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Summary of the Direct Testimony of Rachel Wilson

My testimony evaluates whether Virginia Electric & Power Company’s (the Company) 2018
Compliance Filing complies with the Virginia State Corporation Commission’s (Commission)
Order rejecting the Company’s 2018 IRP. It also critiques certain resource assumptions made by
the Company which, if modified, would change the results of its analysis.

Based on my review, I conclude that while the Company’s 2018 Compliance Filing has met most
of the criteria contained in the Commission’s Order requiring the Company to revise and refile
its 2018 IRP, the 2018 Compliance Filing still contains significant omissions. First, the Company
failed to include all of the Grid Transformation and Security Act’s (GTSA) mandated $870
million in energy efficiency (EE) investment, including detailed plans for EE under that level of
investment. Second, the Company failed to include battery storage technologies as selectable
resources in its PLEXOS capacity optimization at industry-sourced costs. Third, the Company
failed to include any expected de-escalation in the future costs of solar resources. The
combination of these factors has likely resulted in resource plans that result in higher costs to
customers, continued reliance on fossil fuels, and increased levels of air emissions.

I recommend that for future IRPs filed in Virginia, the Commission require the Company to
update its load forecast to include the full $870 million in proposed energy efficiency spending to
which the Company has now committed (excluding lost revenues) and include detailed plans for
its energy efficiency programs underlying this level of spending. Next, the Company should be
required to provide a detailed unit-by-unit analysis of its existing coal fleet, done in PLEXOS. All
resources, both existing and possible replacement resources, should be evaluated on a fair and
consistent basis, with th focus on forward-going costs and benefits of continued unit operation. In
addition, the Commission should require the Company to include solar projects, battery storage
projects, and solar-plus-storage projects as selectable resources in capacity expansion modeling
used to create resource portfolios. The Company should use up-to-date estimates of costs and
operational parameters reflecting both the Company’s historical and current experience with
these resources, as well as industry projections of cost and technology trends. Lastly for any
future resource solicitations, the Commission should direct the Company to use All-Resource
Solicitations, which would allow the Company to determine the actual current costs and
operating parameters of renewable and storage resources in its region.
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1. INTRODUCTION AND QUALIFICATIONS
Please state your name, business address, and position.

My name is Rachel Wilson and I am a Principal Associate with Synapse Encrgy
Economics, Incorporated (“Synapse”). My business address is 485 Massachusetts

Avenue, Suite 2, Cambridge, Massachusetts 02139.
Please describe Synapse Energy Economics.

Synapse is a research and consulting firm specializing in energy and environmental issues,
including electric generation, transmission and distribution system reliability, ratemaking
and rate design, electric industry restructuring and market power, electricity market
prices, stranded costs, efficiency, renewable energy, environmental quality, and nuclear

power.

Synapse’s clients include state consumer advocates, public utilities commission staff,
attorneys general, environmental organizations, federal government agencies, and
utilities.

Please summarize your work experience and educational background.

At Synapse, I conduct analysis and write testimony and publications that focus on a
variety of issues relating to electric utilities, including: integrated resource planning;

federal and state clean air policies; emissions from electricity generation; environmental
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compliance technologies, strategies, and costs; electrical system dispatch; and valuation

of environmental externalities from power plants.

I also perform modeling analyses of electric power systems. I am proficient in the use of
spreadsheet analysis tools, as well as optimization and electricity dispatch models to
conduct analyses of utility service territories and regional energy markets. I have direct
experience running the Strategist, PROMOD IV, PROSYM/Market Analytics, PLEXOS,
EnCompass, and PCI Gentrader models, and have reviewed input and output data for

several other industry models.

Prior to joining Synapse in 2008, I worked for the Analysis Group, Inc., an economic and
business consulting firm, where I provided litigation support in the form of research and

quantitative analyses on a variety of issues relating to the electric industry.

I hold a Master of Environmental Management from Yale University and a Bachelor of
Arts in Environment, Economics, and Politics from Claremont McKenna College in

Claremont, California.

A copy of my current resume is attached as Exhibit RW-1.

On whose behalf are you testifying in this case?

I am testifying on behalf of Sierra Club.

Have you testified previously before the State Corporation Commission of Virginia?

Yes, in Case No. PUE-2015-00075.
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What is the purpose of your testimony in this proceeding?

My testimony evaluates whether the Company’s 2018 Compliance Filing complies with
the Virginia State Corporation Commission’s (Commission) Order rejecting the
Company’s 2018 IRP. It also critiques certain resource assumptions made by the

Company which, if modified, would change the results of its analysis.

Please identify the documents and filings on which you base your opinions regarding

the Company’s 2018 Compliance Filing.

In addition to the Company’s 2018 Compliance Filing, I reviewed the Company’s
responses to discovery filed by intervenors and Commission Staff as well as a number of

industry documents relating to the cost and proliferation of battery storage resources.

Are you sponsoring any exhibits?
Yes. I am sponsoring the following exhibits:
Exhibit RW-1: Resume of Rachel S. Wilson
Exhibit RW-2: Dominion’s response to ER Set 12-25

Exhibit RW-3: Dominion Energy Efficiency Potential Study: 2018-2027, Appendix I, page
I-5

Exhibit RW-4: Dominion’s response to SC 7-1 with attachment SC 7-1(d)(KS)
Exhibit RW-5: Dominion’s response to ER Set 12-18
Exhibit RW-6: Dominion’s response to ER Set 5-5

Exhibit RW-7: Dominion’s response to SC Set 3-10 with attachment SC 3-10(a)(TF)
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2. MODELING CRITIQUES AND ADJUSTMENTS
Q. Please describe the critiques made by the Commission in its 2018 Order rejecting the
IRP regarding the original modeling and resource portfolios created by the

Company.

A. The Commission made several critiques related to the modeling in the Company’s 2018

IRP, including:

* Directing the Company to use PJM’s load forecast of coincident peak load and
energy sales for the Dominion Zone in its revised IRP filing, noting that forecasts

in the Company’s previous IRPs have been consistently overstated;

* Finding that the Company’s modeling included some, but not all, of the mandates
contained in Senate Bill 966, the Grid Transformation and Security Act (GTSA),
including $870 million in energy efficiency programs and additions of wind and

solar resources totaling 5,000 MW by 2028;
* Requiring the Company to include a true least-cost resource optimization plan.
Q.  Did the Company make all of these adjustments in its 2018 Compliance Filing?

A. No. the Company made some of the adjustments asked for by the Commission but did not

make them all.

DIRECT TESTIMONY OF RACHEL S§S. WILSON Page 40f 23
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Did the Company’s 2018 Compliance Filing use PJM’s forecast of coincident peak

load and energy sales in the resource modeling?

Yes, the Company began with the 2018 PJM load forecast for the DOM zone and adjusted
it downward to the level of the Dominion Load Serving Entity (LSE). I take no position
on the methodology used to make the adjustment, nor the accuracy of the resulting

numbers.

Did the Company’s 2018 Compliance Filing include an $870 million investment in

energy efficiency programs?

No. the Company stated in the 2018 Compliance Filing that it added generic DSM that
totaled $870 million and modeled these energy efficiency and peak demand savings as a
load reducer. However, in response to discovery' the Company admitted that the $870
million investment included lost revenues that would be incurred due to reduced energy
use by customers. If the Company had modeled an actual $870 million investment in
energy efficiency programs, its peak load and annual energy forecasts would have been

lower than what was modeled in the 2018 Compliance Filing.

