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Witness:

Title:

Summary:

Company Witness Edward H. Baine provides the background and an overview of the Company’s 

proposed plan to transform its electric distribution grid (the “GT Plan” or “Plan”), including the 

needs driving the Plan and the Company’s engagement with customers and stakeholders which 

drove changes to the Plan. Mr. Baine also addresses the Final Order issued in the 2018 GT Plan 

proceeding, and explains how the Company addressed issues raised in that order. Finally, Mr. 

Baine introduces the Company’s other witnesses in this proceeding.

As to need, Mr. Baine explains that the Company is proposing the GT Plan to address the current 

and future needs of the Company’s distribution grid in a systematic manner, recognizing and 

accommodating significant changes in the electric utility industry and changing customer 

expectations.

Next, Mr. Baine provides an overview of the Commission’s findings in the 2018 GT Plan 

proceeding, and describes the Company’s efforts to address the concerns raised by the 

Commission, its Staff, and other parties to that proceeding.

Mr. Baine next describes the Company’s efforts to seek customer feedback and engage 

stakeholders. Through collaborative conversations with stakeholders, Mr. Baine describes the 

four common goals for grid transformation that emerged: (i) Optionality; (ii) Sustainability; (iii) 

Resiliency; and (iv) Affordability.

Mr. Baine next describes the components of the GT Plan, many of which are foundational to a 

transformed grid: (i) AMI; (ii) CIP; (iii) grid improvements, both grid technologies and grid 

hardening projects; (iv) telecommunications infrastructure; (v) cyber security; and (vi) the Smart 

Charging Infrastructure Pilot Program. As Mr. Baine explains, the Company also proposes a 

customer education plan that touches upon these components.

As Mr. Baine testifies, the GT Plan meets the statutory objectives of the GTSA by facilitating 

improvements that will make the grid more reliable and resistant while also meeting the 

increased need for visibility on the grid, which will allow the Company to effectively monitor 

and operate the evolving and increasingly complex grid infrastructure while incorporating DER, 

battery storage, EVs, microgrids, and other emerging technologies.

Mr. Baine additionally provides an overview of the costs and benefits of the GT Plan, and 

provides a list of proposed metrics intended to track the success of the Plan.

Witness Direct Testimony Summary
<3
yt

Edward H. Baine

Senior Vice President - Distribution

Finally, Mr. Baine testifies as to why now is the optimal time for a grid transformation plan.
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DIRECT TESTIMONY 

OF

EDWARD H. BAINE 

ON BEHALF OF

VIRGINIA ELECTRIC AND POWER COMPANY 

BEFORE THE
STATE CORPORATION COMMISSION OF VIRGINIA 

CASE NO. PUR-2019-00154

1 Q. Please state your name, business address and position of employment.

2 A. My name is Edward H. Baine and my business address is 600 East Canal Street,

3 Richmond, Virginia 23219. I am Senior Vice President - Distribution for the Power

4 Delivery Group of Dominion Energy, Inc. (“Dominion Energy”). A statement of my

5 background and qualifications is attached as Appendix A.

6 Q. What are your management responsibilities with respect to Virginia Electric and

7 Power Company (“Dominion Energy Virginia” or the “Company”)?

8 A. lam responsible for all facets of Dominion Energy Virginia’s regulated electric

9 distribution business that provides electricity to over 2.5 million customer accounts in

10 Virginia, powering the business economy and serving over 5 million residents.

11 Q. What is the purpose of your testimony in this proceeding?

12 A. The purpose of my testimony is to provide background and an overview of the

13 Company’s proposed plan to transform its electric distribution grid (the “Grid

14 Transformation Plan,” the “GT Plan,” or the “Plan”), including the needs driving the Plan

15 and the Company’s engagement with customers and stakeholders to refine the Plan. I

16 will also address the Final Order dated January 17, 2019, issued by the State Corporation

17 Commission of Virginia (the “Commission”) in Case No. PUR-2018-00100 on the

18 Company’s initial filing related to the GT Plan (the “2018 Final Order”), and will explain
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3 Q.

4 A.

5
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9
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10

11
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13 Q.

14 A.

15

16

17

18

19

20

how the Company has addressed the issues raised by the Commission in that order. 

Finally, I will introduce the Company’s other witnesses in this proceeding.

During the course of your testimony, will you introduce an exhibit?

Yes. Company Exhibit No., EHB, consisting of Schedules 1 and 2, was prepared 

under my supervision and direction and is accurate and complete to the best of my 

knowledge and belief. Schedule 1 provides an overview of the costs of the GT Plan, and 

Schedule 2 provides the metrics the Company proposes to track the success of the Plan, 

along with the Company witnesses who support each metric. The table below provides a 

description of these schedules:

ScheduleDescription

1 _______Overview of GT Plan Costs

2 Proposed Metrics and Witness Support

1 also sponsor certain sections of the Grid Transformation Plan, the executive summary of 

Dominion Energy Virginia’s plans for grid transformation (the “Plan Document”), as 

indicated in Appendix A to the Plan Document.

You mentioned the Plan Document, can you explain the purpose of this document?

The Company prepared the Plan Document as an executive summary of the Grid 

Transformation Plan. The Plan Document guides the reader through the need for grid 

modernization, the state of the existing distribution system, the development of the GT 

Plan, an overview of the Plan itself, and the associated customer benefits. The Plan 

Document also provides an acronym list and glossary that can serve as a quick reference 

guide for the words and concepts discussed in testimony. It is intended to be a reference 

document that provides the drivers and solutions that make up the Grid Transformation

2
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3 Q.

4 A.

5

6

7

8

9

10 Q.

11 A.

12

13

14

15 Q.

16 A.

17

18

19

20 

21 

22

1 Plan, along with the future technologies, plans and programs the Company commits to 

pursue upon Commission approval of the Plan.

Mr. Baine, how is your testimony organized?

My testimony is organized into the following sections:

I. Need for the Grid Transformation Plan

’ II. Background and Overview of the Grid Transformation Plan

III. The Grid Transformation Plan

IV. Conclusion

I. NEED FOR THE GRID TRANSFORMATION PLAN 

Why is the Company proposing the Grid Transformation Plan?

The Company is proposing the Grid Transformation Plan to address the current and 

future needs of the Company’s distribution grid in a systematic manner. There is a 

paradigm shift driven by the needs of our customers, technology, and security that are 

creating significant changes in our industry.

Please elaborate on the significant changes in the energy industry.

Modem society increasingly relies on electronic and connected devices for nearly all 

functions of daily life, making the electric power grid the critical foundation for 

practically every aspect of functioning in today’s world. Customers are more reliant on 

electricity than ever before in many ways from education, commerce and health care 

systems to the banking, communications, and transportation industries. As society has 

grown more dependent on electricity, so too have the threats to this critical infrastructure, 

necessitating investments in physical and cyber security that can meet the evolving nature
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19

20 

21

of the threat landscape. In addition, outages caused by severe weather and other events 

only become more disruptive. While service interruptions have always been an 

inconvenience, the safe, reliable, and consistent delivery of power has never been more 

important than it is today and customer expectations for a high level of reliability has 

intensified.
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The demand for electricity generated from renewable energy resources has also 

increased. In contrast to conventional power sources, renewable energy sources can 

connect directly to the distribution grid. The distribution grid was originally designed for 

the one-way flow of electricity—not for the direct connection of generation sources that 

cause two-way power flow. In the meantime, technology has developed that can provide 

electric utilities with increased visibility on the current state of their systems, which helps 

utilities manage two-way power flow and maximize the benefit of distributed energy 

resources. For example, intelligent grid devices can transmit information to the utility 

that will allow for visibility and analysis of the real-time status at substations and circuits 

that support directly connected generation and customer load.

Another significant change is the increased customer demand for information. Many 

customers want their detailed energy usage information so that they can make informed 

decisions about their consumption, and they want the flexibility to access that 

information over different channels of communications. Customers also want more 

options, such as different rates and choices on when and how to pay their bills. When 

outages do occur, customers want frequent, up to date information on restoration.

4



1 Q. What are the structural limitations of the existing distribution system in light of

2 these significant changes?

3 A. As noted above, the Company’s existing distribution grid was originally designed for

4 one-way delivery of electricity to meet customers’ demand—from the substation through

5 the distribution grid to the end-use customer. The existing grid was not designed to

6 effectively integrate the ever-increasing amount of distributed energy resources

7 (“DERs”), such as solar and wind generation, which feed directly into the distribution

8 system. Consequently, the existing grid is fundamentally challenged in adapting to the

9 two-way power flow created by DER. The Company has limited visibility into the

10 distribution grid, and cannot monitor in real-time, or remotely respond to, the effects of

11 these two-way power flows or other voltage stability issues. The existing infrastructure

12 will not support the Company’s use of DERs during an outage event.

13 With Commission approval of Phase IB, the Company will know where the outage

14 occurs, can isolate the outage, and can bring the DERs back online more quickly. With

15 the introduction of DERs on the distribution grid, we cannot think about the grid’s

16 performance only in terms of reliability, but must also now take into consideration the

17 impact of the grid’s availability (or unavailability) with as much focus as we do with the

18 transmission grid today. Indeed, while the GT Plan is needed to help support the

19 proliferation of DERs on the grid and address any related issues, it also maximizes the

20 benefits for DERs, through reliability, startup power, voltage quality, efficiency and

21 energy transaction. In addition, because DERs rely on the distribution system to deliver

22 the electricity they produce, a resilient distribution system is vital to maximizing the

23 value of DERs.
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1 The majority of the Company’s customers are served with automated meter reading

2 (“AMR”) meters, which provide after-the-fact total usage once per month. As such,

3 AMR meters do not provide dynamic interval energy usage information to assist

4 customers in making informed and immediate decisions on consumption that can affect

5 the result on their next bill, and that can allow the utility to provide more advanced

6 customer rates. Nor are AMR meters capable of providing the Company with basic

7 information such as outage notifications, leaving the reporting obligation on the

8 customer. Further, the over 20 year-old customer information system on which the

9 Company relies for managing customer accounts is built on antiquated technology that

10 cannot accommodate the incremental volume and complexity of customer interactions,

11 such as billing more complex rate structures, providing rate comparisons, leveraging

12 graphics in bill presentment, or registering multiple contacts with the account for

13 notifications (e.g., business owner, facility manager, and billing administrator).

14 Q. The Grid Transformation and Security Act of 2018 (the “GTSA”) requires that the

15 Company evaluate “[l]ong-term electric distribution grid planning and proposed

16 electric distribution grid transformation projects” as part of its integrated resource

17 planning process. Do you have any comments?

18 A. The Company has continuously engaged in long-term distribution grid planning since its

19 inception, as any prudent utihty must. Company Witness Robert S. Wright, Jr., details

20 the comprehensive analysis that led to the proposed grid improvement solutions proposed

21 herein.

22 That said, the Company recognizes that its distribution planning must evolve to adapt to

23 the fundamental changes in the energy industry discussed above. To that end, the
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Company has attached a white paper as Appendix B to the Plan Document that provides a Ui 

detailed overview of the Company’s current distribution planning process and limitations, ^ 

the investments needed to evolve the process, and how the Company’s integrated 

distribution planning (“IDP”) process will transform over time.

5

6

7

8 

9

10

11

12

13

14

15

16

17

18

19

20 

21 

22

H. BACKGROUND AND OVERVIEW OF THE GRID TRANSFORMATION PLAN

Q. Please provide background related to the Company’s Grid Transformation Plan.

A. In 2018, Dominion Energy Virginia developed a 10-year plan to transform its electric

distribution grid into a smarter, stronger, and greener grid. The Company developed this 

plan consistent with the need for such transformation on its grid and the support for 

transformation efforts by the General Assembly and other stakeholders.

In July 2018, in Case No. PUR-2018-00100, the Company petitioned for approval of the 

first three years of the Grid Transformation Plan, which was referred to in that filing as 

“Phase I.” Phase I focused on seven components of the overall Grid Transformation 

Plan: (i) advanced metering infrastructure (“AMI”); (ii) customer information platform 

(“CEP”); (iii) reliability and resilience; (iv) telecommunications infrastructure; (v) cyber 

and physical security; (vi) predictive analytics; and (vii) emerging technology.

In January 2019, the Commission issued the 2018 Final Order approving proposed 

Phase I investments related to cyber and physical security, including supporting 

telecommunications infrastructure, as reasonable and prudent. The Company will refer to 

these portions of the GT Plan approved in the 2018 Final Order as “Phase IA” of the GT 

Plan. Company Witnesses Jonathan S. Bransky and Bradley R. Carroll, Sr., will discuss 

the approved Phase LA security and telecommunications investments, respectively,

7
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1 including how the Company has differentiated approved and unapproved portions of such 

investments. The Commission denied the remaining portions of the proposed Phase I, 

without prejudice to the Company seeking approval of the GT Plan in future petitions and 

provided additional requirements to incorporate in the next filing through the 2018 Final 

Order.
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6 Q.

7 A.

8 

9

10

11

12

13

14

15

16

17

18 Q.

19 A.

20 

21 

22 

23

Please summarize the findings contained in the 2018 Final Order.

The Commission acknowledged on page 15 of the 2018 Final Order that “smart meters 

and other grid enhancements hold the promise for a true transformation of the grid and 

for the more efficient consumption of electricity.” While the Commission denied the 

majority of the proposed Phase I investments, it recognized that such expenditures would 

be reasonable and prudent if “accompanied by a sound and well-crafted plan to fulfill the 

promise that smart meter technology and grid enhancements offer.” The 2018 Final 

Order provided details on what a sound and well-crafted plan should contain, including 

“detailed, accurate, and reasonable cost information” (page 9) and “a level of benefits 

commensurate with the projected costs” (page 14). The 2018 Final Order also indicated 

that a well-crafted plan should demonstrate the need for the proposed investments, 

specifically as it relates to reliability and resiliency investments.

What steps did the Company take after it received the 2018 Final Order?

Since its issuance, the Company has been working diligently to address the concerns 

raised by the Commission, its Staff, and other parties to last year’s GT Plan proceeding. 

Among other action items, the Company continued to focus on ensuring that its proposed 

investments maintained alignment with the statutory objectives of grid transformation— 

to facilitate integration of distributed energy resources and to enhance physical electric

8
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1 distribution grid reliability and security—as well as the Company’s objective to also m
m

2 enhance the customer experience. The Company issued multiple requests for proposals ®

p
3 (“RFPs”) across programs to strengthen the accuracy and reasonableness of the cost

4 estimates for proposed investments. To refine its cost estimates, the Company also began

5 to prepare the project scopes and designs for the targeted mainfeeder segments on which

6 it proposes grid improvement investments. The Company retained an independent,

7 experienced, third-party partner, West Monroe Partners, to generate a cost-benefit

8 analysis for the GT Plan based on its industry expertise. In addition, the Company

9 solicited customer feedback and convened a series of stakeholder meetings to receive

10 input and feedback on next steps for our Grid Transformation Plan. As a result, the

11 Company has responded to concerns raised on its GT Plan to date from the Commission,

12 its Staff, and stakeholders in a meaningful manner, and has incorporated those results into

13 this filing to the best of its ability.

14 Q. You mentioned that the Company solicited customer feedback and convened a

15 series of stakeholder meetings. Please elaborate.

16 A. Dominion Energy Virginia strives to meet its customers’ energy needs while providing a

17 seamless customer experience. To that end, the Company frequently seeks feedback

18 from its customers in various forms and forums. The Company has also sought specific

19 feedback to assist in the development of the Grid Transformation Plan. Section V.B of

20 the Plan Document describes this customer engagement.

21 The Company also convened a series of stakeholder meetings in mid-2019, facilitated by

22 an industry expert, Navigant Consulting, Inc. (“Navigant”) that guided the conversation

23 on the stakeholders’ vision and objectives for grid transformation. Through collaborative

9
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conversations with stakeholders, four common goals for grid transformation emerged:

(i) enable all customers with accessible, affordable electric service and engage customers 

with programs, education, and data access (“Optionality”); (ii) evolve to a clean and 

decentralized grid that integrates distributed energy resources, such as solar and wind, 

and electric vehicles (“Sustainability”); (iii) build a more resilient energy grid that will 

reduce the effects of outages with automation and advanced asset management 

(“Resiliency”); and (iv) deliver value for customers by optimizing demand and seeking to 

reduce system and customer costs (“Affordability”). Section V.C of the Plan Document 

describes how the components of the GT Plan align with these goals.

What is the Company requesting in this proceeding?

The Company is requesting approval of the next phase of the Grid Transformation Plan, 

which the Company will refer to as “Phase IB.” Phase IB covers the same period as 

Phase I in the previous filing—the years 2019, 2020, and 2021. The 2019 costs include 

activities needed to develop a filing that is consistent with the guidance received from the 

2018 Final Order, as well as activities related to the limited installation of smart meters in 

2019. The Company then seeks approval of two years of GT Plan investments, those for 

2020 and 2021.

What are the components of Phase IB of the GT Plan?

Phase IB focuses on six components of the Grid Transformation Plan, many of which are 

foundational to a transformed grid: (i) AMI; (ii) CEP; (iii) grid improvements;

(iv) telecommunications infrastructure; (v) cyber security; and (vi) the Smart Charging 

Infrastructure Pilot Program. The Company also proposes a customer education plan that 

touches upon each of these components. Building on the foundational components of the

10
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1 previous filing, the Company developed detailed cost estimates for the investments based 

on responses to RFPs and renegotiating existing contracts; incorporated feedback from 

stakeholders and customers; completed project designs and scopes in order to provide 

more detail regarding the solutions proposed for grid improvements; and completed a 

cost-benefit analysis that included future programs that will leverage the proposed GT 

Plan components. The comprehensive GT Plan proposed herein is the result of th is work 

and represents the Company’s commitment to execute the proposed components and 

future programs with Commission approval.

ffl. THE GRID TRANSFORMATION PLAN 

What are the statutory objectives for grid transformation?

I am not a lawyer, however, my understanding of the statutory objectives for grid 

transformation, as provided in the policy direction given by the General Assembly, are to 

facilitate integration of distributed energy resources and to enhance physical electric 

distribution grid reliability and security.

How does the proposed Grid Transformation Plan meet these objectives?

The Grid Transformation Plan will facilitate integration of DER and will enhance 

physical electric distribution grid reliability and security by enabling connectivity 

between intelligent grid devices, control centers, automated control systems, distributed 

energy resources, electric vehicle (“EV”) infrastructure, and supporting technologies.

The Plan also includes activities to harden the grid. Together, these improvements will 

result in a modernized and interconnected distribution grid that is available and allows for 

proactive management of assets, prevents certain outages on hardened feeders, and 

enables speedier recovery times when outage events and storms do occur. These
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improvements will make the grid more reliable and resilient while also meeting the 

increased need for visibility on the grid, which will allow the Company to effectively 

monitor and operate the evolving and increasingly complex grid infrastructure while 

incorporating DER, battery storage, EVs, microgrids, and the Smart Charging 

Infrastructure Pilot Program.

This increased visibility provided by AMI, intelligent grid devices, and automated 

systems, when paired with a more resilient grid, in turn will enable the Company to 

effectively interconnect and operate the grid with DER, ensuring that the intermittent 

output from these resources does not pose threats to voltage stability and system 

operations and reliability, while also optimizing the output from these resources with the 

grid being more available. The investments proposed in the GT Plan will also provide 

the Company with more options to integrate a wide range of emerging technologies. For 

example, electric vehicles continue to gain popularity. A transformed grid will allow the 

Company to intelligently manage the increased demand for electricity needed to charge 

electric vehicles and incorporate batteries and microgrids in a manner that benefits all 

customers.

Beyond the statutory objectives for grid transformation, does the GT Plan meet the 

goals for grid transformation identified through the stakeholder process?

Yes, it does. For similar reasons as just described, and as further discussed in Section 

VI.C of the Plan Document, the proposed Grid Transformation Plan investments meet the 

goals of Optionality, Sustainability, Resiliency, and Affordability.



1 Q. Please provide an overview of the proposed Phase IB of the GT Plan.

[3»S
ce

<©

3

4

5

6

7

8 

9

10

11

12

13

14

15

16

17

18

19

20 

21 

22

Phase IB of the Plan will focus on installing the foundational infrastructure that is 

required to create a transformed grid. Vitally, the Company plans to fully deploy AMI 

across its service territory. At the same time, the Company proposes to begin the 

transition to a new CIP. Together, AMI and the CIP will unlock a host of benefits to the 

Company and its customers, from operational efficiency to time-varying rates to energy 

efficiency and targeted demand-side management programs.

<85

a
p

In conjunction with AMI and CIP, the Company also has plans to invest in grid 

improvements, focusing on both grid technologies and grid hardening. For example, the 

Company proposes to install a self-healing grid, which includes technologies and systems 

that automate power restoration, reducing both the impact and length of power 

interruptions. During this process, the Company will also focus on grid resiliency by, for 

example, hardening mainfeeders and proactively upgrading equipment.

All of these investments require robust telecommunications and security infrastructure, 

and such accompanying investments are included in Phase IB.

Finally, the Company proposes specific investments related to EVs. Specifically, the 

Company proposes investments in EV infrastructure targeting different customer 

segments, including transit bus charging, direct current (“DC”) fast charging, workplace 

charging, multi-family residential charging, and rideshare charging.

Throughout the Grid Transformation Plan, educating customers is of primary importance, 

including education about the grid transformation process and its benefits, about the 

associated projects and investments, and about when and how they can fully utilize the

13
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new capabilities and benefits of the transformed distribution grid. Section VI. A.7 of the 

Plan Document describes the Company’s plans for customer education across all the Plan 

components.

What are the costs proposed for Phase IB of the GT Plan?

The forecasted total proposed investment estimate associated with Phase IB of the Grid 

Transformation Plan is shown in Table 1 below in capital investment and operations and 

maintenance (“O&M”) investment.

Table I. Phase IB Capital & O&M Investments

Nominal $, in Millions 2019
Year 1

2020
Year 2

2021

Year 3 3-year Total

Phase IA $8.5 $17.9 $37.0 $63.3

Capital $7.3 $17.7 $36.5 $61.4

O&M $1.2 $0.2 $0.5 $1.9

Phase IB $39.4 $246.8 $307.3 $593.4

Capital $26.8 $218.4 $265.4 $510.5

O&M $12.6 $28.4 $41.9 $83.0

Additional details are provided in my Schedule 1. The Company’s other witnesses will 

support and provide further detail on these costs, and will describe the robust process for 

how the cost estimates were created.

What are the benefits of the Grid Transformation Plan?

The quantitative benefits of the GT Plan can be grouped into two general categories: 

customer benefits and additional benefits. Quantitative customer benefits include 

reliability improvements, energy and demand savings, avoided capital, avoided O&M, 

and reduction of bad debt and energy diversion. The cost-benefit analysis (“CBA”)
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1 shows the proposed investments are beneficial to customers and represent a positive

2 business case from a financial perspective providing over $3 billion of customer benefits,

3 which represents net benefit to customers of approximately $322.5 million all on a net

4 present value basis. Additional quantitative benefits include reduced greenhouse gas

5 (“GHG”) emissions, increased EV ownership savings, and positive economic

6 development impacts. Some of the benefits derive from programs and offerings that the

7 Company intends to implement, including a time-varying rate, a peak time rebate

8 program, a prepay program, and a program related to residential EV use. Including these

9 in the cost-benefit analysis reflects the Company’s commitment to these programs and

10 offerings.

11 Beyond these quantifiable benefits, the GT Plan will provide many qualitative benefits,

12 like avoiding a cyberattack; providing resilient service to critical services and

13 infrastructure like homeland security, large medical facilities, public safety agencies,

14 state and local governments, telecommunications, transportation, and water treatment and

15 pump facilities; and providing customers with accurate and timely information that can

16 impact their choices to use energy.

17 Q. Based on the costs and benefits of the GT Plan, do you believe that the projects

18 associated with Phase IB, including the estimated costs, should be found reasonable

19 and prudent by the Commission?

20 A. Yes, I do. As I mentioned earlier, the Company retained West Monroe Partners (“West

21 Monroe”) to complete a CBA for the GT Plan. Company Witness Thomas Hulsebosch

22 presents testimony explaining that analysis and presenting the results. As sponsored by

23 Mr. Hulsebosch, the proposed investments are beneficial to customers and represent a

15
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positive business case from a financial perspective, even considering only benefits to 

customers. Indeed, as further described by Mr. Hulseboscb, this benefit estimate may be 

conservative. Mr. Hulseboscb also shows additional benefits like reduced GHG 

emissions, savings to EV owners and economic benefits.

Does the Company intend to establish performance metrics to track the success of 

the GT Plan?

Yes. A list of proposed metrics is attached as my Schedule 2. As reflected therein, the 

specific metrics are sponsored by other Company witnesses by component. The 

Company will continue to work with Staff to refine the list to determine the ultimate 

performance metrics to be approved by the Commission that the Company will use to 

track the GT Plan’s success.

How does the Company intend to report on these metrics?

The Company proposes to submit an annual report on the progress of the Grid 

Transformation Plan by April 30 of each year for the prior calendar year, starting i n 2021. 

The Company also plans to continue stakeholder engagement on the GT Plan in the 

future. The Company intends to work with stakeholders to determine the best structure, 

process, and cadence of stakeholder meetings going forward.

IV. CONCLUSION

Why is now an optimal time for a grid transformation plan?

The time is right for numerous reasons. Our customers are expecting different 

interactions, services, and offerings from our Company. We need to deliver for our 

customers. In addition, costs for the relevant technologies have decreased as peer utilities

16
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5 be reasonable and prudent for our customers.

6 Further, the General Assembly has recognized the importance of investments to

7 transform the electric distribution grid in the Commonwealth with the passage of the

8 GTS A, identifying such qualifying investments as being in the public interest. These

9 investments will be critical to prepare for the significant growth in intermittent renewable

10 generation resources, also signaled by the GTSA, with up to 5,500 MW of new

11 renewable generation in the public interest, 500 MW of which is specifically focused on

12 small-scale DER development. Recent policy direction will continue to fuel the

13 exponential growth the Company has experienced in new DER interconnection, even

14 since the 2018 GT Plan filing. In 2019 alone, the Company has already interconnected

15 more than 1,700 new Net Energy Metering (“NEM”) customers, representing over 16

16 MW of new NEM capacity, nearly a 100% increase over the same period last year. As

17 the proliferation of DERs and two-way power flows continues in the Commonwealth, we

18 must plan accordingly.

19 Indeed, the Governor’s recent issuance of Executive Order 43 (“EO 43”)1 recognizes the

20 beginning of grid transformation and through executive action provides guidelines for

21 expanding access to clean energy that are dependent upon a modern, transformed grid.

1 across the country have worked to transform their distribution grids. The Company has

2 talked to our peer utilities and has learned from their experiences. Additionally, the

3 Company has tested certain components of the GT Plan on a smaller scale. The

4 Company used this knowledge to develop the GT Plan, ensuring that its investments will

1 Commonwealth of Virginia, Executive Order Number Forty-Three (2019): Expanding Access to Clean Energy 

and Growing the Clean Energy Jobs of the Future, September 16, 2019.

17



1 Specifically, EO 43 requires the Commonwealth to develop a plan to produce thirty

2 percent of Virginia’s electricity from renewable energy sources by 2030 and by 2050 to

3 obtain one hundred percent of the Commonwealth’s electricity needs from carbon-free

4 sources. The Company has declared its support for the bold targets established by EO 43

5 and recognizes that the GTSA paves the way for achieving them. The Phase IB

6 investments proposed in today’s filing are necessary to lay the foundation essential to

7 reaching objectives and timeline established by EO 43.

8 Additionally, the General Assembly has continued to recognize the need for grid

9 transformation, passing additional legislation through Senate Bill 1769 in the 2019

10 Session concerning dynamic rate structures that assumed foundational investments in

11 AMI and the CIP. In the end, we believe that the public policy underlying the GTSA is

12 of critical importance to our customers and the Commonwealth overall. The Company’s

13 GT Plan will take a strategic approach to deploy these interdependent and coordinated

14 offerings that will result in a smarter, stronger, and greener electric distribution grid. The

15 Plan will benefit our customers, and will address the current and future needs driven from

16 this paradigm shift.

17 Q. Please introduce the other Company witnesses in this proceeding.

18 A. The Company is presenting the following additional witnesses:

19 • Thomas G. Hulsebosch, Senior Managing Director for Energy and Utilities with

20 West Monroe Partners, presents the cost-benefit analysis for the Grid

21 Transformation Plan.

22 • Nathan I. Frost, Director of New Technology and Energy Conservation, provides
23 details on'the Company’s plan to deploy AMI across its service territory, the

24 proposed opt-out policy, and the Company’s plan for customer education

25 consistent with the 2018 Final Order. Company Witness Frost will also discuss

26 the Smart Charging Infrastructure Pilot Program.

18
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• Thomas J. Arruda, Director of Customer Information Platform, describes the CIP 

that the Company plans to deploy to transform the customer experience.

• Robert S. Wright, Jr., Director of Distribution Grid Planning and Asset 

Management, explains the grid improvement investments that the Company 

proposes for Phase IB of the GT Plan. Company Witness Wright also supports 

the Company’s plans to evolve toward an integrated distribution planning process.

• Bradley R. Carroll, Sr., Director of IT Infrastructure, describes the development 

and proposed execution of new telecommunications infrastructure enabling the 

functionality of the other components of the GT Plan for Phase IB. Company 

Witness Carroll will also differentiate between approved Phase IA and proposed 

Phase IB telecommunications investments.

• Jonathan S. Bransky, Director of Threat Intelligence, describes the cyber controls 

that the Company plans to deploy as part of the GT Plan for Phase IB. Company 

Witness Bransky will also differentiate between approved Phase IA and proposed 

Phase EB security investments.

• Gregory J. Morgan, General Manager of Regulatory Affairs, addresses the 

proposed rate treatment of certain GT Plan components and provides a Phase I 

revenue requirement and estimated rate impact. He also discusses the Company’s 

plan to propose time-varying rates consistent with the process envisioned by 

recent legislation. Finally, Company Witness Morgan supports the requested 

tariff approval related to smart meter opt out.

Does this conclude your pre-filed direct testimony?

Yes, it does.
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Appendix A

BACKGROUND AND QUALIFICATIONS 

OF

EDWARD H. BAINE

Edward H. Baine is Senior Vice President - Distribution for the Power Delivery Group of 

Dominion Energy, Inc. (“Dominion Energy”)- He is responsible for all facets of Dominion 

Energy’s regulated electric distribution business that provides electricity to about 2.6 million 

customer accounts in Virginia and northeastern North Carolina.

Mr. Baine joined Dominion Energy in 1995 as an associate engineer and has held 

numerous engineering, operational, and management positions within the Company. In 2006, he 

was named Director - Electric Distribution Operations Centers. He was promoted to Vice 

President - Shared Services, effective July 1, 2009, and was named Vice President - Fossil & 

Hydro Merchant Operations in January 2012. He was named Vice President - Power Generation 

System Operations in July 2013 and Senior Vice President - Transmission & Customer Service 

in June 2015. He assumed his current post in February 2016.

Mr. Baine is a member of the boards of directors of the Dominion Energy Credit Union, 

Chamber RVA, Venture Richmond, and the Capital Region Collaborative. He is also a member 

of the Board of Visitors of Virginia Tech. Mr. Baine also serves on the board of the Chesterfield 

Public Education Foundation. In addition, Mr. Baine serves on the boards of directors of SEE, 

the Virginia Tech Athletic Fund, MEGA Mentors, and the Valentine Museum, as well as the EEI 

National Response and AEIC Power Delivery executive committees.

Mr. Baine earned his bachelor’s degree in electrical engineering from Virginia Tech and 

completed the advanced management program at Duke University’s Fuqua School of Business. 

He is a registered professional engineer in Virginia.
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Proposed Metrics and Witness Support

Company Exhibit No.__(§
Witness: EHBq 

Schedule 2 rf 

Page 1 of 1

Benefit Category Company Identified Benefit

Reduce outage events, including 

__________ self-healing__________

Improved

Customer

Experience

Reduce number of customers 

affected by outages

Faster restoration time (shorter 

outage durations)

Improved support for Distributed 

Energy Resource (DER) Integration

Reduced likelihood of successful 

cyber & physical attacks

Modernized customer relationship 

by delivering better Information 

and value to each customer

Reduced service order completion 

times

New rate structures

Expanded set of self-service 

options and digital communication 

channels

Smart Charging Infrastructure Pilot 

____________ Program____________

Customer Education

..,Sftl,Dl./.SAIEL
II of outages and minutes avoided

It of equipment health issues proactively detected by AMI & automated control 

_________________________________ systems_________________________________

§ and % of outages detected remotely by AMI and automated control systems

Customer minutes of Interruption

Restoration time for major events

H of events where Company DERMS adjusted/changed DER operational modes to 

_____________________ maintain distribution grid reliability__________________

# of DER Interconnection requests received, Small Generator Interconnection 

Agreements (SGIA) completed, and average time to complete SGIA from receipt 

____________________________of electric Inspection____________________________

Total number of DER customers and interconnected MW capacity

» of cyber or physical security events associated with GT Plan that require further 

__________________________ Investigation or analysis._______________________

# of mandatory cyber and physical security Incident reports sent to federal 

________________________________agencies________________________________

Outage Center app

What-lf Analysis / Rate Comparison by 2023

e-BIII upgrade to include graphical usage Information by 2023

Notification & Alert Options through preferred channel by 2023

Account specific details on charges available to customers within online portal by

2023

Bill re-design by 2024

Average monthly number of bills requiring manual Intervention

# of transactions for new capabilities delivered

U of remote service orders executed (turn ON/OFF)

% of total service orders executed remotely (turn ON/OFF)

H of same-day service orders completed

U of customers enrolled In opt-ln time-varying rate programs

List of digital communication channels Introduced

# of rebates by customer type and $ deployed

U of direct communications

d of digital Impressions

U of public meetings and events

Witnoss(os)

Wright

Wright

Frost / Wright

Frost / Wright

Wright

Wright

Wright

Wright

Wright

Bransky

Bransky

Arruda

Frost

Frost

Frost

Morgan

Arruda

Frost

Frost

Frost

Frost

#Ton/Toffs/CNPs Frost

Field labor savings (Ind. reduced 

truck rolls, ft of personnel)
# reduced Found Ons Wright

Restoration OT Hrs Wright

Reduced 

Components of 

Cost of Service

Reduced storm damage restoration 

costs

Storm related tree trimming expenses

dof truck rolls

Wright

Better management of energy 

diversion

Annual energy diversion recovery ($)

Wright

Frost

Annual energy diversion expenses ($) Frost

d of identified energy diversion customers / incidents Frost

Improved billing & meter read rate 

____________ accuracy

d of escalated bill-related customer complaints Arruda

d of monthly bills estimated Frost

m

Metrics will be reported once available, to the extent enabling Infrastructure / technology Is deployed and twelve months of data Is obtained
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Witness Direct Testimony Summary

Witness: Thomas G. Hulsebosch

Title: Senior Managing Director with West Monroe Partners, LLC

Summary:

Thomas G. Hulsebosch with West Monroe Partners, LLC (“West Monroe”) testifies on behalf of 

the Company regarding the cost-benefits analysis (“CBA”) for the Grid Transformation Plan.

