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July 20, 2022

BY ELECTRONIC MAIL

The Honorable Karen Buckley, Executive Secretary
WEST VIRGINIA PUBLIC SERVICE COMMISSION
201 Brooks Street

Charleston, West Virginia 25323
caseinfo@psc.state.wv.us

RE: Monongahela Power Company & and the Potomac Edison Company

Petition for the issuance of a Certificate of Public Convenience and Necessity for
Environmental Compliance and Modernization, Upgrade, and Improvement
Program and related Surcharge for Coal-fired Boilers at Electric Power Plants

Case No. 21-0857-E-CN

Dear Ms. Buckley,

Earlier this week, the Sierra Club filed a digital copy of the Direct Testimony of Ben Havumaki in
the above-captioned case—first by e-mail to caseinfo@psc.statewvu.us on July 17, and then
through the Commission’s Case Submission System on July 18. The version of the filing currently
available on the Commission’s Web Docket system, however, appears to be a re-digitized version
of a printed copy and is at times difficult to read. In order to ensure a fully legible copy is available
for use by the Commission and the public, please find attached an original and fifteen color copies
of the filing.

If you have any questions regarding this filing, please do not hesitate to contact me.

Thank you,

)

Evan Dimond Johns

(West Virginia State Bar No. 12590)
APPALACHIAN MOUNTAIN ADVOCATES
Post Office Box 507
Lewisburg, West Virginia 24901
Telephone: (434) 738 - 1863
E-Mail: ejohns@appalmad.org
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Please state your name, your occupation, and your business address.
My name is Ben Havumaki. I am a Senior Associate at Synapse Energy

Economics, located at 485 Massachusetts Avenue, Cambridge, Massachusetts 02139.

Please describe Synapse Energy Economics.

Synapse is a research and consulting firm specializing in electricity and gas industry
regulation, planning, and analysis. Our work covers a range of issues, including
economic and technical assessments of demand-side and supply-side energy resources;
energy efficiency policies and programs; integrated resource planning; electricity
market modeling and assessment; renewable resource technologies and policies; and
climate change strategies. Synapse works for a wide range of clients, including attorneys
general, offices of consumer advocates, public utility commissions, environmental
advocates, the U.S. Environmental Protection Agency, U.S. Department of Energy,
U.S. Department of Justice, the Federal Trade Commission, and the National
Association of Regulatory Utility Commissioners. Synapse has over 30 professional
staff with extensive experience in the electricity industry.

Please summarize your professional and educational experience.

I have five years of experience in the energy field. At Synapse, I focus on ratemaking,
rate design, performance-based regulation, and related regulatory issues. I am also
regularly engaged in macroeconomic modeling and benefit-cost analysis (BCA). Prior to
being hired by Synapse, I worked for the World Bank on a consulting team that
authored a field manual on cost-benefit analysis for practitioners in the developing

world. I have sponsored testimony before the Georgia Public Service Commission, the

— Page 10of 6 —
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Rhode Island Public Utilities Commission, the New Hampshire Public Utlities
Commission, and the Illinois Commerce Commission. I hold a Master of Arts in
Applied Economics from the University of Massachusetts. My resume is attached as
Exhibit BH-1.

On whose behalf are you testifying in this case?

I am testifying on behalf of the Sierra Club.

What is the purpose of your testimony?

The general purpose of my testimony is to respond to the Direct Testimony of Dr. John
Deskins, filed by Monongahela Power Company and the Potomac Edison Company
(collectively, the Companies) in support of their request for approval of environmental
projects at the Companies’ Fort Martin and Harrison Power Stations. Dr. Deskins
sponsors two reports describing the economic activity associated with these two
Stations. I explain that Dr. Deskins’ analyses do not address whether life-extending
investments at these Stations are in the best interest of West Virginians. I then
introduce another, more relevant report from West Virginia University that
demonstrates that transitioning to cleaner forms of generation produces comparable or
greater economic benefits, while also delivering ancillary benefits and avoiding costs not
accounted for in Dr. Deskins’ analysis. I am sponsoring that report and attaching a copy

as Exhibit BH-2.

Please summarize the reports that are sponsored by Dr. Deskins.
These reports provide estimates of the economic output associated with the operation

of the Companies’ Fort Martin and Harrison Power Stations. However, they include no

— Page 2 0f 6 —
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analysis of the economic impacts of keeping these Stations open versus closing them.
Since Dr. Deskins’ reports fail to demonstrate that continued operation of these units
will produce the best economic outcomes, they should not be relied upon for decision-

making.

Please tell us more about the other report from West Virginia University.
West Virginia’s Energy Future was published in December 2020 by the Center for
Energy and Sustainable Development at the West Virginia University College of Law,

with technical support and analysis from Synapse, GridLab, and Downstream Strategies.

What is your connection to the report?
I was a member of the Synapse team that contributed modeling and scenario analysis for

the report.

Please describe this report.

The heart of the report is a dispatch modeling analysis, comparing two alternative
scenarios: a business-as-usual “Continued Coal Dependence” scenario and a “Ramped
Up Renewables” scenario reflecting a more diverse resource profile that includes

significant investments in renewable energy and energy efficiency.