LLTETVPAET

1 See Company’s Response to Environmental Respondents’ Request No. 12-25, attached as
Exhibit RSW-2.

DIRECT TESTIMONY OF RACHEL S. WILSON Page 5 0f 23



10

11

12

The Commission also ordered the Company to include “detailed plans to implement the
mandates contained in (the GTSA) legislation.”? The inclusion by the Company of

“generic EE” fails to meet this requirement.

Q. Did you calculate the potential increased energy efficiency savings commensurate

with an actual $870 million energy efficiency (EE) investment?

A. I calculated a similar value using the information that was available in the docket. The

Dominion Energy Efficiency Potential Study: 2018-2027, done for the Company by DNV GL
in October 2017, includes the scenario “Program Savings Potential: 50% Incentives”
which includes $891 million (present value of program cost) in utility energy efficiency
spending. I used this “50% Incentives” scenario as a proxy for the GTSA’s $870 million
mandate, as the level of investment in this scenario approximated most closely the

spending required under the GTSA.

2 See Commonwealth of Virginia, State Corporation Commission, In re: Virginia Electric and Power
Company’s Integrated Resource Plan filing pursuant to Va. Code § 56-597 et seq. No. PUR-2018-
00065, Order at 3 (December 7, 2018).

3 See Commonwealth of Virginia, State Corporation Commission, Application of Virginia Electric
and Power Company for approval to implement demand side management programs and for
approval of two updated rate adjustment clauses pursuant to 56-585.1 A 5 of the Code of Virginia,
Case No. PUR-2018-00168, Direct Testimony of Tim Woolf and Erin Malone, Exhibit 11,
TW/EM-21 (February 6, 2019) available at https://bit.]y/2U88i94.
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Appendix I, page I-5* of the 2017 EE Potential Study contains annual energy and peak
load reductions associated with that scenario from 2018 through 2027. I used those values
starting in 2020 and reduced them post-2027 at the same rate of decay used by the
Company in its calculations of Generic EE. This is a conservative calculation, as it
assumes no new energy efficiency programs will occur after this period. I subtracted these
efficiency values from the Company’s LSE load to calculate a new load forecast, net of

GTSA-mandated DSM investments.
What was the effect of the additional EE savings that you included?

The additional EE savings resulted in peak load savings of 282 MW in 2033 compared to
the Company’s Generic EE peak savings of 210 MW —an additional 72 MW. In terms of
annual energy savings, the Company’s forecast with Generic EE savings was 97,194 GWh
in 2033. The adjusted annual energy forecast in 2033 was 96,279 GWh—an additional
savings of 915 GWh. Again, these estimates are conservative as they assume no new EE

programs after 2027, which is unrealistic.

LLZEBTHA6T

4 See Dominion Energy Efficiency Potential Study: 2018-2027, Appendix I, attached as Exhibit
RSW-3.

5 See Company’s response to Sierra Club’s Request No. 7-1, Attachment Sierra Club 7-
1(d)(KS).xls, attached as Exhibit RSW-4.
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Since the filing of the 2018 Compliance Plan, has the Company announced any plans

to propose the full $870 million investment on actual energy efficiency programs?

Yes. On March 29, 2019, the Company announced that it would propose the entire
GTSA-mandated $870 million on energy efficiency programs over the next ten years,

excluding lost revenues from its EE spending.®

Would the Company need to revise the load forecast in the 2018 Compliance Filing

to reflect this commitment?

Yes, the Company should be required to revise its load forecast to reflect increased

energy efficiency and peak load savings achieved by the higher level of investment in EE.
Did the 2018 Compliance Filing include the GTSA-mandated battery storage pilot?
Yes, it did.

Did the Company’s resource modeling supporting the 2018 Compliance Filing

include battery storage technologies as a selectable resource?

No, the Company did not include any additional generic battery options in its PLEXOS

resource optimization modeling for the 2018 IRP, as noted and discussed in the testimony

LLEBTHPAE6T

6 See Robert Walton, Dominion reverses on counting lost revenue as part of $870M Virginia
efficiency spend, UTILITY D1VE (March 29, 2019), available at https://bit.ly/2UI]]nt.
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of Dr. Ezra Hausman at the 2018 IRP hearing;” and none of the Company’s resource
portfolios in the 2018 Compliance Filing include battery storage technologies beyond the
pilot program. In Environmental Respondents Set 12-18, the Company stated that
batteries were screened out of its model because they are more costly than other resource

options.®

Q. Would a busbar analysis of different energy costs, like the kind done by the

Company, be sufficient as a screening tool to determine whether battery resources

could be competitive?

A. No. Battery storage resources offer a number of very specific benefits to the electric grid

that are not captured in a busbar analysis, including regulation, spinning reserve, and
ancillary support services. They also have the ability to pair with solar resources, charging
during periods when there is excess solar energy, and discharging during peak periods to
help meet demand in hours when solar resources are offline. A capacity expansion model
that includes hourly or sub-hourly electric system dispatch is necessary to fully capture

the benefits of battery storage resources to a utility’s system. The PLEXOS model used

7 See Commonwealth of Virginia, State Corporation Commission, In re: Virginia Electric and Power
Company’s Integrated Resource Plan filing pursuant to Va. Code § 56-597 et seq., Case No. PUR-
2018-00065, Direct Testimony of Ezra Hausman, Exhibit 24 (August 10, 2018), available at
https://bit.ly/2X0VWBz.

8 See Company’s Response to Environmental Respondents’ Request No. 12-18, attached as
Exhibit RSW-5.
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by the Company in its analysis has this capability, they simply failed to utilize the model

as a tool to evaluate battery resources.

Is sufficient information available about the cost and operational parameters of
battery storage to allow the Company to include these technologies in its resource

modeling?

Yes. In Environmental Respondents Set 5-5, the Company identified Lazard’s Levelized
Cost of Storage Analysis 3.0,° dated November 2017, as “publicly-available industry
guidance regarding battery storage projects” used to help the company “evaluate the
technology’s merits as compared to traditional generation sources.”'® Lazard 3.0, as well
as Version 4.0 (published in November 2018), have sufficient information about the costs
and operational parameters of battery storage resources such that the Company could
have included these resources in its 2018 IRP modeling as well as its 2018 Compliance
Filing. The Company need not have price quotes in response to an official resource
solicitation (or RFP) to explore storage technologies in its resource modeling. IRPs are
guidance documents to help guide a utility’s procurement of future supply- and demand-
side resources, while RFPs are intended to assist with near-term resource procurement.

At the very least, the Company can allow the PLEXOS model to select storage resources

LLiTBTHBET

9 See Cbmpany’s Response to Environmental Respondents Request No. 5-5, Attachment ER
Set 5-5.pdf, attached as Exhibit RSW-6

10 I4.
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as a means to explore and identify the role that these technologies will have in the
Company’s resource portfolio, and to guide both near-term and long-term resource

solicitations.

Should the Company, then, have included battery storage as a selectable resource in

its PLEXOS resource modeling supporting the 2018 Compliance Filing?