Mr. Hulsebosch first describes the general process and structure of the CBA and summarizes the 

results of the CBA. He testifies that the benefits of the GT Plan exceed the costs and 

demonstrate a positive benefit/cost ratio. The CBA thus represents a positive business case from 

a financial perspective, providing over $3 billion of customer benefits, which represents net 

benefit to customers of approximately $322.5 million all on a net present value basis.

Next, he outlines the methodology used by West Monroe for valuation of the projected costs and 

benefits for GT Plan. For costs, West Monroe coordinated with the Company to capture and 

input capital and O&M costs associated with delivering the GT Plan, including internal and 

external labor, equipment, software, hardware, and services. West Monroe benchmarked the 

cost inputs based on industry experience and perspective from similar efforts. For benefits, the 

nature and value of the customer benefits from the GT Plan have been provided by the Company 

witnesses who support the individual GT Plan components. Customer benefits are categorized as 

(1) Total Avoided / Deferred Capital, (2) Total O&M Savings, (3) Total Energy / Demand 

Benefit, (4) Total Improved Reliability Benefit, and (5) Total Reduction of Bad Debt and Energy 

Diversion. Additional benefits for GHG reduction, EV ownership savings, and economic impact 

are separately included in the CBA as “additional benefits.”

Finally, Mr. Hulsebosch provides relevant industry perspective and context regarding the GT 

Plan. He addresses obsolescence concerns of Grid Transformation-related technologies and 

investments generally, and specifically regarding AMI technology. He notes that the status of 

AMI Deployment across the United States and the Company’s past experience with solid-state 

meters that have communications devices also provides evidence and support that this' 

technology is not at risk of near-term obsolescence. He provides a white paper with additional 

details in this area.



DIRECT TESTIMONY 

OF

THOMAS G. HULSEBOSCH 

ON BEHALF OF

VIRGINIA ELECTRIC AND POWER COMPANY 

BEFORE THE

STATE CORPORATION COMMISSION OF VIRGINIA 

CASE NO. PUR-2019-00154

Please state your name, position of employment and business address

My name is Tom Hulsebosch, and I am employed by West Monroe Partners, LLC (“West 

Monroe”) as a Senior Managing Director for the Energy and Utilities practice. My 

business address is 5910 North Central Expressway, Suite 950, Dallas, Texas 95206.

On whose behalf are you testifying in this proceeding?

1 am testifying on behalf of Virginia Electric and Power Company (“Dominion Energy 

Virginia” or the “Company”) with respect to its plan to transform its electric distribution 

grid (the “Grid Transformation Plan,” the “GT Plan,” or the “Plan”).

Please describe your area of responsibility as it relates to this proceeding.

I am a member of the West Monroe Executive team and a member of the board of 

directors. I help utilities to develop their strategies and projects for grid modernization to 

optimize costs and benefits based on their unique operating conditions. My team and I 

work with utilities across the United States and Europe on grid modernization cost 

benefit analyses, and I have personally worked on more than 20 utility modernization 

analyses over the past ten years. These efforts have resulted in the refined approach used 

to quantify the benefits to society, customers, and operations for the Company’s Grid 

Transformation Plan. Additionally, my team and I have supported the implementation 

and execution of grid modernization programs similar to the GT Plan, to realize the
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anticipated benefits. This end-to-end experience has informed our approach to cost- 

benefit analysis and enabled our team to continuously improve accuracy. A statement of 

my background and qualifications is attached in Appendix A.

What is the purpose of your testimony in this proceeding?

West Monroe has worked with the Company to complete a comprehensive cost-benefits 

analysis (“CBA”) for the Grid Transformation Plan. The purpose of my testimony is to 

describe the general process and structure of the CBA, as well as the cost and benefit 

inputs and other information provide to West Monroe by the Company, and to support 

and explain certain customer and societal benefits that I calculated that are associated 

with the GT Plan. I will also summarize the results of the CBA and provide relevant 

industry perspective and context regarding the GT Plan.

During the course of your testimony, will you introduce an exhibit?

Yes. Company Exhibit No.__ , TGH, consisting of Schedules 1 through 5, was prepared

under my supervision and direction and is accurate and complete to the best of my 

knowledge and belief. The table below provides a description of these schedules:

Schedule Description

1 GT Plan Costs

Quantitative Customer Benefits of the Grid Transformation Plan

Additional Benefits of the Grid Transformation Plan

GT Plan Deployment Timeline Summary

AMI Obsolescence White Paper

I also sponsor certain sections of Grid Transformation Plan, the executive summary of 

Dominion Energy Virginia’s plans for grid transformation (the “Plan Document”), as 

indicated in Appendix A to the Plan Document.
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I. CBA RESULTS AND PROCESS SUMMARY

Before you discuss the process for developing the CBA, what are the results of the

CBA for the planned GT Plan investments?

Figure 1 below illustrates the projected benefits, costs, net present value (“NPV”), and

benefit/cost ratio of the GT Plan. Additional benefits related to greenhouse gas (“GHG”)

emission reductions, electric vehicle (“EV”) ownership savings, and overall economic

investment impacts are also displayed in this figure as “Additional.”

How is your testimony organized?

My testimony is organized as follows:

I. CBA Results and Process Summary

II. Quantified Customer Benefits

III. Additional GT Plan Benefits

IV. Obsolescence Considerations

3



1 Figure 1

Cost/Benefit Summary (Revenue Requirement Basis)

(in Millions)____________________________

BENEFITS & COSTS PV1

BENEFITS (Asset Ufe):

Customer

Avoided/Deferred Capital 

O&M Savings 

Energy & Demand Savings 

Improved Reliability

Reduction of Bad Debt & Energy Diversion 

COSTS (Revenue Requirement) :

$3,026.1

$3.75.6

$265.9

$237.5

$2,028.1

$118.9

$2,703.6

Total Net Benefit (Cost): 

Total Benefit/Cost Ratio:

$322.5

1.1

m
m
m

©
©

'Present Value (NPV) calculated using Weighted Average Cost of Capital (WACO) of 7.62%

PV1

Additional Benefits 

Reduced GHG 

EV Ownership Savings2 

Economic Impact3

$853

$4.1

$81.2

$2,829.0

Total + Additional Net Benefit (Cost): 

Total + Additional Benefit/Cost Ratio:

$4073

1.2

Adjusted to apply 7.2% benefits correlation factor to reduction 

* Economic Benefits are neither included in the Total + Additional 

Net Benefit nor in the Total + Additional Benefit/Cost Ratio

2

3

lobs Creation

Indirect Jobs 

Direct Jobs

17,228

4,540

‘Jobs creation is calculated using a multiplier applied to Millions of $ in Capital Spend (PV)

As can be seen in Figure 1, the benefits of the GT Plan exceed the costs and demonstrate

4 a positive benefit/cost ratio. The CBA thus represents a positive business case from a

5 financial perspective, providing over $3 billion of customer benefits, which represents net

6 benefit to customers of approximately $322.5 million all on a net present value basis.

7 The additional benefits are presented because they are quantifiable, legitimate and reflect

4
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benefits to society and individual participants through reduced GHG emissions, savings (3

Q
to EV owners and general economic benefits from the investments made in the GT Plan. ^

©
The additional benefits have been aggregated and shown separately because they can be W 

considered incremental to the “total” benefits and because they are not tied to benefits 

that directly impact customers through reduced costs.

What methodology did West Monroe employ in completing the CBA?

West Monroe leveraged an established methodology for valuation of the projected costs 

and benefits for large grid transformation projects. For costs, West Monroe coordinated 

with the Company to capture and input capital and operations and maintenance (“O&M”) 

costs associated with delivering the GT Plan, including internal and external labor, 

equipment, software, hardware, and services. For each cost component, the Company 

provided cost data inputs, unit costs, assumptions, and other information. In the pre-filed 

direct testimony of the Company witnesses who support individual GT Plan components, 

they provide the process they underwent to develop the costs whether that be through 

existing contracts that underwent competitive procurement or new requests for proposals 

that have led to or will lead to new competitively bid contracts. The individual Company 

witnesses, therefore, support the reasonableness of the costs of the individual components 

of the GT Plan. West Monroe, however, benchmarked the cost inputs based on industry 

experience and perspective from similar efforts. The benchmarking process helped 

balance scope and investment to match anticipated benefits based on the experience of 

other utilities. The cost information served as one input to the CBA, which also 

considers projected annual costs and ongoing operational impacts, and applies inflation 

and other escalation factors, as appropriate.

<3
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As for the benefits calculations provided by the Company, the nature and value of the (Q

customer benefits from the GT Plan have been provided by the Company witnesses who ^

<©
support the individual GT Plan components. My Schedule 2 provides a summary of the y 

categories of benefits included in the CBA as well as the sponsoring witness for that 

benefit calculation. At a summary-level, the customer benefits are categorized as

(1) Total Avoided / Deferred Capital, (2) Total O&M Savings, (3) Total Energy /

Demand Benefit, (4) Total Improved Reliability Benefit, and (5) Total Reduction of Bad 

Debt and Energy Diversion.

Again, additional benefits for GHG reduction, EV ownership savings, and economic 

impact are separately included as “additional” benefits, and I explain how those 

additional benefits were calculated in more detail later in my testimony. My Schedule 3 

provides the calculation for these categories.

Over what period of time are the benefits projected to be delivered to customers?

Benefit realization for customers will begin as soon as the GT Plan deployments start and 

will continue to be delivered in the years and decades that follow. The CBA accounts for 

deployment dates and the expected useable life of the individual asset being deployed. In 

other words, once an asset is deployed, the benefit stream tied to it is projected to be 

realized only from that starting point and during the expected life. My Schedule 4 

provides a Deployment Timeline Summary for the GT components.

Please further describe the role that West Monroe played in the calculation of these 

benefits within the CBA?

For each scope area, West Monroe facilitated internal working group workshops with the
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Company to identify the specific inputs and data points that would be needed to project

<g§
the calculation of benefits. In some cases, the benefit values were provided directly to ^

©
West Monroe and input into the analysis without modification. In other cases, M

information was provided and additional work was undertaken using established tools, 

relevant industry knowledge and experience, benchmarking, and other analysis to 

complete the projection of benefit and incorporate it into the CBA. It should be noted 

that the overall benefit projections assume that all elements of the GT Plan will be 

approved.

Has this methodology used for the CBA been leveraged for similar utility 

investments in other jurisdictions?

Yes. The West Monroe CBA has been leveraged by many utilities over the last 10+ 

years. This includes as a key component of Department of Energy (“DOE”) Grant 

Applications that were selected for award, utility modernization approvals for 

municipalities across the U.S., formal grid modernization hearings in Massachusetts,

Ohio, and California, and multiple internal prudency and benefit cost reviews by utilities 

across the country.

The costs in Figure 1 are presented on a revenue requirement basis. Please explain.

To develop a more comprehensive view of the planned investments, GT Plan costs were 

provided to Company Witness Gregory J. Morgan in order to calculate costs of a revenue 

requirement basis. Company Witness Morgan provided the revenue requirement 

calculations for the GT Plan investments that became inputs into the CBA. Please note, 

there are differences between the CBA revenue requirement and the revenue requirement 

presented by Company Witness Morgan, as discussed in his testimony.

7
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Please provide a summary of the investments that are included in the CBA.

Detailed cost information for the GT Plan as pertinent to the CBA is provided in my 

Schedule 1.

West Monroe received detailed cost information by component and sub-component. 

Please note the CBA includes certain costs and benefits associated with Programs for 

which the Company is not seeking approval in this proceeding but have benefits that are 

enabled by GT Plan investments. These include time-varying rates, peak time rebate, 

prepay, and the Single-Family Residential charging program (Managed Charging) 

component of the Electric Vehicle program. Accordingly, my Schedules 1-3 include the 

comprehensive view of all associated costs and benefits; Company Witness Edward H. 

Baine provides a cost schedule (his Schedule 1) that is specific to what the Company is 

seeking approval of in this proceeding.

II. QUANTIFIED CUSTOMER BENEFITS 

(1) Total Avoided / Deferred Capital

Please explain how the benefits associated with total avoided / deferred capital as 

presented in the CBA were derived.

West Monroe worked with the Company to identify the previously planned investments 

that would be avoided or deferred as a result of investments within the GT Plan scope. 

This analysis was based on Company operating history and previously existing plans if 

the GT Plan were not to move forward. The Company provided details for a wide range 

of investment types that would be avoided or deferred, including equipment, IT 

mainframe costs, distribution infrastructure, and others. As noted in Figure 1, the total 

benefits associated with avoided / deferred capital are approximately $376 million (NPV)

8
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(2) Total O&M Savings

Please explain how the benefits associated with total O&M savings as presented in 

the CBA were derived.

West Monroe worked with the Company to identify areas of O&M spend that would be 

eliminated as a result of investments within the GT Plan scope. This analysis was based 

on Company operating history and existing budgets if the GT Plan were not to move 

forward. The Company provided these O&M savings details for areas such as AMR 

meter reading and meter serving costs, AMR and meter servicing vehicle costs, and other 

avoided truck rolls and operational improvements. As noted in Figure 1, the total

a
10

benefits associated with O&M savings are approximately $266 million (NPV) over the 

asset life of the proposed investments.

(3) Total Energy / Demand Benefit

Please explain how the benefits associated with total energy / demand benefit as 

presented in the CBA were derived.

Several of the GT Plan investments will result in the reduction of energy and demand 

across the Dominion Energy Virginia distribution system, including managed charging of 

transportation electrification, advanced rates, such as time-varying rates and peak time 

rebates (“PTR”), prepay, and voltage optimization. For the transportation electrification 

component of this benefit, West Monroe worked closely with the Company to determine 

the impact of the scope areas defined under GT Plan, projected behavior and adoption 

levels of customers in Virginia based on research and data provided by a third-party 

consultant to the Company, and the cost of energy to determine the system impact of

9



leveraging managed electric vehicle charging versus the current unmanaged approach to 

electric vehicle charging, including the impact on peak demand system capacity savings.

The estimated population of EVs in the Company’s service territory feeds the savings 

achieved through forecasting the impact of intelligent / managed EV charging for energy 

and demand relative to unmanaged EV charging. West Monroe collaborated with the 

Company to perform analysis comparing the system and energy impacts of EV 

proliferation with and without the Company taking action to improve efficiency and costs 

with intelligent and managed charging. The differences in those two scenarios (managed 

vs. unmanaged) is the benefit delivered via intelligent / managed charging programs by 

the Company. Managed EV charging is modeled to begin in 2020. The quantified 

energy and demand savings are then multiplied by electricity and capacity price forecasts, 

respectively.

For the time-varying rates component of this benefit, the demand savings projections 

were calculated based on a gradual escalation, linked to the full implementation of AMI 

for time-varying rate and program penetration and participation levels discussed by 

Company Witness Morgan modeled to begin in 2020 for the experimental portion, and 

2025 for the expanded offering. The costs for energy and demand are then multiplied by 

the quantified energy and demand reductions from the time-varying rates to calculate 

demand savings.

Similarly, there are energy and demand savings associated with the proposed residential 

PTR program based on program penetration and anticipated customer behavior. For this 

opt-in program, the Company would be offering a rebate to customers based on their



1 reduced usage during PTR events that are called during periods of peak energy usage.

2 The demand and energy reductions associated with this program are anticipated to begin

3 in 2026 following deployment of AMI and assume an initial adoption rate of 2%,

4 growing to a peak of 11% by year 2034. The assumed participation level in the program

5 is 50%, and the CBA assumes 10 events to be called per year (5 in the winter and 5 in the

6 summer).

7 ' As noted in the testimony of Company Witness Nathan J. Frost, the Company plans to

8 deploy a prepay program that will allow customers to more closely manage their energy

9 consumption by establishing self-imposed limits on energy consumption by prepaying

10 their electric utility bill. Published studies of prepay programs have shown energy and

11 demand reductions for customers that use this program. The energy and demand savings

12 of prepay, which are calculated based on an assumed escalation of adoption following the

13 full implementation of AMI, eventually peaking at 5% of eligible customers. The

14 projected benefit modeled to begin in 2026 of 10% reduction of energy usage, and 0.5%

15 reduction in demand are based on steady-state assumptions, conservatively estimated

16 from similar prepay program results from across the country. The resulting reduction in

17 energy and demand due to prepay are multiplied by the costs of energy and demand for

18 each year to calculate demand savings. The resulting benefit projection can be found in

19 my Schedule 2.

20 As described by Company Witness Robert S. Wright, voltage optimization investments

21 will also drive energy and demand savings. The projected savings in this area were

22 provided by the Company and incorporated into the CBA, modeled to begin in 2022.

11
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1 Q. Does the Company expect to realize energy and demand benefits related to the ffl
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2 availability of interval energy usage data for customers via AMI and the customer ^

©

3 information platform (“CIP”), including expanded digital customer channels? M

4 A. Yes, benefits have been captured in this area. As noted in the direct testimony of

5 Company Witnesses Nathan J. Frost and Thomas J. Arruda, the Company plans to deploy

6 AMI and a modernized CIP that includes enablement of advanced channels of

7 communication with customers. Among the information that will be accessible to

8 customers via the CIP is the presentation of the interval energy usage data that is made

9 available via AMI. The CIP also enables additional alerting and notification options.

10 Research has shown that customers with AMI meters and enhanced customer portals

11 reduce their energy consumption. The benefit calculation incorporates the percentage of

12 customers that are expected to actively engage with and leverage the additional

13 information, as well as the percentage of energy usage that will decline as a result of that

14 engagement and change in behavior. Within the CBA, it is projected that 5.8% of

15 customers will be actively engaged and adjusting their behavior, and that the impact of

16 that will be a 1.1% reduction in energy usage in the steady state, following AMI and CIP

17 deployment.

18 Q. What is the overall benefit projection for energy / demand savings associated with

19 the GT Plan?

20 A. As noted in Figure 1, the total benefits associated with energy / demand benefit are

21 approximately $238 million (NPV) over the asset life of the proposed investments.
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Focusing on the EV-related benefits that you discussed, what work was done to 

project additional EV ownership savings associated with Transportation 

Electrification?

As discussed by Company Witness Frost, the Company proposes to provide incentives to 

manage charging and deploy EV charging stations in furtherance of future intelligent and 

managed charging program in response to the expected levels of EV adoption. A study 

performed by Navigant Consulting, Inc. provided to the Company and West Monroe 

focused on Virginia and the Company’s service territory and anticipates the steady 

increase in the penetration of EVs over the next 20 years and beyond. As a result of the 

Company’s investments in infrastructure and programs, EV owners will be better 

positioned to save money on their transportation costs by shifting from gas to electric as 

the source of power. Additionally, electricity is a more environmentally friendly source 

of fuel as compared to gasoline.

The calculation of benefits in this area is done by comparing the cost of electricity needed 

to power the projected EVs to the cost of gasoline for an equivalent number of miles 

driven. The detail used for this calculation includes the number of EVs projected, the 

projected number of EV miles driven, the total dollars that would have been spent on 

gasoline for the same number of miles driven, the cost of electricity for the EV miles 

driven (7,800 miles annually based on industry benchmarking), the energy savings from 

the conversion to EVs, and the portion of those savings that are reasonably attributable to 

the Company’s programs and investments as part of GT Plan.
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Can the Company be reasonably credited with driving all of the projected

proliferation of EVs in the Company’s service territory, and therefore all of the

projected EV Ownership Savings benefits?

No, and the CBA has not captured (or taken credit for) the full value of benefits

associated with EV ownership. There are customers that have and will continue to

purchase EVs irrespective of any planned investments or programs in the GT Plan.

However, by installing additional charging stations and offering programs such as

managed charging, the growth of EVs will be accelerated by limiting the customer

concern associated with a lack of charging infrastructure (i.e., “range anxiety”) and

positioning them to save money. The Institute for Physics published a paper in July of

2017, titled “The Role of Demand-Side Incentives and Charging Infrastructure on Plug-In

EV adoption: Analysis of US States,”1 which forecasted the relationship of public

charging accessibility to increased adoption of EVs. The research demonstrated the

What was the calculation method for the difference in customer spend on gas- 

powered vehicles versus electric vehicles?

The average miles per gallon forecast provided by the Environmental Protection Agency 

(“EPA”) was multiplied by the forecasted cost of gasoline to calculate the customer 

spend on gas-powered vehicles. Consumer costs for EV miles driven was then calculated 

by taking the number of EV miles driven and the forecasted miles per kilowatt-hour 

(“kWh”) and multiplying by the forecasted cost of electricity. The benefit is then 

calculated by subtracting the costs of EV “fuel” (i.e., electricity) from the costs for gas- 

powered vehicles for the same number of miles.

1 https://ioDscience.ioD.org/article/l0.1088/l748-9326/aad0fB.
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1 impacts of the public charging stations funded by the American Recovery and 

Reinvestment Act deployed between 2011 and 2014 of roughly $40 million. The study 

showed that the EV penetration rate can be increased between 2.3% to 9.75%, based on 

the type of vehicle and whether enough public charging stations are available to address 

“range anxiety.” In cases where there was deemed to be sufficient public charging 

stations deployed, the average improvement in EV sales was 7.2%. There are additional 

studies and research papers that suggest a higher correlation between infrastructure 

investment program availability, and greater EV sales.
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All that said, the portion of EV energy savings and the corresponding GHG reductions 

associated with EV use was derived by taking the total EV energy and EV GHG savings 

and multiplying it by 1.2%} The total benefits calculated for EV Ownership Savings and 

GHG savings related to EV ownership are displayed on lines 46 and 9, respectively of my 

Schedule 3.

(4) Total Improved Reliability Benefit

Please explain how the benefits associated with total improved reliability benefit as 

presented in the CBA were derived.

There are several sources of the reliability improvements in the GT Plan described by 

Company Witness Wright, including Self-healing Grid, Outage Management System 

improvements with AMI, Enterprise Asset Management System, Proactive Component 

Upgrades, and Grid Hardening. For each of these areas, the Company provided specific 

reliability improvement projections based on the detailed scopes of work and engineering

2 This conservative adjustment was applied to only these components of the EV benefits captured 

within the model. The other EV Benefits captured are not applicable to this factor.
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1 exercises that were completed in the form of reduced customer interruptions (“Cl”) and

2 customer minutes of interruption (“CMI”) based upon the specific project and the number

3 of customers directly impacted. Since the analysis focused on specific equipment in the

4 system, the exact number and type of customers that would see a direct benefit of each

5 specific project was captured.

6 West Monroe then input this Company-specific information into the United States

7 Department of Energy Interruption Cost Estimate (“ICE”) Model, version March 2018, to

8 calculate the value of the improved reliability benefits to customers in dollar form. The

9 resulting calculation captured the aggregate benefits from each type of reliability

10 improvement by year in the CBA and were included in the CBA based on the timing of

11 planned GT Plan investments and the asset life of the related assets that drive the benefit.

12 As noted in Figure 1, the total benefits associated with improved reliability benefit are

13 estimated to be approximately $2.0 billion (NPV) over the asset life of the proposed

14 investments.

15 Q. Is the DOE ICE model a reasonable method for quantifying reliability benefits?

16 A. Yes. Lawrence Berkeley National Laboratory created the model for the DOE as a means

17 to identify the value of service reliability for electricity customers in the United States.

18 The DOE ICE model quantifies the economic benefit from improvements in system

19 average interruption duration index (“SAIDI”) and system average interruption frequency

20 index (“SAIFI”) to key customer segments for utilities based on their size and region in a

21 consistent and transparent fashion. The DOE ICE model is accepted in the industry as a

22 dependable source for reliability benefit valuation and has gone through several iterations
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since being introduced about a decade ago, including the latest update in March 2018.

The ICE model creates state specific estimates of electric system reliability 

improvements for each of the 50 states in the US, including the Commonwealth of 

Virginia. The ICE model leverages 34 Cost Interruption Studies from 10 different 

utilities that were executed between 1989 and 2012. Notably, 3 of these 10 utilities were 

from the southeast. The model has taken the information from these studies to estimate 

the value of reliability to different types and sizes of commercial and industrial 

customers, as well as for residential customers. The model uses the state input 

information to determine the appropriate mix of these di fferent types and sizes of 

commercial and industrial customers based on an analysis of the business Standard 

Industrial Classification codes. The 2018 version of the DOE ICE model has been 

updated to improve the accuracy of the reliability calculations by also taking into 

consideration the state gross domestic product (“GDP”). The researchers have found that 

that the higher the state GDP the more important electric reliability is to the customers, 

especially for the businesses. Additional information on the model and the calculation 

methods used to correlate reliability improvements to customer economic impacts can be 

found at www.icecalculator.com.

Many utilities have used the DOE ICE model to translate specific customer reliability 

improvements in the form of SAID1 and SAIFI to customer financial benefits, which are 

found in technical literature, industry conference presentations, and utility fillings.

It is important to note that as part of the detailed planning and engineering work 

referenced by Company Witness Wright, the Company completed a detailed analysis that

17
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distribution infrastructure, historical reliability performance, and customer impacts. The ® 

3 resulting GT Plan targets those feeders and segments of the grid that will provide the [g

4 largest opportunity for benefit delivery to as many customers as possible, which is then

5 translated to customer financial benefits through the output of the ICE model.
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(51 Total Reduction of Bad Debt and Energy Diversion

Finally, please explain how the benefits associated with total reduction of bad debt 

and energy diversion as presented in the CBA were derived.

West Monroe worked with the Company to identify the current and projected levels of 

customer bad debt that the Company must write-off, and energy diversion associated with 

meter tampering. By leveraging the functionality of AMI, specifically use of the remote 

connect and disconnect switch, and the ability to more accurately identify meter 

tampering activities or the identification of malfunctioning equipment, utilities across the 

country have experienced significant reductions in bad debt expense and energy 

diversion. Projected savings for Dominion Energy Virginia were based on similar 

programs and technology deployments, and as noted in Figure 1, the total benefits 

associated with bad debt and energy diversion are approximately $119 million (NPV) 

over the asset life of the proposed investments.

You have mentioned that a conservative approach was taken to many of the benefits 

assumptions used to complete the CBA. Why is that?

There are several reasons why it is more appropriate and prudent to conservatively 

estimate benefit components of the CBA. First, many of the planned investments within 

GT Plan are foundational by nature, and not yet installed. Because of this, and given the
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1 unique nature of any company’s service territory, it is appropriate to take a measured

2 approach to projecting elements of the analysis that drive certain benefits, particularly

3 those associated with customer behavior and program adoption. For this reason, a blend

4 of industry benchmarking and Company history with customer programs were used to

5 develop certain benefit projections. For instance, there are examples across the country

6 of the adoption in time-varying rates and peak time rebate programs; West Monroe used

7 adoption levels on the low end of industry experience for the projects in the CBA. It is

8 important to note that even' with the more conservative benefit assumptions, the overall

9 GT Plan remains cost beneficial due to the wide range of impactful benefits that are

10 delivered via the planned investments.

11 HI. ADDITIONAL GT PLAN BENEFITS

12 Q. Please explain why certain benefits were not included in the “total” for the CBA

13 NPV calculation, and are instead listed as “additional.”

14 A. While West Monroe and the Company are confident in the value of GT Plan benefits that

15 are not classified as “Customer Benefits,” it was deemed appropriate to exclude them

16 from the initial NPV and benefit/cost ratio in order to provide a customer-focused

17 assessment of the planned investments. Again, for reference, the additional benefits

18 include reduction in GHG, EV ownership savings, referenced in my testimony above, and

19 overall economic impact of the planned investments.

20 Q. What work was done to project GHG reduction benefits associated with GT Plan

21 investments?

22 A. The projects that reduce the consumption of electricity, as described and quantified

23 earlier in this testimony, also result in lower emissions due to the reduction in electricity

19
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1 generation. Other GTP programs reduce the amount of GHG created from vehicles, 4®

U=1
2 which include utility vehicle GHG reduction due to lower truck rolls and the reduction of ®

m
3 GHG due to EV adoption. Two separate calculations were made to capture the reduction

4 in greenhouse'gas emissions: 1) reduced miles travelled in gasoline/diesel vehicle, and 2)

5 impact due to reduced MWh of electricity generation. The Company provided inputs and

6 data points to West Monroe to then calculate these GHG reductions.

7 The deployment of AMI meters results in a reduction in fleet requirements, both for

8 AMR meter reading that is eliminated and for a wide range of orders executed by the

9 field services function. Planned investments in Self-healing Grid, Outage Management,

I10 and Main Feeder Hardening also have an impact in this area. The resulting reduction in

11 miles driven by utility personnel results in a reduction of GHG emissions.

12 The GHG impact of reduced MWh electricity generation was calculated for other

13 programs, such as deployment of time-varying rates and programs, and voltage

14 optimization. Lastly, GHG emissions reductions are calculated for Transportation

15 Electrification by comparing the GHG emissions from conventional vehicles to GHG

16 emissions from electricity generation needed to charge EVs.

17 DOE measurements and data points were leveraged to derive the estimated tons of GHG

18 emissions per megawatt-hour (“MWh”) of electricity generated, which was converted to

19 calculate avoided electricity to GHG savings. The total GHG benefit is calculated by

20 taking the amount of reduced GHG emissions and multiplying it by the forecasted value

21 of GHG emissions, also known as the social cost of carbon. The categories and details

22 associated with projected reductions in GHG emissions are captured in my Schedule 3.
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1 Q. What method was used to calculate the economic impact of the GT Plan

2 investments?

3 A. The Company worked with West Monroe to develop the projected impact of the GT Plan

4 on the economy, including creation of jobs and overall stimulus. As shown in Figure 1,

5 the additional benefit associated with the economic impact of the GT Plan is

6 approximately $2.8 billion (NPV).

7 Q. Please provide additional detail on the estimate for total economic impact associated

8 with the Company’s proposed GT Plan projects?

9 A. The Bureau of Economic Analysis (“BEA”) Regional Input-Output Modeling System II

10 (“RIMS 11”) approach was used to estimate the economic impact based on a capital

11 multiplier that is specific to the region. The economic impact calculation is based on

12 regional economy-wide impacts of the BEA RIMS II approach. The BEA is a United

13 States government organization that is responsible for the creation of official economic

14 statistics, which provide a comprehensive and up-to-date picture of the United States

15 economy and are used to aid businesses, policy makers, and households. The local and

16 state impact of the GT Plan on direct and indirect job growth will have a positive impact

17 on the overall state economy in Virginia. The overall economic impact, like the indirect

18 jobs impact, benefits the overall United States economy in addition to the

19 Commonwealth of Virginia. As noted above, these economic benefits have been

20 calculated and are not included in the “total” CBA, but are noted as “additional” benefits

21 for Commission consideration.
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Regarding economic impact, how many new jobs are estimated to be created as a 

result of the proposed GT Plan investments and how was that estimate derived?

For the purposes of this analysis and testimony, a job is defined as a resource working 

full time for one year. Direct jobs are those that result from people working on a GT Plan 

project, and indirect jobs are those that result from increased economic activity as a result 

of the planned investments (i.e., suppliers, other service providers, etc.).
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Over a 20-year period, the BEA RIMS II Model projects that approximately 4,500 direct 

and 17,000 indirect jobs will be created as a result of the proposed GT Plan investments. 

Direct jobs are expected to be high-paying, technology-oriented positions that will enable 

economic growth and stability, while providing rewarding and developmental 

opportunities to a growing workforce. Indirect jobs, such those associated with 

restaurants, hotels, and construction are based on a capital multiplier that is specific to the 

region.

Are there further benefits that are not easily quantified in terms of economic value?

Yes, there are. One prime example is the significant improvement to the customer 

experience that will be delivered by the GT Plan. The increased level of customer 

choice, engagement, and satisfaction of customers that will result from these investments, 

particularly those in the areas of CIP and AMI are difficult to assign a value to, but the 

Company is confident that they are real and in alignment with what customers are 

demanding. The GT Plan will also improve the overall operating condition of the 

distribution grid resulting in improvements to safety of both customers and employees. 

This is also difficult to specifically quantify, but the Company is confident that this 

critical area will be positively impacted by the GT Plan. Another area of benefit that is
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not specifically captured is the reliability improvements associated with targeted corridor $$

improvements. The specific and targeted activities planned for selected corridors to pro- ®

<9
actively address areas where excess vegetative growth can cause system delays, outages, y 

and other operational issues will drive improvements to reliability, but the specific values 

were not able to be isolated and projected to a level of certainty, and are therefore not 

included in the CBA. Although the Company has not attempted to quantify these 

benefits in this case to remain conservative, they further demonstrate that the business 

case is positive and that the planned investments are prudent.

Are there specific projected benefits associated with the planned investments in 

Advanced Analytics?

The Company has not allocated specific benefits to the deployment of Advanced 

Analytics as this investment enabled the quantified benefits already allocated to other 

areas of the GT Plan. As noted throughout Company testimony, and specifically with 

Company Witness Wright’s areas of focus, the planned investments in Advanced 

Analytics have a wide range of impacts and will drive value across the organization. The 

benefits planned to be delivered in other areas would not be realized without the 

Advanced Analytics investments. Data coming from AMI and other intelligent grid 

devices and control systems will be leveraged by the Advanced Analytics platform and 

organization in the development of specific use cases and reporting that will drive 

efficiencies and improvements in operations. Actionable output from the Advanced 

Analytics organization will also prevent the erosion of benefits over time by identifying 

data trends, required process changes, and prioritized activities to ensure that systems and 

equipment are performing at their anticipated levels, and that benefits delivery continues
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at the projected levels, or at enhanced levels.

