797 2,600
Generic Battery Storage 2033 210 240
Solar 2034 Intermittent Solar 2034 268 1,011
Onshore Wind Intermittent Wind 2034 7 60
Generic Battery Storage 2034 210 240
Nuclear Baseload Uranium 2034 268 268
Solar 2035 Intermittent Solar 2035 269 1,014
Generic Battery Storage 2035 236 270
Generic CT Peak Natural Gas 2035 485 485
Solar 2036 Intermittent Solar 2036 269 1,014
Generic Battery Storage 2036 263 300
Nuclear Baseload Uranium 2036 268 268
Generic CT Peak Natural Gas 2036 485 485
Solar 2037 Intermittent Solar 2037 269 1,014
Onshore Wind Intermittent Wind 2037 7 60
Generic Battery Storage 2037 263 300
Generic CT Peak Natural Gas 2037 485 485
Solar 2038 Intermittent Solar 2038 269 1,014
Generic Battery Storage 2038 263 300
Nuclear Baseload Uranium 2038 268 268
Generic CT Peak Natural Gas 2038 485 485

(1) Estimated commercial operation date
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