Yes, absolutely. In Environmental Respondents Set 5-5, when asked to explain why the
Company did not evaluate storage technologies as an alternative to gas, the Company
answered that once specific costs were available, it would include storage technologies as
potential resources to replace gas-fired generation.” As discussed above, the Company
currently has access to industry documents detailing generic costs and operational
parameters for battery storage, which are sufficient for inclusion of these technologies in

resource modeling.

The best way to evaluate the merits of battery storage relative to traditional generation
sources is to make them a selectable resource in planning models. By doing so, the
Company would be able to determine if battery resources at generic price assumptions

can compete both now and in the future, and if so, at what levels of penetration.

11 See Exhibit RSW-6.

DIRECT TESTIMONY OF RACHEL S. WILSON Page 11 0of 23

LETBLTHABT



1

2

10

1

12

13

14

Q. Can batteries currently compete with more traditional resources?

A. Yes. Most recently, two agencies reported in March 2019 on the competitiveness of

battery storage resources, and storage-plus-renewables projects:

* A report from Bloomberg New Energy Finance found that the costs of battery
storage have fallen by 76 percent from 2012, down from $800/MWHh. Since the
first half of 2018, the levelized cost of energy (LCOE) for lithium-ion batteries
have fallen 35 percent to $187/MWh. The decline is attributed to technology
innovation, economies of scale, price competition, and manufacturer experience.
Finally, the report stated that batteries that are co-located with solar or wind
projects (without subsidies) are beginning to compete with coal- and gas-fired

generation in many markets for the provision of dispatchable energy.'

* A report from Navigant Research states that storage-plus-renewable PPAs are
already less expensive than the levelized cost of energy for combined cycle natural

gas plants.® The development of these projects is helping renewables transition

12 See Veronika Henze, Battery Power’s Latest Plunge in Costs Threatens Coal, Gas,
BLooMBERG NEw ENERGY FINANCE (March 26, 2019), available at:
https://bit.ly/2HEPxIw.

13 See Lazard, Levelized Cost of Energy Analysis— Version 12.0 at 2 (November 2018), available at
https://bit.ly/2POeo]q(showing a levelized cost of energy of $41-$74/MWh for natural gas
combined cycle units, $60-$143/MWh for coal, and $152-$206/MWHh for natural gas peaking
units).
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from intermittent resources to dispatchable resources capable of displacing

thermal assets.™

Have any utilities contracted for storage or storage-plus-renewable capacity as a

replacement for thermal resources?

Yes. Florida Power & Light (FPL) recently announced that it plans to build a 409
MW/900 MWh battery storage project, the Manatee Energy Storage Center, powered by
an existing solar plant in order to help phase out two units at its gas-fired Manatee Clean
Energy Center. The project will begin operation in 2021. FPL stated that deploying
energy from batteries during peak periods will offset the need to run other generating
resources, saving customers more than $100 million through avoided fuel costs and

reducing CO; emissions by more than 1 million tons.”

In Hawaii, the Public Utilities Commission approved six grid-scale solar-plus-battery
storage projects proposed by HECO—three on Oahu, one on Maui, and two on the island
of Hawaii—adding 247 MW of solar capacity with almost one GWh of battery storage
with four-hour duration. All six projects calﬁe in at a cost per kWh of 10 cents or less.

HECO’s current cost of fossil generation is approximately 15 cents per kWh. Two of

ELEQETVOET

14 See Navigant Research, How Utilities Can Look Beyond Natural Gas with Cost-Effective Solar
Plus Storage Strategies (2019), available at https://bit.ly/2u7TgF].

15 Florida Power & Light, “FPL announces plan to build the world’s largest solar-powered
battery and drive accelerated retirement of fossil fuel generation” (March 28, 2019), available
at https://bit.ly/2G1iVW9.
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these projects are priced at 8 cents/kWh and were offered by Virginia’s AES

Corporation.’

Does the PJM market have a role to play in the deployment of storage resources

within its footprint?

Yes. According to the US Energy Information Administration (ETA), almost 40 percent of
existing large-scale power capacity (MW) from battery storage is located within PJM, and
the RTO accounts for 31 percent of total storage capacity deployed—the amount of
energy that can be stored or discharged as measured by MWh."” Storage projects located
in PJM currently in operation tend to be large from a power capacity perspective but have
shorter durations or lower energy capacities, which are well-suited for the frequency

regulation market created by PJM in 2012.

Deployment of large-scale storage resources intended to provide capacity and energy is
set to increase as a result of FERC Order 841, issued in February 2018. The order
removes barriers to the participation of storage resources in the capacity, energy, and
ancillary services markets operated by Regional Transmission Organizations (RTOS) and

Independent System Operators (ISOs). Each regional grid operation was tasked with

LLTOTPABT

16 Hawaiian Electric, “Six low-priced solar-plus-storage projects approved for Oahu, Maui and
Hawaii islands” (March 27, 2019), available at https://bit.ly/2Y]B0ka.

17 United States Energy Information Administratfon, US Battery Storage Market Trends (2018),
available at https://bit.ly/21SO3f7.
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drafting market rules that recognize the unique physical and operational characteristics of
electric storage resources and revising its tariff to establish a participation model for those

resources. New market rules are intended to be in place in December 2019.

How will FERC’s Order 841 change the way in which battery storage resources are

deployed in PJM?

Storage resources will be able to participate in PJM’s energy and capacity markets under
Order 841. The capacity value received by these resources (and thus the contribution to
utility reserve margins) is still being determined, however, and that will influence

penetration levels of these resources in the future.

In the comments submitted to FERC in the Order 841 docket, PJM sets the capacity
value given to battery storage resources in the forward capacity market as the output that
can be maintained over a continuous ten-hour period.”® A battery’s duration thus sets its
capacity value, and determines the contribution toward a utility’s reserve margin during
peak periods. A battery with a 10-hour duration would receive a capacity value of 100
percent, while a battery with a 4-hour duration would have a value of 40 percent. NYISO

has proposed a 4-hour duration, while ISO-NE proposed a 2- hour duration.

LLTEBEPEBT

18 PJM Interconnection, FERC Docket No. ER19-460-000, Order No. 841 - Compliance Filing
ESR Markets and Operations Proposal at 25 (December 3, 2018), available at
https://bit.ly/2UrSThp.
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FERC has yet to make a determination on the appropriate duration requirement for
storage resources in PJM, and thus the capacity value awarded to these resources for
utility resource planning has yet to be decided. While the outcome of that docket is
pending, the required duration, and thus the capacity value given to battery storage,

should significantly impact any Dominion “least cost” assessment for future resources.

3. FUTURE DOMINION INTEGRATED RESOURCE PLANS

Are there issues that were not addressed by the Company in the 2018 Compliance

Filing that the Commission should be monitoring in future IRP filings?

Yes, there are three primary issues that are related to each other: 1) the forward-going
economics of the Company’s existing coal units; 2) the cost of solar and solar-plus-
storage resources; and 3) the cost, operational characteristics, and market rules for battery

storage resources.

What should the Commission be looking for with respect to the forward-going

economics of the Company’s existing coal units?

Historically, integrated resource planning focused on meeting increasing electricity
demand by building the most cost-effective new resources available from a small subset of
generator types, which were largely thermal. However, in recent years, electric loads
around the country have experienced little to no growth. Limited load growth combined
with rapidly falling costs for renewable energy resources, recent environmental

regulations, and low natural gas prices has put increasing economic pressure on existing
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generation resources, especially coal units. It is no longer safe to assume that all existing
generation resources form part of a least-cost, least-risk resource plan. Instead, a utility
IRP should include an analysis of the economics of continuing to operate existing units

compared to retiring them in the near term.