IV. OBSOLESCENCE CONSIDERATIONS 

Based on your industry experience, what concerns should utilities have regarding 

the potential for premature obsolescence of Grid Transformation-related 

technologies and investments?

Public utilities should always carefully weigh and consider investments, especially large- 

scale capital expenditures, using a number of lenses, including consideration of possible 

obsolescence of technology. It is important to maintain flexibility and forward- 

compatibility as key criteria for the selection of software, hardware, and other field 

devices associated with the continued modernization of the grid.

&

m

£§

<@

©

Dominion Energy Virginia has demonstrated that these are priorities, via their plans to 

leverage cloud-based solutions for software and leveraging an iterative planning and 

implementation process for field devices and other technologies that rely on the ongoing 

assessment of new and emerging capabilities that deliver the desired functionality and 

targeted customer benefits. West Monroe has seen, first-hand, the value that the 

Company places on forward compatibility of the planned investments during vendor 

evaluation and the planning process and believes that the investments within the GT Plan 

will deliver long-lasting and sustainable benefits consistent with the CBA.

Specifically, what is West Monroe’s perspective on the potential premature 

obsolescence of the Company’s proposed AMI technology?

There are several reasons why this concern has been addressed, including specific 

technology features and capabilities of the AMI solution that has been selected. The
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1 main feature of AMI technology that addresses this concern is the ability to leverage the
ya

2 communication network to update the meter and firmware (the software programmed into ||

3 each meter) remotely, also known as “over the air” programing, allowing the Company to

4 stay current on updates that deliver improvements and enhancements to the AMI system

5 and the smart meters. This technology capability of “over the air” programing prolongs

6 the useful life of the entire solution, from meters through the communication devices and

7 network technology, positioning the Company to operate a long-term, flexible, and

8 dependable AMI solution. Additionally, there is feedback and analysis on this specific

9 topic by multiple third parties and industry researchers that has conclusively addressed

10 this concern.

11 The status of AMI Deployment across the United States and the Company’s past

12 experience with solid-state meters that have communications devices also provides

13 evidence and support that this technology is not at risk of near-term obsolescence. This

14 information and more can be referenced in a white paper authored by West Monroe,

15 attached as my Schedule 5, which outlines our perspective on this topic.

16 Q. Please summarize your testimony.

17 A. West Monroe worked closely with the Company to identify the required inputs,

18 assumptions, data points, and deployment timelines associated with the GT Plan that

19 would enable accurate projection of the associated and comprehensive costs and benefits.

20 This information was input into the established CBA methodology for analysis.

21 The CBA demonstrates that the GT Plan investments are cost beneficial. The planned

22 investments deliver significant benefit to all customers across a wide range of areas,
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3 Q. 

'4 A.

2

while also driving reductions in greenhouse gas emissions, increase in new jobs and 

economic growth in the Commonwealth, and savings to EV owners.

Does this conclude your pre-filed direct testimony?

Yes, it does.
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Appendix A

BACKGROUND AND QUALIFICATIONS 

OF

THOMAS G. HULSEBOSCH

Tom Hulsebosch is a member of the Executive Leadership team and serves on the Board 

of Directors of West Monroe Partners. West Monroe is a management and technology 

consulting firm with over 1300 employees in 10 offices across the United States. Tom leads the 

firm’s Energy & Utilities practice as well as the Dallas Office.

Tom is a 30-year veteran of the utility, ISP, and wireless telecommunication industries, 

with extensive experience creating and delivering solutions for utilities, enterprises, cities, and 

service providers. Over the past twelve years, Tom has been driving innovative smart grid, smart 

community, and sustainability programs for utilities and cities along with other key industry 

stake holders such universities, National Laboratories, and the US Department of Energy.

Tom has a Bachelor of Science in Electrical Engineering from Marquette University in 

Milwaukee and a Master of Science in Electrical Engineering from the Illinois Institute of 

Technology in Chicago. Tom also holds seven US Patents. In 2015, Tom was recognized as one 

of the Top 25 Consultants in the US for his work in Energy by Consulting Magazine.

Tom has performed the role of smart-utility architect for several utilities going through 

the transformation that is associated with major business process, technology, and business 

model changes. This includes creating smart-utility strategy, selecting the best technology, 

identifying the new business model, quantifying the benefits, creating the business case, 

optimizing the deployment plan, selecting vendors, integrating systems, and providing 

deployment support. In addition, Tom has guided the technology procurement process for many 

types of utility telecommunication solutions, smart-grid applications, and smart metering 

equipment for a variety of water, gas, and electric utilities.

Tom joined West Monroe Partners in 2008 from Strategy 2 Solution, LLC, a consulting 

firm that he founded. He led Strategy 2 Solution’s consulting practice, which focused on 

developing executable and sustainable wireless network solutions for municipalities, utilities, 

corporations, and service providers, as well as creating product strategies and sales distribution 

solutions for equipment vendors. Prior to starting Strategy 2 Solution, Tom was the vice 

president of municipal network sales for EarthLink Municipal Networks. Tom also spent nearly 

20 years with Motorola performing a variety of sales, strategy, marketing, product management, 

and engineering roles.
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AMI OBSOLESCENCE 
PERSPECTIVE

WeStMONROE
perspective

By: Danny Freenian, July 2019

A
s technology continues to evolve and Utilities are increasingly 
inclined to modernize their operations, it is important to understand 
the impact of today’s technology decisions. Utility executives and 

regulators must continue to challenge their decision-making processes by 
understanding the risk of selecting the wrong technologies and/or those 
that will soon become obsolete. This mindset must also be balanced by 
the damage that can be done by not investing in needed, value-adding 
technologies that drive innovation and benefit realization for fear of what 
may be coming in the future that might be better.

While this balance of risk and reward can be complex 

and very difficult in some areas of emerging and 

cutting-edge technologies, one conclusion can be 

safely drawn by utility executives, regulators, and 

distribution grid operators alike: Advanced Metering 

Infrastructure (AMI) or "smart meters" are here to stay.

Though technically AMI and smart meter technology 

has been in place for many years, there are several 

factors that clearly demonstrate that premature 

obsolescence of this technology is not a concern, nor 

will it be in the near-term.These include:

0 The state of AMI technology and deployment 

today

° Vendor technology trends, investment decisions, 

and market developments

0 Feedback from third parties and industry re­

searchers

With over 60% of the electric meters in the United 

States now being smart meters, and several new and 

planned projects for large smart meter deployment in 

various stages, the industry has established AMI as the 

preferred and standard metering technology.

Importantly, it is also clear that vendors and solution 

providers are doubling-down on their Investments in 

AMI-centric products and offerings and continue to 

support these solutions for new and past deployments. 

In fact, most meter manufacturers have eliminated or 

significantly de-emphasized the large-scale production 

of the old, analog meter types that require walk-up 

and drive-by reads because of the limited demand and 

relevance of them In todays modernized electric utility 

environment. The industry has moved forward, and 

the main, foundational vehicle for that modernized 

future is AMI technology.

Detractors or skeptics of this conclusion and the long­

term viability of AMI may point to Automated Meter 

Reading (AMR) technology as a reference point for a 

similar metering solution that was touted as the "next 

big thing" for utilities. It is true that AMR technology 

represented a significant change and upgrade In 

metering and operational capabilities. However it is 

important to recognize that while the AMR solution 

was impactful, value-adding, and cost-beneficial when 

compared to traditional metering ("walk-up" meters



requiring individual manual reads), there were several 

factors indicating that the AMR technology was to 

become replaced in the near-term.

Researchers and meter manufacturers had already 

begun development and conceptualization of testing 

of AMI solutions as early as the 1980s. As cellular and 

other two-way technologies became more prevalent 

through the 1990's and 2000's, meter manufacturers 

and utility technology providers began investing in 

research and development of how broad deployment 

of two-way communicating networks could be applied 

to metering, and the value it would unlock across 

multiple benefit streams. This was happening while 

AMR solutions were being actively deployed. This is 

not to say that the decision to invest in and deploy 

AMR technology during this timeframe was poor 

or misguided. On the contrary, those investments 

have proven to deliver operational benefits and cost 

reductions that have placed a downward pressure on 

customer rates. In many cases, utilities that invested 

in AMR did so with "eyes wide open", knowing that a 

potentially superior solution was under development 

and would very likely be fully tested, viable, and widely 

deployed once the next metering decision cycle was 

upon them.

Another telling sign that AMR technology had the 

potential to be more of an interim operational solution 

is that it was not fundamentally transformational by 

nature. While the value of AMR is clear and the benefits 

(largely meter reading cost reductions) have exceeded 

the costs to deploy, it did not fundamentally change 

how a utility operated the grid nor how they interacted 

with customers. AMR metering still required manual 

reading, it was simply done more efficiently via a 

drive-by van rather than a meter reader walking up to 

each home. While this was a benefit, other operational 

improvements were not addressed by this technology, 

including the costs associated with manually cutting 

and restoring power and gathering and assessing 

meter and system health information for trouble 

shooting and other operational work order types. AMR 

meters did not improve a utility's ability to effectively 

identify or respond to power outages, nor did they

Company Exhibit No._^
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assist in the identification of meter tampering and <@!

theft that led to safety concerns and additional costs ®

socialized to all customers. ^

The technology did not enable two-way 

communication, and thus did not further enable 

broad deployment of customer programs, rates, 

or dynamic options that rely on metering when 

compared to what traditional meters could provide.

The further enablement of distributed energy 

resources integration is also not enhanced with AMR.

These factors and others also led to the fact that while 

AMR meters did represent a sizable component of the 

meter population in the United States, they were not 

adopted at the levels we see AMI adoption today and 

anywhere near what is projected moving forward.

Nearly all major utilities operating on AMR technology 

have already transitioned to AMI or are in the process 

of doing so.

AMI technology, on the other hand, truly does change 

the game for utilities and their customers. From 

an operational perspective, by leveraging remote, 

two-way communication, AMI further reduced and 

essentially eliminated meter reading costs, while 

also enabling remote execution of work orders, most 

notably remote connect and disconnect which is a 

significant cost for utilities. Other work order types 

are also significantly reduced or eliminated due to the 

ability to remotely interrogate and assess operational 

conditions without the need to send a utility employee 

to that location.

Outage management capabilities of AMI are also 

significant and have been proven across the country.

The ability to integrate AMI with Outage Management 

Systems enables utilities to significantly improve their 

outage response efforts while driving an improved 

customer experience through proactive outage 

identification (customers no longer need to call in to 

report outages) and restoration, and the delivery of 

updates to customers on the estimated restoration 

time and related information.

The customer experience is also dramatically improved 

during non-outage conditions as a result of AMI. By



capturing interval energy usage data and enabling two- 

way capabilities such as pricing signals and demand 

response functionality, customers with AMI meters are 

empowered to take direct control of their usage, and 

participate in programs, rates, and communication 

channels that were not possible before. Real-time, two- 

way communication of interval usage data and other 

data points, when combined with advanced analytics 

solutions also allow utilities to identify a wide range 

of operating conditions, such as meter tampering 

and theft. This positions the utility to take swift action 

for resolution, significantly reducing related safety 

concerns and socialized costs to customers.

In summary, AMR technology made sense at the time, 

but its fundamental characteristics and other market 

activities demonstrated that it was likely a bridge to a 

more advanced solution rather than the new standard. 

That solution is AMI.

From strictlyameterperspective,theasset performance 

to date has been quite strong. Manufacturers commit 

to a useful life of 15 years with an estimated 95% 

of meters expected to be fully functional and in 

service after that period. Importantly, AMI meters 

are also fully programmable to ensure compatibility 

both backwards and forwards, as communications 

technology continues to adapt and change in the 

future. This means that as enhancements are made 

to other components of the technology landscape, 

remote programming and updating of meters can be 

done "over the air", thereby avoiding costly field visits 

and eliminating the need for meter replacement that 

would have been required with the prior generation of 

hardware. This includes important updates related to 

security controls and configurations.

From a telecommunication backhaul perspective, 

leading AMI vendors have committed to operating 

the LTE (4g mobile communications standard) 

network for the foreseeable future and are committed 

to aligning with new and evolving standards and 

requirements, while collaboratively developing 

specific and actionable plans for technology upgrades. 

These technology components prolong the useful
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life in ways that were simply not possible before, ®

positioning utilities to operate a long-term, flexible, ^

and dependable solution.

A wide range of research and analysis has been 

performed by industry third parties and other 

organizations to look into the risk of obsolescence 

for AMI technology. The consensus of these 

organizations, including the Electric Power Research 

Institute ("EPRI")*. the National Institute of Standards 

and Technologies ("NIST"R and the North American 

Electrical Manufacturers Association ("NEMA") is that 

while the continued evolution of technology is difficult 

to predict, the risk of obsolescence of AMI is very low 

and can be effectively managed by specific processes, 

practices, and partnership with vendors and solution 

providers that are already in place.

EPRI has clearly laid out their guidelines for how utilities 

can ensure that their system is future-proofed, such as 

closely monitoring and measuring the performance of 

the network to ensure remote upgrades and updates 

and able to be executed. Additionally, they recommend 

that a reserve of system memory and performance 

capability be set aside for future changes and updates.

EPRI also notes that the AMI software architecture 

should also be flexible enough to support multiple 

communications protocols to not limit its use with a 

particular technology, and to allow for additional types 

and quantities of data to be transported to and correctly 

interpreted with the system. Lastly, they note that AMI 

systems are secure and agile without needing to rely 

on frequent and broad hardware implementations, 

while still meeting the requirements and performance 

expectations. NEMA has communicated a set of 

requirements for smart meter upgradeability that 

inform how utilities can ensure that their solution is 

flexible and 'future-proofed' to align with ongoing 

innovation and improvement throughout the AMI 

value chain.

While the future of AMI as the standard appears 

certain, it is important that utilities keep close tabs on 

market trends and vendor activities. If the last decade 

of transformation in the utility landscape has taught



us anything, it is that technology is changing very 

quickly and can be quite disruptive and impactful.That 

being said, at this point, unlike the position of AMR 

technology, there is an absence of any known or proven 

deployment of a new metering method or technology 

beyond AMI of any consequence. The transformative 

nature of the benefits of AMI, both qualitative and 

quantitative are simply too compelling to ignore. The 

technology is here to stay, and its foundational role in 

the context of broader grid modernization should not 

be ignored in lieu of an as yet identified, deployed, or 

validated future metering technology.
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Witness:

Witness Direct Testimony Summary

Nathan J. Frost

Title: Director - New Technology and Energy Conservation

Summary:

Company Witness Nathan J. Frost details the Company’s plan for full deployment of smart 
meters and the associated infrastructure (together “AMI”) as part of its proposal to transform its 
electric distribution grid (the “GT Plan”). Mr. Frost also addresses the elements detailed in the 
Final Order issued in the 2018 GT Plan proceeding (“2018 Final Order”), and discusses the 
proposed deployment of AMI, the proposed opt-out policy, and the Company’s plan for 
customer education consistent with the 2018 Final Order, as well as the Company’s initiatives 
related to electric transportation.

In terms of AMI, Mr. Frost testifies that the Company is proposing to fully deploy smart meters 
AMI across its Virginia service territory. Through AMI, the Company can remotely read smart 
meters and send commands, inquiries, and upgrades to individual smart meters, minimizing the 
need for field visits. From a foundational perspective, the over-arching benefit of full AMI 
deployment cannot be overstated. As Mr. Frost testifies, nearly every investment within the Grid 
Transformation Plan relies directly on or is enabled by full AMI deployment. Benefits from full 
deployment of AMI include operational efficiencies and increased information and control of the 
electric grid for the Company; customer benefits in savings, convenience, information, and 
reduced energy consumption; and additional benefits in reduced greenhouse gases.

Mr. Frost also discusses the proposed opt-out policy. As Mr. Frost explains, while Dominion 
Energy Virginia fully supports AMI and the benefits it provides, the Company understands that 
some customers may prefer not to have a smart meter and plans to accommodate those customers 
where practical, if deemed necessary by the Commission. Under the Company’s proposed opt- 
out policy, residential customers taking basic service on Rate Schedule 1 with accounts in good 
standing will be eligible to opt out of smart meter installation upon request. As Mr. Frost 
testifies, the Company proposes to impose a one-time initial fee of $84.53 and an ongoing 
monthly fee of $29.20. These fees are intended to be revenue neutral.

In terms of electric transportation, Mr. Frost describes the proposed Smart Charging 
Infrastructure Pilot Program, under which the Company would offer rebates for incentives for 
infrastructure necessary for managed charging, also referred to as “smart” charging. In addition, 
the Pilot Program includes Company-owned charging at strategic locations. The information 
gained from the proposed Pilot Program will provide the Company with the data and tools 
necessary to understand and manage future EV charging load in furtherance of additional pilots, 
programs, or rate designs that will support EV adoption while minimizing the impact of EV 
charging on the distribution grid.

Mr. Frost additionally testifies as to the Company’s education plan. The overarching goal for the 
plan is to educate customers, to raise awareness and understanding of the benefits of the GT Plan 
investments, and to encourage participation in future programs and offerings to fully maximize 
the benefits of the GT Plan. The plan specifically addresses education for full deployment of 
AMI and the Smart Charging Infrastructure Pilot Program, consistent with the 2018 Final Order.
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DIRECT TESTIMONY 
OF

NATHAN J. FROST 
ON BEHALF OF

VIRGINIA ELECTRIC AND POWER COMPANY 
BEFORE THE

STATE CORPORATION COMMISSION OF VIRGINIA 
CASE NO. PUR-2019-00154

1 Q. Please state your name, business address, and position of employment.

2 A. My name is Nathan J. Frost and my business address is 600 East Canal Street, Richmond,

3 Virginia 23219. I am Director of New Technology and Energy Conservation for Virginia

4 Electric and Power Company (“Dominion Energy Virginia” or the “Company”). A

5 statement of my background and qualifications is included as Appendix A.

6 Q. Please describe your area of responsibility with the Company.

7 A. lam responsible for delivering advanced metering and demand side management

8 solutions for Dominion Energy Virginia. I am also responsible for integrating new

9 technologies and developing renewable energy and energy conservation programs within

10 the Company’s regulated service territory.

11 Q. What is the purpose of your testimony?

12 A. The purpose of this testimony is to detail the Company’s plan for full deployment of

13 smart meters and the associated infrastructure (together “AMI”) as part of its proposal to

14 transform its electric distribution grid (the “Grid Transformation Plan,” “GT Plan,” or

15 “Plan”). I will specifically address the elements detailed by the State Corporation

16 Commission of Virginia (the “Commission”) in its Final Order dated January 17, 2019, in

17 Case No. PUR-2018-00100 (the “2018 Final Order”), and I will discuss the proposed

18 deployment of AMI, including detailed cost estimates for the investments proposed



1 during 2019, 2020, and 2021 (“Phase IB”); the proposed opt-out policy; and the

2 Company’s plan for customer education consistent with the 2018 Final Order.

3 I will also discuss the Company’s initiatives related to electric transportation, including

4 the Smart Charging Infrastructure Pilot Program that the Company proposes as part of the

5 GT Plan, as well as customer education proposals.

6 Q. During the course of your testimony, will you introduce an exhibit?

7 A. Yes. Company Exhibit No. , NJF, consisting of Schedules 1 through 10, was prepared

8 under my supervision and direction and is accurate and complete to the best of my

9 knowledge and belief. The table below provides a description of these schedules:

Schedule Description
1 Cost Schedule

Sample Smart Meter Post Card
Sample Smart Meter Door Hanger
Current Opt-Out Customer Information Package
Proposed Opt-Out Policy
Opt-Out Fee Breakdown
Proposed Update to Terms and Conditions
Opt-Out Fee Comparison * 11
Navigant Forecast for Electric Vehicles

10 Department of Energy EVI-Pro Lite Tool Results

10 Additionally, I sponsor Filing Schedule Frost, Attachments A through C, which provide

11 summaries of executed contracts and request for proposals (“RFP”) from which detailed

12 pricing estimates were prepared. The table below provides a description of these filing

13 schedules:
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Filing Schedule Frost Description
Extraordinarily Sensitive Attachment A RFP Summary for Meter Purchases
Extraordinarily Sensitive Attachment B RFP Summary for Meter Exchange Vendors
Extraordinarily Sensitive Attachment C RFP Summary for Workplace Charging

2

3

4

5

6

7

8

9 Q.

10

11 A.

12

13

14

1 Other supporting documents include:

• AMI Master Service Agreement

This document is not included with my filing schedules due to its voluminous nature; 

however, the Company will make this document available electronically.

I also sponsor certain sections of the Grid Transformation Plan, the executive summary of 

Dominion Energy Virginia’s plans for grid transformation (the “Plan Document”), as 

indicated in Appendix A to the Plan Document. Finally, I sponsor the metrics categories 

as identified in Company Witness Edward H. Baine’s Schedule 2.

Did you provide information to West Monroe Partners, LLC (“West Monroe”) for 

use in the cost-benefit analysis (“CBA”)?

Yes, I provided costs and additional inputs for AMI, electric transportation initiatives, 

and customer education to West Monroe for use in the CBA. I also support the benefits 

reflected in Company Witness Thomas G. Hulsebosch’s Schedule 2, as identified therein.

The specific costs I support in Phase IB are:

Nominal $, in 
Millions

2019

Year 1

2020

Year 2

2021

Year 3 3-year Total

Phase IB $17.2 $83.1 $120.4 $220.8

Capital $14.9 $73.3 $102.7 $190.8

O&M $2.4 $9.8 $17.8 $29.9

3



1 My Schedule 1 provides detailed cost information for the GT Plan components that I

2 sponsor.

3 Q. Mr. Frost, how is your testimony organized?

4 A. My direct testimony is organized as follows:

5 I. Smart Meter Deployment

6
7
8 
9

10
11

A. Existing System, Need, and Proposed Deployment Plan
B. Cost Estimates
C. Benefits of AMI
D. Alternatives Considered
E. Customer Education
F. Opt Out

12 II. Electric Vehicles

13
14
15
16 
17

A. Existing System, Need, and Proposed Deployment Plan
B. Cost Estimates
C. Benefits of Smart Charging Infrastructure Pilot Program
D. Alternatives Considered
E. Customer Education

18 HI. Conclusion

19 I. SMART METER DEPLOYMENT

20 Q. Please provide a brief overview of the Company’s plan to deploy AMI as part of the

21 Grid Transformation Plan.

22 A. Dominion Energy Virginia proposes to fully deploy AMI across its service territory.

23 Through this technology, the Company can remotely read data gathered by smart meters

24 and send commands, inquiries, and upgrades to individual smart meters, minimizing the

25 need for field visits. The full deployment of AMI is a foundational component of the

26 Grid Transformation Plan, effectively enabling all other Plan components. Benefits from

27 full deployment of AMI include operational efficiencies and increased information and

28 control of the electric grid for the Company; customer benefits in savings, convenience,

4
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3

4

5

6

7

8 

9

10

11

12

13

14
15
16
17

18

19
20 
21

1

Q.

A.

Q.

A.

information, in reduced energy consumption; and additional benefits in reduced 

greenhouse gases.

Does the full deployment of AMI meet the definition of an electric distribution grid 

transformation project under Va. Code § 56-576?

Yes, the definition of “electric distribution grid transformation project” in Va. Code 

§ 56-576 specifically includes “advanced metering infrastructure.”

You mentioned that you will address elements related to AMI required by the 2018 

Final Order. What are those elements?

In the 2018 Final Order, the Commission denied the Company’s proposal to fully deploy

AMI, but did so without prejudice to the Company seeking approval of the deployment in

future petitions in compliance with requirements set forth in the 2018 Final Order. The

Commission specified the elements related to AMI deployment that the Company should

include if it chooses to pursue the deployment on pages 10-11 of the 2018 Final Order:

If Dominion [Energy Virginia] chooses to proceed with a proposal 
for full deployment of AMI, its next proposal should be supported 
by a detailed and comprehensive plan for evaluation that addresses, 
at a minimum, the following elements:

a. Detailed cost estimates for all AMI-related spending.

b. Any plan for time-varying rates; and whether any such offering 
would be the default tariff for a customer with an installed smart 
meter.

22 c. Any customer “opt-out” provision, both as to smart meter
23 installation and time-varying rates, under all tariff scenarios for
24 those consumers who so choose and to protect particularly
25 vulnerable customers, such as those with medical conditions that
26 reduce their ability to manage energy usage; and any fees proposed
27 by the Company to be charged to customers who choose to opt-out
28 both as to time-varying rates and smart meter installation.

5



1 d. Analysis of how any plan promotes demand response, energy
2 efficiency, and conservation.

3 e. A transition plan including adequate customer education.

4 The full deployment of AMI is foundational to the Grid Transformation Plan and many

5 other Company initiatives. My testimony will address each of these elements, as well as

6 other relevant information to prove that the full deployment of AMI is reasonable and

7 prudent.

8 Q. On page 12 of the June 27, 2019 Final Order in Case No. PUR-2018-00065 (“2018

9 IRP Final Order”), the Commission ordered the Company in future integrated

10 resources plans (“IRPs”) to “systematically evaluate long-term electric distribution

11 grid planning and proposed electric distribution grid transformation projects. For

12 identified grid transformation projects, the Company shall include: (a) a detailed

13 description of the existing distribution system and the identified need for each

14 proposed grid transformation project; (b) detailed cost estimates of each proposed

15 investment; (c) the benefits associated with each proposed investment; and (d)

16 alternatives considered for each proposed investment.” (Internal footnotes

17 omitted.) Although this is not an IRP proceeding, does your testimony address these

18 requirements as they relate to AMI?

19 A. Yes, I will discuss each of these items. I will also discuss the proposed deployment plan

20 for AMI, the proposed opt-out policy, and the Company’s plan for customer education

21 consistent with the 2018 Final Order.
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A. Existing System, Need, and Proposed Deployment Plan 

What is the current make-up of the meter population across Dominion Energy

Virginia’s service territory?

Dominion Energy Virginia serves approximately 2.54 million customer accounts in 

Virginia. As of July 1, 2019, approximately 78% of Virginia customer meters were 

automated meter reading (“AMR”) meters, approximately 17% were smart meters, and 

approximately 5% were manually read meters. Section III.D' of the Plan Document 

provides details on these meters and how they function.

What is the need driving the full deployment of AMI?

The full deployment of AMI is needed to enable the functionality of a transformed grid 

and to meet the needs and changing expectations of our customers. The Company’s 

existing AMR meters have served the Company and its customers well but have
I

functional limitations. The existing AMR meters:

• Cannot provide interval energy usage data or demand readings, without which the 

Company cannot effectively provide detailed usage information to its customers 

nor offer more advanced rate options like time-varying rates;

• Cannot capture operational conditions in real time or on demand, such as outage 

information and meter tampering;

• Cannot provide real-time premises level voltage, which is critical to integrating 

distributed energy resources (“DERs”) and enabling advanced analytics;

• Cannot be remotely controlled or operated, meaning that the Company must send 

a field representative for common requests.

7



1 Q. What is AML and how does it function?

2 A. The term AMI, or “advanced metering infrastructure,” refers to the over-arching metering

3 system, which includes smart meters, a field area network, and a back office system

4 called the AMI head-end system.

5 Smart meters are electric meters that digitally gather energy usage data in specified

6 increments (i.e., interval data) and other related information. Examples of the

7 information captured by smart meters include energy usage, demand, voltage, and meter

8 temperature, as well as other real-time information regarding the operational status, self-

9 diagnostics, power quality, and condition of the electric grid at the customer premises—

10 enabling the meter to function as an end-of-line sensor at the customer premises.

11 Smart meters are equipped with a network interface card (“NIC”) and communicate with

12 each other, creating what is referred to as a mesh network. The higher the density of

13 smart meters, the stronger the mesh network.

14 A system of field telecommunications devices—comprised of devices called repeaters

15 and collectors—gathers meter data from the mesh network and transmits the data

16 gathered back to the utility through a backhaul network. Together, the mesh and

17 backhaul networks are called the field area network.

18 A head-end system receives and processes the data and serves as an operating platform

19 for the back office team responsible for operating and maintaining AMI. The head-end

20 system also provides information from smart meters to other Company operating and

21 analytical systems such as the meter data management system, the customer information

22 system, and the outage management system, including valuable, real-time information

8



regarding the operational status and condition of the electric grid at the customer1

3

4

2 premises.

m

Figure l provides a visual representation of the components of AMI and how they depend 

on each other to function.

Figure 1: Advanced Metering Infrastructure

Dominion
Energy

Advanced Metering Infrastructure

fl

IM

5 Q. Does the Company have experience with AMI?

6 A. Yes. In 2008, the Company began to deploy AMI technology in a targeted fashion based

7 on specific operational and customer needs. The Company did this at a measured pace

8 over the course of several years during which time we refined our expectations of

9 supplier and technology capabilities and developed operational experience through real-

9
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12 Within each office, the first step is to establish the field area network by deploying

13 network devices (i.e., repeaters and collectors). Next, the deployment of smart meters

14 occurs, which fills in the mesh network, resulting in a robust, secure, and reliable network

15 for two-way communication. As smart meters are deployed, their levels of

16 communication and performance in the context of the growing AMI footprint are

17 monitored and measured against established criteria. After the installation of smart

18 meters in a given office is complete, a period of network optimization will take place

19 where communication levels are measured, and additional network devices may be

20 deployed to further bolster communications.

1

21 Table 1 details the projected plan for full deployment of AMI as measured by the number

22 of smart meters installed in a given office.

world application. Following a competitive bidding process, the Company continued to 

deploy smart meters in larger quantities and densities in diverse geographical areas of our 

service territory in order to validate deployment and operational strategies. The 

Company used the knowledge gained from this limited deployment of AMI to develop its 

strategy for full deployment across the service territory.

Q. How does the Company propose to deploy AMI throughout the service territory?

A. The Company expects to complete deployment of AMI over a six-year period beginning

in 2019. During this time, the remaining approximately 2.1 million smart meters and 

3,100 network devices will be deployed in a structured manner across the Virginia 

service territory office-by-office, with deployment occurring in multiple offices at the 

same time.
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Table 1: Smart Meter Deployment Plan

1

2

3

4 Q.

5 A.

6

Region__
Central___
Northwest 

Eastern 
Eastern 
Eastern 
Central 

Eastern _ 
Central 

Eastern 
Northwest 
Northwest 

Central 

Northwest 
Central 

Eastern 
Northwest 
Central 

'Northwest 

(Central 

Central 
'Northwest 

Central 
Northwest 

(Central 
(Northwest 
(Central 

Northwest

Office 
Richmond 

Orange 
Williamsburg 
Norfolk 

Peninsula 
Petersburg 

VABeach 
East Richmond 

Chuckatuck 
Woodbridge_ 

Warrenton 
Midlothian 

! Leesburg 
j Fredericksburg 
[Chesapeake 

IFairfax 

'Southside 
jBlue Ridge 

IFamriville 
J Altavista 
Rockbridge 

(South Boston 
Springfield 

(Northern Neck 

lAlleghany 
(Gloucester 

Shenandoah 

TOTALS

2019 
40,000 
11,00°

-H— J.

20201
124.000 |
----- - ,

i
51,00p
58.000

103.000
40.000

I
f
*

2021

2,000

43'000
74.000 i

62.000 '
188.000 j
80.000 '
64.000 J
40.000 ’

2022

1,000

2.000 j
3.000 [

11,000 '

19.000
65.000
55-'09°
33.000 

118,000
81.000 
79^000
75.000
15.000

2023

3.000
2.000 
2,000

29.000
I,000

32.000
__2,000

107,000
19'000
61.000
25.000 
lAOOO
15.000
20.000

40,000

2024

1,000

1,000

51,000 | 376,000 j 553,000 | 557,000 372,000

97.000
24.000
14.000
44.000

_20,000
201,000

p
o
€1
to
un

-----------«a
Tota|___g

166,00CS
[ ii,oo6'*
[ 51,000
[ 102,000

179.000
105.000
202.000
101,006

131.000
95.000
33.000

148.000
82.000

111.000
77.000 

I J:23,0q0
~ _19'900

’61,000

25.000
14.000
15.000
20.000

137,000
24,qoq
14'000
44.000 |
20.000 

2,116,000

For simplicity, the totals represent rounded figures. A very small sub-set of meter 

replacements may require special equipment and handling that may cause actual 

completions to fall outside of the years indicated above.

What was the rationale used to determine this deployment plan?

The major determining factors for the full deployment plan were metering operations 

efficiency, deployment efficiency, and geographic diversity. Looking first at operations,

11
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the Company analyzed which areas in its service territory require the highest number of 

truck rolls for basic meter-related service order types. Such requests can be performed 

remotely once AMI is deployed, and fewer truck rolls will lead to lower cost of service 

components and reduced greenhouse gas emissions. The Company prioritized field 

offices based on this analysis; offices that would experience the largest reduction of truck 

rolls, like Norfolk, Peninsula, and Petersburg, were pulled forward in the deployment 

plan.

The Company also considered deployment efficiencies in developing its plan. Deploying 

an entire office and then neighboring offices improves efficiencies for deployment 

resources and allows support resources to train in one area on the new technology before 

starting up a team in another area. Additionally, as mentioned previously, smart meters 

communicate with each other to form the mesh network. Without a strong mesh network,

smart meters cannot communicate with the backhaul network. And without the mesh and
\

backhaul network, no two-way communications between the Company and the 

customers’ smart meter exist to enable meter reading and remote functionality or any of 

the other benefits associated with smart meters. For these reasons, the Company has and 

proposes to continue to deploy AMI office-by-office, which will ensure operational 

efficiency and cost effectiveness.

Finally, the Company also incorporated geographic considerations into the deployment 

plan, ensuring that each of its three regions has deployment activity by 2021, but giving 

early preference to Central and Eastern regions based on the focus of previous 

deployments in Northwest region and the truck roll reduction potential in these areas.
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Table X shows a number of smart meters being deployed in 2019. Why is that?

The Company had ordered approximately 60,000 smart meters prior to the 2018 Final 

Order to further the deployment of the existing 435,000 meters in the field, to keep 

vendors engaged, and to maintain experience with the most recent technological 

developments in the industry. We believe that these installations were in the best interest 

of our customers and are optimistic that the Commission will see the value of the 

investment.

Will any operating systems be retired or replaced as a result of full AMI 

deployment?