Can you highlight the principle findings of the report?
As relevant here, the modeling concluded that the latter “Ramped Up Renewables”
scenario compares favorably to business-as-usual on key parameters:
o Cost-Competitive. The “Ramped Up Renewables” scenario is either 5% cheaper or
5% more expensive for ratepayers, depending on whether a modest carbon fee is

included in the model.

— Page 30f 6 —
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o Employment Effects. In creating thousands of jobs in renewable energy and energy
efficiency, the “Ramped Up Renewables” scenario results in a net-positive
impact on overall employment in West Virginia through 2030, and an almost
entirely neutral (-0.0002%) net impact through 2035.

 FEconomic and Regulatory Resiliency. A more diversified generation mix would
reduce the state economy’s exposure to downswings in the coal industry and fuel
cost risks, as well as insulate against the financial risk of new emissions regulations.

o External Benefits. By reducing total emissions from the state’s generating fleet, the
“Ramped Up Renewables” scenario ends up saving West Virginians between
$500 million and $1 billion in the avoidance of adverse health impacts.

How are the Companies’ Fort Martin and Harrison Power Stations modeled in the
analysis?

In the “Ramped Up Renewables” scenario, investments in efficiency and renewable
resources allow the Companies to gradually ramp down output at the Harrison Station
before retiring it in 2029. The Fort Martin Station remains operational throughout the

study period in both scenarios.

How does your analysis of employment impacts compare to Dr. Deskins’ analysis?
Like Dr. Deskins, Synapse used the IMPLAN model, and we evaluated not only direct
employment impacts but also included indirect and induced impacts—capturing those
secondary effects that arise from changes in supply-chain spending and from
consumption spending in the wider economy. However, the Synapse analysis is

different in several key respects:
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* First, while Dr. Deskins’ report concerned only the Aistoric impact of the Fort
Martin and Harrison Plants in 2020, Synapse evaluated future impacts through
2035 based on data from the Company’s own integrated resource plans and from
the U.S. Department of Energy.

* Second, as I mentioned previously, Synapse’s scenario analysis compares the
economic impacts of business-as-usual to the impacts of investing in new
renewable and energy efficiency measures and retiring the Harrison Station in
2029.

* Finally, Synapse’s analysis of macroeconomic impacts is accompanied by an

analysis of the health impacts associated with the two scenarios.

In each respect, the Synapse analysis provides greater insight into the net value of

continued investments in the two Stations.

Do you have any additional responses to Dr. Deskins’ testimony?

Yes. It is important to remember that macroeconomic indicators such as employment
and GDP provide an aggregate view of impacts but do not tell the complete story. These
indicators can certainly be useful in certain circumstances. But by taking into
consideration factors like avoided health-care costs, West Virginia’s Energy Future
provides a fuller picture of the costs and benefits of investing in a particular resource
relative to its alternatives.

Do you sponsor the West Virginia’s Energy Future report as part of your testimony

in this case?

Yes, I do.

— Page 50f 6 —



1 Q: Does this conclude your testimony?

2 A:  Yes,itdoes.
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Synapse

Energy Economics, Inc

Ben Havumaki, Senior Associate

Synapse Energy Economics | 485 Massachusetts Avenue, Suite 3 | Cambridge, MA 02139 | 617-453-7055
bhavumaki@synapse-energy.com

PROFESSIONAL EXPERIENCE

Synapse Energy Economics, Inc., Cambridge, MA. Senior Associate, June 2021 — Present; Associate, July
2018 — June 2021.

e Provides research, analysis, and consulting services, frequently in the context of regulated
proceedings, with expertise in the following topic areas:

o Macroeconomic analysis: Uses the IMPLAN model in conjunction with primary
research and analysis and core economic principles to evaluate the GDP, job, and

income implications of major grid changes.

o Rate design and performance-based regulation: Evaluates utility proposals and

formulates new recommendations based on best practices and informed by
innovative emerging models. Evaluates rate designs for consistency with policy goals
using quantitative modeling and jurisdictional data. Provides expert testimony and
other formal input in the context of regulated proceedings.

o Benefit-cost analysis: Evaluates utility BCAs with reference to best practices,
including emerging standards for grid modernization and distributed energy

resources. Engaged in the development of new BCA practices in the arenas of grid
modernization and resilience.

e Contributing author to reports covering a range of topics including plant decommissioning,
transportation electrification, and distributed energy resources (DER) growth.

University of Massachusetts Boston, MA. Graduate Teaching and Research Assistant, 2017 — 2018

e Led ecosystem-valuation workshops for EPA-funded initiative to shape resilience
policymaking in the Great Bay region of New Hampshire.

e Served as a teaching assistant in graduate econometrics course and undergraduate
macroeconomics and urban economics courses.

Notre Dame Education Center and Jewish Vocational Service Boston, MA. Math Instructor, 2012 — 2017

e Taught foundational math to adult learners and standard high school math curriculum to
students in non-traditional school program.