Q.  Are there examples of this kind of analysis from other jurisdictions?

A. Yes. They include the following:

1. PacifiCorp 2019 Integrated Resource Plan (IRP). In its current IRP, PacifiCorp
is conducting unit-by-unit assessments of alternative retirement dates for each of
the 22 coal units that it is currently planning to continue operating through at least
the mid-2020s. PacifiCorp’s analytic process includes evaluating a variety of
alternative retirement dates, using a capacity expansion model to identify an
optimal set of resources to replace retiring units, and evaluating various
combinations of early retirements for the units identified as least economic.
PacifiCorp presented initial modeling results at a December stakeholder meeting

that indicated that, when assessed individually, 13 of the 22 units evaluated were
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uneconomic to continue operating beyond 2022." Notably, the PacifiCorp

analysis was required by an IRP Order from the Oregon Commission.?°

2. Northern Indiana Public Service Company (NIPSCO) 2018 IRP. NIPSCO’s
most recent IRP evaluated three alternative retirement dates for each of its
remaining five coal units, using the Aurora portfolio optimization model to select a
least-cost combination of resources to replace any retiring units. The costs of
potential replacement resources were established largely based on responses to an
all-source request for proposals. NIPSCO’s analysis found that it would save its
customers more than $4 billion dollars by retiring all of its coal units in 2023
rather than continuing to operate them through at least 2035.2 Replacement

resources include solar, storage, and demand-side management programs.

3. Georgia Power Company 2019 IRP. Georgia Power’s recently released IRP

incorporated unit retirement assessments for each of its coal-fired and gas-steam

19 PacifiCorp, 2019 Integrated Resource Plan Public Input Meeting December 3-4 at 8-9 (2018),
available at https://bit.ly/2KQsx8b.

20 Oregon Public Utility Commission, Docket No. L.C 67, Order No. 18-138 (April 27, 2018).

21 See Northern Indiana Public Service Company, 2018 Integrated Resource Plan (October 31,
2018), available at https://bit.ly/2VEJSWx.

22 Seeidat 151.
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units.® Georgia Power’s assessment compared the costs and benefits of
continuing to operate each unit compared to a proxy replacement resource
determined through capacity expansion modeling. Georgia Power’s publicly filed
IRP redacted the detailed results of its unit retirement analyses, but Georgia
Power announced that the retirement analysis results led it to propose to retire

five of its coal units earlier than previously planned.*

4. Idaho Power Company (IPC) 2017 IRP. IPC designed its 2017 IRP portfolios
around two decisions: whether to build a new transmission line and when to retire
two of its coal units.” IPC evaluated four alternative retirement dates for two coal
units at its Bridger plant. IPC determined that it could save customers money by
r.etiring those units earlier than planned rather than investing in environmental

control technologies to prolong their operation.

Q.  Why should the Commission pay attention to the Company’s estimate of the costs of

solar and solar-plus-storage resources?

A. Capital costs for solar have declined over the past decade and are projected to continue to

decline into the future, though at a slower pace. The Company has assumed that solar

23 Georgia Power, 2019 Integrated Resource Plan, Technical Appendix Volume 2: Unit
Retirement Study (January 31, 2019), available at https://bit.ly/2UDILz9i.

24 Seeid at 1-7.

25 Idaho Power, 2017 Integrated Resource Plan (2017), available at https://bit.ly/2YW]2q9.
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costs stay constant into the future? rather than de-escalating over time. Utilities around
the country continue to sign solar PPAs at lower rates, however, with Idaho Power
announcing on March 26, 2019 that it has entered into a contract to purchase 120 MW of
solar power for $21.75/MWh—less than 2.2 cents/kWh—a price that is among the
lowest on record.” The Company can likely add solar resources at a lower cost in the

future than what it assumed in the 2018 IRP and 2018 Compliance Filing.

Section 3 of my testimony gives specific examples of the current low cost of solar-plus-
storage projects. Given the individual declining cost trajectories for stand-alone storage
and battery projects, costs will decline for combined projects as well. The Company
should be required to include these projects in future IRPs as selectable resources in its

PLEXOS modeling at reasonable costs.

These declining cost trajectories would likely allow solar resources and/or solar-plus-
storage resources to displace at least a portion of the natural gas peaking units that appear

in all of the Company’s resource plans presented in the 2018 Compliance Filing.

LETBTHPOBT

26 See Company’s Response to Sierra Club’s Request No. 3-10, Attachment Sierra Club Set 3-
10(a) (TR).xlsx, attached as Exhibit RSW-7.

27 Seeldaho Power, “Idaho Power invests in clean, affordable solar energy” (March 26, 2019),
available at https://bit.ly/2uD]njr.
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Why should the Commission monitor the cost, operational characteristics, and

market rules for battery storage resources?

Battery storage resources are rapidly becoming, and have become, cost-competitive for a
number of different applications, including the potential to replace the traditional role of
gas turbines as peaking resources. Whether a given battery resource needs to maintain
output for 2 hours, or for 4 hours, versus 10 hours, greatly affects the underlying
economics of considering battery vs. conventional gas turbine resources as part of a “least
cost” expansion plan. Thus, any jurisdiction that is monitoring the effect of retiring
uneconomic assets, and analyzing the overall costs of meeting peaking needs, must
carefully monitor actual replacement peaking costs, given the final regulations that a

utility will have in place to meet FERC requirements under Order 841.

4. CONCLUSIONS AND RECOMMENDATIONS
Please summarize your conclusions.

Based on my review, I conclude that while the Company’s 2018 Compliance Filing has
met most of the criteria contained in the Commission’s 2018 IRP Order, the 2018
Compliance Filing still contains significant omissions. First, the Company failed to
include the GTSA mandated $870 million in energy efficiency investment, and the
detailed plans for that level of investment. Second, the Company failed to include battery
storage technologies as selectable resources in its PLEXOS capacity optimization at

industry-sourced costs. Third, the Company failed to include any expected de-escalation
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in the future costs of solar resources. The combination of these factors has likely resulted
in resource plans that result in higher costs to customers, continued reliance on fossil

fuels, and increased levels of air emissions.
Please summarize your recommendations.

I recommend that for future IRPs, the Commission require the Company to update its
load forecast to include the full $870 million in proposed energy efficiency spending to
which the Company has now committed. The Company should also include detailed

plans for its energy efficiency programs underlying this level of spending.

The Company should be required to provide a detailed unit-by-unit analysis of its existing
coal fleet. All resources, both existing and possible replacement resources, should be
evaluated on a fair and consistent basis, with the focus on forward-going costs and
benefits of continued unit operation. This analysis should be done in the PLEXOS
model—a screening level analysis is acceptable at a high-level, but this type of analysis
requires a model with capacity expansion, endogenous retirement, and hourly or sub-

hourly dispatch capabilities.

Next, the Commission should also require that the Company include solar projects,
battery storage projects, and solar-plus-storage projects as selectable resources in capacity
expansion modeling used to create resource portfolios. The Company should use up-to-

date estimates of costs and operational parameters that reflect both the Company’s
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historical and current experience with these resources, as well as industry projections of

cost and technology trends.