The Company plans to use the AMI head-end system currently in place for the full 

deployment of AMI. This system has proven to meet the functional and technical 

specifications of Dominion Energy Virginia, and will scale to support expanded capacity 

in alignment with the planned rollout of smart meters. The Company will upgrade the 

system as needed as the deployment of smart meters progresses and as the Company 

enables additional AMI capabilities. Additionally, the Company plans to retire the AMR 

head-end and associated systems.

B. Cost Estimates

What are the projected investment levels for AMI deployment during Phase IB of 

the Grid Transformation Plan?

Table 2 shows the Company’s anticipated capital and operations and maintenance 

(“O&M”) investments for the deployment of AMI during Phase IB. Table 2 is an excerpt 

from my Schedule 1. As described by Company Witness Gregory J. Morgan, the 

Company has committed to the investments related to AMI in Phase IB being recovered
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through its existing rates for generation and distribution services (“base rates”).
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Table 2: Phase IB Estimated AMI Capital and O&M Investment (in millions)

2019 2020 2021 Total 3 Years*

Capital O&M Capital O&M Capital O&M Capital O&M

$14.9 $1.9 $71.9 $3.0 $100.3 $4.6 $187.0 $9.6

* Three year totals may not add due to rounding.

What is the Company’s total projected investment for AMI deployment?

As shown in Schedule 1, the Company anticipates an estimated $394.4 million in capital 

investment and $53.9 million in O&M investment for the full deployment of AMI over 

the 10-year GT Plan period.

How did the Company develop these estimates?

The Company developed these cost estimates based on competitively negotiated contract 

pricing for various project components, along with current system information on 

quantity, type, and location of meters, engineered solutions for AMI field network design 

by deployment area, current and future internal labor rates, contracts for cellular backhaul 

network communications, and call center operations historical and projected costs. Our 

previous experience deploying AMI informed the cost estimates.

Please discuss the competitively negotiated contracts you mentioned.

In 2011, the Company conducted a competitive bidding process for the overall AMI 

systems vendor, including the back office system (i.e., the head-end system), network 

devices (/.e., repeaters and collectors), network device installation, and smart meter 

purchases. This process resulted in the selection of Itron Networked Solutions, Inc.

14
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p

m
(“INSr), formerly known as Silver Springs Network or SSN. In 2018, the Company j®

m
went through a process with INSI to transition our AMI head-end system to the cloud, ©

m
resulting in a new 10-year contract with updated pricing based on our current full ^

deployment plans. The Master Service Agreement (“MSA”) and all associated 

addendums, including the 2018 Statement of Work associated with conversion to the 

cloud, which are voluminous in nature, will be made available electronically. In addition 

to an updated contract, transitioning to the cloud provided the Company with cost savings 

associated with our network and data center infrastructure, which would have otherwise 

needed upgrading in order to support the full deployment of AMI. Additionally, an 

enhanced level of support from INSI is available now that the system is hosted in their 

cloud environment, providing further labor savings to the Company.

In 2019, the Company decided to separate smart meter purchasing efforts from the MSA.

The Company conducted an RFP for smart meter purchasing, as described in Filing 

Schedule Frost, Attachment A. Based on the results of the RFP, the Company decided to 

use multiple meter suppliers in order to reduce the risk associated with single source 

supply, to ensure access to new features as they become available, and to maintain 

competitiveness in pricing. The Company expects to sign contracts with multiple 

suppliers in the coming months.

Throughout our initial deployment of AMI, the meter exchange vendor has been procured 

through a competitive bidding process. In 2019, the Company conducted another RFP 

for meter exchange contractors in order to ensure we have the best partner and most 

competitive pricing for full deployment. The 2019 RFP is described in Filing Schedule 

Frost, Attachment B. The Company expects to sign a contract with the chosen supplier in

15
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the coming months.

Q. Have these projected costs been incorporated into the CBA presented by the 

Company in this proceeding?

A. Yes, I have provided my Schedule 1 to Company Witness Thomas G. Hulsebosch from 

West Monroe, who has included them in the CBA.

C. Benefits of AMI

Q. What are the benefits of full AMI deployment?

A. From a foundational perspective, the over-arching benefit of full AMI deployment cannot 

be overstated. Nearly every investment within the Grid Transformation Plan relies 

directly on or is enabled by full AMI deployment. Quantitative benefits from full 

deployment of AMI include (i) O&M savings; (ii) avoided capital; and (iii) other benefits 

in the form of reduced bad debt expense, reduced energy diversion, and improved meter 

reading accuracy. Additional benefits also result from AMI, including reduced 

greenhouse gas emissions and economic development.

The full deployment of AMI, combined with the proposed customer information platform 

(“CIP”), also enables broad deployment of time-varying rates and enhances demand-side 

management (“DSM”) programs, leading to energy and demand savings. Together with 

West Monroe, the Company has quantified these benefits and included them in the CBA 

to show the value of full deployment of AMI to customers.

In addition to the quantifiable benefits directly related to AMI, smart meters function as 

end-of-line sensors, generating essential real-time, premises-level data points.

Combining these capabilities of AMI with the grid improvement investments discussed

16
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by Company Witness Robert S. Wright, Jr., will provide new and valuable insights, 

correlations, and trends that will, among other things, detect distribution equipment issues 

proactively and support circuit automation, dynamic circuit reconfiguration, and 

distribution asset and device monitoring.

In addition to the benefits quantified and shown in the CBA, many qualitative benefits 

result from the full deployment of AMI, including improved customer experience, 

reduced hazard exposure for employees, enhanced load forecasting, and enhanced cost of 

service studies. Other qualitative customer engagement benefits rely on the combination 

of AMI and OP.

The benefits of full AMI deployment are perhaps best understood by looking at the 

functional capabilities of AMI.

What are the foundational capabilities of AMI?

Foundational capabilities of AMI include: (i) remote meter reading; (ii) remote connect / 

disconnect; (iii) “found ons”; (iv) meter alerts; and (v) detailed energy usage data (i.e., 

interval data). The Company has enabled these capabilities and has seen the resulting 

benefits in the limited population of AMI already deployed in its service territory. The 

benefits of these capabilities will grow with the expanded deployment of AMI across our 

service territory.

Please explain the remote meter reading capability of AMI and describe the 

associated benefits.

With AMI, the Company can remotely read smart meters. As of June 30, 2019, we have 

completed over 78 million daily reads this calendar year. Our success rate is 99.84% for

C0

m
©
©

17



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Uni
remote daily reads for this time period, meaning we get a daily read for every smart meter

©
99.84% of the time. AMI remote reading capability has out-performed non-AMI based ©

©
reading methods. For example, for the month of May 2019, the read rates for AMR and ^ 

manually read meters were 99.2% and 96.2%, respectively, meaning we get monthly 

reads for all AMR meters 99.2% of the time and for manually read meters 96.2% of the 

time.

Remote meter reading leads to O&M savings because the Company will no longer have 

expense associated with the people and the vehicles needed to retrieve and process 

readings from non-AMI meters, or re-readings when the data was missed on the first 

attempt. In addition, remote meter reading will lead to billing process improvements, 

driving out inaccuracies and process exception handling. The remote meter reading 

capability also leads to avoided capital; specifically, the Company will avoid the 

additional capital associated with AMR-related equipment and systems.

Remote meter reading also provides qualitative benefits in the form of reduced estimated 

bills and leads to an improved customer experience. Remote meter reading also means 

that fewer trucks are on the road, resulting in lower fuel usage and greenhouse gas 

emissions and less hazard exposure for our employees.

Please explain the remote connect / disconnect capability and describe the associated 

benefits.

AMI allows the Company to remotely connect and disconnect electric service from most 

customer premises, reducing the need for meter servicing personnel to visit customer 

premises. With the existing population of smart meters on our system, the Company has

18
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1 avoided over 82,000 truck rolls to complete these types of service orders so far this year, £9

<32 equating to approximately 19.3% of all service orders of this type across our system. ^
a

3 Once AMI is fully deployed, the Company anticipates that approximately 75,000 service

4 orders of this nature will be completed remotely each month.

5 Remote connect / disconnect leads to O&M savings because the Company will no longer

6 have expense associated with the people and the vehicles needed to complete these orders

7 for non-AMI meters. This AMI capability also reduces bad debt expense. By reducing

8 the number of calendar days between a disconnect order and its execution, the balance of

9 past due charges and associated fees is more manageable for customers to resolve. As of

10 June 30, 2019, year-to-date, the average customer bad debt amount for AMI customers

11 was $378 versus $686 for non-AMI customers.

12 Similar to remote meter reading, remote connect / disconnect provides qualitative

13 benefits in the form of an improved customer experience, particularly associated with

14 move in / move out activities, reduced greenhouse gas emissions, and reduced hazard

15 exposure for Company representatives.

16 Q. Please explain the “found on” capability of AMI and describe the associated

17 benefits.

18 A. The Company uses AMI during storm restoration to identify premises that have had

19 power restored but that the system still shows as an outage, which the Company refers to

20 as “found ons.” Operators can “ping” smart meters from the back office to determine if

21 power is on and, if so, can close the outage work orders proactively.

22 The “found on” capability enabled by AMI leads to O&M savings because the Company

19
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will no longer have the expense associated with sending trucks to locations where power

<©has already been restored. Data from the existing AMI footprint shows that the number ^

of “found ons” during outage events is reduced by 80% with AMI. In addition to ^

eliminating unnecessary truck rolls, this capability allows crews to focus on locations that 

actually require line work for service restoration, leading to faster overall restoration for 

all affected customers.

Please explain the meter alerts available with AMI and describe the associated 

benefits.

AMI meters generate alerts that are communicated to the head-end system, enabling back 

office personnel to monitor the status of power at the customer premises and generate 

orders for field investigation when necessary. For example, these alerts can show usage 

irregularities indicating unauthorized tampering with the Company’s metering equipment 

(“energy diversion”), high internal meter temperature indicating a potential problem with 

Company or customer equipment, and voltage anomalies indicating operational issues.

Meter alerts lead to O&M savings in the form of reduced energy diversion. In addition to 

O&M savings, meter temperature alerts from smart meters have generated field visits to 

investigate operating conditions prior to equipment failure, which has avoided outages 

and potential damage to equipment and property.

AMI collects and transmits detailed energy usage data (t.e., at a 30-minute interval 

level). What benefits flow from this data?

Having detailed energy usage data unlocks many benefits for the Company and its 

customers. For customers, this data shows usage patterns, which help them to better

20



1 understand their bill and to identify ways to reduce usage. For example, the Company

2 has developed a daily graph of usage and weather-related data, which is available to those

3 customers with AMI meters. An example is shown in Figure 2.

Figure 2: Daily Graph of Usage and Weather Data

4 Additionally, the Company has developed a pilot high usage alert program for its existing

5 AMI customers where enrolled customers receive text or email alerts in near-real time

6 when their energy usage for the day exceeds a kilowatt-hour threshold set by the

7 customer. In the future, with the proposed CIP, the Company can offer high bill alerts,

8 which translate usage data to estimated dollars, and prepay, which is discussed in more

9 detail later in my testimony.

10 Detailed energy usage data is particularly helpful for net metering customers to

11 understand the details of the energy received and exported at their homes, and how that

12 translates to their net charge each month.

13 Combined with the proposed CEP, this data will enable the Company to broadly offer

21



2

3

4

5

6

7

8

9 Q. 

10 

11

12 A.

13

14 Q.

15

16 A.

17

18

19

20 

21

22

1 time-varying rates and will enhance DSM initiatives, which can lead to significant bill 

savings and reduced system costs. I will discuss both time-varying rates and DSM 

initiatives later in my testimony.

In addition to the benefits that detailed energy usage data provides for customers, this 

data also enables a host of benefits to the Company’s operations, including enhancing the 

Company’s load forecasts used in the Company’s planning processes. In addition, this 

data enhances cost of service studies by informing the assignment of revenue and the 

allocation of costs.

You have discussed the foundational capabilities of AMI from which the Company 

has already seen the benefits. What other capabilities of AMI does the Company 

plan to enable or enhance in the future?

In the future, the Company plans to enable or enhance: (i) remote transition to net 

metering; and (ii) enhanced voltage data collection.

Please explain the remote transition to net metering capability and describe the 

associated benefits.

Today, when a customer requests to net meter, the Company must visit the premises and 

exchange the existing meter once the customer has installed his or her solar system and 

passed inspection. This is true even in the case where the new net metering customer 

already has a smart meter. The Company plans to implement programming to enable 

remote over-the-air transitioning of the existing smart meter to a net meter upon customer 

completion of the net metering application process.

Remote transition to net metering will lead to O&M savings in the form of reduced

i®

&
m
©

a
©

22



1

2

3

4

5 Q.

6

7 A.

8 

9

10

11

12

13 Q.

14

15

16 A.

17

18

19

20 Q.

21 A.

22

expense associated with the people and the vehicles needed to complete these orders.

This capability will also improve the customer experience, reduce greenhouse gas 

emissions, reduce hazard exposure for our employees, and ultimately facilitate the 

integration of DERs.

Please explain the enhanced voltage data collection capability of AMI and describe 

the associated benefits.

The Company plans to upgrade its AMI head-end system to include a software module 

associated with voltage data collection and analysis. Enhanced voltage data collection 

from AMI combined with the system investments discussed by Company Witness Robert 

S. Wright, Jr., will enable the Company to model the behavior of DERs and perform 

other analytics, and will enhance feeder voltage optimization. Company Witness Wright 

describes these benefits.

As you mentioned, and as the Commission noted in the 2018 Final Order, the full 

deployment of AMI enables the Company to broadly offer time-varying rates. Does 

the Company plan to offer time-varying rates after full deployment of AMI?

Yes, we do. The Company is in the process of developing time-varying rates that will 

leverage AMI both during and after deployment. Company Witness Morgan describes 

the Company’s plans related to time-varying rates. He also addresses the direction 

provided in the 2018 Final Order related to opt-in and opt-out options for such rates.

Does full AMI deployment enable a prepay program?

Yes. Full AMI deployment combined with the new CIP will enable the Company to 

develop a prepay program. Prepay is a program that allows customers to make an up­
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front payment of their energy bill that will then be reduced over time based on their 

ongoing usage. Customers will receive alerts as their balance is depleted, and can take 

action accordingly. In other words, prepay allows customers to manage their energy 

usage within their budget. In the industry, prepay programs have also been shown to 

result in energy savings.

You also mentioned that AMI will enhance the Company’s DSM initiatives. Please 

discuss.

The Company intends to leverage AMI to enhance DSM initiatives in its service 

territory. To that end, in March 2019, the Company issued an RFP for DSM programs 

that included a request for information about the degree to which AMI could enhance 

program operations. The responses generally state that broad deployment of AMI would 

provide information that could be used to more effectively target the most appropriate 

customers for specific programs and would provide better recommendations for energy 

savings within any program that involves a behavioral or educational component. In 

addition, broad deployment of AMI would provide information that could be used to 

enhance the evaluation of program effectiveness and would enable, in conjunction with a 

new CIP, implementation of a future peak-time rebate (“PTR”) program.

Please explain how a PTR program would work.

PTR is a customer program designed to target and reduce the Company’s coincident peak 

period. The Company would call a certain number of PTR events per year, each lasting 

for a certain number of hours. For example, the Company could call ten four-hour events 

per year to cover projected coincident peak periods. Once called, enrolled customers 

would receive a notification of the opportunity to reduce usage, and would earn a rebate
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if they reduce usage during the PTR event. Customers would not be penalized if they do 

not reduce usage during the event.

Aside from enabling DSM programs that leverage AMI, does full AMI deployment 

provide other benefits to the Company’s DSM initiatives?

Yes, AMI also provides a significant benefit to the evaluation, measurement, and 

verification (“EM&V”) requirements of DSM programs and further supports DSM 

operations. For EM&V, AMI provides detailed energy usage data from each customer 

endpoint where smart meters are deployed. Operationally, for customers enrolled in 

current peak-shaving programs, AMI can provide data indicating load curtailed at the 

metering points of participating customers in near-real time.

In sum, the Company fully plans to leverage the full deployment of AMI to promote 

demand response, energy efficiency, and conservation.

D. Alternatives Considered

What alternatives to the proposed deployment of AMI did the Company consider?

The Company considered not expediting AMI deployment, as proposed here, but 

continuing a slow rollout as we have done for the last several years. Given the aging 

state of our non-AMI meters and systems today and the amount of investment that would 

be needed to maintain their viability, as well as the lack of support the legacy meters and 

systems provide for many grid transformation initiatives, the Company felt that this was 

no longer a viable deployment approach. A slower rollout of AMI delays benefits and 

may eliminate the benefit of some avoided capital expense altogether.
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1 Q. Did the Company consider alternative AMI systems?

2 A. Yes. In 2008, the Company piloted the Elster AMI system. At that time, Elster was an

3 industry leader in AMI systems for large utilities. Elster’s AMI technology was

4 proprietary, meaning only its smart meters could be used with its network and back office

5 system. The Company evaluated the Elster system for applications involving commercial

6 and industrial complex meters, rugged and expansive terrain (e.g., mountain, valley,

7 rural), and dense populations (e.g., urban).

8 The period of 2008 to 2010 saw rapid changes in AMI technology, with many new

9 vendors entering the market. In 2010, the Company issued a request for information

10 (“RFI”) to collect information on additional AMI systems available in the market. This

11 research resulted in the Company issuing a competitive REP in 2011 to select new AMI

12 systems and smart meter vendors.

13 During this process, the Company focused on potential vendors’ relevant experience,

14 competitive pricing, and overall capabilities. From a systems and technology

15 perspective, technical selection criteria focused on security, network reliability, and

16 technical performance; scalability potential; and technical and functional requirements.

17 The Company also had a preference to select an AMI partner that would allow for

18 diversity in smart meter suppliers, and wanted to ensure that the selected technology

19 would not become obsolete in the medium and long term. From this RFP, the Company

20 selected its AMI systems vendor, INSI (formerly Silver Springs Networks).
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1 Q. Does the Company have any concerns related to the potential premature

2 obsolescence with the selected AMI technology?

3 A. No. The Company is not concerned with premature obsolescence of the chosen AMI

4 technology based on the status of AMI deployment across the United States; the research

5 published by third parties and industry experts; and the technology features and

6 capabilities, including specific feedback and assurances from the vendors. Company

7 Witness Hulsebosch provides further details regarding AMI technology from an industry

8 perspective.

9 E. Customer Education

10 Q. The 2018 Final Order required information on a transition plan to AMI, including

11 adequate customer education. How does the Company plan to educate customers in

12 connection with the full deployment of AMI?

13 A. Fully deploying AMI across the service territory provides the Company with the unique

14 opportunity to interact directly with 2.1 million customers over the next six years. To

15 ensure that the customer experience associated with the meter exchange is a positive one,

16 the smart meter deployment team will be executing an outreach and education strategy, to

17 include targeted communications to each customer prior to and during the installation

18 phase of the new smart meter. These types of communications will be delivered through

19 several channels, including direct mail, door hangers, social media, web, mobile, and

20 public presentations. Customer communications will alert customers of the upcoming

21 meter exchange, direct customers to the website for frequently asked questions, and

22 provide options for setting an appointment for property access if needed. Examples of

23 direct mail and door hangers can be found in my Schedules 2 and 3.
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1 Additional post-deployment communications and outreach will also serve as a 

mechanism to educate and inform customers on benefits of their smart meter. Post-
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2

deployment outreach will include educating customers on tools already available to smart 

meter customers, and to new tools and applications as they become available. For more 

information on post-deployment customer education, please refer to Section VI.A.7 of the 

Plan Document.

Is customer education related to the GT Plan necessary beyond the full deployment 

of AMI?

Yes. Because the Grid Transformation Plan is comprehensive and offers such a wide 

variety of benefits to all customer types, customer education appropriately extends to 

multiple GT Plan elements beyond smart meters. Accordingly, the Company will focus 

on educating customers about the entire grid transformation process, associated projects 

and investments, and about when and how they can fully utilize the new capabilities of 

the transformed distribution grid. This GT Plan-related customer education plan 

supplements the Company’s overall efforts to educate its customers from topics ranging 

from available rate schedules to general energy education.

The Company’s customer education plan for the GT Plan, which I sponsor, is attached to 

the Plan Document as Appendix F. The overarching goals for this plan are to educate 

customers, to raise awareness and understanding of the benefits of the Grid 

Transformation Plan investments, and to encourage participation in future programs and 

offerings to fully maximize the benefits of GT Plan. This will be accomplished by the 

Company’s commitment to deliver concise, consistent, easy-to-understand content via 

multiple external communications channels, including but not limited to, website content,
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2

social media, digital and direct mail, bill inserts and newsletters, presentations and public 

events, video and display signage, media coverage through local and regional news 

outlets and interactions with the customer service organization.

F. Opt-Out Policy

The 2018 Final Order required information on any opt-out policy related to smart 

meter installation. What is the Company’s position related to customers opting out 

of the smart meter deployment?

The Company fully supports AMI and the benefits it provides, and believes all customers 

should have a smart meter. Accordingly, the Company has developed a comprehensive 

customer education plan. Nevertheless, the Company understands that some customers 

may prefer not to have a smart meter and we plan to accommodate those customers 

where practical if deemed necessary by the Commission.

Please describe the process involved when a customer opts out of smart meter 

deployment.

When a customer opts out of smart meter installation, the Company must expend 

additional resources both initially and on an ongoing basis. Up front, the Company must 

create an opt-out version of the meter—a smart meter with the communications device 

removed. The Company must then install that meter. There are also administrative 

expenses associated with a customer’s initial decision to opt out of smart meter 

installation, such as program administration and reporting, customer communications and 

account management, work order generation and scheduling, inventory management and 

shipping. On a monthly basis, the Company must send a meter reader to manually read 

the non-communicating meter.
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What is the Company’s current opt-out practice for smart meters?

Currently residential customers on Rate Schedule 1 with accounts in good standing are 

allowed to opt out of smart meter installation upon request and at no expense. These 

customers receive an information packet explaining the benefits of AMI that they would 

forego by opting out. The customer is required to complete and return forms confirming 

their acknowledgement that opting out at no expense is an interim solution until the 

Company has an opt-out program approved by the Commission. See my Schedule 4 for 

details on the information packet provided when a customer requests to opt out of smart 

meter installation.

How many customers have opted out of smart meter installation during the initial 

deployment of AMI?

As of June 30, 2019, a total of 694 customers, or 0.16% of our current smart meter 

population, have chosen to opt out of having a smart meter. However, opt out to date has 

occurred at no cost to the customer, so the Company expects the percentage of smart 

meter opt-out customers to decline once fees are imposed.

Please describe the opt-out policy that the Company is proposing going forward.

Under the Company’s proposed opt-out policy, residential customers taking basic service 

on Rate Schedule 1 with accounts in good standing will be eligible to opt out of smart 

meter installation upon request. The Company proposes to impose a one-time initial fee 

of $84.53 and an ongoing monthly fee of $29.20. These fees are intended to be revenue 

neutral, meaning that the Company intends to only recover the incremental costs of a 

customer opting out of smart meter installation. My Schedule 5 provides a draft of the 

proposed policy, including fees. My Schedule 6 provides a detailed breakdown of



1 estimated up front and ongoing costs associated with customers opting out of smart meter

2 installation. My Schedule 7 provides the proposed update to the Company’s Terms and

3 Conditions in clean and redline formats for which the Company seeks approval to
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implement these proposed fees. Finally, my Schedule 8 provides charts comparing the 

proposed fees with those imposed by other utilities for smart meter opt out.

Why is the opt-out policy limited to certain residential customers?

Customers receiving electric service on any time-varying or demand rate and customers 

who generate electricity are ineligible to opt out of smart meter installation because 

detailed energy usage data is required to bill these customers. Allowing these types of 

customers to opt out of smart meter installation would require maintenance of legacy 

systems or significant enhancements to existing systems, which the Company has 

determined to be cost prohibitive.

Additionally, for customers who generate electricity, allowing these customers to opt out 

of smart meter installation would preclude the Company from monitoring voltage and 

other characteristics of electrical service at that endpoint—eliminating the end-of-line 

sensor benefit of smart meters.

What will happen to existing opt-out customers?
i

Once approved, the Company proposes to send all current interim opt-out customers a 

letter informing them of the opt-out policy and associated fees. These customers will 

have the option to opt in to AMI at no charge, or they will be transitioned to the approved 

opt-out program where ongoing fees will be applied to their account from a specified date 

going forward. The one-time initial fee will not be billed to these interim opt-out
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1 customers because the costs have already been recovered through base rates. yn

2 H. ELECTRIC VEHICLES @

3 Q. Mr. Frost, what is the status of the electric vehicle (“EV”) market today?

4 A. EVs are continuing to gain market share, largely due to advancements in battery

5 technology, additional EV model availability, declining costs, and benefits provided to

6 customers and the environment. According to a recent Edison Electric Institute Report,1

7 the number of EVs on the road in the United States is projected to reach 18.7 million in

8 2030, which is up from approximately 1 million EVs on the road at the end of 2018. This

9 projection is about 7% of the 259 million cars and light trucks expected to be on U.S.

10 roads in 2030.

11 In Virginia, as of December 31, 2018, there were approximately 16,500 electric vehicles

12 registered, which is 63% growth since December 31,2017. Of the 16,500 EVs in

13 Virginia, approximately 11,110 were registered in the Company’s service territory. The

14 Company worked with Navigant Consulting, Inc. (“Navigant”) to forecast EV adoption

15 in the Company’s service territory. Navigant’s forecast shows that adoption is expected

16 to increase in the years to come, with about 169,000 EVs projected to be in the

17 Company’s Virginia service territory in 2030. See my Schedule 9 for the full adoption

18 forecast.

1 See /!/C/?://www.edisonfoundation.net/iei/publications/Documents/IEI_EEl%20EV%20Forecast%20 
Report_Nov2018 .pdf.
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Please provide an overview of the Company’s overall strategy to meet this growing 

demand for electric transportation.

The Company has worked diligently with its customers, stakeholders, and peers, as well 

as internal and external experts, to develop a comprehensive electric transportation 

strategy. The strategy includes internal initiatives focused on the Company’s own 

activities and external initiatives designed to ensure grid reliability and to be a trusted 

resource for customers as they transition to electric transportation. Internally, the electric 

transportation strategy includes offering workplace charging to employees and 

incorporating more EYs into the Company’s fleet. Externally, the strategy includes 

developing rate structures and DSM programs that support off-peak EV charging, 

supporting the development of smart charging infrastructure, and educating.customers on 

electric transportation.

What portion of this overall electric transportation strategy is the Company seeking 

approval of in this proceeding?

As part of the GT Plan, the Company is seeking approval of incentives for customers to 

adopt smart charging infrastructure. The Company is also proposing to own charging 

infrastructure at certain strategic locations. We will refer to these initiatives as the 

“Smart Charging Infrastructure Pilot Program.”

Before discussing the Smart Charging Infrastructure Pilot Program, please provide 

some additional details on other aspects of the Company’s electric transportation 

strategy. What are some examples of the internal EV-related initiatives?

The Company believes that the electrification of transportation provides a number of 

benefits, and plans to lead by example. The Company has worked collaboratively with
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1 its corporate parent, Dominion Energy, Inc. (“Dominion Energy”), to enable many of its

2 internal EV-related initiatives. For example, in May 2019, the Company began operating

3 an all-electric shuttle between its Richmond-based offices. The Company will continue

4 to add additional electric vehicles to its fleet with a goal of having 25% of its light duty

5 fleet converted to electric or plug-in hybrid electric by 2025. As another example,

6 Dominion Energy is installing workplace charging stations at a number of offices. These

7 initiatives support electric transportation options for employees and will help the

8 Company gain installation and operating experience—experience that it can use to help

9 its customers who have similar initiatives.

10 Q. You also mentioned external initiatives to develop rate structures and DSM

11 programs that support smart EV use. Please elaborate.

12 A. The Company is developing new, time varying rate structures to allow customers,

13 including EV drivers, to better manage their energy usage. Company Witness Morgan

14 addresses the status of those efforts and the Company’s plan to file an experimental,

15 voluntary time varying rate.

16 The Company is also evaluating DSM programs designed to encourage efficient charging

17 of electric vehicles and shifting of electric vehicle charging load to off-peak periods. The

18 Company solicited market input for EV-related DSM program designs in its most recent

19 DSMRFP. The Company is currently evaluating the results from the DSM RFP in

20 advance of its next DSM filing.
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1 Q. Are there any other external initiatives aside from the Smart Charging

2 Infrastructure Pilot Program that you would like to highlight?

3 A. Yes, the Company recently launched three other EV-related initiatives that I would like to

4 mention. First, earlier this year, the Company launched an innovative online electric

5 vehicle educational tool at www.dominionenergy.com/EV, which consists of a savings

6 calculator, information on carbon reduction, a charger finder, and more. The Company

7 launched this website to respond to customer questions and to further efforts in gaining

8 customers’ trust in the Company as an expert for electric transportation. Second, on

9 August 29, 2019, the Company announced an innovative electric school bus initiative to

10 replace diesel school buses with electric school buses, and then leverage the batteries

11 using vehicle-to-grid technology. Third, the Company is evaluating a potential project to

12 study battery storage paired with direct current fast charging infrastructure, which should

13 provide feedback on the capabilities of the technology.

14 Q. Turning to the Smart Charging Infrastructure Pilot Program, please explain the

15 proposed program.

16 A. The proposed Smart Charging Infrastructure Pilot Program aims to provide the Company

17 with the data and tools necessary to understand and manage future EV charging load in

18 furtherance of additional investments, pilots, programs, or rate designs that will support

19 EV adoption while minimizing the impact of EV charging on the distribution grid. The

20 Pilot Program will consist of (i) rebates for the infrastructure and upgrades, if necessary,

21 at EV charging sites, often referred to as the “make-ready,” and (ii) rebates for the smart

22 charging equipment that enables managed charging. Figure 3 provides a diagram of these

23 two components of EV infrastructure.
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Figure 3: EV Infrastructure Diagram
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Smart Infrastructure Pilot 
Program "Make-Ready"

Source: Edison Foundation, Plug-in Electric Vehicle Sales Forecast Through 2030 and the Charging Infrastructure Required, Figure 7

The Pilot Program will also include Company-owned charging infrastructure at strategic 

locations.

Does Smart Charging Infrastructure Pilot Program meet the definition of an electric 

distribution grid transformation project under Va. Code § 56-576?

Yes, the Pilot Program includes investment in “electrical facilities and infrastructure 

necessary to support electric vehicle charging systems.”

Are there other policies that support the Company’s strategy, including the Smart 

Charging Infrastructure Pilot Program?

Yes. The Virginia Energy Plan encourages the shift to alternative fuel transportation 

including electric vehicles. The Virginia Energy Plan also mentions the benefits of 

managed charging. The Company’s Smart Charging Infrastructure Pilot Program also 

supports the Commonwealth’s participation in the Transportation Climate Initiative by 

encouraging low-to-no emission vehicles in furtherance of reducing pollution from the
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transportation sector.

As you did in the AMI section above, can you please address the Commission’s four 

requirements the 2018 IRP Final Order as they relate to the Smart Charging 

Infrastructure Pilot Program?

Yes, I will discuss each of these items in turn. I will also discuss the proposed 

deployment plan developed based on the identified need, as well as the Company’s plan 

for customer education related to the Pilot Program.

A. Existing System, Need, and Proposed Deployment Plan 

Please explain how EVs are typically charged.

Charging an EV requires plugging in to a charger that is connected to the electric grid. 

There are three major categories of chargers^Ehat are distinguishable by the amount of 

power the charger can provide, which results in different speeds of charging. Level 1 

refers to use of a standard 120-volt (“V”) outlet, which charges three to five miles of 

range per hour. Level 1 charging is ideal for overnight charging for EV owners that 

travel about 30 miles or fewer per day. Level 2 chargers require a higher voltage at 

240V, which charges 10 to 20 miles of range per hour. Level 2 charging is ideal for 

workplaces, multi-family dwellings, and locations with the potential for more electric 

vehicles than chargers. Finally, Level 3—also known as direct current fast charging 

(“DC Fast Charge” or “DCFC”)—can charge an EV battery to approximately 80% of 

capacity in 20 to 30 minutes. DCFC requires three-phase electric service and significant 

capacity. It is ideal for public locations to support travel over long distances.
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1 Q. What is the current status of charging infrastructure in Virginia?

2 A. As of August 15, 2019, there were approximately 595 Level 2 and DCFC charging

3 stations in Virginia available for public use according to the Alternative Fuels Data

4 Center. The Company has worked with charging station companies including Tesla

5 Motors, Electrify America, and EVgo Services to interconnect the majority of the

6 charging stations installed in Virginia, including several sites with connected load of over

7 one megawatt.

8 While the number of charging stations may seem significant, not all of these stations are

9 available to all EV drivers. For example, many of the DCFC stations are Tesla

10 Superchargers, which are limited to Tesla drivers. Others are installed at dealerships and

11 are only available during business hours. There are also concerns about redundancy;

12 many charging stations sites only have one station, meaning if the station is in use or out

13 of service, an EV driver must wait or attempt to find another charging site. Lastly, most

14 of the non-Tesla DCFC stations have a charging capacity of only 50 kilowatts (“kW”),

15 which is faster than Level 2 charging, but still can require more than one hour to charge

16 an EV battery to 80%. Newer DCFC technology is often 100 kW or higher, which can

17 charge an EV battery much faster than 50 kW technology.

18 Q. Will this charging infrastructure support the projected level of adoption of EVs in

19 the Commonwealth?

20 A. No. Industry sources attempt to project the level of charging infrastructure needed to

21 support specific levels of adoption. To support 169,000 EVs forecasted to be in Virginia
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in 2030, the Department of Energy’s EVI-Pro Lite tool2 estimates the following 

infrastructure is needed:

• 3,778 workplace charging Level 2 plugs;

• 2,614 public Level 2 charging plugs; and

• 414 public DCFC charging plugs.

My Schedule 10, page 1 of 2, shows the results from the Department of Energy’s EVI- 

Pro Lite tool.

What are the drivers of the Smart Charging Infrastructure Pilot Program?

Though the level of adoption varies by source, industry experts agree that EV adoption 

will continue to increase, and with that adoption comes increased demand for electricity. 

The Company recognizes the opportunity to manage this increased demand to minimize 

impacts on the distribution grid and increase overall grid utilization.

What is managed charging and why is it important?

Managed charging—also called intelligent or smart charging—allows a utility or third- 

party to remotel y control vehicle charging by turning it up, down, or off to better 

correspond to the needs of the grid, much like traditional demand response programs. 