EDUCATION

University of Massachusetts, Boston, Boston, MA
Master of Arts in Applied Economics, 2018
Recipient of the Arthur MacEwan Award for Excellence in Political Economy

McGill University, Montreal, Quebec
Bachelor of Arts in History, 2007

PUBLICATIONS

Takahashi, K., T. Woolf, B. Havumaki, D. White, D. Goldberg, S. Kwok, A. Takasugi. 2021. Missed
Opportunities: The Impacts of Recent Policies on Energy Efficiency Programs in Midwestern States.
Synapse Energy Economics for the Midwest Energy Efficiency Alliance.

Kallay, J., A. Napoleon, J. Hall, B. Havumaki, A. Hopkins, M. Whited, T. Woolf, J. Stevenson, R. Broderick,
R. Jeffers, B. Garcia. 2021. Regulatory Mechanisms to Enable Investments in Electric Utility Resilience.
Synapse Energy Economics for Sandia National Laboratories.

Kallay, J., S. Letendre, T. Woolf, B. Havumaki, S. Kwok, A. Hopkins, R. Broderick, R. Jeffers, K. Jones, M.
DeMenno. 2021. Application of a Standard Approach to Benefit-Cost Analysis for Electric Grid Resilience
Investments. Synapse Energy Economics for Sandia National Laboratories.

Kallay, J., A. Napoleon, B. Havumaki, J. Hall, C. Odom, A. Hopkins, M. Whited, T. Woolf, M. Chang, R.
Broderick, R. Jeffers, B. Garcia. 2021. Performance Metrics to Evaluate Utility Resilience Investments.
Synapse Energy Economics for Sandia National Laboratories.

Woolf, T., D Bhandari, C. Lane, J. Frost, B. Havumaki, S. Letendre, C. Odom. 2021. Benefit-Cost Analysis of
the Rhode Island Community Remote Net Metering Program. Synapse Energy Economics for the Rhode
Island Division of Public Utilities and Carriers.

Woolf, T., B. Havumaki, S. Letendre, C. Odom, J. Hall. 2021. Macroeconomic Impacts of the Rhode Island
Community Remote Net Metering Program. Synapse Energy Economics for the Rhode Island Division of
Public Utilities and Carriers.

Kallay, J., A. Hopkins, A. Napoleon, B. Havumaki, J. Hall, M. Whited, M. Chang., R. Broderick, R. Jeffers, K.
Jones, M. DeMenno. 2021. The Resilience Planning Landscape for Communities and Electric
Utilities. Synapse Energy Economics for Sandia National Laboratories.

Woolf, T., L. Schwartz, B. Havumaki, D. Bhandari, M. Whited. 2021. Benefit-Cost Analysis for Utility-
Facing Grid Modernization Investments: Trends, Challenges, and Considerations. Prepared by Lawrence
Berkeley National Laboratory and Synapse Energy Economics for the Grid Modernization Laboratory
Consortium of the U.S. Department of Energy.

Letendre, S., E. Camp, J. Hall, B. Havumaki, A. Hopkins, C. Odom, S. Hackel, M. Koolbeck, M. Lord, L.
Shaver, X. Zhou. 2020. Energy Storage in lowa: Market Analysis and Potential Economic



Impact. Prepared by Synapse Energy Economics and Slipstream for lowa Economic Development
Authority.

Camp, E., B. Havumaki, T. Vitolo, M. Whited. 2020. Future of Solar PV in the District of Columbia:
Feasibility, Projections, and Rate Impacts of the District's Expanded RPS. Synapse Energy Economics for
the District of Columbia Office of the People's Counsel.

Whited, M., J. Frost, B. Havumaki. 2020. Best Practices for Commercial and Industrial EV Rates. A guide
prepared by Synapse Energy Economics for Natural Resources Defense Council.

Knight, P., E. Camp, D. Bhandari, J. Hall, M. Whited, B. Havumaki, A. Allison, N. Peluso, T. Woolf. 2018.
Making Electric Vehicles Work for Utility Customers: A Policy Handbook for Consumer Advocates.
Synapse Energy Economics for the Energy Foundation.

Camp, E., A. Hopkins, D. Bhandari, N. Garner, A. Allison, N. Peluso, B. Havumaki, D. Glick. 2019. The
Future of Energy Storage in Colorado: Opportunities, Barriers, Analysis, and Policy Recommendations.
Synapse Energy Office for the Colorado Energy Office.

Napoleon, A., B. Havumaki, D. Bhandari, T. Woolf. 2019. Review of New Brunswick Power's Application
for Approval of an Advanced Metering Infrastructure Capital Project: In the Matter of the New Brunswick
Power Corporation and Section 107 of the Electricity Act; Matter No. 452. Synapse Energy Economics for
the New Brunswick Energy and Utilities Board Staff.

Whited, M., B. Havumaki. 2019. GD2019 04 M: DC DOEE Comments Responding to Notice of Inquiry.
Synapse Energy Economics for the District of Columbia Department of Energy and Environment.