Lastly, the Commission should direct the Company that any future resource solicitations
should be All-Resource Solicitations, which would allow the Company to determine the
actual current costs and operating parameters of renewable and storage resources in its

region.
Q.  Does this conclude your direct testimony?

A, Yes.
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PROFESSIONAL EXPERIENCE

Synapse Energy Economics Inc., Cambridge, MA. Principal Associate, April 2019 - present, Senior
Associate, 2013 — 2019, Associate, 2010 — 2013, Research Associate, 2008 — 2010. '

Provides consulting services and expert analysis on a wide range of issues relating to the electricity and
natural gas sectors including: integrated resource planning; federal and state clean air policies;
emissions from electricity generation; electric system dispatch; and environmental compliance
technologies, strategies, and costs. Uses optimization and electricity dispatch models, including
Strategist, PLEXOS, EnCompass, PROMOD, and PROSYM/Market Analytics to conduct analyses of utility
service territories and regional energy markets.

Analysis Group, Inc., Boston, MA.
Associate, 2007 — 2008, Senior Analyst Intern, 2006 — 2007.

Provided litigation support and performed data analysis on various topics in the electric sector, including
tradeable emissions permitting, coal production and contractual royalties, and utility financing and rate
structures. Contributed to policy research, reports, and presentations relating to domestic and
international cap-and-trade systems and linkage of international tradeable permit systems. Managed
analysts’ work processes and evaluated work products.

Yale Center for Environmental Law and Policy, New Haven, CT. Research Assistant, 2005 ~ 2007.

Gathered and managed data for the Environmental Performance Index, presented at the 2006 World
Economic Forum. Interpreted statistical output, wrote critical analyses of results, and edited report
drafts. Member of the team that produced Green to Gold, an award-winning book on corporate
environmental management and strategy. Managed data, conducted research, and implemented
marketing strategy.

Marsh Risk and Insurance Services, Inc., Los Angeles, CA. Risk Analyst, Casualty Department, 2003 —
2005.

Evaluated Fortune 500 clients’ risk management programs/requirements and formulated strategic plans
and recommendations for customized risk solutions. Supported the placement of $2 million in insurance
premiums in the first year and $3 million in the second year. Utilized quantitative models to create loss
forecasts, cash flow analyses and benchmarking reports. Completed a year-long Graduate Training
Program in risk management; ranked #1 in the western region of the US and shared #1 national ranking
in a class of 200 young professionals.
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EDUCATION

Yale School of Forestry & Environmental Studies, New Haven, CT
Masters of Environmental Management, concentration in Law, Economics, and Policy with a focus on
energy issues and markets, 2007

Claremont McKenna College, Claremont, California
Bachelor of Arts in Environment, Economics, Politics (EEP), 2003. Cum laude and EEP departmental
honors.

School for International Training, Quito, Ecuador
Semester abroad studying Comparative Ecology. Microfinance Intern — Viviendas del Hogar de Cristo in
Guayaquil, Ecuador, Spring 2002.

ADDITIONAL SKILLS AND ACCOMPLISHMENTS

o Microsoft Office Suite, Lexis-Nexis, Platts Energy Database, Strategist, PROMOD,
PROSYM/Market Analytics, EnCompass, and PLEXOS, some SAS and STATA.

¢ Competent in oral and written Spanish.

¢ Hold the Associate in Risk Management (ARM) professional designation.

PUBLICATIONS

Camp, E., B. Fagan, J. Frost, D. Glick, A. Hopkins, A. Napoleon, N. Peluso, K. Takahashi, D. White, R.
Wilson, T. Woolf. 2018. Phase 1 Findings on Muskrat Falls Project Rate Mitigation. Prepared by Synapse
Energy Economics for Board of Commissioners of Public Utilities, Province of Newfoundland and
Labrador.

Allison, A., R. Wilson, D. Glick, J. Frost. 2018. Comments on South Africa 2018 Integrated Resource Plan.
Prepared by Synapse Energy Economics for Centre for Environmental Rights.

Hall, J., R. Wilson, J. Kallay. 2018. Effects of the Draft CAFE Standard Rule on Vehicle Safety. Prepared by
Synapse Energy Economics on behalf of Consumers Union.

Whited, M., A. Allison, R. Wilson. 2018. Driving Transportation Electrification Forward in New York:
Considerations for Effective Transportation Electrification Rate Design. Prepared by Synapse Energy
Economics on behalf of the Natural Resources Defense Council.

Wilson, R., S. Fields, P. Knight, E. McGee, W. Ong, N. Santen, T. Vitolo, E. A. Stanton. 2016. Are the
Atlantic Coast Pipeline and the Mountain Valley Pipeline Necessary? An examination of the need for
additional pipeline capacity in Virginia and Carolinas. Synapse Energy Economics for Southern
Environmental Law Center and Appalachian Mountain Advocates.

LLELOTFOET



Wilson, R., T. Comings, E. A. Stanton. 2015. Analysis of the Tongue River Railroad Draft Environmental
Impact Statement. Synapse Energy Economics for Sierra Club and Earthjustice.

Wilson, R., M. Whited, S. Jackson, B. Biewald, E. A. Stanton. 2015. Best Practices in Planning for Clean
Power Plan Compliance. Synapse Energy Economics for the National Association of State Utility
Consumer Advocates.

Luckow, P., E. A. Stanton, S. Fields, B. Biewald, S. Jackson, J. Fisher, R. Wilson. 2015. 2015 Carbon Dioxide
Price Forecast. Synapse Energy Economics.

Stanton, E. A, P. Knight, J. Daniel, B. Fagan, D. Hurley, J. Kallay, E. Karaca, G. Keith, E. Malone, W. Ong, P.
Peterson, L. Silvestrini, K. Takahashi, R. Wilson. 2015. Massachusetts Low Gas Demand Analysis: Final
Report. Synapse Energy Economics for the Massachusetts Department of Energy Resources.

Fagan, B., R. Wilson, D. White, T. Woolf. 2014. Filing to the Nova Scotia Utility and Review Board on
Nova Scotia Power’s October 15, 2014 Integrated Resource Plan: Key Planning Observations and Action
Plan Elements. Synapse Energy Economics for the Nova Scotia Utility and Review Board.

Wilson, R., B. Biewald, D. White. 2014. Review of BC Hydro's Alternatives Assessment Methodology.
Synapse Energy Economics for BC Hydro.

Wilson, R., B. Biewald. 2013. Best Practices in Electric Utility Integrated Resource Planning: Examples of
State Regulations and Recent Utility Plans. Synapse Energy Economics for Regulatory Assistance Project.

Fagan, R., P. Luckow, D. White, R. Wilson. 2013. The Net Benefits of Increased Wind Power in PJM.
Synapse Energy Economics for Energy Future Coalition.

Hornby, R., R. Wilson. 2013. Evaluation of Merger Application filed by APCo and WPCo. Synapse Energy
Economics for West Virginia Consumer Advocate Division.

Johnston, L., R. Wilson. 2012. Strategies for Decarbonizing Electric Power Supply. Synapse Energy
Economics for Regulatory Assistance Project, Global Power Best Practice Series, Paper #6.