Managed charging is important because without awareness of the additional load 

resulting from EV charging and the ability to manage it, the Company loses the 

opportunity to reduce the impacts on the distribution grid.

As shown in Schedule 9, approximately 169,000 EVs are forecasted in the Company’s 

Virginia service territory, requiring 558 gigawatt-hours (“GWh”) of electricity annually
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2 See https://afdc.energy.gov/evi-pro-lite.
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with a demand of 187 megawatts (“MW”). Prudently integrating and managing EV 

charging load on the grid is foundational to the Company’s EV strategy, and vital to the 

Company’s larger grid transformation objectives. The Company is not alone in this goal. 

According to the Smart Electric Power Alliance, as of May 2019, there were 38 utility- 

run managed charging pilots or programs for residential customers, multi-family 

customers, workplaces, fleets, public charging, and transit.

Q. How many rebates does the Company propose to offer through the Smart Charging 

Infrastructure Pilot Program, and to whom?

A. The Pilot Program will offer rebates to multi-family sites, workplace sites, public DCFC 

sites, and to transit agencies installing infrastructure for electric buses. The table below 

provides a summary of the segments, incentive amounts, and number of incentives.

Table 3: Phase IB Rebates

Segment

Multi-family

Rebate Amount

Up to $4,071 for each 
dual port Level 2 

networked charging 
station

Up to $11,140 for 
make-ready for each 

station

Number of Charging 
Stations During Phase IB
Up to 25 charging stations

Workplace • Up to $2,714 for each 
dual port Level 2 

networked charging 
station,

• Up to $11,140 for 
make-ready for each 

stations

Up to 400 charging stations



Segment

DCFC

Rebate Amount

Up to $36,720 for each 
dual port networked 

DCFC charging station 
• Up to $73,500 for 

make-ready for each 
station

Number of Charging 
Stations During Phase IB
Up to 30 charging stations; 

each customer must install at 
least two charging stations per 

site that can charge all EV 
types; each customer is limited 

to four rebates
Transit Up to $53,451 for each 

networked DCFC 
charging station 

* Up to $73,500 for 
make-ready for each 

station 1 11

Up to 60 charging stations; 
each customer is limited to a 

maximum of six rebates

1 To be eligible for a rebate, the site host must agree to provide charging data to the

2 Company. The data includes, but is not limited to, time and duration of charging

3 sessions, energy consumed, and peak demand during the charging sessions. The site host

4 is responsible for the procurement, installation, and ownership of the EV charging

5 station(s). The rebate amounts for the make-ready are designed to offset the cost of the

6 electrical infrastructure and upgrades needed to install the smart charging infrastructure.

7 The rebate amounts for the charging stations are designed to help offset the incremental

8 cost of installing a smart charging station instead of a charging station without the ability

9 to collect charging data and participate in managed charging.

10 Q. You stated that the Company will also own charging infrastructure at strategic

11 locations as part of the Smart Charging Infrastructure Pilot Program. Please

12 explain.

13 A. Yes. The Company is proposing to own up to four charging stations during Phase IB as

14 part of its ongoing strategy to support electrification in the rideshare market segment.

15 The rideshare segment refers to car services that allow a rider to use a smartphone app to
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m
arrange a ride in a privately owned or leased vehicle for a fee. Including the rideshare

market segment in the Smart Charging Infrastructure Pilot Program is important for ^
©

several reasons. The number of vehicle miles traveled in the rideshare market is growing ^ 

exponentially. Similar to other segments mentioned above, the Company does not have 

the data necessary to understand charging behavior and impacts to the distribution system 

resulting from rideshare EV drivers and seeks to obtain this data through the Smart 

Charging Infrastructure Pilot Program. The Company is proposing to own four charging 

stations sited to strategically enable additional electric vehicles to participate in rideshare 

, platforms, and to study the charging behavior and impacts to the distribution system 

resulting from rideshare EV drivers concentrated in a certain area. The Company will 

install and own the charging stations; procurement will be through an REP process. The 

Company is engaged in ongoing discussions with the rideshare industry to identify 

location(s) for this initiative. Locations will be in the Company’s Virginia service 

territory. If approved, the Company will solicit site hosts in the strategically sited areas, 

ensuring the stations are accessible to both rideshare drivers and the public. Site hosts at
i

the identified locations will be responsible for electricity bills, and any fees collected 

from drivers for the use of the charging stations will be provided to the site hosts. The 

Company will not retain any fees collected from drivers for the use of the charging 

stations.

Q. How did the Company determine what segments to target?

A. The Company determined what segments to target based on its prior experience and 

identified areas for growth.

In 2011, the Company launched its Electric Vehicle Pricing Plans Pilot Program to learn
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about its residential customers’ EV charging behaviors and to study the impacts of EY 

charging on the grid; the Commission approved that Pricing Pilot Program in Case No. 

PUE-2011-00014. By the conclusion of the Pricing Pilot Program in 2018, the Company 

had developed a general understanding of current residential charging behavior and 

potential impacts to the distribution system. Accordingly, the Company is not proposing 

to further pilot a program for residential single-family customers. Instead, the Company 

is evaluating managed charging programs for single-family residential customers as part 

of its future DSM filings.

Since the conclusion of the Pricing Pilot Program, the EV market in Virginia has 

continued to grow and charging technologies and behaviors have continued to evolve. 

Interest in EVs has expanded from largely single-family residential customers to 

customers in many other segments with different charging behaviors. The Company 

seeks to lay the groundwork to offer pilot programs for several of these segments as part 

of this proceeding.

Industry experts agree that the majority of EV charging happens at home. Many multi­

family residential customers, such as those in apartment complexes or condominiums, are 

not able to install EV charging at their residence. Instead, EV charging infrastructure 

would need to be installed in common areas. These customers were not part of the 

Pricing Pilot Program; thus, the Company seeks to incent smart charging infrastructure at 

multi-family locations to understand charging behavior and impacts to the distribution 

system as adoption increases in this segment.

The second most common location for EV charging is at work. Workplace charging
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allows EV drivers to increase their electric driving range each day, reduces range anxiety, ^

a
and provides charging options for drivers who do not have access to home charging. The @

©
Company is not aware of widespread proliferation of workplace charging stations ^

installed in Virginia and seeks to incent smart charging infrastructure to gather the data 

necessary to understand workplace charging behaviors and the impacts to the distribution 

system for this segment.

As stated earlier in my testimony, the Company has worked with charging station 

companies including Tesla Motors, Electrify America, and EVgo Services to interconnect 

the majority of DCFC stations installed in Virginia. These charging stations are not 

individually metered, so the Company seeks to incent smart charging infrastructure to 

obtain the data necessary to understand charging behavior and impacts to the distribution 

system resulting from charging at DCFC stations.

Please continue.

In addition to charging infrastructure for passenger EVs, the Smart Charging 

Infrastructure Pilot Program includes incentives for smart charging infrastructure for 

transit agencies and universities who are electrifying their bus fleets. Similar to 

passenger EVs, electric transit buses are cheaper to fuel and maintain than traditional 

diesel buses. Electric buses provide significant environmental benefits over diesel buses 

in the form of reduced greenhouse gas emissions and reduced transportation noise. There 

has also been an influx of grant funding for electric transit buses, including in Virginia.

For these reasons, the Company believes electric transit bus adoption will increase 

significantly over the next few years. Indeed, over the last 12 months, the Company has 

received seven inquiries from transit agencies and universities with bus fleets regarding
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©
1 electric buses. The DCFC infrastructure for transit buses can range from 60 kW to 500 43

<@j
2 kW per charger. The Company does not have the data necessary to understand charging @

3 behavior and impacts to the distribution system resulting from charging electric transit ^

4 buses, and seeks to obtain this data through the Smart Charging Infrastructure Pilot

5 Program.

6 The Company chose to include the rideshare segment to understand charging behavior

7 and impacts to the distribution system resulting from vehicles that have high daily vehicle

8 miles traveled in a concentrated area. The Company also believes that including both the

9 transit and rideshare segments in its Smart Charging Infrastructure Pilot Program will

10 lead to more equitable future pilots, programs, or rate designs to support EV adoption

11 while minimizing the impact of EV charging on the distribution grid.

12 In summary, the Company believes collecting the data necessary to understand the

13 charging behaviors of the segments above and the potential impacts to the distribution

14 grid will benefit all customers because it will position the Company to design programs

15 and rate designs to encourage managed charging.

16 Q. Does the Company’s EV strategy include options for vulnerable customers, such as

17 low income, elderly, and disabled individuals?

18 A. Yes. Electrifying transit buses will extend the benefits of electric transportation to

19 customers that may not be physically able to drive a vehicle of their own, or that may not

20 be financially able to purchase a vehicle. The Company’s incentives for multi-family

21 communities can provide charging infrastructure for customers in affordable housing.

22 Additionally, the Company is committed to supporting electric rideshare vehicles; many
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such rides start or end in low income areas, with a Richmond Times Dispatch article 

reporting that 58% of local Lyft rides start or end in low-income areas.3 Encouraging 

EVs in the rideshare segment will help ensure the benefits of electric transportation, such 

as air quality improvement, are seen in low income areas, which are often areas that are 

impacted with disproportionally higher emissions.

Why is the Company referring to this initiative as a Pilot Program?

The Company is referring to this initiative as a Pilot Program because it will incent 

installation of the required infrastructure and collect the baseline data required to be able 

to design managed charging programs and other customer offerings that will support EV 

adoption while minimizing EV charging impacts to the distribution grid.

What is the deployment schedule for the Smart Charging Infrastructure Pilot 

Program?

During the fourth quarter of 2019, the Company will issue an REP for turn-key 

implementation services for the Pilot Program, including enrollment, communications, 

rebate processing, and evaluation. The Company will also issue an RFP for the 

Company-owned charging infrastructure in 2019.

If approved, the Company intends to implement the Smart Charging Infrastructure Pilot 

Program within 60 days of approval. The Company plans collect and evaluate data 

obtained as part of the Smart Charging Infrastructure Pilot Program during 2020 and 

2021. In late 2021, the Company anticipates requesting approval of managed charging

3 See https://www.richmond.cora/opinion/their-opinion/cabell-rosanelli-column-continue-richmond-s-transportation- 
evolution/article_57d0 lf4b-d097-512a-8936-aab3f5c64c39.html. See also
https://www.forbes.eom/sites/korihale/2019/04/02/lyfts-minority-drivers-level-up-in-26-billion-ipo/#23c684882983 
(reporting that 44% of Lyft rides start or end in low income areas).
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4 customers.

5 B. Cost Estimates

6 Q. What is the Company’s projected investment for the Smart Charging Infrastructure

7 Pilot Program during Phase IB?

8 A. Table 4 shows the Company’s anticipated capital and O&M investments for the

9 deployment of AMI during Phase IB. Table 4 is an excerpt from my Schedule l.

1 pilots, programs, or rate designs. Importantly, without the data collected as part of the

2 Smart Charging Infrastructure Pilot Program during 2020 and 2021, the Company would

3 not be able to design customer offerings specific to the charging behavior of its

Table 4: Phase IB Estimated Smart Charging Infrastructure Pilot Program Capital and
O&M Investment (in millions)

2019 2020 2021 Total 3 Years

Capital O&M Capital O&M Capital O&M Capital O&M

$0 $0.4 $1.5 $5.3 $2.4 $11.4 $3.9 $17.1

10 Q. What is the Company’s total projected investment for the Smart Charging

11 Infrastructure Pilot Program?

12 A. As shown in Schedule 1, the Company anticipates an estimated $7.3 million in capital

13 investment and $42.9 million in O&M investment over the 10-year GT Plan period.

14 Q. How did the Company develop these estimates and ensure they are reasonable?

15 A. The Company began with the EV adoption forecast for its Virginia service territory

16 developed by Navigant, attached as my Schedule 9. Next, the Company used the

17 Department of Energy’s EVI-Pro Lite tool to estimate the charging infrastructure
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number of rebates is based on the infrastructure that will likely be installed during 

Phase IB.

The Company gathered cost information from various sources to determine the 

incremental cost of the smart charging stations and the costs for construction and 

installation. Dominion Energy Services, Inc., issued an RFP for workplace charging 

stations in March 2019. The Company also solicited pricing from bidders for other types 

of charging stations, including DCFC stations. Filing Schedule Frost, Attachment C 

provides a summary of the RFP. The Company used the responses to the RFP as 

indicative pricing and this pricing served as the basis for the rebate amounts for the 

charging stations. The Company requested input from several charging station 

companies regarding installation costs and used this input, coupled with its experience 

interconnecting charging stations, as indicative pricing for make-ready. The rebate 

quantities and incentive amounts for the transit segment are based on input from transit 

agencies, transit bus manufacturers, and the Virginia Statewide Contract for electric 

transit buses, which was established by the Virginia Department of General Services

required to support the number of EVs in the forecast in 2030, as shown in my Schedule 

10. Assuming an equal number of required charging stations will be installed per year 

between 2020 and 2030, the Company calculated the number of charging stations that is 

estimated to be installed in 2020 and 2021. This served as the basis for the number of 

rebates proposed in the Smart Charging Infrastructure Pilot Program. The Company 

believes the number of rebates is reasonable for a two-year pilot program because the

48



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

earlier this year.4 The costs associated with owning infrastructure were developed based 

on discussions with charging station equipment manufacturers.

The Company used its experience implementing other pilot programs, such as the 

Electric Vehicle Pricing Pilot Program, to estimate its administrative activities and costs.

C. Benefits of Smart Charging Infrastructure Pilot Program

Q. What are the benefits of the Smart Charging Infrastructure Pilot Program?

A. The benefits of the Smart Charging Infrastructure Pilot Program are both quantitative and

qualitative, including energy and demand savings; fuel and maintenance savings for EV 

drivers; and reduced greenhouse gas emissions. As I noted above, Company Witness 

Hulsebosch supports the benefits of the Pilot Program.

D. Alternatives Considered

Q. What alternatives to the Smart Charging Infrastructure Pilot Program did the 

Company consider?

A. The Company considered a “do nothing” alternative. As shown in my Schedule 9, the 

approximately 169,000 forecasted in the Company’s Virginia service territory in 2030 

will require 558 GWh of electricity annually with a demand of 187 MW. As new EV 

charging load comes on to the grid, grid upgrades will likely be necessary. However, if 

new EV charging load comes on to the grid at times of peak demand, it can result in 

higher costs to absorb that load. If the Company were to “do nothing” in terms of 

managing new EV charging load, it could result in higher costs for the Company and its

4 See https://logi.epro.cgipdc.com/External/rdPage.aspx?rdReport=Public.Reports.Report9008_Data&lnk 

From=New.
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1 customers, such as the need for additional distribution upgrades or the need for more fast 

ramping peaker plants.

In order to fully and prudently support EV adoption, the Company believes that 

investments in managed EV charging are needed today—in the earlier years of EV 

adoption to allow the Company the necessary time to implement supporting technologies 

and infrastructure, and to adapt workforce skills to support them. This includes 

deploying and learning how to validate methods and processes for managed charging in a 

diversity of customer scenarios. As a result, we believe it is necessary to lay the 

groundwork for managed charging today to enable expanded EV adoption in a way that

t
sustains grid reliability and safety.

Did the Company consider any other alternatives?

The Company developed the Pilot Program based on the forecasted approximately 

169,000 EVs in the Company’s service territory in 2030, but also evaluated the low and 

high forecast scenarios provided by Navigant.

The low scenario provided by Navigant would have a smaller impact on the Company’s 

distribution system; however, the risk of doing nothing still remains. If the Company 

assumes the low scenario and actual adoption of EVs is higher, and if non-networked, 

uncontrollable charging stations without the ability to provide data or participate in 

managed charging are installed, the Company will not have awareness of the resulting 

EV charging load or the ability to manage it. The Company believes it would be unlikely 

for customers to remove their non-networked, uncontrollable charging stations shortly 

after installing them to install networked controllable charging stations to take advantage

&
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m
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of managed charging programs. The Company determined the high scenario was not an 

appropriate assumption for a pilot program as proposed in Phase IB.

E. Customer Education

Please explain the education and communications that will accompany the Smart 

Charging Infrastructure Pilot Program.

The education and communications that will accompany the Smart Charging 

Infrastructure Pilot Program consist of communications to solicit customer enrollment 

and ongoing communications with participants. Customer enrollment solicitation will 

include web content, social media, and other outreach. Ongoing communications with 

participants will include continued education on managed charging, surveys to obtain 

customer feedback, and customer service associated with participation in the Pilot 

Program. For additional discussion on customer education, see Section VI.A.7 of the 

Plan Document.

m. CONCLUSION

Mr. Frost, please summarize your testimony.

My testimony covered two components of the Company’s Grid Transformation Plan, the 

full deployment of AMI and the Smart Charging Infrastructure Pilot Program.

Starting first with the Smart Charging Infrastructure Pilot Program, the Company 

proposes to offer rebates to incent the infrastructure necessary for managed charging, also 

referred to as “smart” charging. In addition, the Pilot Program includes Company-owned 

charging at strategic locations. The information gained from the proposed Pilot Program 

will provide the Company with the data and tools necessary to understand and manage

Uni

a
m
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1 future EV charging load in furtherance of additional pilots, programs, or rate designs that

2 will support EV adoption while minimizing the impact of EV charging on the distribution ®

3 grid. (U

4 Turning to AMI, the Company proposes to fully deploy smart meters AMI across its

5 Virginia service territory. Through AMI, the Company can remotely read smart meters

6 and send commands, inquiries, and upgrades to individual smart meters, minimizing the

7 need for field visits. From a foundational perspective, the over-arching benefit of full

8 AMI deployment cannot be overstated. Nearly every investment within the Grid

9 Transformation Plan relies directly on or is enabled by full AMI deployment. Benefits

10 from full deployment of AMI include operational efficiencies and increased information

11 and control of the electric grid for the Company; customer benefits in savings,

12 convenience, information, and reduced energy consumption; and additional benefits in

13 reduced greenhouse gases.

14 Q. Does this conclude your pre-filed direct testimony?

15 A. Yes, it does.
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Appendix A

BACKGROUND AND QUALIFICATIONS 
OF

NATHAN J. FROST

Nathan J. Frost graduated from James Madison University with a Bachelor of Business 

Administration in Finance. Rejoined Dominion Energy in 2005 and has held numerous 

positions in the areas of Enterprise Risk Management, Producer Services, Investor Relations, and 

Power Delivery. Mr. Frost was most recently Manager - New Technology and Renewable 

Programs for Dominion Energy Virginia, and assumed his current position as Director - New 

Technology and Energy Conservation for Dominion Energy Virginia in January 2019. In this 

position, Mr. Frost is responsible for delivering demand side management and advanced 

metering solutions for the Company. In addition, he is responsible for developing renewable 

energy programs and integrating new technologies such as solar distributed generation and 

electric vehicles with Dominion Energy Virginia’s regulated service territory.

Mr. Frost has previously submitted testimony before the State Corporation Commission 

of Virginia.
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Dominion
Energy

DOES NOT 

PRINT-DIE 
INDICATOR

By upgrading to new, advanced 
metering technologies, we’re 
investing in our infrastructure 
and in our customers.
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Schedule 3*r:
Page 1 of 2'®

Date

A utility service representative upgraded the 
electric meter today. If you have any questions 
or concerns related to the meter exchange, 
please call:
866-566-6436 I 8 AM to 5 PM, Monday to Friday

^2 A utility service representative stopped by 
today to upgrade the electric meter. However,
the meter could not be exchanged due to:

To discuss the issue and reschedule the meter 
upgrade, please call:
844-562-9472 I 8 AM to 5 PM, Monday to Friday

DominionEnergy.com/smartmeter
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<Premisc Address> ^

m
<Account Number> ®

[=5

<Mailing Address> 

<Date>

Dear Valued Customer,

Dominion Energy is committed to providing safe and reliable energy to our customers by investing in our 
infrastructure. As part of this commitment, we are currently upgrading to smart meters in your area.

This letter is in response to your inquiry for more information about the Interim Non-Communicating 
Meter Option (Residential “Opt-Out”). If you decide to opt-out, the meter at your location will be 
replaced with non-communicating equipment. The non-communicating meter does not have any data 
storage features or two way communication functions enabled. As a result, it will be necessary for a meter 

reader to obtain a visual meter reading monthly.

Smart meters allow innovative features to:

give you more control over how you use energy by providing you with information about 

energy usage;
notiiy Dominion Energy when your power is out and back on for efficient restoration; and 
offer flexible, alternative pricing structures based on usage data.

Please find a summary comparing smart meters (communicating) to the opt-out program meters (non- 
communicating).

Comparison of Meter Features

Standard Smart Meters Opt-Out Program Meters 
(Communicating) (Non-Communicating)

Remote Outage Detection Yes No
Remote Service Connection Yes No
Customer Pricing Plan Options Yes No

Currently, Dominion Energy does not charge any special installation or usage fees to customers who 
choose the Interim Non-Communicating Meter Option; however, since manual monthly meter readings 
are required for these non-communicating meters, Dominion Energy may propose recovering expenses in 
the future. Such fees are subject to approval by the State Corporation Commission of Virginia (SCC) and, 
if approved, Dominion Energy will inform all participants of the Interim Non-Communicating Meter 
Option.

Hopefully, you will agree upgrading to a smart meter offers many benefits and is the best option for you. 
Should you wish to opt-out, please review the enclosed Interim Non-Communicating Meter Option 
requirements and sign and return the Enrollment Form as soon as possible.



A meter exchange will be necessary regardless of which meter you choose. Service will be momentarily 
interrupted during the meter exchange. Customers do not need to be present for the meter exchange, 
provided adequate access to the meter is available. Please visit our website at 
DominionEnergy.com/smartmeter or call 1-866-566-6436 for additional information.

Sincerely,

Smart Meter Team 
Dominion Energy

Enclosures:
Interim Non-Communicating Meter Option Requirements 
Enrollment Form

Company Exhibit No.__
Witness: NJF

Schedule 4
Page 2 of 5

By receiving electric service from Dominion Energy, customers are subject to the Company’s Terms and Conditions 
for the Provision of Electric Services. Pursuant to Section V of the Terms and Conditions, Dominion Energy owns 
the meter currently installed at your residence/business and has the right to have unobstructed, safe, and convenient 
access including but not limited to repair, replace, or exchange the meter. Additionally, as stated in Section XV, 
Dominion Energy has the right to access customer premises at all reasonable times for the purpose of reading 
meters, removing its property, and for other proper purposes such as the meter exchange. For an electronic version 
of Dominion Energy’s Terms and Conditions please visit our website, DominionEnergy.com/terms.



Interim Non-Communicating Meter Option 
REQUIREMENTS
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The following requirements apply to the Interim Non-Communicating Meter (Residential Opt- 
Out) Option. The Non-Communicating meters are Advanced Metering Infrastructure (“AMI”) 
or Smart Meters with both the two-way communications and data storage features disabled; the 
only recording features retained are the minimum needed for monthly billing. Because the Non- 
Communicating Meters’ remote communication abilities have been disabled, a Dominion Energy 
(“Company”) representative will manually read the meter.

To participate in this Option, please review these requirements and then sign and return the 
enclosed enrollment form.

Eligibility Requirements Guidelines and Restrictions

• These Option specific requirements are in addition to the Company’s Terms and 
Conditions for the Provision of Electric Service (“Terms and Conditions”) currently on 
file with the State Corporation Commission of Virginia (“Commission”), under which 
customers receive their Electric Service.

• An Interim Non-Communicating Meter Option Participant (the “Participant”) must be a 
residential customer and can only request the Interim Non-Communicating Meter Option 
for accounts which they have authority to make account level changes. The Participant 
must submit an individual enrollment form for each account which enrollment is 
requested.

• The Participant must already have an AMI meter, or currently scheduled for an AMI 
meter upgrade.

• Participant must currently receive Electric Service from the Company in accordance with 
residential Rate Schedule 1 or transfer to Rate Schedule 1 prior to enrolling in the Interim 
Non-Communicating Meter Option. Non-Communicating Meters are not applicable for 
customers receiving Electric Service on dynamic-pricing (e.g., Rate Schedule DP-R) or 
any residential time-of-use rate schedule (e.g., Rate Schedule IP, IS, or IT). In addition, 
Non-Communicating Meters are not applicable to situations in which the customer 
generates electricity or additional metering data is required for billing (e.g., Net Metering 
and Bidirectional Metering, Rate Schedule SP - Solar Purchase (Experimental)).

• The Participant is responsible for providing and maintaining access to the Company for 
purposes of meter installation, maintenance, and reading, in accordance with Section XV 
of the Company’s Terms and Conditions. The Company has the right of access to the 
Participant’s premises at all reasonable times and must have safe access to the meter.



The Company reserves the right to discontinue this Interim Non-Communicating Meter 
Option, if such access is not provided and maintained by the Participant.

The Company has the right to modify these requirements from time to time at its 
discretion. The most recent version of the requirements is available on the Company’s 
website at DominionEnergy.com/smartmeter.

•

The Company plans to propose a charge for the Non-Communicating Meter Option, 
which will be subject to approval by the Commission. Upon Commission approval, the 
Company will inform customers who are currently participating in the Interim Non- 
Communicating Meter Option and will require such customers to enroll in the 
Commission approved Non-Communicating Meter Option, subject to any Commission 
approved fee, in order to continue using a Non-Communicating Meter. At that time, the 
Company will begin assessing any Commission approved fee for customers participating 
in the Non-Communicating Meter Option.

Smart Meters help the Company operate its electric distribution infrastructure more 
efficiently by reducing the amount of excess voltage generated. As a result, customers 
and the Company may experience savings. By participating in the Non-Communicating 
Meter Option, the Participant acknowledges that the Company’s ability to identify 
voltage-related concerns, notwithstanding the requirements set forth in Section VII of its 
Terms and Conditions, may be delayed or compromised.

Upon receipt and approval of the completed enrollment form, the Company will schedule 
a meter exchange to coincide with the AMI deployment schedule. In cases where an 
AMI meter is already installed, the exchange to the Non-Communicating Meter will be 
completed within three weeks. Service will be momentarily interrupted during the meter 
exchange process. Customers do not have to be home for the meter exchange as long as 
adequate access to the existing meter is available.

Accounts must be in good standing without any pending, recently completed, or active 
credit activity scheduled on the account.

Participants may contact the Company to withdraw from the Interim Non- 
Communicating Meter Option at 1-866-566-6436 between 8:00 a.m. and 5:00 p.m.
(Eastern Time) Monday through Friday.
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Interim Non-Communicating Meter Option 
ENROLLMENT FORM

M
Company Exhibit No.__
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©

Customers electing to enroll in the Interim Non-Communicating Meter (Residential Opt-Out) 
Option are required to complete this enrollment form and return it in the enclosed envelope or by 
email to ReceivedOpt-OutEnrollmentForms@DominionEnergy.com. Once Dominion Energy 
has received this signed and completed form, the enrollment will be processed and scheduled in 
accordance with the Interim Non-Communication Meter Requirements.

Customer Name and Address:

<xxxxx>
<xxxxx>
<xxxxx>

Account Number:

<XXXXXXXXXX>

By signing below, I hereby certify that I have the authority to make account level changes on the 
account listed above, and that I have fully read and agree to be bound by the requirements of the 
Interim Non-Communicating Meter Option. The latest requirements can be found at 
DominionEnergy.com/smartmeter.

PRINTED NAME:

SIGNATURE: DATE:



&

Smart Meter Opt-Out Policy (DRAFT)
&

Dominion Energy is committed to providing safe and reliable energy to our customers by investing in our ®
infrastructure. As part of this commitment, we are currently upgrading to smart meters.

Smart meters enable innovative features to:

• provide the customer with detailed information about their energy usage;

• offer flexible, alternative pricing structures based on detailed energy usage data; and

• notify the Company when a customer's power is out and back on, improving restoration 

efficiency.

Clearly upgrading to a smart meter offers many benefits and is the best option for the vast majority of 

customers. However, for customers who prefer not to have a smart meter, Dominion Energy does offer 

an opt-out program, with some limitations.

Opt-out limitations:
• Customers must take electric service from Dominion Energy under residential rate Schedule 1.

Customers receiving electric service on any time-of-use or demand rate and customers who 

generate electricity are ineligible due to additional data required for billing and/or operating 

purposes.
• Accounts must be in good standing without any pending or recently completed (within the last 

12 months) adverse credit activity with Dominion Energy.

• As per the Company's Terms and Conditions for the Provision of Electric Service as approved by 
the State Corporation Commission of Virginia, meters must be readily accessible to the 

Company, as walk-up meter reading will be required on a monthly basis.

• Customers must sign and return the Smart Meter Opt-Out Program enrollment form.

• Customers must allow the Company to exchange the current meter for a non-communicating 

digital meter. Legacy meters will be exchanged for non-communicating digital meters, as legacy 

meter reading and meter data processing systems are being retired.

Fees for Smart Meter Opt-Out Program
Due to the fact that additional efforts must be expended to administer the opt-out program, create an 

opt-out version of the meter, and read the non-communicating meter via walk-up procedures in 

perpetuity, the following fees will apply to customers who choose to opt out of smart meter 

implementation based on 2019 cost data:

• One-time initial fee: $84.53

• Ongoing monthly fee: $29.20

Company Exhibit No.__^
Witness: NJF <K5

Schedule 5 (0
Page 1 of 1

Opt-Out fees are subject to SCC approval and subject to revision.
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Virginia Electric and Power Company

TERMS AND CONDITIONS

Company Exhibit No.__
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Page 1 of ItL
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES

A. When meters are installed by the Company to measure the Electric Service used by 
the Company’s Customers, all charges for Electric Service used, except certain minimum charges, 
shall be calculated from the readings of such meters. All meters used to determine billing will be 
owned and operated by the Company. The Company may for its own purposes use meters that are 
read remotely.

B. Normally, Electric Service will be furnished and metered through one Delivery 
Point and will be billed separately on the applicable Rate Schedule selected by the Customer. 
However, the Company reserves the right where for the Company’s own purposes because of the 
amount or characteristics of electricity required, to install two or more sets of metering apparatus, 
to combine the readings of meters so installed for billing purposes, and to bill these combined 
readings on the applicable Rate Schedule selected by the Customer.

C. When one or more transformers are installed at one Delivery Point by the Company 
for the Company’s convenience to provide Electric Service to a single Customer at one nominal 
voltage, the Company reserves the right, where for the Company’s own purposes because of the 
amount or characteristics of electricity required, to meter the electricity on the Company’s side of 
the transformer or transformers, but the Customer will then be allowed a discount of 2% in the 
Company’s charges that are priced per kilowatt-hour.

D. Meters in service may be tested by the Company, the Commission or any other 
lawfully constituted authority having jurisdiction. When, as a result of such a test, a meter is found 
to be no more than 2% fast or slow, no adjustment will be made in the Customer’s bills. If the 
meter is found to be more than 2% fast or slow because of incorrect calibration, the Company will 
rebill the Customer for the correct amount as calculated for a period equal to the lesser of:

1. One-half of the time elapsed since the most recent test of the 
metering apparatus.

2. 150 days for Customers having a maximum demand below 50 kW during 
the past year.

3. 12 months for Customers having a maximum demand of 50 kW or more 
during the past year.

The percentage registration of a meter will be calculated by the “weighted average’’ of light load 
and full load, which is calculated by giving a value of 1 to the light load and a value of 4 to the full 
load.

E. Whenever it is found that unmetered Electric Service is being used as a result of 
tampering, the Customer will pay to the Company an amount estimated by the Company to be 
sufficient to cover the Electric Service used but not recorded by the meter and for which the 
Customer has not previously paid.

(Continued)

Filed 09-30-19
Electric - Virginia

Superseding Filing Effective 04-01-19.
This Filing Effective 05-01-20.______
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES @
(Continued) ®

F. Whenever it is found that, for reasons other than incorrect calibration or tampering, 
the Company has not properly billed the Customer, the Company will rebill the Customer in 
accordance with the terms of this paragraph. In the event the true amount of Electric Service used 
by the Customer cannot be determined, an estimate will be made of the Electric Service used 
during the period in question. Such estimate will be based on all known pertinent facts and will 
be used in calculating the corrected bill. The period of rebilling under this paragraph will be the 
lesser of the following:

Undercharges

1. The period during which improper billing occurred. .

2. 150 days for Customers having a maximum demand below 50 kW during 
the past year.

3. 12 months for Customers having a maximum demand of 50 kW or more 
during the past year.

Overcharges

The period of rebilling for overcharges under this paragraph will be for the period
during which the improper billing occurred not to exceed 36 months, unless the
Customer can provide original bills beyond the 36-month period to support any
additional refund amount.

G. If, during the term of agreement for furnishing Electric Service to a Customer, the 
Customer is unable to operate the Customer’s facilities, in whole or in part, because of accident, 
act of God, fire, or strike of the Customer’s employees occurring at the location where Electric 
Service is supplied, the charge for Electric Service used during the period reasonably necessary to 
correct any such conditions will be reasonably adjusted in accordance with all pertinent facts and 
conditions.

H. As provided for in the tables below, Interval Meters and Contact Closures shall be 
available to all of the Company’s Customers upon Customer request and in accordance with Rule 
20 VAC 5-312-120 of the Commission’s “Rules Governing Retail Access to Competitive Energy 
Services.”

The specified charges for each option shall apply as follows:

1. The applicable Installation Charge listed below shall be increased by the 
Tax Effect Recovery Factor, pursuant to Rider D - Tax Effect Recovery, 
and shall be paid by the Customer prior to the installation.

(Continued)

Filed 09-30-19
Electric - Virginia

Superseding Filing Effective 04-01-19.
This Filing Effective 05-01-20,______
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES 
(Continued)

2. In addition, the Customer shall pay an on-going Monthly 0 & M Charge 
that is equal to the applicable Installation Charge multiplied by the charge 
found in Section IV.E.4. (b) of the Terms and Conditions. Such payment 
will continue until the Interval Metering Service Option is discontinued in 
accordance with item 3., below.

3. The One-time Removal Charge shall apply when either a) the Customer 
requests removal of the Interval Metering Service Option, b) the Customer 
discontinues Electric Service at the location of the Interval Metering Service 
Option, or c) the Customer elects to receive metering service from a 
competitive meter provider, when such service is available.