Timmons, D., A.Z. Dhunny, K. Elahee, B. Havumaki, M. Howells, A. Khoodaruth, A.K. Lema-Driscoll, M.R.
Lollchund, Y.K. Ramgolam, S.D.D.V. Rughooputh, D. Surroop. 2019. Cost Minimization for Fully
Renewable Electricity Systems: A Mauritius Case Study. Energy Policy. 133, 110895.

Napoleon, A., T. Woolf, K. Takahashi, J. Kallay, B. Havumaki. 2019. Comments in the New York Public
Service Commission Case 18-M-0084: In the Matter of a Comprehensive Energy Efficiency Initiative.
Comments related to NY Utilities report regarding energy efficiency budgets and targets, collaboration,
heat pump technology, and low- and moderate-income customers and requests for approval. Synapse
Energy Economics on behalf of Natural Resources Defense Council.

Havumaki, B., E. Camp, B. Fagan, D. Bhandari. 2019. Planning for the Future at the CTGS Site: Report on
the Decommissioning Proposal of Maritime Electric. Synapse Energy Economics for Carr, Stevenson, and
MacKay.

Havumaki, B., J. Kallay, K. Takahashi, T. Woolf. 2019. All-Electric Solid Oxide Fuel Cells as an Energy
Efficiency Measure. Synapse Energy Economics for Bloom Energy.

Takahashi, K., B. Havumaki, J. Kallay, T. Woolf. 2019. Bloom Fuel Cells: A Cost-Effectiveness Brief. Synapse
Energy Economics for Bloom Energy.
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Havumaki, B., T. Vitolo. 2019. Comments to the Mississippi Public Service Commission: In response to the
report of Acadian Consulting LLC. Synapse Energy Economics for Gulf States Renewable Energy
Industries Association, Sierra Club, and 25 x '25.

Whited, M., J. Kallay, D. Bhandari, B. Havumaki. 2018. Driving Transportation Electrification Forward in
Pennsylvania: Considerations for Effective Transportation Electrification Ratemaking. Synapse Energy
Economics for Natural Resources Defense Council.

Havumaki, B. 2018. Hydropower in the Decarbonized Mauritian Grid: A Prospective Study. Master’s
Thesis.

Havumaki, B., G. Mavrommati, C. Makriyannis. 2018. World Bank Water Management, Sanitation, and
Conservation Projects in Developing Countries: A Guide to Cost-Benefit Analysis. Report for the World
Bank.

TESTIMONY

Illinois Commerce Commission (Docket No. 22-0067): Direct and Rebuttal Testimony of Melissa Whited
and Ben Havumaki regarding the performance incentive mechanisms and tracking metrics proposed by
Commonwealth Edison Company and Ameren lllinois Company. On behalf of the State of Illinois. April 6,
2022.

lllinois Commerce Commission (Docket No. 22-0063): Direct Testimony of Melissa Whited and Ben
Havumaki regarding performance incentive mechanisms and tracking metrics proposed by Ameren
Illinois Company. On behalf of the State of lllinois. March 30, 2022 and May 25, 2022.

Public Utilities Commission of New Hampshire (Docket DG 21-104): Direct Testimony of Courtney Lane
and Ben Havumaki regarding Northern Utilities Inc.’s proposed multi-year rate plan, which includes a
proposed residential customer charge, the company’s reliance on the minimum-system method for
classifying distribution mains costs and its implication for rate design and class cost allocation. On behalf
of The Office of Consumer Advocate. April 1, 2022.

Public Utilities Commission of New Hampshire (Docket No. DE 21-030): Direct testimony of Melissa
Whited and Ben Havumaki regarding Until Energy Systems’ multi-year rate plan, grid modernization
proposal, overall rate increases for the residential class, allocation of costs among rate classes, increase
to the residential customer charge, and revenue decoupling mechanism. November 18 and 23, 2021.

Rhode Island Division of Public Utilities & Carriers (Docket No. 5189): Direct Testimony of Tim Woolf
and Ben Havumaki. November 17, 2021.

Hawaii Public Utilities Commission (Docket No. 2018-0088): Panel testimony by Ben Havumaki
regarding performance incentive mechanisms. On behalf of the Division of Consumer Advocacy,
Department of Commerce and Consumer Affairs. September 21, 2020.

Georgia Public Service Commission (Docket No. 42516): Direct Testimony of Melissa Whited and Ben
Havumaki. On behalf of Sierra Club. October 17, 2019.
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Woolf, T. B Havumaki. 2022. “Economic Assessment of Grid Modernization Plans.” Presentation at the
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For at least five reasons, our electric
utilities urgently need to consider a
major ramping up of renewable energy

and energy efficiency that begins today.