Wilson, R., P. Luckow, B. Biewald, F. Ackerman, E. Hausman. 2012. 2012 Carbon Dioxide Price Forecast.
Synapse Energy Economics.

Hornby, R., R. Fagan, D. White, J. Rosenkranz, P. Knight, R. Wilsan. 2012. Patential Impacts of Replacing
Retiring Coal Capacity in the Midwest Independent System Operator (MISO) Region with Natural Gas or
Wind Capacity. Synapse Energy Economics for lowa Utilities Board.

Fagan, R., M. Chang, P. Knight, M. Schultz, T. Comings, E. Hausman, R. Wilson. 2012. The Potential Rate
Effects of Wind Energy and Transmission in the Midwest ISO Region. Synapse Energy Economics for
Energy Future Coalition.

Fisher, )., C. James, N. Hughes, D. White, R. Wilson, and B. Biewald. 2011. Emissions Reductions from
Renewable Energy and Energy Efficiency in California Air Quality Management Districts. Synapse Energy
Economics for California Energy Commission.
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Wilson, R. 2011. Comments Regarding MidAmerican Energy Company Filing on Coal-Fired Generation in
lowa. Synapse Energy Economics for the lowa Office of the Consumer Advocate.

Hausman, E., T. Comings, R. Wilson, and D. White. 2011. Electricity Scenario Analysis for the Vermont
Comprehensive Energy Plan 2011. Synapse Energy Economics for Vermont Department of Public Service.

Hornby, R., P. Chernick, C. Swanson, D. White, J. Gifford, M. Chang, N. Hughes, M. Wittenstein, R.
Wilson, B. Biewald. 2011. Avoided Energy Supply Costs in New England: 2011 Report. Synapse Energy
Economics for Avoided-Energy-Supply-Component (AESC) Study Group.

Wilson, R., P. Peterson. 2011. A Brief Survey of State Integrated Resource Planning Rules and
Requirements. Synapse Energy Economics for American Clean Skies Foundation.

Johnston, L., E. Hausman., B. Biewald, R. Wilson, D. White. 2011. 2011 Carbon Dioxide Price Forecast.
Synapse Energy Economics.

Fisher, J., R. Wilson, N. Hughes, M. Wittenstein, B. Biewald. 2011. Benefits of Beyond BAU: Human,
Social, and Environmental Damages Avoided Through the Retirement of the US Coal Fleet. Synapse
Energy Economics for Civil Society Institute.

Peterson, P., V. Sabodash, R. Wilson, D. Hurley. 2010. Public Policy Impacts on Transmission Planning.
Synapse Energy Economics for Earthjustice.

Fisher, J., I. Levy, Y. Nishioka, P. Kirshen, R. Wilson, M. Chang, J. Kallay, C. James. 2010. Co-Benefits of
Energy Efficiency and Renewable Energy in Utah: Air Quality, Health and Water Benefits. Synapse Energy
Economics, Harvard School of Public Health, Tufts University for State of Utah Energy Office.

Fisher, J., C. James, L. Jahnston, D. Schlissel, R. Wilson. 2009. Energy Future: A Green Alternative for
Michigan. Synapse Energy Economics for Natural Resources Defense Council (NRDC) and Energy
Foundation.

Schlissel, D., R. Wilson, L. Johnston, D. White. 2009. An Assessment of Santee Cooper’s 2008 Resource
Planning. Synapse Energy Economics for Rockefeller Family Fund.

Schlissel, D., A. Smith, R. Wilson. 2008. Coal-Fired Power Plant Construction Costs. Synapse Energy
Economics.

TESTIMONY

Washington Utilities and Transportation Commission (Dockets UE-170485 & UG-170486): Response
testimony regarding Avista Corporation's production cost modeling. On behalf of Public Counsel Unit of
the Washington Attorney General's Office. October 27, 2017.

Texas Public Utilities Commission (SOAH Docket No. 473-17-1764, PUC Docket No. 46449): Cross-
rebuttal testimony evaluating Southwestern Electric Power Company’s application for authority to
change rates to recover the costs of investments in pollution control equipment. On behalf of Sierra
Club and Dr. Lawrence Brough. May 19, 2017.
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Texas Public Utilities Commission (SOAH Docket No. 473-17-1764, PUC Docket No. 46449): Direct
testimony evaluating Southwestern Electric Power Company’s application for authority to change rates
to recover the costs of investments in pollution control equipment. On behalf of Sterra Club and Dr.
Lawrence Brough. April 25, 2017.

Virginia State Corporation Commission (Case No. PUE-2015-00075): Direct testimony evaluating the
petition for a Certificate of Public Convenience and Necessity filed by Virginia Electric and Power
Company to construct and operate the Greensville County Power Station and to increase electric rates
to recover the cost of the project. On behalf of Environmental Respondents. November 5, 2015.

Missouri Public Service Commission (Case No. ER-2014-0370): Direct and surrebuttal testimony
evaluating the prudence of environmental retrofits at Kansas City Power & Light Company’s La Cygne
Generating Station. On behalf of Sierra Club. April 2, 2015 and June 5, 2015.

Oklahoma Corporation Commission (Cause No. PUD 201400229): Direct testimony evaluating the
modeling of Oklahoma Gas & Electric supporting its request for approval and cost recovery of a Clean Air
Act compliance plan and Mustang modernization, and presenting results of independent Gentrader
modeling analysis. On behalf of Sierra Club. December 16, 2014,

Michigan Public Service Commission (Case No. U-17087): Direct testimony before the Commission
discussing Strategist modeling relating to the application of Consumers Energy Company for the
authority to increase its rates for the generation and distribution of electricity. On behalf of the
Michigan Environmental Council and Natural Resources Defense Council. February 21, 2013.

Indiana Utility Regulatory Commission (Cause No. 44217): Direct testimony before the Commission
discussing PROSYM/Market Analytics modeling relating to the application of Duke Energy indiana for
Certificates of Public Convenience and Necessity. On behalf of Citizens Action Coalition, Sierra Club, Save
the Valley, and Valley Watch. November 29, 2012.

Kentucky Public Service Commission (Case No. 2012-00063): Direct testimony before the Commission
discussing upcoming environmental regulations and electric system modeling relating to the application
of Big Rivers Electric Corporation for a Certificate of Public Convenience and Necessity and for approval
of its 2012 environmental compliance plan. On behalf of Sierra Club. July 23, 2012.

Kentucky Public Service Commission (Case No. 2011-00401): Direct testimony before the Commission
discussing STRATEGIST modeling relating to the application of Kentucky Power Company for a Certificate
of Public Convenience and Necessity, and for approval of its 2011 environmental compliance plan and
amended environmental cost recovery surcharge. On behalf of Sierra Club. March 12, 2012.

Kentucky Public Service Commission (Case No. 2011-00161 and Case No. 2011-00162): Direct
testimony before the Commission discussing STRATEGIST modeling relating to the applications of
Kentucky Utilities Company, and Louisville Gas and Electric Company for Certificates of Public
Convenience and Necessity, and approval of its 2011 compliance plan for recovery by environmental
surcharge. On behalf of Sierra Club and Natural Resources Defense Council (NRDC). September 16, 2011,
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Minnesota Public Utilities Commission (OAH Docket No. 8-2500-22094-2 and MPUC Docket No. E-
017/M-10-1082): Rebuttal testimany before the Commission describing STRATEGIST modeling
performed in the docket considering Otter Tail Power’s application for an Advanced Determination of
Prudence for BART retrofits at its Big Stone plant. On behalf of Izaak Walton League of America, Fresh
Energy, Sierra Club, and Minnesota Center for Environmental Advocacy. September 7, 2011.