4. Company will acknowledge receipt of Customer’s request for Interval 
Metering Service Options in writing within five business days after 
receiving such request. Company’s response shall include an explanation 
of the process and identify the Customer’s prerequisites for commencing 
and completing the work. Once Customer has completed the applicable 
prerequisites, Company shall complete the work within 45 calendar days, 
or as promptly as working conditions permit.

The applicable Installation Charges and One-time Removal Charges for the Interval 
Metering Service Options are as follows:

Interval Metering Service Options 
Installation and Removal Charges for Interval Meters

Type Installation Charge Removal Charge

Single-phase, 240 Volt, class 200 $271.50 $62.38

Single-phase, 240 Volt, 3 wire, class 320 $216.48 $62.38

Single-phase, 240 Volt, 3 wire, class 400 $787.70 $143.75

Three-phase, 120 Volt, 4 wire, class 400 $7.87.70 $143.75

Three-phase, 120 Volt, 4 wire, 
class 200 and 320, or class 10 and 20

$233.79 $143.75

Ifl
a
©

(Continued)

Filed 09-30-19 Superseding Filing Effective 04-01-19.
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES 
(Continued)

Installation and Removal Charges for Contact Closures (for kW Data Only)

Type Installation Charge Removal Charge

One Circuit (Assumes Recorder Under 
Glass), or Single Service (Assumes 
Demand Meter Installation)

$203.77 $108.49

Additional Circuits at Same Site 
(Assumes Recorder Under Glass) $122.40 $27.12

If Customer requests a special metering functionality (i.e., an Interval Metering 
Service Option configuration that is different from the types stated above, and that is determined 
by the Company to be within its capability to provide), the Company will acknowledge receipt of 
Customer’s request for the special metering functionality in writing within five business days after 
receiving such request. The Company’s response shall indicate that within 30 days the Company 
will provide the Customer with the applicable Installation Charge (calculated by the Company on 
the basis of net incremental cost). Removal Charge, Monthly O & M Charge, the process, and the 
Customer’s prerequisites, which must be completed before the Company can commence and 
complete the installation of the special metering functionality. Once Customer has completed the 
applicable prerequisites, Company shall provide the special metering functionality within 45 
calendar days, or as promptly as working conditions permit.

The Company will own interval metering service devices used for measuring and 
billing the Customer for its consumption of demand and energy. The Company is responsible for 
the installation and removal of all meters.

I. Former Schedule SG Customers, who elect to keep the standby generator meter 
while purchasing Electricity Supply Service from a Competitive Service Provider, shall continue 
to pay the Company the $89.69 monthly charge, as described in Schedule SG, Paragraph II.A., and 
any related facilities charges, if applicable.

(Continued)

Filed 09-30-19 Superseding Filing Effective 04-01-19.
Electric - Virginia______________________ This Filing Effective 05-01-20.
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES «

(Continued)

J. As provided for in the table below, Non-communicating Meters shall be available 
to Customers served under Residential Service - Schedule 1 upon Customer request. If a Customer 
chooses to opt-out of the smart meter installation, the Customer may request to have a 
Non-communicating Meter installed.

The specified charges for this option shall apply as follows:

1. The Customer shall pay an on-going Monthly Charge to read the 
Customer’s Non-communicating Meter. Such payment shall continue until 
the Non-communicating Metering Service Option is discontinued in 
accordance with item 2, below.

2. The One-time Removal Charge shall apply when either a) the Customer 
requests removal of the Non-communicating Metering Service Option, or 
b) the Customer discontinues Electric Service at the location of the 
Non-communicating Metering Service Option.

3. The Company will acknowledge receipt of Customer’s request for the 
Non-communicating Metering Service Option in writing within five 
business days after receiving such request. The Company’s response shall 
include an explanation of the process and identify the Customer’s 
prerequisites for commencing and completing the work. Once the 
Customer has completed the applicable prerequisites, the Company shall 
complete the work within 45 calendar days, or as promptly as working 
conditions permit.

The applicable Installation Charge, One-time Removal Charge, and On-going Monthly 
Charge for the Non-communicating Metering Service Option are as follows:

Non-communicating Metering Service Option(s)

Installation, Removal, and On-going Charges for Non-communicating Meters

Type
Installation

Charge
Removal
Charge

On-going Monthly 
Charge

Single-phase, 240 Volt, class 200 $84.53 $29.20 $29.20

The Company will own Non-communicating Meters used for measuring and billing 
the Customer for its consumption of energy. The Company is responsible for the installation and 
removal of all meters.

Filed 09-30-19
Electric - Virginia

Superseding Filing Effective 04-01-19.
This Filing Effective 05-01-20.______
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES J

A. When meters are installed by the Company to measure the Electric Service used ® 

by the Company’s Customers, all charges for Electric Service used, except certain minimum 
charges, shall be calculated from the readings of such meters. All meters used to determine 
billing will be owned and operated by the Company. The Company may for its own purposes
use meters that are read remotely.

B. Normally, Electric Service will be furnished and metered through one Delivery 
Point and will be billed separately on the applicable Rate Schedule selected by the Customer. 
However, the Company reserves the right where for the Company’s own purposes because of the 
amount or characteristics of electricity required, to install two or more sets of metering 
apparatus, to combine the readings of meters so installed for billing purposes, and to bill these 
combined readings on the applicable Rate Schedule selected by the Customer.

C. When one or more transformers are installed at one Delivery Point by the 
Company for the Company’s convenience to provide Electric Service to a single Customer at one 
nominal voltage, the Company reserves the right, where for the Company’s own purposes 
because of the amount or characteristics of electricity required, to meter the electricity on the 
Company’s side of the transformer or transformers, but the Customer will then be allowed a 
discount of 2% in the Company’s charges that are priced per kilowatt-hour.

D. Meters in service may be tested by the Company, the Commission or any other 
lawfully constituted authority having jurisdiction. When, as a result of such a test, a meter is 
found to be no more than 2% fast or slow, no adjustment will be made in the Customer’s bills. If 
the meter is found to be more than 2% fast or slow because of incorrect calibration, the Company 
will rebill the Customer for the correct amount as calculated for a period equal to the lesser of:

1. One-half of the time elapsed since the most recent test of the 
metering apparatus.

2. 150 days for Customers having a maximum demand below 50 kW during 
the past year.

3. 12 months for Customers having a maximum demand of 50 kW or more 
during the past year.

The percentage registration of a meter will be calculated by the “weighted average” of light load 
and full load, which is calculated by giving a value of 1 to the light load and a value of 4 to the 
full load.

E. Whenever it is found that unmetered Electric Service is being used as a result of 
tampering, the Customer will pay to the Company an amount estimated by the Company to be 
sufficient to cover the Electric Service used but not recorded by the meter and for which the 
Customer has not previously paid.

Filed 09-30-19 
Electric - Virginia

(Continued) 

Superseding Filing
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES ©
(Continued) ®

F. Whenever it is found that, for reasons other than incorrect calibration or 
tampering, the Company has not properly billed the Customer, the Company will rebill the 
Customer in accordance with the terms of this paragraph. In the event the true amount of 
Electric Service used by the Customer cannot be determined, an estimate will be made of the 
Electric Service used during the period in question. Such estimate will be based on all known 
pertinent facts and will be used in calculating the corrected bill. The period of rebilling under 
this paragraph will be the lesser of the following:

Undercharges

1. The period during which improper billing occurred.

2. 150 days for Customers having a maximum demand below 50 kW during 
the past year.

3. 12 months for Customers having a maximum demand of 50 kW or more 
during the past year.

Overcharges

The period of rebilling for overcharges under this paragraph will be for the period
during which the improper billing occurred not to exceed 36 months, unless the
Customer can provide original bills beyond the 36-month period to support any
additional refund amount.

G. If, during the term of agreement for furnishing Electric Service to a Customer, the 
Customer is unable to operate the Customer’s facilities, in whole or in part, because of accident, 
act of God, fire, or strike of the Customer’s employees occurring at the location where Electric 
Service is supplied, the charge for Electric Service used during the period reasonably necessary 
to correct any such conditions will be reasonably adjusted in accordance with all pertinent facts 
and conditions.

H. As provided for in the tables below, Interval Meters and Contact Closures shall be 
available to all of the Company’s Customers upon Customer request and in accordance with Rule 
20 VAC 5-312-120 of the Commission’s “Rules Governing Retail Access to Competitive Energy 
Services.”

The specified charges for each option shall apply as follows:

1. The applicable Installation Charge listed below shall be increased by the 
Tax Effect Recovery Factor, pursuant to Rider D - Tax Effect Recovery, 
and shall be paid by the Customer prior to the installation.

Filed 09-30-19 
Electric - Virginia

(Continued) 
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES 
(Continued)

2. In addition, the Customer shall pay an on-going Monthly 0 & M Charge 
that is equal to the applicable Installation Charge multiplied by the charge 
found in Section IV.E.4. (b) of the Terms and Conditions. Such payment 
will continue until the Interval Metering Service Option is discontinued in 
accordance with item 3., below.

3. The One-time Removal Charge shall apply when either a) the Customer 
requests removal of the Interval Metering Service Option, b) the Customer 
discontinues Electric Service at the location of the Interval Metering 
Service Option, or c) the Customer elects to receive metering service from 
a competitive meter provider, when such service is available.

4. Company will acknowledge receipt of Customer’s request for Interval 
Metering Service Options in writing within five business days after 
receiving such request. Company’s response shall include an explanation 
of the process and identify the Customer’s prerequisites for commencing 
and completing the work. Once Customer has completed the applicable 
prerequisites, Company shall complete the work within 45 calendar days, 
or as promptly as working conditions permit.

The applicable Installation Charges and One-time Removal Charges for the Interval 
Metering Service Options are as follows:

Interval Metering Service Options 
Installation and Removal Charges for Interval Meters

Type Installation Charge Removal Charge

Single-phase, 240 Volt, class 200 $271.50 $62.38

Single-phase, 240 Volt, 3 wire, class 320 $216.48 $62.38

Single-phase, 240 Volt, 3 wire, class 400 $787.70 $143.75

Three-phase, 120 Volt, 4 wire, class 400 $787.70 $143.75

Three-phase, 120 Volt, 4 wire, 
class 200 and 320, or class 10 and 20

$233.79 $143.75

©
a
©
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES 
(Continued)

f&3
Installation and Removal Charges for Contact Closures (for kW Data Only)

Type Installation Charge Removal Charge

One Circuit (Assumes Recorder Under 
Glass), or Single Service (Assumes 
Demand Meter Installation)

$203.77 $108.49

Additional Circuits at Same Site 
(Assumes Recorder Under Glass) $122.40 $27.12

If Customer requests a special metering functionality (i.e., an Interval Metering 
Service Option configuration that is different from the types stated above, and that is determined 
by the Company to be within its capability to provide), the Company will acknowledge receipt of 
Customer’s request for the special metering functionality in writing within five business days 
after receiving such request. The Company’s response shall indicate that within 30 days the 
Company will provide the Customer with the applicable Installation Charge (calculated by the 
Company on the basis of net incremental cost), Removal Charge, Monthly 0 & M Charge, the 
process, and the Customer’s prerequisites, which must be completed before the Company can 
commence and complete the installation of the special metering functionality. Once Customer 
has completed the applicable prerequisites, Company shall provide the special metering 
functionality within 45 calendar days, or as promptly as working conditions permit.

The Company will own interval metering service devices used for measuring and 
billing the Customer for its consumption of demand and energy. The Company is responsible for 
the installation and removal of all meters.

I. Former Schedule SG Customers, who elect to keep the standby generator meter 
while purchasing Electricity Supply Service from a Competitive Service Provider, shall continue 
to pay the Company the $89.69 monthly charge, as described in Schedule SG, Paragraph JI.A., 
and any related facilities charges, if applicable.

Filed 09-30-19
Electric - Virginia

Superseding Filing Effective 07-0-1 1804-01-19. This Filing 
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X. BILLING AND RE-BILLING OF METERED AND UNMETERED SERVICES 
('Continued')

J. As provided for in the table below. Non-communicating Meters shall be available 
to Customers served under Residential Service - Schedule 1 upon Customer request. IT Customer 
chooses to oot-out of the smart meter installation, the Customer may request to have a Non- 
communicating Meter installed.

The specified charges for this option shall apply as follows:

The Customer shall pay an on-goina Monthly Charge to read the 
Customer’s Non-communicating Meter. Such payment shall continue 
until the Non-communicating Metering Service Option is discontinued in 
accordance with item 2. below.

2. The One-time Removal Charge shall apply when either a) the Customer 
requests removal of the Non-communicatina Meterina Service Option, or 
b~) the Customer discontinues Electric Service at the location oF the Non­
communicating Meterina Service Option.

3. The Company will acknowledee receipt of Customer’s request: for Non­
communicating Metering Service Option in writing within five business 
days after receiving such request. The Company’s response shall include 
an explanation of the process and identify the Customer’s prerequisites for 
commencing and completing the work. Once the Customer has completed 
the applicable prerequisites, the Company shall complete the work within 
45 calendar days, or as promptly as working conditions permit.

The applicable Installation Charge, One-time Removal Charge, and On-going Monthly 
Charge For the Non-communicating Metering Service Option are as follows:

Non-communicating Metering Service Optionts-)

Installation, Removal, and On-going Charges for Non-communicating Meters

Installation
Charge

Removal
Charge

On-going Monthly 
Charge

Single-phase. 240 Volt, class 200 $84.53 $29.20 $29.20

The Company will own Non-communicating Meters used for measuring and 
billing the Customer for its consumption of energy. The Company is responsible for the 
installation and removal of all meters.

Filed 09-30-19
Electric-Virginia

Superseding Filing Effective 
Effective 0^1 01 1905-01-20.
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Witness Direct Testimony Summary

Witness: Thomas J. Arruda

Title: Director - Customer Information Platform

Summary:

Company Witness Thomas J. Arruda supports the customer information platform (“CIP”) that 
the Company plans to deploy as part of the Grid Transformation Plan. CIP is a combination of 
technologies and applications that together deliver comprehensive customer information and 
streamlined transactions, as well as multi-channeled engagement between Dominion Energy 
Virginia and its customers.

Mr. Arruda first addresses the need for a modernized CIP. He describes the limitations of the 
current customer information system and the patchwork of applications required to serve 
customers. He also explains why the existing customer information system, which was deployed 
about 23 years ago, cannot adapt to the unprecedented pace of technology changes or meet the 
evolving needs of the Company’s customers. He also discusses detailed cost estimates and the 
timeline for implementation.

Mr. Arruda next explains how the CIP will enhance the customer experience by modernizing the 
relationship, providing better information, and delivering value to customers. More specifically, 
the CIP will enable the Company to use multiple communication channels and offer customers 
expanded self-service options and new rate structures. As described by Mr. Arruda, customers 
will be able to utilize various notification, billing and pay options, and be able to take advantage 
of new rate structures, rate comparison tools, and monitor usage. With the new capabilities and 
customer functionality, customers will be in a better position to save time and money.



DIRECT TESTIMONY 
OF

THOMAS J.ARRUDA 
ON BEHALF OF

VIRGINIA ELECTRIC AND POWER COMPANY 
BEFORE THE

STATE CORPORATION COMMISSION OF VIRGINIA 
CASE NO. PUR-2019-00154

Please state your name, business address, and position with Virginia Electric and 

Power Company (“Dominion Energy Virginia” or the “Company”).

My name is Thomas J. Axruda and my business address is 600 East Canal Street, 

Richmond, Virginia 23219. I am Director, Customer Information Platform at Dominion 

Energy Virginia. A statement of my background and qualifications is attached as 

Appendix A.

Please describe your area of responsibility with the Company.

I am responsible for the development and implementation of the customer information 

platform (“CIP”) as described in this proceeding.

What is the purpose of your testimony in this proceeding?

The purpose of my testimony is to describe the customer information platform (“CIP”) 

that the Company plans to deploy as part of its proposal to transform its electric 

distribution grid (the “Grid Transformation Plan,” “GT Plan,” or “Plan”). I will 

specifically address the elements required by the State Corporation Commission of 

Virginia (the “Commission”) in its Final Order dated January 17, 2019, in Case No. 

PUR-2018-00100 (the “2018 Final Order”) related to the proposed CIP, including the 

need for the CIP, detailed cost estimates, timeline, and vendor selection. Additionally, I 

will address the customer capabilities and benefits the CIP will enable and the



1 Company’s commitments to enhancing the customer experience by modernizing the 

relationship, providing better information, and delivering value to customers.

m
«■

2
m

3 Q. During the course of your testimony, will you introduce an exhibit?

4 A. Yes. Company Exhibit No. , TJA, consisting of Schedules 1 through 5, was prepared

5 under my supervision and direction and is accurate and complete to the best of my

6 knowledge and belief. The table below provides a description of these schedules:

Schedule Description
1 Cost Schedule

Screenshot Comparison of Legacy System and Modem CIS
Industry Assessment of CIS Replacement
Alignment of CIP Goals with Customer Feedback
Use of Bid Manager to Reduce Project Risk

7 Additionally, I sponsor Filing Schedule Arruda, Attachments A through C, which provide

8 executed contracts and request for proposals (“RFP”) summaries from which detailed

9 pricing estimates were prepared. The table below provides a description of these filing

10 schedules:

Filing Schedules Arruda Description
Extraordinarily Sensitive 

Attachment A
Contract with Bid Manager, TMG Consulting

Attachment B RFP Summary for System Integrator
Attachment C RFP Summary for Meter Data Management System

11 I also sponsor certain sections of the Grid Transformation Plan, the executive summary of

12 Dominion Energy Virginia’s plans for grid transformation (the “Plan Document”), as

13 indicated in Appendix A to the Plan Document. Finally, I sponsor the metrics categories

14 as identified in Company Witness Edward H. Baine’s Schedule 2.

2



1 Q.

2

3

4

A.

Did you provide information to West Monroe Partners, LLC (“West Monroe”) for 

use in the cost-benefit analysis (“CBA”)?

Yes, I provided costs and additional inputs for the CIP to West Monroe for use in the 

CBA. I also support the benefits reflected in Thomas G. Hulsebosch’s Schedule 2, as 

identified therein.

The specific costs I support in Phase EB are:

Nominal $, 
in Millions

2019 2020 2021

Year 1 Year 2 Year 3 3-year Total

Phase EB $11.5 $47.0 $56.0 $114.5

Capital $7.3 $38.4 $45.2 $90.8

O&M $4.2 $8.7 $10.8 $23.7

8

9

My Schedule 1 provides detailed cost information for the GT Plan components that I 

sponsor.

10 Q. Mr. Arruda, how is your testimony organized?

11 A. My direct testimony is organized as follows:

12 I. Definition and Context for CIP Deployment

13 II. Need, Cost, Benefits, Alternatives

3
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12
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Before you begin, does the development of the CIP meet the definition of an electric 

distribution grid transformation project under § 56-576 of the Code of Virginia 

(“Va. Code”)?

Yes. The definition of electric distribution grid transformation project in

Va. Code § 56-576 includes “new customer information platforms designed to provide

improved customer access, greater service options, and expanded access to energy usage

information.”

I. Definition and Context for CIP Deployment 

What do you mean when you use the term “customer information platform” or 

“CIP”?

The Customer Information Platform, or CIP, is a combination of technologies, 

applications and projects at the core of the customer experience. The CIP consists of the 

Core Project, which replaces twelve (12) existing applications, and three projects focused 

on providing additional customer functionality. All four components are integral to the 

customer experience. Figure 1 illustrates the components of the CIP.

Figure 1: Customer Information Platform (CIP)

Customer Information Platform

r
Core Project

L Ot!

Customer Information System (CIS) 
Meter Data Management System (MDMS) 

Customer Portals
Other Customer Experience Applications

Notification
Preferences

,1

Bill Redesign

4



The foundation of the Core Project is the replacement of the Customer Information 

System (“CIS”), which is referred to as CBMS (Customer Business Management System) 

at Dominion Energy Virginia. The replacement of CIS accounts for the largest part of the 

CEP project. The CIS is the primary system supporting processes such as metering, 

billing, credit, service orders, and revenue reporting. In addition to the CIS, the Core 

Project includes replacing customer-facing applications, including web and mobile 

interfaces noted on Figure 1 as “Customer Portals” and “Other Customer Experience 

Applications.”

The Core Project will integrate with other critical operational systems that either 

currently exist or that the Company plans to upgrade as part of the GT Plan. The CIP 

will replace twelve (12) current systems that support different aspects of the customer 

experience, listed in Table 1. Many of the applications listed in Table 1 are applications 

that have been developed to provide additional functionality not readily available in the 

CIS when installed. The majority of the applications listed in Table 1 provide 

functionality that is built within the CIP, eliminating the need for separate applications.

Table 1: Applications Being Replaced with the CIP

Customer Core system delivering business functions
Information such as customer service, account
System - CBMS management, credit and collections, service

(Customer orders, meter inventory, usage, billing, Employee
Business service address management, portfolio
Management management, rates and financial based
System)activities

1996

Customer web self-service platform for
2003Customer
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Key Customer

Property Manager 
Portal

AWA (Agency 
Web Access)

M DMS (Meter 

Data
Management 
System)_______

Gateway

Knowledge

E-Gain

LanBill

Bill Image

Agiloft

Self-service system for large customers that 
are assigned an account representative; used 

by the customer and the account 
representative. Has many similarities to 

Manage Account___________________________
Web self-service tool for property 
management companies to manage landlord 
agreements and turn on/tum off service for 

their properties____________________________

Web self-service application for charities & 

third-party agencies (e.g.. Salvation Army) 
to make energy assistance payments on 
behalf of customers

System that processes and stores interval 
data used for billing; calculates billable 

consumption for interval meter data

Web-based front end to CBMS and other 

systems used in contact center; primary tool 
for customer service representatives to 

interact with customers.

Allows for systematically capturing, 
describing, organizing, and sharing 

information including alerts, work 

processes, and policies across customer 
service
Imports and sorts emails and work tickets 

creating queue; includes auto replies and 
templates for responses__________________

Allows back office personnel to manually 
edit and print bills flagged for special 
handling; used to process large complex 

bills that are not fully automated in CBMS

Renders an image of the bill on demand in 

Manage Account and Gateway

Record keeping system used to track 

elevated customer issues and inquiries.

Customer

Customer

Customer

Employee

Employee

Employee

Employee

Employee

Employee

Employee

2006

2013

2006

2009

2013

2016

2010

1996

2003

2011

JndSi
m

m
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1 In addition to the Core Project, the CIP includes projects to provide additional customer

2 functionality including Notification Preferences, Outage Center App, and a bill redesign

3 project as described later in my testimony.

4 Q. Please describe the Company’s existing CIS.

5 A. The Company deployed the existing CIS (i.e., CBMS) about 23 years ago. The existing

6 CIS is built on a mainframe platform using the programming language COBOL. Users

7 use what is referred to as a “green screen” to view information. The system lacks a

8 logical workflow, requiring users to memorize a series of four letter commands to

9 navigate through screens. The system is not Windows based; nor is it compatible with

10 using a mouse or cursor for simple navigation. A comparison of an initial screen with

11 customer information using the legacy system and a more modern CIS system is provided

12 as my Schedule 2.

13 When it was implemented, CBMS was designed to address Y2K data concerns. It

14 reflected early 1990s requirements, which entailed less complex rate structures; no riders;

15 30%’ fewer customers; and customer communications conducted only on telephone

16 landlines.

©
<3

m
©
©

1 See https://www.eia.gov/electricity/data/eia861/ for year 1996.
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II. Need, Costs, Benefits, Alternatives

In the June 27,2019 Final Order in Case No. PUR-2018-00065, the Commission 

ordered the Company in future integrated resource plans (“IRPs”) to 

“systematically evaluate long-term electric distribution grid planning and proposed 

electric distribution grid transformation projects. For identified grid 

transformation projects, the Company shall include: (a) a detailed description of the 

existing distribution system and the identified need for each proposed grid 

transformation project; (b) detailed cost estimates of each proposed investment; (c) 

the benefits associated with each proposed investment; and (d) alternatives 

considered for each proposed investment.” Although this is not an IRP proceeding, 

can you address these requirements as they relate to the CIP?

Yes, I will address them in order. The detailed description of the existing distribution 

system is included in Section El of the Plan Document. I address the need for the CIP, 

costs, benefits, and alternatives. To understand better the costs of the proposed 

investments, I also discuss the planning for implementation.

Need

Can the existing CIS meet the needs of the Company and its customers?

No. The existing CIS cannot adapt to the unprecedented pace of technology changes or 

meet the evolving needs of our customers. More comprehensive and cost-effective 

applications are now available. These applications are designed for the “digital age” to 

serve as the fully functional and centralized repository for customer interactions.

Since 1996, the regulatory landscape, customer expectations, and technology have 

significantly changed. The teams supporting, managing, and operating the near end-of-

m
@
m
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life CIS have worked diligently to leverage the technology and derive as much value as 

possible through a series of enhancements, customizations, and adaptations over the 

course of two decades. This had led to accumulated costs of approximately $140 million. 

This approach has largely worked to meet the needs of Dominion Energy Virginia’s 

customers, but the existing CIS is ill equipped to meet the growing and changing 

demands of a truly modem era.

cs

©
m
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For example, the existing CIS is unable to effectively and efficiently offer an expanded 

set of rate structures and customer-centric programs like time-varying rates. Some time- 

varying rates currently offered by the Company require manual intervention and system 

work arounds that are inefficient and susceptible to human error. The impact to 

customers is illustrated in Table 4. As a result, the Company is not able to cost- 

effectively scale these manual processes with the existing CIS to be prepared for a greater 

number of customers to take advantage of time-varying rates.

In addition to being ill-equipped to handle customer needs, the existing CIS architecture, 

which is based on a mainframe using COBOL programming language, cannot 

accommodate the incremental volume and complexity of customer interactions that a 

modern digital distribution grid requires. The vendor of the existing CIS no longer 

supports the system. Similarly, service providers do not routinely hire or train COBOL 

programmers. The limited services that are available come at an increasingly higher cost. 

The implementation of the CEP eliminates the current patchwork of applications and 

standardizes the maintenance of the new system by moving to a vendor-supported 

application.

9
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What are the needs and drivers for delivering a modernized CIP?

Similar to electric utilities across the country, Dominion Energy Virginia seeks to 

implement several foundational changes to the way it conducts business specifically 

related to how its customers receive and compensate the Company for service. These 

changes fall under the category of “customer experience.” Fundamentally, customers are 

seeking more streamlined and convenient interactions with their utility providers that 

mimic the experiences they have with other retailers and service providers—a 

foundational shift from traditional customer service experiences provided by utilities. In 

addition, in an industry assessment by TMG Consulting included here as my Schedule 3, 

over 50% of utilities will be replacing systems at the core of the customer experience 

within the next four (4) years, and several major utilities have either completed or are in 

the process of completing similar projects.

The CEP enables the Company to enhance the customer experience by modernizing the 

relationship, providing better information, and delivering value to customers. I will 

speak to each of these foundational goals.

Describe how the CLP will modernize the relationship.

The current CIS—CBMS—is built to handle customer communications prevalent in the 

1990s. In the ensuing 30 years, customers have shifted to expect digital communications 

that are customized to their preferences. For instance, over 1.1 million customers are 

enrolled in the Company’s e-Bill program, a bill delivered in an email format, and 23% 

of those customers receive text notices about their e-Bill. Customers are also shifting to 

expect use of multiple communication channels depending on the subject. For instance.
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1 customers may want outage or high usage alerts through text or smart phone app 

notifications, while information about new rate programs could be delivered via email.

While not every customer is interested in leveraging new technology. Dominion Energy 

Virginia recognizes that traditional communication approaches no longer meet the needs 

of all customers.

To better serve its customers, the Company is also modernizing how applications and 

systems are managed. The Company has shifted to flexible and vendor-supported 

systems, which extends the service life of investments and allows the Company to adapt 

to changing customer needs, industry shifts, and technology advancements with greater 

speed and less incremental costs. By shifting to vendor-supported applications, updates 

to the applications are done by the vendor, which allows the Company to address 

customer needs better and more efficiently as technology changes and advances.

Describe how the CIP will provide better information.

As consumers, we are all aware that in a digital age, more and more data is available. 

Consumers do not want to be inundated with data; rather they expect service providers to 

translate data into actionable and usable personalized information. The CIP provides the 

ability to process and organize data, enabling the Company to offer customers better 

information. For example, customers will be able to access the “What-if ’ analysis, which 

will provide customers the option to compare available rates and make assumptions on 

changing usage. This tool will provide better information and the ability to explore 

potential options to save money.
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Describe how the CIP will deliver value.

Customer motivations, interests, and levels of engagement are not homogenous, and the 

Company recognizes that the needs of each customer require flexibility and adaptability 

in the systems, processes, and tools used to shape a diverse and personalized customer 

experience—delivering value to each customer.

Some customers are implementing energy conservation measures or signing up for time- 

varying rates in efforts to reduce their bill. Some customers are purchasing electric 

vehicles in efforts to support their sustainability goals. Some customers are setting up 

auto-payment options for automation and convenience. Flexible and adaptable systems 

enable the Company to expand offerings and personalize options. An example includes 

offering customers options for payment due dates. These personalized options allow 

customers to tailor their experience to address what is important to them.

How do you know that your customers’ needs are changing?

Representatives from the Company engage with customers every day—from meeting 

them in the field, to speaking with them on the phone, reading letters, employees 

speaking with neighbors, surveys, and many other exchanges. The Company gains 

insight and gathers feedback about customers’ needs in each of these engagements; some 

are qualitative and others we can evaluate quantitatively.

Has the Company incorporated customer and stakeholder feedback in the 

development of the OP?

Yes. In fact, the feedback from stakeholders along with other customer feedback 

provides the bases for the customer experience goals of the CIP discussed above:

C0
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1 modernize the customer relationship, provide better information, and deliver value.
UN

2 Section V.B of the Plan Document provides an overview of relevant customer @

3 engagement, while Section V.C. provides an overview of stakeholder engagement. My ^

4 Schedule 4 highlights the feedback that led to the customer experience goals.

5 Planning for Implementation

6 Q. The 2018 Final Order criticized the proposed CIP because of the “preliminary draft

7 timeline.” What steps has the Company taken to begin planning for implementation

8 of the CIP?

9 A. Efforts to date can be categorized into three areas: 1) organization alignment to support

10 the project, 2) initial applications and customer facing initiatives, and 3) Core Project bid

11 management.

12 1) Organizational alignment. In March 2019, the Company identified dedicated

13 resources, including me, to lead the CIP effort. This effort included establishing project

14 governance and starting the Core Project bid management activities described below.

15 2) Initial applications and customer facing initiatives. The Company is delivering

16 customer functionality through early releases of technology within the CIP.

17 The Company will launch the Notification Preferences this year, formerly referred to as

18 Preference Center. From a technology standpoint, this is the first phase of transitioning

19 Manage Accounts to the future CIP platform. The Notification Preferences allow

20 customers to choose the communication channels through which they prefer to engage

21 with Dominion Energy Virginia. This initial phase will enable customers to add contacts

22 to existing channels—email and/or text—for existing offerings such as e-Bill

13
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notifications and payment confirmations, where available. The new functionality on 

Manage Accounts is shown in Figure 2.

Figure 2: Notification Preferences on Manage Accounts

Welcome to the Notification Center!
Stsy informed with alerts generated by email and/or t*<t. vou have the option to include up to two (2) additional preferences for your account, vour profile email 

t'emainj jjyoui primary preference if you need to make a change to your primary email address, go to My

Quiet Hours (for text messages}:

vou can set times when you prefer not to be disturbed. Quiet hours do not apply to power outages, enrollment or un-enrolimem notifications.

Quiet Noun
Q From: Q To: w.-jrr Q

Data rates may apply for text alerts.

m

ijt
a
a
a

Noll ftotlun Type

Payments Email

eBUI Ema,l

Payment Arrangements gr^ii

Service Orders Ejnjii

tnXandt r kadu e \r dommionenergy com

i»ikomh.i kadireidomulcnane*r,y4Cini O

srAanO'- rUdireftlominionene'itycom O

cnkami. r.ltaoire 3dommionen<fgy com O

Future releases of the Notification Preferences will expand on the functions offered and 

will introduce additional communication channels. The Notification Preferences simplify 

the ability to offer these communication options as new offerings are developed.

In addition, the Company will launch the Outage Center app for outage communications 

this year. The app will provide customers the ability to report and check outages on a 

native app. The app will have similar login functionality and will be consistent with 

outage mapping information provided on the Company website. The app will also offer 

new functionality that will provide customers with information on nearby business 

locations with power, push notifications that will provide the customer with timely 

restoration updates, and helpful tips on how to cope with a power outage. This is the first 

step in offering mobile app functionality including push notifications, which is an integral

14



component of the Core Project. Figure 3 shows the Outage Center app screen prototypes.

Figure 3: Outage Center App Screen Prototypes

3) Core Project bid management. Replacing highly integrated systems, like a CIS, are 

recognized in the industry as complex projects that require methodical planning to control 

scope and costs. To clearly define the project and reduce risk, the Company partnered 

with a Bid Manager. The Company issued an RFP for bid management services, and 

selected TMG Consulting (“TMG”). A summary of how partnering with TMG reduces 

project risk is provided as my Schedule 5. The contract with TMG is provided as Filing 

Schedule Arruda, Attachment A.

As Bid Manager, TMG’s role is to provide expertise and assist the Company in 

developing business requirements for the Core Project, evaluating resource plans,
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developing risk and mitigation schedules, and managing the competitive bidding process 

to select the System Integrator and other key business partners.
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The selection of the System Integrator is the critical component to the Core Project, as the 

System Integrator will develop a plan for the Core Project that represents over 85% of the 

capital project costs, including System Integrator labor costs and requirements for 

Company resources, facility needs, and hardware and software needs.

The System Integrator is responsible for leading the Company through design of the new 

system, configuration of the new system to meet the design, integration of other 

applications and systems to the new system, testing of the new system to ensure that it 

meets all requirements, and conversion of required data from the existing system .

The bid management process was initiated in January 2019. A detailed schedule is 

provided as a part of the RFP Summary in Filing Schedule Arruda, Attachment B. A 

summary of the milestones for the process is listed in Table 2.