= A major ramping up of renewable energy and energy efficiency in West Virginia
over the next fifteen years would be cost-competitive versus our current trajectory
of continued dependence on coal — while also delivering important additional
benefits.
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e West Virginia’s ramping up of renewable energy and energy efficiency should be
complemented with a federal reinvestment in miners, coal communities, and our
new energy economy.

ss considers bipartisan prc als to charge for carbon dioxide em oul
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» We can make the ramping up of renewable energy and energy efficiency in West
Virginia work for everyone, including customers, current power plant workers and
their communities, and our electric utilities.
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2 BACKGROUND | 5 REASONS WHY
WE NEED TO CONSIDER RAMPING
UP RENEWABLE ENERGY
BEGINNING TODAY

Since 2009, the cost of solar energy and wind energy have decreased by 90 percent and 71
percent respectively.’ Specifically. sclar energy has gone from $352 per megawatt-hour to $37
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often a new renewable energy project is
i cheaper to install and operate than the
: ongoing cost to operate and fuel an
existing coal-fired power plant.
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BUSINESS DEMAND FOR RENEWABLE ENERGY




WIDESPREAD DEMAND FOR RENEWABLE ENERGY
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THE ECONOMIC DANGERS OF CONTINUED DEPENDENCE ON COAL
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COMPETING IN THE GROWING REGIONAL RENEWABLE ENERGY ECONOMY
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INSTITUTION COMMITMENT
Barclays [PIrohibit financing ¢ clients with more than 50% of their revenue irom thermal coal as of 2020
transitioning to 30% as of 2025, and t¢ 10% as of 2030
BNP Paribas end the use of coal Ly 1= clecincity-prodt 3 by the end of 2030

Citi

Goldman Sachs

JPMorgan
Chase

Morgan Stanley

de assessing & "company

to shift away from coal-fired power sources

diversify away from coal

diversify away from coal




3  FINDINGS | RAMPING UP RENEWABLE
ENERGY BEATS CONTINUED DEPENDENCE
ON COAL

CURRENT ENERGY GENERATION BY WEST VIRGINIA'S ELECTRIC UTILITIES

RENEWABLE
ENERGY 5%  HYDRO 4% HYDRO 1%

NATURAL
GAS 19%

APPALACHIAN
POWER

MON POWER &
POTOMAC EDISON

WHEELING

POWER

COAL 72% COAL 99% COAL 100%




An evennanded analysis

e electric utilities’ resource
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In addition to presenting the results of our modeling; we
believe it's important to identify and emphasize the core
values that need to be central {o any long-term energy
plan for West Virginia.

Specifically, any long-term energy plan for our state must
be:

Paramount to any slectric utility plan is the need to “keep
the lights on.”

To that end, our modeling software ensures the reliability of
power resource portfolios by building adequate capacity to
mest conservative utility reserve requirements and comply
with grid operator rules 4

e

An‘energy plan would be a non-starter if it is too expensive
for a utility to implement or if it inposes unreasonable
costs on customers.

In-our modeling, therefore, we kept an eye not only on the
total cost to our electric utilities but also on the impacts
that the two scenarios would have on customer bills.

T

We designed the Ramped Up Renewables portfolio to
avoid the potential high cost posed by continued reliance
on an emissions-Neavy resource mix.

it does not, however, put all of our eggs in one basket.

By preserving some coal capacity, the Ramped Up
Renewables pian keeps open the possibility of innovation
within the coal industry to address emissions liabilities and
‘become competitive again in the new energy economy.

\RIE EOR | fotani e

QOur electric utilities are vital partners for keeping the lights
on and powering our industries. No long-term energy plan
would be effective if it does not work for them by allowing
our utilities to recaver their prudently incurred costs and
operate successfully into the future.

For this reason, we have supplemented our overall focus
on keeping costs down with a discussion of financing
tools that can ensure a healthy future for our utilities. For
more details, see Supplemental Brief: We Can Make the
Ramping up of Renewable Energy Work for Everyons.

A5-For mars detalls, see Techrical Appandiy.

Job-Creating: We wouldn't support a long-term energy
plan that doesn’t have the potential to have a net-positive
impact on jobs in West Virginia. That's why we Included
not only an analysis of the net employment impacts of our
proposed scenario (which come out to -0.0002 percent
throvigh 2035) but also discuss the importance of pairing
West Virginia's efforts with a federal reinvestment in the
West Virginia energy economy. See Supplemental Brief:
West Virginia‘s Renewable Energy Ramp-up Should Be
Complemented by a Federal Reinvestment in Miners, Coal.
Communities, and Our New Energy Economy.

Employee-Guided: Net-positive job creation alone Isn’t
enough. Any strategic shifts in our resource portfolio must
be implemented in a way that is guided by employees
and guarantees a role for all current power plant workers,
as discussed in greater detall in Supplemental Brief: We
Can Make the Ramping up of Renewable Energy Work for.
Everyone. This means worker engagement in the detailed
planning to implement any strategic shift.