PRESENTATIONS

Wilsan, R. 2017. “Integrated Resource Planning: Past, Present, and Future.” Presentation for the
Michigan State University Institute of Public Utilities Grid School. March 29, 2017.

Wilson, R. 2015. “Best Practices in Clean Power Plan Planning.” NASEQ/ACEEE Webinar. June 29, 2015.

Wilson, R. 2009. “The Energy-Water Nexus: Interactions, Challenges, and Policy Solutions.” Presentation
for the Nationa! Drinking Water Symposium. October 13, 2009.

Resume dated April 2019

Rachel Wilson page 6 of 6

. R e

LLTBLHAET



DIRECT TESTIMONY OF
WILLIAM H. PENNIMAN

Case No. PUR-2018-00065

Commonwealth of Virginia ex rel. State Corporation Commission,
In re: Virginia Electric and Power Company's Integrated Resource Plan
filing pursuant to Viriginia Code § 56-597 et seq.

EXHIBIT RSW-2

COMPANY’S RESPONSE TO
ENVIRONMENTAL RESPONDENTS’
DISCOVERY REQUEST NO. 12-25

LETBTHBET



Virginia Electric and Power Company
Case No. PUR-2018-00065
Environmental Respondents
Twelfth Set

The following response to Question No. 25 of the Twelfth Set of Interrogatories and Requests for
Production of Documents Propounded by the Environmental Respondents received on March 12,
2019 has been prepared under my supervision.

g/(% v

Deanna R. Kesler
Regulatory Consultant
Dominion Energy Services, Inc.

Question No. 25

Reference page 5 of the Compliance Filing, which mentions “spending of $870 million by year
2028.” Does any of the $870 million in spending included the Company’s modeling include
recovery of lost revenue? If yes, how much?

Response:

The $870 million of DSM included in the refiling includes two components. The first reflects the
DSM programs that were filed in October 2018 with the proposed cost cap requested by the
Company which includes the lost revenue component for those programs and spending associated
with those programs beyond the requested 5 year cost cap period through 2028 (EM&V,
program continuation, etc.). This amounts to approximately $298 million by 2028 for the
programs which the Company is currently seeking approval. On March 20, 2019, the Company
corrected the 5-year cost cap in its DSM proceeding (Case No. PUR-2018-00168). The effect of
this correction in the DSM proceeding should be minimal on the 2018 Compliance Filing, and,
therefore, the Company has not re-run its analysis to reflect that correction.

The second component is a ‘generic’ block of reductions. The remaining approximately $572
million of cost is reflected in this component. Based upon the 2018 program bids, the Company
assumed a cost of $200/MWh, which resulted in a MWh volume of approximately 2,862,000
MWh (approximately $572.39 M + $200/MWh = 2,861,950 MWh), which was allocated equally
over the 2021 - 2028 time period. There is no specific assumption made regarding what ‘costs’
the $200/MWh represents other than they are costs that would be incurred by the Company
(including lost revenues) and not participants. However, because the total volume of EE savings
(2,862,000 MWh) was calculated based on a straight multiplication of the total assumed program
cost ($200/MWh), those total savings could reflect lost revenues.
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DIRECT TESTIMONY OF
RACHEL S. WILSON

Case No. PUR-2018-00065

Commonwealth of Virginia ex rel. State Corporation Commission,
In re: Virginia Electric and Power Company's Integrated Resource Plan
filing pursuant to Viriginia Code § 56-597 et seq.

EXHIBIT RSW-4

COMPANY’S RESPONSE TO
SIERRA CLUB’S DISCOVERY
REQUEST NO. 7-1 / ATTACHMENT SC 7-1(d)
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Virginia Electric and Power Company
Case No. PUR-2018-00065
Sierra Club

Seventh Set

The following response to Question No. 1 (a, b, d, e) of the Seventh Set of Interrogatories and
Requests for Production of Documents Propounded by the Sierra Club received on March 8,
2019 has been prepared under my supervision as it pertains to load forecast.

(D),

Karim Siamer

Lead Economist,

Load Research and Forecast
Dominion Energy Services, Inc.

Question No. 1 (a, b, d, e)
Regarding the Company’s load forecast in its 2018 Compliance Filing:

(a) Please indicate the date of the Dominion Zone PJM forecast shown on page 12 of the
Compliance Filing.

(b) Please provide the calculations, in machine-readable format with all formulae intact
and unlocked, that scales the PJM coincident peak load forecast and energy sales forecast
down to the Dominion LSE level, as described on page 11 of the Compliance Filing.

(d) Page 6 of the Compliance Filing states that “In the PLEXOS modeling, DSM is
modeled as a load reducer.” Please provide the load forecast, net of DSM, used in the
Plexos model. :

(e) Provide the annual energy and peak reductions included in the load forecast (net of
DSM) that are associated with Dominion’s existing Energy Efficiency (EE) programs,
distinguishing between the DSM filed in the 2018 Virginia DSM filing, and the “generic
DSM?” that totals to $870 million.

Response:

(a) PIM Load Forecast Report (January 2018) released on December 28, 2017 and prepared by
PIM Resource Adequacy Planning Department.

(b) See Attachment Sierra Club Set 7-1 (b) (KS).
(d) See Attachiment Sierra Club Set 7-1 (d) (KS).

(e) See Attachment Sjerra Club Set 7-1 (d) (KS).

DOM-2018-IRP-000826
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DIRECT TESTIMONY OF
RACHEL S. WILSON

Case No. PUR-2018-00065

Commonwealth of Virginia ex rel. State Corporation Commission,
In re: Virginia Electric and Power Company's Integrated Resource Plan
filing pursuant to Viriginia Code § 56-597 et seq.

EXHIBIT RSW-5

COMPANY’S RESPONSE TO
ENVIRONMENTAL RESPONDENTS’
DISCOVERY REQUEST NO. 12-18
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Virginia Electric and Power Company
Case No. PUR-2018-00065
Environmental Respondents
Twelfth Set

The following response to Question No. 18 of the Twelfth Set of Interrogatories and Requests for

Production of Documents Propounded by the Environmental Respondents received on March 12,
2019 has been prepared under my supervision.

WUM ,én

Fasca
nager — neration System Planmng
minion Energy Virginia

Question No. 18

Other than the 30 MW battery storage pilot, was utility-scale storage a selectable option for the
model? If not, why not?

Response:

Battery storage technology was economically screened out from the model because it is more
costly than other options.

DOM-2018-DSM-000870
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DIRECT TESTIMONY OF
RACHEL S. WILSON

Case No. PUR-2018-00065

Commonwealth of Virginia ex rel. State Corporation Commission,
In re: Virginia Electric and Power Company'’s Integrated Resource Plan
filing pursuant to Viriginia Code § 56-597 et seq.