16



Table 2: Summary of CIS Bid Management Milestones

Business and Technical Capability 
Requirement Workshops

Complete

Complete Requirements & Specification Complete

Issue RFP Complete

Receive Proposals Complete

Solution Shortlist Proposals Identified Complete

Conduct Reference Checks Complete

Refinement Workshops Complete

Receive Best and Final Offer Complete

Contract Negotiations In Progress

Finalize System Integrator and MDMS 
Contracts

October 2019

To develop the requirements and specifications for the Core Project, the Company began 

by reviewing over 4,500 potential business requirements. Through detailed workshops, 

the Company identified over 3,300 requirements specific to the needs of Dominion 

Energy Virginia to include in the scope of the RFP sent to potential system integrators. 

These requirements are described in Filing Schedule Arruda, Attachment B.

Through the planning process, the Company further defined the scope of the Core Project 

to include the replacement of the applications listed in Table 1. In addition to replacing 

these applications, integration of over 70 additional applications and systems were 

identified within the RFP scope, each requiring configuration. Examples of these 

applications include outage management system, inventory management system, payment 

vendor systems, and the interactive voice phone system.
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Potential system integrators provided initial responses to the RFP, including project plans

a
and cost estimates. In reviewing responses from the initial proposals, the Company 0

m
revised the project plan, and budgets, to reflect the information provided by potential ^

system integrators. These revisions are further described below. Currently, the Company 

is still in the negotiation process. The Company anticipates that a final contract with the 

System Integrator will be completed in October 2019. The contract will include 

conditions for execution including regulatory approval. The Company will refine its cost 

estimates for the CEP provided herein upon completion of final negotiations.

What is the proposed implementation timeline for the CIP?

As part of the Core Project bid management process, the potential System Integrators 

assessed the requirements and provided proposed schedules for implementing the project.

A timeline for the Core Project is shown in Figure 4.

18



Figure 4: Core Project Timeline
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The planned delivery dates for the CIP components are as follows:

• Notification Preferences - 2019

• Outage Center app - 2019

• Core Project - 2023

• Bill Redesign - 2024

What has changed since the 2018 GT Plan filing with respect to the CIP?

Since last year, the Company has further developed and refined the planning for CIP. 

Several changes are reflected in this application, including aligning with customer 

feedback, adjusting the scope to include the MDMS, and updating resource requirements.

1) Alignment with customer feedback. As discussed previously in my testimony, the 

Company developed the CIP customer experience goals based on collectively assessing 

feedback from customer participation in existing self-service offerings, as well as formal 

feedback the Company initiated this year including the stakeholder process and surveys.

2) MDMS. In the 2018 GT Plan filing, the MDMS was evaluated as a part of the

19
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advanced metering infrastructure (“AMI”) initiative, and the project plan included ^

replacement of the system starting in 2023. With additional planning and an assessment @ 

of the CEP, the Company has updated the plan to include the MDMS as part of the Core ^

Project. The MDMS will be replaced at the same time as the CIS, with an 

implementation date in the second quarter of 2023.

m

3) Refinement of resource needs. Through the Core Project bid management process, the 

Company refined project resource needs. As a part of the project planning, the System 

Integrator estimated resource needs based on the identified requirements. The Company 

anticipates that over 400 people will be associated with implementing the project during 

peak periods. This includes resources from the Company and business partners working 

through the design, implementation and testing of the new Core Project applications. The 

Company will have a dedicated team working on the project and anticipates that others 

will support the project for shorter periods, supporting specific work streams. The 

dedicated team will be responsible for functions such as billing, bill print, meter reading, 

service orders, customer experience, user experience, training enablement, 

communications, organizational change management, data conversion, and technical 

integrations.

A major component of the project will include the development of training and resources 

for individuals that use the applications for their roles within Dominion Energy Virginia. 

The Company anticipates training over 2,000 individuals. The training will range in 

complexity and length depending on role. The training for customer service 

representatives will be the longest training, occurring over several months. While 

customer service representatives are in training on the new Core Project applications, the

20
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Company will work with a third party to have additional resources trained to provide 

customer service support on the legacy system. These additional resources are often 

referred to as “surge staffing.” The addition of surge staffing enables the Company to 

conduct normal business and sustain quality customer service throughout the project.
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Costs

What is the Company’s projected investment for CIP?

Detailed costs related to the CEP are provided in my Schedule 1. Total costs include the 

Core Project as well as implementing the Notification Preferences and Outage Center app 

in 2019, as well as a bill redesign project after the Core Project.

10

11

12

13 Q.

14 A.

15

16

17

18

19

20 

21 

22

As described by Company Witness Gregory J. Morgan, the Company has committed to 

the investments related to CEP in Phase IB being recovered through its existing rates for 

generation and distribution services (“base rates”).

How did the Company develop the cost estimates?

The Company developed these cost estimates based on responses to competitively bid 

RFPs for various project components and services, including the MDMS and System 

Integration services for the new CIS and MDMS. As previously noted, the Company first 

issued an RFP for Bid Management Services, and selected TMG to control scope and 

costs. TMG then assisted the Company in conducting the RFP process for specific 

project components and required installation and configuration services for the various 

systems and applications. Information gathered through the bid management process 

provided estimates of internal resources, hardware, software and facilities. After bidders 

submitted their proposals, the Company revised the project plan, budgets and timelines to

21
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1 reflect the information provided by the bidders. The Company assembled an in-house <10

2 team to conduct evaluations of each proposal. The Company evaluated both price and ^
a

3 non-price factors. Based on the results of the RFPs, the Company selected the vendors

4 and service providers.

5 Q. How did the Company ensure that the expenditures you have identified for the full

6 deployment of CIP are reasonable?

7 A. The bid management process provided competitive cost estimates for a system integrator,

8 internal resources, hardware, software, and facilities. As a part of the planning, the

9 Company reviewed industry information to ensure alignment with scope and timelines of

10 similar projects. An assessment of utility CIS replacements is attached as my Schedule 3.

11 This assessment supplemented the costs obtained through the bid management process.

12 A summary of the RFP for System Integration services for the new CIS and MDMS is

13 included as Filing Schedule Arruda, Attachment B. A summary of the RFP for the

14 MDMS is included as Filing Schedule Arruda, Attachment C.

15 Benefits

16 Q. What are the primary benefits of implementing the CH*?

17 A. With the CIP, there are both qualitative and quantitative benefits. Qualitatively, the

18 Company will modernize the customer relationship, provide better information, and

19 deliver value to each customer. For example, customers will be able to utilize various

20 notification, billing and pay options, and be able to take advantage of new rate structures,

21 rate comparison tools, and monitor usage. With the new capabilities and customer

22 functionality, customers will be in a better position to save time and money. An

22
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] overview of customer functionality compared to their capabilities today is provided in £§

2 Tables. €

Table 3: Change in Customer Capabilities

What if Analysis/ Rate 
Comparisons

Bill comparisons for standard residential 
rate customers not available; once 
customer contacts customer service 
representatives, customers are provided 
rate schedules

On demand rate comparison tool 
based on customer's historical 
information (2023)

e-Bill E-bill email sent to customer E-bill to include graphical 
information and customization for 
customer class (2023)___________

Bill Redesign Bill mailed to customers includes list of 
billable usage determinants, usage 
history, and list of bill detail.

Include graphical information and 
customization for customer class 
(2024+) _________

View/ Pay Bill Eight different modes of payment 
available. Bill viewable through Manage 
Account or from mailed paper view.

Online payment options (e.g.
PayPal, Venmo) (2021)
Bill viewable through mobile native 
app (2023)____________________

Outage
Communications

Outage map and updates available online; 
report an outage through phone or 
online; regional information available as 
texts

Outage map, nearby information, 
and push notifications available in 
native mobile app (2019)

Notification & Alert 
Options

Alerts include high usage (kwh) alerts 
(pilot for AMI customers), payments, e-bill 
and payment arrangements to email or 
phone number associated with the 
account for customers with smart meters

Expand to include push notification 
options (2023)
Alerts available to additional 
emails, texts or phone numbers 
Expand alerts to include high bill 
alerts ($) (2023) __________

Bill Calculation 
Transparency

PDF of paper bill provided online; Charges 
described online; Generic Schedule 1 
calculator available online 
https://www.dominionenergy.com/home- 
and-small-business/billing- 
options/understanding-your-bill________

Account specific details on charges 
available online to customers 
within the portal (2023)

FAQs/ Information FAQs and information available on 
dominionenergy.com, Manage Accounts, 
and through calling a Customer Service 
Representative

Provide information through chat 
(2022) and digital assistant (2024+)

23



1 Q. Do the capabilities in Table 3 require additional GT Plan investments?

2 A, Yes. Some of the capabilities described in Table 3 rely on AMI. Capabilities focused on

3 providing the customer better information and value rely on both investments for

4 customers to fully benefit. Capabilities that are more robust with both investments

5 include “what-if ’ analysis, usage and energy information, and alerts.

6 For example, the Core Project includes high bill alerts,2 which also depends on AMI

7 technology. An unexpected increase in a customer’s bill can occur at a customer’s

8 premises for a wide range of reasons, including changes in weather patterns or

9 malfunctioning heating, ventilation, and air conditioning (“HVAC”) systems, or high

10 usage. Currently, when these unexpected increases in energy consumption occur, the

11 customer would likely not be aware that an issue exists until they receive an abnormally

12 high monthly energy bill. In fact, customers who are enrolled in budget billing or

13 automated bank draft may not notice a significantly higher bill for several months. After

14 implementation of the GT Plan, customers can opt to receive a high bill alert, providing

15 information within the billing period, making them more aware of abnormally high

16 usage. These alerts would allow the customer to react quickly to avoid costly energy bills

17 and possibly to take prompt action to safely resolve any issue in their home. High bill

18 alerts rely on customer engagement through the CIP, but also information gathered daily

19 from smart meters.

[xQ
m
©

w
o

2 This differs from the high usage alerts currently available only to customers with smart meters. In particular, the 
high usage alerts only provide information regarding actual energy consumption and not the actual costs associated 
with the higher usage.
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1 Q. How does the CEP support new rate structures?

2 A. When combined with data collected from smart meters, the CIP provides the technology

3 and applications required to efficiently offer new rate structures or effectively expand

4 current rate structures. From a billing perspective, the new CIP provides an adaptable

5 application for billing modem rates. With the CIP, building, testing, and changing rates

6 will be a quicker process. The CIP is more adaptable to modem rate structures, which

7 will lead to less manual intervention in the billing process.

8 In addition to the operational efficiencies, the CIP enables more modem customer

9 engagement including education, program management, and customer communication,

10 including self-service options for rate enrollments, rate comparisons, and ongoing

11 education.

12 The CEP enables the Company to provide customers better information empowering them

13 to make better decisions about their usage and bills. Better information comes in

14 different forms—^providing communication channels for education; providing “what-if ’

15 analyses for changing rates and behavior; and providing notifications on account and/or

16 rate anomalies for customers to be empowered to continue to manage their costs. “What-

17 if’ analyses, for example, will provide customers the option to compare available rates

18 and make assumptions on changing usage. This tool will fully empower customers to

19 understand the impact of changing rates and behavior. These analyses will be available

20 online and will utilize the customers own interval data, providing convenient and

21 personalized information.

22 As Company Witness Morgan describes, the Company is committed to bringing time-

©

i
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varying rates before the Commission later this fall. While the functionality of the Core 

Project will not be available in time to support the experimental rate, online enrollment, 

on-going education, and an analysis comparing a customer’s bill under their current rate 

and the new time-varying rate will be provided in the interim. Additional details on the 

customer engagement will be provided this fall when the Company makes its filing with 

the Commission.

Table 4 is a summary of how customer engagement with time-varying rates will evolve 

with the experimental rate, and future rates offered once the CIS is in place and AMI is 

deployed.



N>

Table 4. Customer Engagement with current time varying rates, experimental rate
and future rate offerings

Education & Enrollment

€8
«0

Customer calls Customer Service 
to inquire

Digital education; Limited to 
AMI meters

Digital education; increase in 
customer eligibility (increase in 
AMI)

Company mails customer rate 
schedules

Static on-line comparison 
information

Full "what-if" analysis identifies 
eligible rates and 
recommendations

Customers calls to enroll in rate Rate and Notification Enrollment 
on Manage Accounts

Full "what-if" analysis for 
customers to personalize and 
select best rate

Company mails rate enrollment 
package

Customer provided welcome 
package

Rate and Notification Enrollment 
on Manage Accounts

Customer mails back package

Back Office Processing
Company exchanges meter No meter exchange required 

(AMI)
No meter exchange required 
(AMI)

Manual rate schedule change at 
bill cycle

Manual rate schedule change at 
bill cycle

Automated rate schedule 
change

Rate managed in existing CIS Rate, bill, and exceptions 
managed in CIS/ MDMS

Automated notification 
processing

Exceptions managed within CIS 
& MDMS

Rate, bill, and exceptions 
managed in CIP; reduced 
exceptions handling due to 
configurability

Ongoing Education
Not applicable Program notifications sent for 

ongoing education
Program notifications- 
automated customer 
notifications

Process Time
2-3 months < 30 days < 30 days
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6
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9
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14 Q.

15 A.

16

17

18

19

20 

21 

22 

23

2

Will the proposed investments in the CLP improve the customer experience as it 

relates to understanding the bill?

Yes, the CIP will provide the necessary functionality and information to enable an easier 

to understand bill, such as using graphics for personalized electricity usage and bill 

history. Due to the complexity involved, the bill redesign will occur in two stages: e-Bill 

then paper bill. The e-Bill redesign in the online portal will occur first as part of the Core 

Project. Today approximately 1.1 million or 43% of customers engage digitally with e- 

Bill, with increasingly more customers choosing to do so. In addition to using graphics 

for personalized electricity usage and bill history, the redesigned online portal will also 

include the option to view additional detail on the components of the bill and how the bill 

is calculated.

©
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To provide better information to customers that do not or cannot leverage information 

available online, the paper bill redesign will be implemented once the CIS is in place.

Will contact center representatives still be available for customers to contact?

Yes. The Company recognizes that some customers value engaging with Dominion 

Energy Virginia by calling the contact center. In, fact, the proposed CIP will enhance the 

contact center representatives’ ability to assist customers. Today, contact center 

representatives likely need to access several systems and offline tracking tools to respond 

to a customer’s question. In addition, the contact center representative has no insight into 

customer requests. For example, today the information available to a representative to 

assist most customers contacting the contact center about a high bill is limited. Often the 

information available to a representative is limited to the customer’s monthly billing 

meter read. The representative will discuss with customers their usage patterns, weather,

28
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4

5

6

7

8 

9

10

11

12

13

14

15

16

17

18

19

20 

21

and suggest generic anomalies to look for within the home to assess potential causes of 

the customer’s high bill. With the new CIP, the representative will have more 

information on the customers’ interactions with the Company, more user-friendly ways to 

view customers’ usage making it easier to explain usage patterns, and more granular 

information within the bill period. All of these benefits will enable representatives to 

have more meaningful interactions with the customer. The proposed CIP will enable a 

seamless and integrated set of digital tools and dashboards that the contact center 

representative can use to quickly and accurately access all details of the customer’s 

account. Equipped with improved tools, the contact center representative will be able to 

resolve customer inquiries faster and more efficiently and provide a better and more 

personalized customer experience.

Q. Will the CIP be compatible with the Green Button Standard?

A. Yes. Green Button is a means of providing detailed customer energy usage information 

available for download in a simple, common, and standardized format. Green Button 

essentially creates a standard data file and data format that is consistent across all Green 

Button platforms and providers.3 Customers can then upload their own data to a third- 

party application if they choose. The Company’s existing online Manage Accounts 

provides residential AMI customers the ability to securely download their own energy 

data in .csv format and Green Button Download My Data (“DMD”) format.

The CIP will be Green Button compatible and will continue to offer the DMD 

functionality to customers.

©
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3 See http://greenbuttondata.org/.
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1 In addition, the CIP enables customer access to usage data and will make viewing,

2 accessing and understanding their usage information more user friendly. The Company

3 will continue to assess the industry and adapt the development of the CIP as customers’

4 needs change with respect to data access. In addition, as outlined in House Bill 2332, the

5 Company will participate in the data access stakeholder group and incorporate the

6 resulting feedback and findings into future decisions regarding data access.

7 Q. In addition to all the new capabilities and resulting benefits from the modern CIP,

8 what are the quantitative benefits or cost savings benefits of a modern CIP?

9 A. The CIP not only enables the Company to provide qualitative benefits by expanding

10 customer capabilities, but it also enables the Company to operate more efficiently. By

11 replacing outdated legacy systems, the Company can provide customer capabilities in a

12 more cost-effective and efficient manner, because the CIP is a more adaptable, flexible,

13 and vendor-supported system.

14 Operational benefits include a reduction in manual work arounds to support more

15 complex bill types. The new CIP will drive improved automation and processing

16 capabilities that will reduce manual steps associated with the calculation of certain bill

17 types as well as exception processing that takes place as a result of system errors or other

18 issues. Another operational benefit is the result of avoiding the maintenance of legacy

19 mainframe systems. Each year, the Company has operating expenses associated with

20 maintaining and upgrading this technology to allow the CIS to continue to run and

21 generate customer bills. With a transition to a vendor-supported system, these costs are

22 eliminated once the full deployment of the new CIS is complete.

30
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2

3

4

1 Benefits also include the reduction in capital costs moving forward by avoiding 

replacement of the mamframe hardware. These ongoing costs are entirely avoided with 

the implementation of a new CIS. There is also a reduction of the ongoing capital needs 

for the CBMS application to meet changing customer needs.
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5 Q.

6

7 A.

8 

9

10

11

12

13 Q.

14 A.

15

16

17

18

19

20 

21 

22 

23

Describe the Company’s future plans for the development and use of the CIP 

beyond Phase IB.

The CIP project plan includes activities in Phase IB of the GT Plan as well as beyond. 

The Core Project implementation is scheduled for the second quarter of 2023, which will 

occur in the next phase of the GT Plan. Similarly, additional customer capabilities, such 

as the bill redesign project, will be implemented after the Go-Live date of the Core 

Project.

Alternatives

Did the Company consider alternatives to the CIP?

As an alternative to a comprehensive CIP, the Company would have to continue to build 

silos and patchworks of applications and engage in manual processes to perform certain 

functions. This would be more costly, time-consuming, and increase the risk of errors.

In addition, the Company would be required to replace the mainframe system that 

supports the CIS, as well as continue the maintenance on the mainframe. In order to 

maintain the legacy CIS for an extended period, resources that understand COBOL and 

mainframe systems would be required. Because these skills are no longer readily 

supported by the market, specific training and reskilling efforts would be required. 

Continuing operations with a patchwork of applications and using older technology 

hinders the Company’s ability to offer the customer options and functionality available

31



1 with the CIP. For these reasons, the Company would not support any alternative that

2 does not replace the legacy CIS with a comprehensive CIP. The Company considered

3 two systems used by major utilities that meet the requirements for the core system within

4 the CIP. After thorough evaluation and analysis, the Company selected SAP, which is

5 also the system currently used as a general ledger for CIS financial transactions.

6 Q. Does this conclude your pre-filed direct testimony?

7 A. Yes, it does.
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Appendix A

BACKGROUND AND QUALIFICATIONS 
OF

THOMAS J. ARRUDA

Thomas Joseph Arruda is the Director of Customer Information Platform at Dominion 

Energy Virginia. He is responsible for the development and deployment of the customer facing 

and customer supporting technology known as the customer information platform.

Mr. Arruda has been with Dominion Energy for 21 years with more than 15 years of 

leadership experience. He has worked in numerous roles within the IT department including 

application build and support for all Dominion Energy business units and IT Risk Management.

Mr. Arruda is a former member of the advisory board of the Virginia Cyber Security 

Partnership.

Mr. Arruda received a bachelor’s degree in business administration from the University of
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Alignment of CIP Goals and Customer Feedback

Company Exhibit No.jg* 
Witness: TjW 
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Modernize the Customer Relationship
Customer Surveys - Maslanskv

• Compared to national averages, DEV Customers: 
- Visit the utility website more 

Call customer service more 
Receive fewer communications and alerts

Existing Functionality Feedback

• Dominionenergy.com: Mobile use up from 35% in 

2017 to 46% in 2018
• Manage Account: 40% of sessions conducted on 

mobile devices in 2018

• Manage Account: Online account users increased by 
16% in 2017 and another 22% in 2018.

• E-Bill survey: Qualitative conclusion - customers 
prefer e-mail alerts.

• High Usage Alerts Pilot Program: 24% of customers 
signed up for email alerts; 71% signed up for text 
alerts; 5% signed up for both.

• Dynamic Pricing Pilot Program: 74% of customers 
requested both email and text notifications

Conclusion: DEV customers are reaching out more to the Company, but are receiving less proactive communication

than other utilities. Customers are using more digital devices and are interested in different communication methods

depending on the information being sent.

Provide Better Information
Customer Surveys - Maslanskv Existing Functionality Feedback

• 13% of customers not familiar with how their bill is 
calculated; compared to a national average of 4%

• Engaged customers are more satisfied

Manage Account - Detailed Energy Usage Page up 
22% from 2016 to 2018 

Dynamic Pricing Pilot End of Pilot Survey - #1 
suggestion in feedback was to provide a comparison 
of various plans

Conclusion: Customers do not necessarily understand their bills, but more are actively seeking more information.

Deliver Value
Customer Surveys - Maslanskv Existing Functionality Feedback

Customers that are more engaged are more satisfied 

Customers ranked the lack of enough options to help 
conserve energy and save money as their third most 
frustrating aspect

73% of customers rank saving money on their electric 
bill as a top priority

e-Bill: 1.1M total customers enrolled in program at 
end of 2018
Payments: Currently provide 7 different bill payment 
methods; in 2018 highest method is mail at 27%; 
lowest is walk-in payments at 4%

Green Power Program: Over 30,000 participants. 

Energy Conservation: Over 300,000 participants.

Conclusion: Customers seek different options and are signing up for features that provide environmental benefits, 

provide opportunities to save money, and provide ways to simplify their transactions.
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Witness Direct Testimony Summary

Witness: Robert S. Wright, Jr.

Title: Director - Distribution Grid Planning and Asset Management

Summary:

Company Witness Robert S. Wright, Jr. explains the reliability and resiliency projects (“Grid 
Improvement Projects”) that Dominion Energy Virginia plans to deploy as part of the GT Plan. 
Specifically, Mr. Wright explains that the Company is proposing two categories of Grid 
Improvement Projects: (1) grid technologies, and (2) grid hardening. The type of Grid 
Improvement Project planned for each category are:

A. The grid technologies projects include:
1. Self-healing grid
2. Hosting capacity analysis
3. Distributed Energy Resource Management System
4. Advanced analytics
5. Voltage optimization
6. Locks Campus Microgrid Project
7. Enterprise Asset Management System (“EAMS”)
8. Outage Management System

B. The grid hardening projects include:
9. Mainfeeder hardening
10. Targeted corridor improvements
11. Proactive asset upgrades
12. Voltage island mitigation

Mr. Wright overviews each category of Grid Improvement Project and explains the associated 
costs, benefits, and alternatives.

Finally, Mr. Wright testifies that the Grid Improvement Projects enable the Company to operate 
the grid differently to meet 21st century needs in performance levels and to allow the Company 
and customers to maximize the benefits of the growing amount of connected renewables. He 
introduces the Company’s Integrated Distribution Planning (“1DP”) White Paper, which provides 
a detailed overview of the Company’s current distribution planning process, the limitations of the 
current process, the investments needed to evolve the process, and the Company’s vision of 
integrated distribution planning for the future.



DIRECT TESTIMONY 
OF

ROBERT S. WRIGHT, JR.
ON BEHALF OF

VIRGINIA ELECTRIC AND POWER COMPANY 
BEFORE THE

STATE CORPORATION COMMISSION OF VIRGINIA 
CASE NO. PUR-2019-00154

1 Q. Please state your name, business address and position with Virginia Electric and

2 Power Company (“Dominion Energy Virginia” or the “Company”).

3 A. My name is Robert S. Wright, Jr. My business address is 600 East Canal Street,

4 Richmond, VA 23219. I am the Director of Distribution Grid Planning and Asset

5 Management in the Company’s Power Delivery Group. A statement of my background

6 and qualifications is included as Appendix A.

7 Q. Please describe your area of responsibility with the Company.

8 A. lam responsible for overseeing grid planning to support customer load needs and

9 reliability performance for the electric distribution system. I also am responsible for

10 vegetation management as well as asset and data management activities.

11 Q. What is the purpose of your testimony in this proceeding?

12 A. The purpose of my testimony is to explain the reliability and resiliency projects (“Grid

13 Improvement Projects”) that Dominion Energy Virginia plans to deploy as part of its

14 proposal to transform its electric distribution grid (the “Grid Transformation Plan,” “GT

15 Plan,” or “Plan”) over the next three years (“Phase IB”). In addition to improving the

16 rehabihty and resiliency of the electric distribution grid, the Grid Improvement Projects

17 proposed herein will support the integration of distributed energy resources (“DER”).



1 Q. During the course of your testimony, will you introduce an exhibit?

p
m
©

2 A. Yes, Company Exhibit No., RSW, consisting of Schedules 1 through 8, was prepared

3 under my supervision and direction and is accurate and complete to the best of my

a

4 knowledge and belief. The table below provides a description of these schedules.

Schedule Description
1 Cost Schedule

Self-healing Grid Projected Benefits
Self-healing Grid Analysis and Project Scope Example
Self-healing Grid Equipment Installed
Advanced Analytics White Paper
Mainfeeder Hardening Analysis and Project Scope Example
Mainfeeder Hardening Projected Benefits
Voltage Island Mitigation List

5 Additionally, I sponsor Filing Schedule Wright, Attachments A - K, which provide

6 executed contracts, requests for information (“RFI”) summaries, request for proposals

7 (“REP”) summaries, and final project reports from which detailed pricing estimates were

8 prepared. The table below provides a description of these filing schedules:

9

Filing Schedule Wright Description
Confidential Attachment A Locks Campus Microgrid Project Design 

Report______
Extraordinarily Sensitive 

Attachment B
Locks Campus Microgrid Project Costs

Confidential Attachment C Equipment, Labor & Materials Contracts
Confidential Attachment D Hosting Capacity Scope of Work
Extraordinarily Sensitive 

Attachment E
DERMS RFI Summary

Extraordinarily Sensitive 
Attachment F

Advanced Analytics RFP Summary

Confidential Attachment G Voltage Optimization Costs
Extraordinarily Sensitive 

Attachment H
EAMS RFI Summary

Confidential Attachment I Ash Tree Survey Report
Confidential Attachment J Targeted Corridor Improvement Contracts
Confidential Attachment K Voltage Island Mitigation Costs

2



I also sponsor certain sections of the Grid Transformation Plan, the executive summary of 

Dominion Energy Virginia’s plans for grid transformation (the “Plan Document”), as 

indicated in Appendix A to the Plan Document. Finally, I sponsor the metrics identified 

in Company Witness Edward H. Baine’s Schedule 2.

Did you provide information to West Monroe Partners, LLC (“West Monroe”) for 

use in the cost-benefit analysis (“CBA”)?

Yes, I provided costs and additional inputs for Grid Improvement Projects to West 

Monroe for use in the CBA. I also support the benefits reflected in Thomas G. 

Hulsebosch’s Schedule 2, as identified therein.

The specific costs I support in Phase IB are:

Nominal $, in 
Millions

2019

Year 1

2020

Year 2

2021

Year 3 3-year Total

Phase IB $10.7 $60.0 $92.5 $163.3

Capital $4.7 $52.8 $82.6 $140.0

O&M $6.0 $7.3 $9.9 $23.2

My Schedule 1 provides detailed cost information for the GT Plan components that 1 

sponsor.

How is your testimony organized?

My direct testimony is organized as follows:

I. Grid Improvement Projects

A. Grid Technologies Projects
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B. Grid Hardening Projects 

II. Costs, Benefits, and Alternatives

IIL Integrated Distribution Planning

Before you begin, do the proposed Phase IB Grid Improvement Projects meet the 

definition of an electric distribution grid transformation project under Va. Code § 

56-576?

Yes. The proposed activities involve the application of “automated control systems for 

electric distribution circuits and substations” that are “designed to accommodate or 

facilitate the integration of utility-owned or customer-owned renewable electric 

generation resources with the utility’s electric distribution grid or to otherwise enhance 

electric distribution grid reliability” and involve “intelligent grid devices for real-time 

system and asset information.”

I. GRID IMPROVEMENT PROJECTS 

What are the Grid Improvement Projects the Company is proposing for the GT 

Plan?

The Company is proposing two categories of Grid Improvement Projects: (1) grid 

technologies, and (2) grid hardening. The type of Grid Improvement Project planned for 

each category is detailed below.

A. The grid technologies projects include:

1. Self-healing grid

2. Hosting capacity analysis

3. Distributed Energy Resource Management System

4. Advanced analytics

09
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5. Voltage optimization

6. Locks Campus Microgrid Project

7. Enterprise Asset Management System (“EAMS”)

8. Outage Management System

B. The grid hardening projects include:

9. Mainfeeder hardening

10. Targeted corridor improvements

11. Proactive asset upgrades

12. Voltage island mitigation

What are the main drivers behind the proposed Phase IB Grid Improvement 

Projects?

Dependency on reliable electric service is growing. Everyday activities related to 

business, communications, education, transportation, and security all require the electric 

grid to be reliable on a daily basis and resilient to recover from severe weather events 

when they occur. Additionally, DER integration requires that the distribution grid be 

available to accept and transport energy generated by customer sources. In this sense, the 

distribution grid is evolving to look and act like the transmission grid, with availability 

being as important a measure of service quality as reliability. For both availability and 

reliability, the Company receives feedback from customers on a regular basis regarding 

the need to improve service. This feedback is received through various channels such as 

the Customer Service call centers, Customer Relations, local Operations or Reliability 

teams or our regulators. Furthermore, feedback during stakeholder sessions in 2019, 

facilitated by Navigant Consulting, Inc. on behalf of Dominion Energy Virginia validated



ta
a

1 the need for a reliable and resilient grid to meet customer needs into the future. A survey ®

2 of Dominion Energy Virginia customers conducted by Maslansky + Partners on behalf of ©
©

3 the Company also confirmed that eliminating outages, shortening duration and utilizing

4 technology to improve service are top priorities for customers. The Company’s Plan

5 Document provides further detail on customer feedback regarding the need for better

6 reliability and availability on the distribution grid.

7 Q. Why are the proposed Phase IB Grid Improvement Projects needed?

8 A. The Grid Improvement Projects proposed herein are needed to improve service for

9 customers and critical services that are vital to maintaining health and public safety such

10 as hospitals, water and waste treatment facilities, key communications facilities, military

11 facilities, and emergency dispatch centers that consistently experience poor performance

12 as measured by annual interruption time and speed of recovery after severe weather

13 events. The Grid Improvement Projects are also needed to support the integration of

14 DER. The proposed Grid Improvement Projects will meet these needs by:

15 • leveraging technology to improve situational awareness and automatically
16 restore large segments of customers;

17
18 
19

• rebuilding poorly performing grid segments to stronger standards and 
upgrading specific components to eliminate outages and minimize damage 
when outages occur;

20 • improving the availability of the grid to accept and transport customer-
21 generated energy;

22
23

enabling visibility of grid capacity available to host customer-owned 
generation through technology and grid support; and

24
25
26

• continuing to investigate the use of new technologies and systems such as 
microgrids and smart inverters for grid support and expanded customer 
benefits.

6
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A. Grid Technologies Projects m
m

1. Self-Healing Grid «
a

What is a self-healing grid?

A self-healing grid, also known as distribution automation or fault location, isolation, and 

service restoration (“FLISR”), refers to a distribution network that uses intelligent grid 

devices such as switches, reclosers, line sensors, communications network, and a control 

system to automatically isolate outages and reroute power to restore most customers in a 

matter of seconds or minutes. This type of system also provides situational awareness to 

the distribution operator about the specific location of the fault, allowing crews to arrive 

and identify repair needs faster, speeding the restoration time for the remaining affected 

customers.

What benefits would a self-healing grid provide for Dominion Energy Virginia 

customers?

A self-healing grid would result in fewer sustained outages for customers, and shorter 

outage times for customers that do experience a sustained outage. For example, with a 

self-healing grid, an outage that would have caused 3,000 customers to lose power for 

approximately 2 hours would now have 2,500 customers experiencing a “momentary 

outage” of less than two minutes, and the remaining 500 customers having a sustained 

outage of less than 2 hours, since the self-healing grid is able to automatically isolate the 

problem, reroute power to restore most of the customers, and give grid operators a 

smaller feeder segment to inspect to locate and fix the problem. The Company is 

proposing to implement this self-healing grid technology on more than 50% of the 

distribution feeders, benefiting more than 75% of the Company’s customers, including all

7
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customers providing critical services. The Company designates approximately 1,400 

accounts as critical services in Virginia, which include hospitals, water treatment 

facilities and emergency dispatch centers.

You said this would result in fewer outages for customers. Please quantify this.

As detailed in my Schedule 2, the Company’s proposed self-healing grid projects in 

Phase IB will result in 61,000 fewer customer interruptions and 4.2 million fewer outage 

minutes for 88,000 customers; an average reduction of 47 minutes of outage time 

annually. This represents a 24% improvement in service reliability for these 88,000 

customers. Also of note, 9 of the 23 proposed Phase IB projects will improve service for 

customers located in economically distressed Opportunity Zones as certified by the 

Internal Revenue Service. Likewise, the proposed self-healing grid projects over the full 

10 years of the GT Plan would result in 1.1 million fewer customer interruptions, and 68 

million fewer outage minutes; achieving an average reduction of 33 minutes of outage 

time annually for 2 million customers, resulting in a 26% improvement in service 

reliability for 2 million customers.

How did the Company identify the targeted population of feeders for self-healing 

grid work that is part of the Phase IB Grid Improvement Projects?

The Company is proposing to target feeders that have the largest number of customers 

and most critical services affected when mainfeeder outages occur. By prioritizing 

feeders by the amount of potential improvement that can be achieved, the Company 

expects to maximize the benefits of the investments. As an example, the self-healing grid 

work that is proposed as part of the Phase IB Grid Improvement Projects will reduce the 

number of customers affected by each mainfeeder outage from an average of 1,668

tfl
a
m
m
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1

2

customers to an average of 555 customers, based on detailed engineering analysis. An 

example of the analysis that is performed and the resulting project scope package for an 

identified feeder is attached as my Schedule 3. Upon request, the Company can provide 

the remaining project scope packages as they are voluminous.