Community-Empowering: The same goes far any
community that will be an integral part of this transition
(e.g., communities that currently host.power plants). There
are now several examples of how communities like these
can shape and benefit from the transition to renewable
eneray. Currently, for example, local and state leaders in
New Mexico are raceiving input from community members
on how they desire to benefit from the replacement of

the San Juan Generating Station.*® Under New Mexico's
Energy Transition Act of 2018, community input is

being received on how 1o proceed with a financing and
construction process to retire existing fossil fuel capacity
and replace it with low-emission resources in a way that
creates local benefits.*” Through the Energy Transition Act,
the state has set aside funds for community reinvestment
and worker retraining, and community outreach and
involvement is required as part of the energy transition
process.* The currently proposed replacement of a poriion
of the San Juan Generating Station with renewable energy
resources is estimated to bring 1,200 construction jobs to
the surrounding areaand $500 million to two local school
disfricts.*®

46 See San Jyan County and City of Farmington, San Juan Erery Transition Plan {Bec, 20, 2019).

AT See N.M. Stat. Arm. § 62181 8t.8sq,
48 id

49/C. Morehtuse] VM. gproves 100% mnewabiss + Storage replacement for San Jusr posl capacity, Lty Dive {Jaly 30: 2020).
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The Results

APPALACHIAN POWER: GENERATION IN 2035

HYDRO 6%
WIND 3%
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WHEELING POWER: GENERATION IN 2035
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MON POWER (INCLUDING POTOMAC EDISON): GENERATION IN 2035

HYDRO 2% SOLAR 3% _
NATURAL GAS 1% COAL 13% HYDRO 10%

CONTINUED COAL RAMPED UP
DEPENDENCE RENEWABLES
WIND 37%
SOLAR 40%
COAL 94%
The Pathway
] [ |
APPALACHIAN POWER: PATHWAY TO 2035
CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES
2
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WHEELING POWER: PATHWAY TO 2035

CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES
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MON POWER (INCLUDING POTOMAC EDISON):5' PATHWAY TO 2035

CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES

2021 2023 2025 2027 2029 2031 2033 2035 2021 2023 2025 2027 2029 2031 2033 2035
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COST TO AMERICAN ELECTRIC POWER OF RAMPED UP RENEWABLES

(Appalachian Power & Wheeling Power)

With Emissions Fee: 2.9% cheaper tha

No Emissions Fee: Only 4.4% more expensive than Continued Coal Deper

COST TO FIRSTENERGY OF RAMPED UP RENEWABLES

(Mon Power & Potomac Edison)

i FeTH]=" a

With Emissions Fee: 4.3% cheaper than Cor

d L0a

No Emissions Fee: Only 5.0% more expensive ihan Contir
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Ramping Up Renewables — and Continued Coal Dependen

expensive due to emissions fees and costs incurred to reduce pollutic
the b 0 scenarios, Including other benefits that Ramped Renewables

would deliver to

Ramping up renewable energy and energy efficiency creates jobs — as well as a chance for
policymakers to ensure economic opportunities for coal workers and their communities
into the future.
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CAN WE BUILD THAT
MUCH SOLAR IN THE
MOUNTAIN STATE?

SOLAR RESOURCES

AVAILABLE LAND




Ramping up renewable energy retains future opportunities for the coal economy.

espite the increasing difficulty that coal power plants have in competing on

osed Ramped Up Renewables scenario retains the Fort
or Pla ant

This approach not only allows for a more gradual Ira"'-s.i‘-.ir:-r': in which our electric utilities and

e ener \_‘\ QU Jort

and the Mo neer Pov s Unit 2 of the Mitchell Power
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Ramping up renewable energy creates no additional liabilities for emission costs and
reduces exposure to fuel costs.
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Ramping Up Renewables results in major additional savings from avoided healthcare
costs.




4 SUPPLEMENTAL BRIEFS

WEST VIRGINIA’S RENEWABLE ENERGY RAMP-UP SHOULD BE COMPLEMENTED BY A
FEDERAL REINVESTMENT IN MINERS, COAL COMMUNITIES, AND OUR NEW ENERGY
ECONOMY
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HONORING THE CONTRIBUTIONS OF MINERS SECURING WEST VIRGINIA’S ROLE IN THE
AND COAL COMMUNITIES NEW ENERGY ECONOMY
egion, ]
T al Heri
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Keeping Costs Down & Maintaining Financial Viability for Utilities
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The illustration below = demonstrates the basic concepts of this refinancing tool:

tilties can reinvest in
cle y fo grow their

Capital
Recycling

Refinance with SECURITIZATION
3-4% bond COSTS

Typical utility
return of 8-10% |

OLD PLANT FUEL NEW PLANT
AND 0&M COSTS TOTAL COSTS
OLD PLANT NEW PLANT WITH
SCURITIZATION
In addition to keeping costs down for customers, a refinanced transition from old assets to new

ones as described ab liso maintains financial stability for utilities. The capital balance for the old

power plant is replaced with a similar or larger capital balance for new renewable energy projects.
This is important because utilities only receive a financial return (through customer rates) on capital

balances and not on fuel, operations, and maintenance costs. Savings for customers are maintained

through the low-¢cost refinancing and the reduction of costs
Ensuring Opportunities for Workers and Stability for Communities

The other important stakeholders in this transition are workers and communities. Our current powel

plants are not only major emplayers. they are also significant contributors to local government

revenues that support vital services. Therefore, as discussed in the main section of our report.
the processes to ramp down and retire any existing power plants must be employee-guided and

community-empowering.

sportunities. Some opportunities will be created

1 the decommissioning of old power plants. Others will be created through the

construction of new projects and through electrification and grid modernization efforts: The details
of these new opportunities will need to be further developed through a long-term. employee-guided
proces

s. The important thing for now is that the starting point for these processes should be that

every affected power plant worker will be afforded a new opportunity.