EXHIBIT RSW-6

COMPANY’S RESPONSE TO
ENVIRONMENTAL RESPONDENTS?
DISCOVERY REQUEST NO. 5-5
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Virginia Electric and Power Company
Case No. PUR-2018-00065
Environmental Respondents
Fifth Set

The following response to Question No. 5 (a-d) of the Fifth Set of Interrogatories and Requests
for Production of Documents Propounded by the Environmental Respondents received on June
22, 2018 has been prepared under my supervision as it pertains to generation construction.

ZosZ, oy £

-

Bradley M. Harks
Supervisor, Regulatory and Data Support
Dominion Energy Services, Inc.

The following response to Question No. 5 (a-d) of the Fifth Set of Interrogatories and Requests
for Production of Documents Propounded by the Environmental Respondents received on June
22,2018 has been prepared under my supervision as it pertains to generation systent planning.

SIB) #or

Ted Fasca
Manager — Generation System Planning
Dominion Energy Virginia

The following response to Question No. 5 (a-b) of the Fifth Set of Interrogatories and Requests
for Production of Documents Propounded by the Environmental Respondents received on June
22,2018 has been prepared under my supervision as it pertains to legal matters.

SUB)

Vishwa B. Link
McGuireWoods LLP

Question No. 5 (a-d)
Reference Fig. 5.1.1.1 and Section 5.1.2.
(a) Please explain in detail what specific kinds of battery or other storage

technologies the Company evaluated, how the Company evaluated these technologies,
what findings regarding price and performance the Company found for these

technologies, and what specific assumptions the Company modeled for batteries and other

storage technologies. Please provide copies of all studies, data sets, or analysis that the

DOM-2018-VAIRP-000229
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()

©

@)

Company relied upon it assessing and in developing assumptions batteries and other
storage technologies.

Please explain in detail why batteties are not classified as a busbar resource.
Please detail all sources and references for the Company’s judgments and opinions about
whether batteries should or should not be classified as a busbar resource.

Please explain why fuel cells are classified as a busbar resource while batteries
are not classified as a busbar resource.

Please explain whether and why or why not the Company evaluated storage
technologies as an alternative to gas-fired generation.

Response:

(a)

()

©

CY

The Company objects to this request as overly broad, unduly burdensome and not relevant
or reasonably calculated to lead to the production of admissible evidence in this
proceeding to the extent it seeks “all studies, data sets, or analysis that the Company
relied upon in assessing and in developing assumptions batteries and other storage
technologies.” Notwithstanding and subject to these objections, the Company provides
the following response.

The Company is in the early stages of battery research and has relied on publically-
available industry guidance regarding battery storage projects to help evaluate the
technology’s merits as. compared to traditional generation sources. This information has
provided a better understanding of the latest trends with differing battery technologies,
installed capital costs, maintenance costs, and variation in levelized costs for storage
systems, dependent on use case application. See Attachinent ER Set 5-5.

The Company objects to this request as overly broad, unduly burdensome, and not relevant
or reasonably calculated to lead to the production of admissible evidence in this
proceeding to the extent it seeks “all sources and references for the Comparty’s judgments
and opinions about whether batteries should or should not be classified as.a busbar
resource.” Notwithstanding and subject to these objections, the Company provides the
following response.

Batteries were not considered for further analysis as a busbar resource at this time based
on the information as seen in answer ER Set 5-5 (a) above and subpart (c) of this set.

Fuel cells are classified as a busbar resource because they are dispatchable over an entire
24-tour period, whereas batteries are not dispatchable over a full 24-hour period.
Furthermore, batteries and other storage technologies (e.g. pump storage) are not included
as busbar resources because the busbar tool does not lend itself to evaluating storage
technologies.

The company did not include any batteries or pump storage resources in the Plan;
however, the Company is evaluating both technologies as utility scale resources. Once

DOM-2018-VAIRP-000230
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we have speocific costs for battery and pump storage units, we will include them in our
modeling as potential resources to replace gas fired generation.

DOM-2018-VAIRP-000231
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DIRECT TESTIMONY OF
RACHEL S. WILSON

Case No. PUR-2018-00065

Commonwealth of Virginia ex rel. State Corporation Commission,
In re: Virginia Electric and Power Company's Integrated Resource Plan
filing pursuant to Viriginia Code § 56-597 et seq.

EXHIBIT RSW-7

COMPANY’S RESPONSE TO
SIERRA CLUB’S DISCOVERY
REQUEST NO. 3-10 / ATTACHMENT SC 3-10(a)

LLTCQGTIHGET



Yirginia Electric and Power Company
Case No. PUR-2018-00065
Sierra Club
Third Set

The following response to Question No. 10 of the Third Set of Interrogatories and Requests for
Production of Documents Propounded by the Sierra Club received on July 9, 2018 has been
prepared under my supervision.

gecﬂc%/.wa\

Ted Fasca
Manager — Generation System Planning
Dominion Energy Virginia

Question No. 10
Regarding Figures 5.2.1 and 5.2.2:

a. Please provide workpapers supporting these figures in their native electronic format with
formulas intact.

b. Please explain what is meant by the term “Busbar Cost” in this context, and its ‘
relationship to energy and capacity costs. Please provide and/or identify industry-standard
references to support this calculation as an appropriate means of comparing resource
economics as a function of capacity factor.

Response:
a. See Attachment Sierra Club Set 3-10(a) (TF).
b. See 2018 Plan Section 5.2 Levelized Busbar Costs.

www.eia.gov/outlooks/aeo/electricity generation.php

DOM-2018-VAIRP-000443
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CERTIFICATE OF SERVICE

accurate copy of the foregoing by electronic mail to:

Ashley Macko

Garland S. Carr

Kiva Bland Pierce

STATE CORPORATION COMMISSION
OFFICE OF THE GENERAL COUNSEL
Post Office Box 1197

Richmond, Virginia 23218

William Cleveland

Greg Buppert

Nate Benforado

SOUTHERN ENVIRONMENTAL LAW CENTER
201 West Main Street, Suite No. 14
Charlottesville, Virginia 22902-5065

C. Meade Browder, Jr.

Cody Murphey

OFFICE OF THE ATTORNEY GENERAL
DivisioN oF CONSUMER COUNSEL

202 North Ninth Street

Richmond, Virginia 23219

William T. Reisinger

EricJ. Wallace
GREENEHURLOCKER

1807 Libbie Avenue, Suite 102
Richmond, Virginia 23226

Bobbi Jo Alexis

CuLPePER COUNTY, VIRGINIA
306 North Main Street

Culpeper, Virginia 22701

I, Evan D. Johns, hereby certify that, on April 9, 2019, per the agreement of the parties, I served an

Vishwa B. Link

Jennifer D. Valaika

Sarah R. Bennett

McGuUIRE Woobps LLP
Gateway Plaza

800 East Canal Street
Richmond, Virginia 23219-3916

Lisa S. Booth

Audrey T. Bauhan

DoMINION ENERGY SERVICES
Legal Department

120 Tredegar Street

Richmond, Virginia 23219

Louis R. Monacell

Edward L. Petrini

James G. Ritter

CHRISTIAN & BARTON

909 East Main Street, Suite 1200
Richmond, Virginia 23219

Bruce Burcat

MID-ATLANTIC RENEWABLE
ENERGY COALITION

29 North State Street, Suite 300

Dover, Delaware 19901

Michael J. Coughlin

WaLsH Corucct LUBELEY & WALSH
4310 Prince William Parkway, Suite 300
Prince William, Virginia 22192
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