Qur electric utilities should additionally take efforts 1o reinvest in communities that are currently home
to power plants by building new renewable energy projects there. Doing so would help to maintain
important tax revenues and also make sure that these communities are part of the new energy
Econamy.
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El SCENARIO ANALYSIS
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* Peak load and annual energy between 2021 and 2035 are based on the most recent
IRP conducted by each of the entities and recent EIA 861 sales data.

» Unit retirements follow the utility IRPs, and no coal units are retired over the course of
the analysis period.

» Coal units in West Virginia are designated as “must-run” units, which causes the
EnCompass model to simulate historical patterns of coal plant dispatch.

s Ongoing capital expenditures were added for each of the coal units based on a
regression equation developed by Sargent & Lundy for the U.S. Energy Information
Administration’s Annual Energy Outlook 2019.83,84

» Renewable additions include:

+ 1,500 MW of solar and 300 MW of onshore wind by 2033 in APCo based on the 2018
IRP filed in Virginia.

+ 10 MW of battery storage and 34 MW of distributed generation by 2033 in APCo based
on the 2019 IRP filed in Virginia.

+ 700 MW of solar added in both APCo and FirstEnergy in accordance with West Virginia's
recent Senate Bill 583 legislation.

+ Optimized additions that allow the utilities to meet their reserve margins.

¢ Renewable costs in 2021 are based on 2019 NREL ATB Low-Case scenario. Synapse
applied the cost decline trajectory from NREL's Mid-Case scenario.?*

» Resource options offered to the EnCompass model for replacement capacity and
energy include generic utility-scale solar, storage, wind, and paired solar-plus-storage
resources. EnCompass is allowed to build new gas units in the Continued Coal
Dependence scenario.

e Gas prices come from the APCo VA 2019 IRP.

» EnCompass does not allow for capacity and energy imports and exports in order to
avoid a possible overreliance on the PJM market to meet projected needs.

RAMPED UP RENEWABLES

e Coal Units were retired based on the following schedule, with retirements occurring on
December 31 in the year listed:

o APCo Retirements:




+ Clifty Creek in 2024

+ John Amos 1 in 2022

+ John Amos 2 in 2025

+ John Amos 3 in 2028

+ Kyger Creek in 2031
FirstEnergy Retirements:
+ Harrison 1 in 2023

Harrison 2 in 2026

1

+ Harrison 3 in 2029

+ Grant Town in 2033

Wheeling Power Retirements

+ Mitchell 1 in 2024

Minimum required renewable energy generation thresholds of 30 percent by 2030 and
50 percent by 2035.

No new plants that emit CO; are allowed, to avoid creating new emissions liabilities.

Ongoing capital expenditures were adjusted to account for lower spending for coal
units that are approaching retirement.

*Must-run” designations for coal plants were removed to allow for economic dispatch.

In addition to the renewable resources available in Continued Coal Dependence,
additional wind is available in Ramped Up Renewables, modeled in the form of a power
purchase agreement (PPA) with Indiana or lllinois wind farms based on recent price
data (529/MWh).=®

Energy efficiency is assumed at 0.25 percent starting in 2021 with annual incremental
savings of 0.15 percent per year and caps at 2 percent of baseline load in 2033.

200 MW of solar (instead of 100 MW) added in both APCo and FirstEnergy in
accordance with Senate Bill 583.




ELECTRIC SECTOR MODELING RESULTS

2.1. CAPACITY RESULTS

APPALACHIAN POWER COMPANY

FIGURE 1. APCO NAMEPLATE CAPACITY, CONTINUED COAL DEPENDENCE®
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FIGURE 2. APCO NAMEPLATE CAPACITY, RAMPED UP RENEWABLES
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FIRSTENERGY

FIGURE 3. FIRSTENERGY NAMEPLATE CAPACITY, CONTINUED COAL DEPENDENCE®

2021 2023 2025 2027 2029 2031 2033 2035

FIGURE 4. FIRSTENERGY NAMEPLATE CAPACITY, RAMPED UP RENEWABLES™
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WHEELING POWER

FIGURE 5. WHEELING POWER NAMEPLATE CAPACITY, CONTINUED COAL DEPENDENCE
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FIGURE 6. WHEELING POWER NAMEPLATE CAPACITY, RAMPED UP RENEWABLES
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2.2. GENERATION RESULTS

APPALACHIAN POWER COMPANY

o

FIGURE 7. APCO GENERATION IN 2035, BY SCENARIO
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FIRSTENERGY

FIGURE 8. FIRSTENERGY GENERATION IN 2035, BY SCENARIO
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FIGURE 9. WHEELING POWER GENERATION IN 2035, BY SCENARIO
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FIGURE 10. APCO EMISSIONS OF CO, IN THE TWO
MODELED SCENARIOS

ApCo Continued
Coal Dependence
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FIGURE 12. WHEELING POWER EMISSIONS OF CO; IN
THE TWO MODELED SCENARIOS

Wheeling Continued
Coal Dependence
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FIGURE 11. FIRSTENERGY EMISSIONS OF CO; IN THE
TWO MODELED SCENARIOS

First Energy Continued
Coal Dependence
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E] ECONOMIC AND FINANCIAL
MODELING RESULTS

3.1. REVENUE REQUIREMENTS
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FIGURE 13. UTILITY REVENUE REQUIREMENT (NPV) IN $ MILLIONS e
SCENARIO CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES g
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FIGURE 14. APCO REVENUE REQUIREMENT COMPARISON IN § MILLIONS

SCENARIO CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES

Operating Cost 13.961 11.89(
Capex

Carbon Cost 1.719 494
Energy Efficiency

Total 17,281 16,945

FIGURE 15. FIRSTENERGY REVENUE REQUIREMENT COMPARISON IN § MILLIONS

SCENARID CONTINUED COAL DEPENDENCE RAMPED UP RENEWABLES

Operating Cost 7997 6182
Capex B15 2 444
Carbon Cost

Energy Efficiency

Total 9,702 9,288

FIGURE 16. WHEELING POWER REVENUE REQUIREMENT COMPARISON IN § MILLIONS

SCENARIO CONTINUED COAL DEPENDENGCE RAMPED UP RENEWABLES

Operating Cost 2,029 2,078
Capex
Carbon Cost

Energy Efficiency

Total 3,192 2,935




3.2. ANALYSIS OF ENERGY COSTS TO CUSTOMERS

FIGURE 17. LEVELIZED COST OF ENERGY IN CONTINUED jure 17 shows
COAL DEPENDENCE VERSUS RAMPED UP RENEWABLES ererav-overthe 16-vear analvsis:nerad

Continued Coal
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FIGURE 18. LEVELIZED ANNUAL CUSTOMER BILLS IN CONTINUED thils this levilt
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I HEALTH IMPACT MODELING RESULTS

4.1. HEALTH IMPACTS

TABLE 1. AVOIDED HEALTH IMPACTS OF RAMPED UP RENEWABLES

HOSPITAL  HOSPITALADMITS, HOSPITAL HOSPITAL  HOSPITAL  EMERGENCY
ADMITS,  RESPIRATORY  ADMITS, ADMITS,LUNG  ADMITS, ROOM VISITS, WORK  $ WORK LOSS
YEAR RESPIRATORY DIRECT  ASTHMA DISEASE  CARDIO ASTHMA  LOSS DAYS DAYS
2021 4 1 2 8 2,783 498,976
2025
2030 4¢ 28 g 49 4 :

2035 44 1 4




TABLE 2. AVOIDED MORTALITY AND HEART ATTACKS UNDER RAMPED UP RENEWABLES

INFANT NON FATAL HEART NON FATAL HEART
YEAR MORTALITY, LOW  MORTALITY, HIGH MORTALITY ATTACKS, LOW ATTACKS, HIGH
2021 23 52 0.04
2025
2030 132 299 20 {
2035

TABLE 3. MONETARY BENEFITS OF ALL AVOIDED HEALTH IMPACTS UNDER RAMPED UP RENEWABLES

YEAR TOTAL HEALTH BENEFITS, LOW TOTAL HEALTH BENEFITS, HIGH

2021 Total $221.304.464

West Virginia

2025 Total G987 .255.43€

West Virginia 553,300,118

2030 Total $1.332

West Virginia

2035 Total 51.4

West Virginia S77.332.224 3174,809,13




| ATTACHWENT A
MODELING PARAMETERS

e Short-term scheduling, including detailed unit commitment and economic dispatch, with
modeling of load shaping and shifting capabilities;

e Mid-term energy budgeting analysis, including maintenance scheduling and risk analysis;

e Long-term integrated resource planning, including capital project optimization, economic
generating unit retirements, and environmental compliance; and

* Market price forecasting for energy, ancillary services, capacity, and environmental
programs.

TOPOLOGY AND TRANSMISSION

FIGURE 19. WEST VIRGINIA Surapse mod
MODELING TOPOLOGY

EASTERN
INTERCONNECT




PEAK LOAD AND ANNUAL ENERGY

FUEL PRICES

FIGURE 20. COAL PRICE FORECAST

Northern Appalachia
to ApCO (WV)
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FIGURE 21. PRICE ON EMISSIONS OF CARBON DIOXIDE territories.

CARBON PRICE CARBON PRICE

YEAR (NOMS/TON) YEAR (NOMS/TON)
PROGRAMS

2021 s000 2029 $15.75
2022 2030
2023 S000 2081 $17.36
2024 S0.0¢ 2032
2025 000 2033 $19.14
2026 800X 2034 i
2027 5000 2085 ARE s
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First-Class United States Mail —to:
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