In what grid technologies must the Company invest to build this self-healing grid?

To build a self-healing grid, the Company will need to install intelligent grid devices on 

the selected feeders and associated substations, and expand the functionality of the 

Company’s Advanced Distribution Management System (“ADMS”). Currently, the 

Company’s ADMS is limited to basic data acquisition and control functionality. The 

functionality that would be added is the FLISR module of the ADMS. My Schedule 4 

provides details on the amounts and types of equipment that will be installed as part of 

the self-healing grid.

2. Hosting Capacity

What is hosting capacity?

The distribution grid has traditionally been designed for a one-way flow of power from 

the utility to the customer, with equipment sized larger at the feeder head and smaller at 

the feeder end to handle the expected peak load while maintaining proper voltage without 

exceeding thermal limits of equipment. DER that are connected along the distribution 

feeder can create reverse power flows that affect customer voltages and loading on 

equipment. Hosting capacity defines the amount of DER that can be connected to each 

segment of the distribution grid without causing voltage or loading issues and indicates to 

customers whether distribution grid improvements may be necessary to integrate their 

DER, while also allowing the Company to determine when a more detailed engineering

9
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1 analysis needs to be performed.
y?a

2 Q. What is the Company proposing related to hosting capacity?

3 A. The Company is proposing to perform hosting capacity analysis for both utility scale and

4 net metering DER and publish the results using online interactive maps. An example of

5 such a map for utility scale DER is shown below in Figure 1. This map is from a

6 preliminary exercise conducted by Dominion Energy Virginia engineers to understand

7 the process and tools necessary to perform the utility scale hosting capacity analysis. As

8 shown, colored line segments indicate the hosting capacity of each part of the circuit.

9 These maps would be available by the end of 2020, for the Company’s service territory,

10 to guide customers in making decisions regarding generation additions.

n Figure 1: Example of Hosting Capacity Results

12

13

Hosting Capacity Viewer

Operational loyers 
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Because hosting capacity for each segment of the distribution grid depends on the

10
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1 physical makeup of the grid, i.e., the size of wires and transformers, presence of voltage 

regulating equipment, existing load, and other DER that is already connected to the 

feeder, the hosting capacity analysis is typically automated to update on a recurring basis 

to capture distribution system changes using customized computer programs and tools. 

This process is computationally demanding because it requires that thousands of 

simulations be conducted for each feeder each time the hosting capacity analysis is 

performed. The hosting capacity analysis will continue to improve as additional grid 

information becomes available from the proposed intelligent grid devices and smart 

meters.

3. Distributed Energy Resource Management System 

What is a Distributed Energy Resource Management System (“DERMS”)?

Unlike conventional centralized power plants where the Company typically has 

continuous monitoring, communications, and control capabilities, the growing population 

of DER sites generally operate autonomously without the Company having visibility of 

the status or power output of the generating equipment or having control capability to 

manage impact on the grid. Visibility and control capability of this growing population 

of energy resources connected to the distribution grid is necessary to ensure safe and 

reliable energy delivery to customers and to eventually leverage the full capabilities of 

these resources for grid support and to maximize customer benefits while ensuring 

overall grid stability.

The proposed DERMS, in conjunction with real-time data from intelligent grid devices 

and a secure telecommunications network, will aggregate performance and status 

information from DER sites, analyze the need for control actions, and issue the

&
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1 appropriate commands to maintain a safe and reliable energy grid. As equipment 

capabilities continue to mature and industry standards evolve, the proposed DERMS will 

enable the use of smart inverter grid support capabilities to achieve greater grid 

efficiencies and customer benefits, eventually allowing the Company to use these DER to 

resolve grid constraints, while potentially reducing interconnection costs by using active 

power management and other advanced inverter capabilities.

For initial DERMS functionality as part of Phase IB, the Company will focus on 

developing a repository of DER locations and key attributes, and an aggregated view of 

DER status and performance information for grid operators. Because this functionality is 

available in the existing ADMS, the Company is not requesting approval for DERMS 

investments in Phase EB but expects to start investments in 2022, subject to future 

Commission approval.

4. Advanced Analytics

What is Advanced Analytics?

Advanced Analytics, which combines many technologies and methods, is broadly 

classified as artificial intelligence, and is often referred to as predictive analytics (one of 

its salient capabilities) or Big Data (the platform used for processing analytics).

Advanced Analytics is comprised of Machine Learning (“ML”) and Deep Learni ng. ML 

is a collection of algorithms and statistical models that computer systems use to perform a 

specific task effectively and to proactively learn without explicit programming; relying 

instead on patterns and inferences from historically collected data. Deep Learning is 

based on artificial neural networks.
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1 Advanced Analytics can perform or support the following type of analytics:
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22

• Descriptive Analytics: helps analyze the data and informs on what happened.

• Diagnostic Analytics: helps understand the factors affecting the outcome and why 

something happened.

• Predictive Analytics: uses historical data to understand what will happen.

• Prescriptive Analytics: helps with what should I do? Put another way, 

prescriptive analytics informs on how to handle specific situations by factoring in 

knowledge of possible situations, available resources, past performance and what 

is currently happening.

In addition to the above, Advanced Analytics can also help the Company optimize 

objective function(s) without violating established constraints. My Schedule 5 provides a 

white paper describing Advanced Analytics and discusses its use cases and benefits.

Does the Company currently use Advanced Analytics to improve service to 

customers?

Yes, it does. One example is with data collected from existing smart meters. The 

Company is able to use this data to identify and address failing equipment or other 

system issues before an outage occurs. Figures 2 through 4 demonstrate this capability. 

As shown therein, in all the instances, an operational issue was identified and addressed 

before the customer experienced an unplanned outage or damage to their equipment.

This means the customer benefitted from an improved level of service and the Company 

benefitted through more efficient management of repair work as part of planned activities 

as opposed to responding to unplanned events.
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Figure 2: Problem Fixed - Loose Connection
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Figure 3: Problem Fixed - Overloaded Secondary Wire
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Figure 4: Problem Fixed - Overloaded Transformer
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How will the Company use Advanced Analytics in the future?

Customer expectations of a transformed grid require building, operating and maintaining 

the grid in a new way. To meet these customer expectations, the Company will install 

intelligent grid devices as part of a self-healing grid. Installation of these devices, along 

with smart meters, will provide valuable information about the distribution grid, allowing 

the Company to perform Advanced Analytics to identify issues, take action and improve 

service to customers while also managing grid activities, including performing integrated 

distribution planning, more efficiently. Additionally, the data and Advanced Analytics 

capabilities, coupled with the proposed EAMS (a system focused on managing assets and 

associated activities) will enable the Company to analyze life cycle costs, determine 

anomalies in failure rates, identify where proactive replacement is most cost-effective and 

beneficial, identify the condition of feeder segments, and drive a transition from time and
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1 cycle-based preventive maintenance to predictive maintenance activities.

2 5. Voltage Optimization

3 Q. Please explain voltage optimization.

4 A. The Company must operate the distribution grid in a manner that ensures customers

5 receive proper voltage at the point of delivery as defined in the Company’s filed Terms &

6 Conditions. Without visibility of the actual voltage along the distribution feeder or being

7 delivered to each customer, the Company must apply engineering assumptions to system

8 modeling to estimate voltages when determining target settings for voltage control

9 devices. These settings are typically higher than necessary to ensure customers farthest

10 from the substation receive voltage within the proper bandwidth (z'.e., 114V to 126V for

11 residential customers). This can cause some customers’ energy consumption to be higher

12 than necessary.

13 With visibility of the actual voltage at each smart meter, and a control system that can

14 receive near real-time voltage readings and issue voltage control commands to regulation

15 devices, more precise voltage control settings can be applied. These more precise

16 settings would generally result in lower voltage levels that are still within prescribed

17 limits, which would also result in lower energy consumption for most customers without

18 a noticeable difference in service level. Because the actual customer voltage information

19 from smart meters is needed to determine the degree of voltage management that is

20 possible, the Company is estimating a 1 volt reduction in delivered voltage initially,

21 which would lower energy consumption approximately 0.5% on average for customers.

22 Resolving voltage issues that are identified as smart meters are installed is a precursor to

23 implementing voltage optimization and is anticipated to take approximately 6 to 12
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1 months after smart meter deployment is completed for customers served by each 

substation. This work is discussed in more detail in the Proactive Asset Upgrade section 

of my testimony. The Company is proposing to install a control system in 2022, to better 

optimize the voltage delivered to customers; and, while not part of Phase IB, the costs 

and benefits are included in the CBA to provide a total view of investments necessary to 

achieve the benefits of voltage optimization.

6. Locks Campus Microgrid Project

What is a microgrid?

A microgrid is a group of interconnected loads and DER that act as a small power grid, 

able to operate when connected to the larger electric grid and also able to continue to 

operate as an “island” when there is an interruption or other grid disturbance that affects 

normal power flow from the grid.

Please describe the Locks Campus Microgrid Project.

The Locks Campus Microgrid Project (or “Locks Microgrid”) is proposed for the 

Company’s new Locks Campus near Petersburg, Virginia. This campus will host a local 

operations and construction office as well as a fleet maintenance facility, electrical test 

labs, and warehousing space for critical substation and transmission equipment. As part 

of Phase IB, the Company is proposing to install a microgrid on the campus (i.e., a non­

wires alternative (“NWA”)) to obtain real-world data, understand DER performance 

characteristics, perform testing, vet new technology integration into the distribution grid, 

and evaluate microgrid architecture and operational requirements for potential future 

applications of NWAs.
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1 The Company engaged Quanta Technology, Inc. (“Quanta”) to complete a feasibility, 

design and implementation plan to construct and commission the Locks Campus 

Microgrid, including a design package with detailed major component cost estimates, as 

discussed below.

Load requirements and generation needs for the site were analyzed to ensure accurate 

understanding of the site and its power requirements. The utilization of various DER 

technologies, and mixes of those technologies, to meet site requirements were 

investigated to ensure achievement of project targets and prove operational concepts.

Like any other grid facility, proper protection, control, and visibility of this site and its 

equipment is essential to maintain reliability, both of the site and the grid as a whole. To 

accomplish this, protection, control, and communications strategies were developed to 

ensure understanding of critical microgrid operational requirements, gather valuable 

performance information, and ensure all assets are properly protected. Additional detail, 

including a cost breakdown and justification of the selected technologies and strategies, 

can be found in Filing Schedule Wright, Attachments A and B.

7. Enterprise Asset Management System

What is an EAMS and why is it important?

An EAMS is a system that aggregates data and provides capabilities to manage many 

aspects of distribution assets and related aspects at all points in their life cycle. The 

EAMS will assist the Company with managing the procurement, deployment, and 

retirement of equipment and devices through improved equipment attribute analyses and 

planning capabilities. The EAMS will also enable the Company to improve asset
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1 management practices by assessing the health and performance of grid components and 

driving both predictive and prescriptive maintenance activities, leading to more effective 

grid operation and management. Once implemented, information and analytics from the 

proposed EAMS will drive a large part of the identification and prioritization of ongoing 

maintenance and upgrade work performed by the Company.

8. Outage Management System

What is an Outage Management System (“OMS”) and why is it important?

An OMS is a system that provides tools and information to efficiently restore power to 

Dominion Energy Virginia customers by providing outage analysis and prediction 

functionality, while enhancing public and worker safety. The OMS also plays an 

important role in providing outage notifications and restoration updates to customers. 

The implementation of intelligent grid devices and the self-healing functionality of 

ADMS will create constant changes in grid connectivity as feeders are reconfigured to 

restore customers or manage power flows from DER. The result is a dynamic electric 

distribution grid that requires an OMS capable of maintaining the hierarchy of how each 

customer is being served based on the configuration of the feeder ties at any point in 

time. The Company’s current OMS does not have the capability to support this dynamic 

hierarchy aspect of the electric distribution grid. The Company plans to begin 

implementation of a new OMS after Phase IB in 2024.
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1 B. Grid Hardening Projects

2 9. Mainfeeder Hardening

3 Q. Please describe the mainfeeder hardening work proposed in the Phase Hi Grid

4 Improvement Projects.

5 A. Mainfeeder is the portion of the distribution system that carries electricity from

6 substations to tap lines and individual customers. This part of the system typically serves

7 hundreds or thousands of customers along many miles of line, including critical services.

8 Hardening involves improvements that eliminate outages altogether, reduce damage for

9 faster restoration, and provides the ability to isolate damage and restore customers using

10 feeder ties.

11 The proposed mainfeeder hardening activities will improve reliability and resiliency for

12 poorly performing feeder sections through a combination of: rebuilding to newly

13 implemented stronger design and material standards (“new standards”), relocating,

14 converting to underground, or constructing feeder ties. The new standards minimize the

15 amount of damage and associated repairs needed during blue sky days as well as severe

16 weather events, allowing the grid to recover more quickly so customers and community

17 activities can return to normal. Testing conducted for the Company by the Electric

18 Power Research Institute (“EPRI”) at their research facility in Lenox, MA showed that,

19 for their simulation of a large tree falling on the distribution line, the new standards will

20 result in significantly less infrastructure damage. A video of this testing and its results is

21 available at https://youtu.be/rxGge02YkkQ.

22 Notably, three of the four tests conducted using the Company’s existing standard resulted

23 in a broken pole. Replacing a broken pole involves additional resources and equipment

20
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such as an auger truck and operator to dig the pole hole, and 8-1-1 notification to have 

underground utilities located before digging can begin. The one test conducted by EPRI 

that did not result in a broken pole appears to have been related to an insulator that failed 

prematurely. On the other hand, the four tests conducted using the Company’s new 

standards resulted in broken cross-arms only, which translates to a faster and less 

expensive restoration.

How will building to these new standards improve resiliency during severe weather 

events?

The Company anticipates the new standards will improve resiliency by reducing the time 

to recover from severe weather events. The Company conducted an analysis to estimate 

how the new standards, if already in place, could have reduced outage durations during 

severe weather events that affected the Company’s service territory. Table 1 shows the 

results of this analysis. Table 1 shows the estimated difference in restoration activities 

for several notable historical weather events.

in

i®

in

Table 1: Estimated Storm Experience Based On New Standards

Storm Name

Hurricane Isabel

Hurricane Irene

Derecho

Hurricane Ernesto

Hurricane Matthew

March 2018 Wind Storm

Hurricane Michael

Affected

Customers

1,800,000

1,300,000

1,000,000

600,000

470,000

690,000

607,000

Existing Standards

Poles

Replaced

10,705

1,869

994

508

480

555

675

Crossarms

Replaced

14,610

4,168

1,285

1,250

1,181

1,100

1,021

Duration

(Days)

15

Estimated Based On New Standards

Poles

Replaced

2,676

467

249

127

120

139

169

Crossarms

Replaced

17,902

4,743

1,591

1,406

1,329

1,536

1,229

Additional

Other

Repairs

4,737

827

440

225

212
246

299

Duration

(Days)

11

Reduction

(Days)

-4.4

-1.3

-0.9

-0.8
-0.7

-0.8
-1.0

Reduction

(Percent)

-29%

-15%

-11%
-15%

-14%

-16%

-20%

15 As demonstrated, with 75% fewer broken poles based on the testing results, the new

16 standards would have reduced storm duration by an average of 17%. These estimated
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reductions in storm duration are based on labor calculations for replacing poles,

©

crossarms, insulators and restringing downed wires under normal work conditions from @

the Company’s work management system. As an example, replacing a simple three- ^

phase pole is estimated to require 48 manhours of work, while replacing a crossarm is 

estimated at 18 manhours.

6 The Company considers the results in Table 1 to be conservative since basic repair

7 scenarios were used. These scenarios do not take into account actual field conditions

8 during storm restoration that are likely to impact repair times, such as truck access,

9 specialty equipment needs, and complex pole configurations that exist. In addition to the

10 labor calculations from the work management system, the Company also used available

11 information regarding the number of broken poles and crossarms during each event, the

12 number of line resources engaged in restoration activities for each event, and assumed an

13 average of 10 hours of restoration work time each day for those line resources.

14 The Company acknowledges that the above analysis and potential reduction in storm

15 restoration time assumes that all affected facilities would be subject to the new standards,

16 when in reality it will be a subset of the total distribution grid. Nevertheless, this analysis

17 demonstrates that by eliminating broken poles and shifting the damage to grid

18 components that are more quickly repaired, the Company can speed time to repair and

19 reduce outage times in the future.

20 Q. How did the Company identify the targeted population of customers for mainfecder

21 hardening for the Phase IB Grid Improvement Projects?

22 A. The Company evaluated historical reliability information from 2014 to 2018, to identify
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1 customers with poor performance. As shown in Figure 5 below, while the average

2

3

4

5

6

7

8 

9

Dominion Energy Virginia customer experiences 127 outage minutes annually excluding 

major events based on a 5-year average, there are approximately 312,000 customers, 

including 329 critical services, that average more than 254 outage minutes annually, more 

than twice the average.
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Figure 5: Dominion Energy Virginia Customer Average Outage Minutes

2014 - 2018 Customer Average Outage Minutes (Excluding Major Events) 
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In fact, as shown in Figure 6, this group of approximately 312,000 customers average 421 

outage minutes annually, which is more than three times the average customer. Put 

another way, these 12% of Dominion Energy Virginia customers account for 41% of all

10 outage minutes experienced by customers each year.



1

2

3

4

5

6

7

8 

9

10

11

12

13

14

15

te
®

Figure 6: Dominion Energy Virginia Customer Average Outage Minutes Summary €§
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So, the Company began with this 12% of customers as the target population for the 

proposed mainfeeder hardening work in the GT Plan. The next step was to assess which 

feeders these approximately 312,000 customers were served from and to identify and 

focus on those feeders with the highest concentration of these poor performance 

customers. The Company used 500 targeted customers per feeder as a minimum 

threshold for inclusion in the mainfeeder hardening effort. Using this process, the 

Company identified approximately 187 mainfeeders (consisting of approximately 1,028 

miles of hardening required) to target the full 10 year's of the GT Plan. These 187 

mainfeeders serve approximately 177,000 out of the 312,000 customers experiencing the 

worst performance.

For Phase IB specifically, the Company will target 11 mainfeeders for hardening, 

specifically targeting 12,578 customers and 61 critical services (out of the approximately 

312,000 customers and 329 critical services that represent the bottom 12% of reliability
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1 performance over the past five years).

2 Q. Are the benefits of this mainfeeder hardening limited to this group of targeted

3 customers?

4 A. No, they are not. Since work on the mainfeeder system will also improve service for

5 downline portions of the distribution grid, additional customers beyond those in the

6 targeted population will also benefit from the proposed work. Indeed, even though our

7 efforts specifically target 177,000 customers, approximately 491,000 customers will see

8 improved reliability.

9 Q. What specific work will the Company do as part of mainfeeder hardening in Phase

10 EB?

11 A. For each of the 11 feeders identified for hardening in Phase IB, the Company performed

12 detailed engineering analysis to identify the appropriate solution. This analysis evaluated

13 solution options, cost estimates and associated benefits from which the engineer chose

14 the optimal solution. See my Schedule 6 for an example of the detailed engineering

15 analysis completed for each project, as well as project scoping documents and cost

16 estimates.

17 The work that is proposed on these feeders includes applying overhead strengthening

18 options such as rebuilding or relocating 61 miles of mainfeeder line and converting an

19 additional two miles of overhead mainfeeder line to underground.

20 The Company continues to identify specific work, compile project scoping and cost

21 estimate documents and complete construction design estimates in order to have a clear

22 view of the specific work that will be performed as part of future mainfeeder hardening
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activities.

What benefit will customers receive from the proposed mainfeeder grid hardening 

work?

As detailed in my Schedule 7, the Company’s proposed mainfeeder hardening projects in 

Phase IB will result in 22,000 fewer customer interruptions and 2.2 million fewer outage 

minutes each year for approximately 24,000 customers. This represents a 27% 

improvement in service reliability for customers that historically average 348 outage 

minutes each year, excluding major events. Also of note, 2 of the 11 proposed Phase IB 

projects will improve service for customers located in economically distressed 

Opportunity Zones as certified by the Internal Revenue Service.

Likewise, the proposed mainfeeder hardening projects over the full 10 years of the GT 

Plan would result in 303,000 fewer customer interruptions and 30.3 million fewer outage 

minutes each year, achieving an average reduction of 61 minutes of outage time annually 

for the 491,000 customers that benefit from these efforts.

Did the Company consider additional tree trimming as an alternative to mainfeeder 

hardening?

The Company executes a thorough vegetation management program that uses scheduled 

maintenance trimming, removal of hazard trees, and operational hotspot trimming to 

maintain clearances for safe and reliable operation of the distribution grid. From a 

resiliency perspective, because of the number of tree-related outages duri ng severe 

weather events that are caused by live trees, the Company does not consider additional 

trimming in terms of shorter trim cycles or more aggressive trimming to be an effecti ve
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1 alternative to the maiofeeder hardening work proposed in Phase IB. Additionally, 

expanding rights-of-way for this purpose is not considered a feasible alternative.
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10. Targeted Corridor Upgrades

Describe the targeted corridor upgrade programs proposed in the Phase IB Grid 

Improvement Projects.

As part of Phase IB, the Company is proposing two new targeted programs to improve 

grid reliability and resiliency while concurrently minimizing environmental impact:

1. Remediate ash tree mortality - the emerald ash borer (“EAB”) was first

discovered in North America in 2002, and became established in Virginia in 2008. 

Currently, the infestation has been detected in over 70 counties throughout 

western, central, and southern portions of Virginia. EAB causes 100% mortality 

to the ash tree population, which accounts for approximately 5% of the trees along 

the approximately 6,700 miles of overhead distribution lines in the Company’s 

affected areas. Since the damage results in a brittle tree that cannot be safely 

climbed for removal, trees that cannot be accessed by a bucket truck require 

specialized equipment. Identifying and proactively removing impacted trees 

before they become too brittle will reduce the safety risk, reduce the cost of 

removal, and eliminate dead hazard trees that could cause outages.

The Company has been removing affected ash trees in the western parts of the 

service territory for several years, but with the progression of the insect and the 

time since initial infestation, the pace of impact to the system is growing as 

indicated by more trees showing decline and dying. Recognizing the need to 

understand the full extent of risk and solution options to address ash trees, the
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Company engaged Environmental Consultants, Inc. (“ECI”) to quantify the ash £§

©tree population along distribution corridors, assess tree health, project reliability @

risk, and quantify costs of removal. Based on a random sample survey of 361 ^

miles of distribution corridor, ECI estimates the Company has approximately 

19,550 ash trees along distribution rights-of-way capable of impacting distribution 

lines. The survey also determined that approximately 75% of these ash trees are 

already dead or in declining health. The Company therefore is proposing a 4 year 

removal program, with the first two years of costs included in Phase IB.

According to ECI projections, ash trees will cause approximately 5,770 outages if 

not removed proactively.

2. Herbicide program for ground floor maintenance - applying selective herbicides 

reduces the amount of incompatible growth on the Company’s distribution 

corridors. This incompatible growth causes outages and, just as impactful, 

inhibits accessibility to Company facilities for routine inspections or unplanned 

restoration work. Limiting the growth of incompatible vegetation creates an 

environment that encourages grassy growth, thus creating a habitat for flowering 

plants and wildlife to thrive. The Company has completed several pilot projects 

to determine the most effective approach for implementation of an herbicide 

program. Based on application cost and efficacy, the Company’s proposed plan 

would initiate treatment of corridors one year after maintenance trimming occurs. 

Herbicide application across the entire width of the corridor will control the 

significant number of woody stems that exist from years of brush hogging 

activities that occur as part of maintenance trimming, and allow grasses to
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establish and inhibit further woody plant growth.

11. Proactive Asset Upgrades

Describe the upgrading of assets proposed in the Phase IB Grid Improvement 

Projects.

While mainfeeder hardening focuses on the performance of the distribution grid as a 

system, there are also individual components that can have an impact on reliability and 

resiliency. New technologies in material and equipment provide the opportunity to 

improve situational awareness and proactively upgrade assets at or near end of life with 

components that provide increased functionality and higher reliability.

What specific equipment is the Company proposing to upgrade in Phase IB?

In Phase EB, the Company is proposing to proactively upgrade substation transformers 

with poor health scores, and service transformers identified by smart meters as either 

being overloaded or not providing voltage within the proper bandwidth. For substation 

transformers with poor health scores, the Company is proposing to install continuous gas 

monitoring to identify changes to gas in oil measurements that indicate approaching end 

of life. This monitoring will allow the Company to proactively replace units, avoiding 

unplanned outages and potential environmental impact from mineral oil being released. 

For service transformers, the Company is proposing to proactively upgrade service 

transformers that are determined to be overloaded based on load data from smart meters. 

The Company is also proposing to resolve voltage issues identified by information from 

smart meters where customers may not be receiving voltage within the proper bandwidth 

These voltage issues are typically resolved by upgrading the service transformer.
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1 Q. How did the Company identify the targeted population of substation transformers

2 to proactively upgrade for Phase IB?

3 A. The Company maintains a Transformer Health Assessment (“THA”) score for all

4 substation transformers larger than 7 MV A based on age, manufacturer performance,

5 design, operating history, and testing of dissolved gasses in the oil. Based on historical

6 experience, a THA score of less than 5.95 is deemed high risk or poor health. Of the

7 more than 1,000 transformers serving the distribution grid, there are 243 in Virginia with

8 a high risk THA score. Of those high risk transformers, 159 would impact one or more

9 critical services. This is the population of transformers that the Company is proposing to

10 install continuous digital gas monitoring to identify proactive upgrades as part of Phase

11 IB of the GT Plan.

12 On average, the Company replaces five high risk THA transformers per year as a result of

13 failure or imminent failure signaled by equipment alarms. Through the use of continuous

14 gas monitoring technology, the Company expects to be able to proactively identify and

15 replace these transformers. Additionally, as the population of transformers on the system

16 continues to age, the Company expects to escalate to proactively replace 10 high risk

17 transformers per year.

18 Q. What is the rationale behind proactively installing gas monitoring and replacing

19 transformers before failure?

20 A. Transformers are the largest capital investment of any single distribution substation

21 device. Not only do they carry significant cost, but the complexity of manufacture results

22 in a very long lead time for orders, often exceeding 12 to 18 months. This requires

23 careful management of spares and replenishment orders as transformer failures occur.
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1 Additionally, failure of a substation transformer will likely affect a large population of 

customers and has the environmental risks associated with the release of mineral oil as
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these transformers typically contain large volumes of mineral oil. While the Company 

installs oil containment systems for large transformers to reduce the potential impact to 

the environment, preventing the failure of the transformer is the primary defense against 

such an event.

7 Q. How will the Company identify the targeted population of service transformers to

8 upgrade for Phase H3?

9 A. The Company will use interval data from smart meters to identify service transformers to

10 upgrade due to load or voltage. For overloaded service transformers, the interval data

11 from smart meters and the network hierarchy of premise to service transformer will be

12 used to calculate interval loading for service transformers. The peak loading of each

13 transformer will be compared to the nameplate capacity of the service transformer.

14 Transformers that are loaded beyond 130% of nameplate will be identified for

15 replacement.

16 The Company has approximately 540,000 service transformers in Virginia, of which

17 approximately 53,700, or 10%, currently serve customers with smart meters. Using

18 interval data from these smart meters, the Company determined that approximately 5.5%

19 of these service transformers had exceeded the thermal rating as described above. As

20 additional smart meters are installed across the service territory, similar analysis will be

21 conducted to identify additional overloaded service transformers. Applying the 5.5%

22 overload rate from past experience results in approximately 26,000 additional overloaded

23 service transformers that will be identified using smart data and replaced proactively. For
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Phase IB the Company expects to upgrade 635 service transformers due to loading issues 

identified by smart meters.
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For customers not receiving voltage within the proper bandwidth as identified by voltage 

information from smart meters, the Company anticipates service transformer upgrades to 

be the typical solution. Based on previous experience with voltage readings from smart 

meters that have been deployed, the Company has estimated that 2.25 transformer 

upgrade projects will be needed for every 1,000 new smart meters installed. Applying 

this rate to the additional smart meters proposed to be installed results in approximately 

4,600 upgrade projects anticipated for the full smart meter deployment. For Phase IB the 

Company expects to upgrade 954 service transformers due to voltage issues identified by 

smart meters.

What is the rationale behind proactively replacing these service transformers before 

failure?

Overloaded transformer failures typically occur at peak loading times (the coldest and 

hottest days of the year), when service interruptions are most impactful to customers.

Proactively replacing these transformers eliminates unplanned customer outages, 

improves the overall customer experience, and allows the Company to manage the work 

during normal business hours. Voltages that are not within the proper bandwidth have 

the potential to impact customer equipment such as appliances and electronics, and 

Company equipment such as transformers, by contributing to premature failures.
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23

What is a voltage island?

The Company operates small discrete portions of the distribution grid, typically serving 

remote communities, as islands without any available system redundancy. The 

communities served by these islands are exposed to the risk of an extended outage, in the 

range of 24 hours, if the single substation transformer fails and mobile equipment must 

be deployed and energized as the only means of restoring electric service. Because these 

communities are served by a single source, all local services including emergency 

response, schools, gas stations, banks, and grocery stores are affected during such an 

event.

How many of these voltage islands does the Company plan to address?

The Company currently operates 26 voltage islands that exceed 5 MV A at peak loading 

conditions, the limit for alternative distribution solutions that can be used to restore 

service in the event of a transformer failure. These transformers serve a total of 

approximately 41,000 customers. The Company proposes to implement solutions to 

address 18 voltage islands over the 10 years of the GT Plan that involve transformers 

with a high THA score as described earlier in my testimony, and that serve critical 

services, or that serve customers in an economically distressed Opportunity Zone as 

certified by the Internal Revenue Service. The 18 targeted voltage islands serve more 

than 30,000 customers, 59 critical services, and 5 Opportunity Zones.

How does the Company propose to address these voltage islands?

The Company has evaluated various solutions that would eliminate the risk of an 

extended outage for these customers and proposes to install a second transformer at each
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2

3

1 location and reconfigure feeder architecture to provide both the capacity to restore all 

customers in the event of a failure of the existing transformer, but also to improve day-to- 

day service reliability as well.
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13

14

15 A.
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17

18

19

20 

21 

22 

23

How will you prioritize this work?

The year-to-year prioritization will be based upon the presence of an Opportunity Zone, 

the transformer’s THA score described earlier in my testimony, and the total number of 

customers and critical services within the respective voltage islands. My Schedule 8 

provides a list of the 18 voltage islands the Company proposes to mitigate over the ten 

year course of the GT Plan. For Phase IB, the Company plans to mitigate 2 voltage 

islands, which serve approximately 2,600 customers, 16 critical services and 2 

Opportunity Zones.

What is the difference between the mainfeeder hardening work proposed in Phase 

IB of the Grid Improvement Projects and the Company’s strategic undergrounding 

program (“SUP”)?

Figure 7 below shows major components of a typical distribution feeder, notably the 

mainfeeder system and tap lines. The Company’s SUP creates distribution resiliency by 

undergrounding tap lines to decrease downed wires and work repair locations, enabling 

crew redeployment to other outage locations, and allowing a faster recovery after severe 

weather events. The proposed mainfeeder hardening activities create distribution 

resiliency by focusing on eliminating outage events and shortening the duration of 

outages by minimizing damage on the mainfeeder system as described earlier in my 

testimony. These two programs complement each other by improving performance on 

different parts of the distribution grid, resulting in fewer outages and shorter outages for
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Dominion Energy Virginia customers during blue-sky weather and a faster recovery after 

severe weather events.
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Figure 7: Typical Distribution System Schematic
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1 II. COSTS, BENEFITS, AND ALTERNATIVES 

On page 12 of the Commission’s June 27, 2019 Final Order in Case No. PUR-2018- 

00065, the Company’s 2018 Integrated Resource Plan (“IRP”), it ordered the 

Company in future IRPs to “systematically evaluate long-term electric distribution 

grid planning and proposed electric distribution grid transformation projects. For 

identified grid transformation projects, the Company shall include: (a) a detailed 

description of the existing distribution system and the identified need for each 

proposed grid transformation project; (b) detailed cost estimates of each proposed 

investment; (c) the benefits associated with each proposed investment; and (d) 

alternatives considered for each proposed investment.” Although this is not an IRP 

proceeding, can you address these requirements as they relate to the Grid 

Improvement Projects?

Yes. I will address those requirements as they relate overall to the Grid Improvement 

Projects, and then provide further detail broken down by category (grid technologies and 

grid hardening). The detailed description of the existing distribution system is included 

in the Integrated Distribution Planning white paper document.

a. Costs

What is the Company’s projected investment schedule (capital and O&M) for the 

Phase IB Grid Improvement Projects?

As noted earlier in my direct testimony, detailed cost information for the 12 categories of 

GT Plan Grid Improvement Projects is provided in my Schedule 1.

What is the basis of the cost information presented for each component?

The basis for the costs for each proposed Grid Technologies investment is detailed below.
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1 1. Self-healing grid: The costs for materials and equipment associated with a self- 

healing grid are based on existing contracts with suppliers. Labor cost estimates are 

based on the Company’s actual construction costs at similar installations in recent years 

and fully designed projects for most of the work that is proposed in Phase IB. The FLISR 

control system functionality was included as a future functionality requirement in the 

Company’s RFP in 2018 for the initial phase of the ADMS implementation, with the 

costs included in the existing vendor contract obtained through the competitive bid 

process. Please see Filing Schedule Wright, Attachment C, for details.

2. Hosting capacity analysis: The Company worked with DNV-GL to establish a long­

term plan and evaluate functionality deliverables based on experience with similar 

projects at other investor owned utilities. Costs are based on information provided by 

DNV GL. Please see Filing Schedule Wright, Attachment D, for details.

3. PERMS: The initial functionality for the DERMS implementation was included as a 

future functionality requirement in the Company’s RFP in 2018 for the initial phase of 

the ADMS implementation, with the costs included in the existing vendor contract 

obtained through the competitive bid process. Costs associated with future DERMS 

functionality are not expected to start until after Phase IB, and are estimated based on 

infonnation obtained from OSI, the Company’s ADMS vendor. Please see Filing 

Schedule Wright, Attachment E, for details.

4. Advanced Analytics: Hardware and software costs are based on RFP responses from 

suppliers as part of the competitive bid process. Internal and external resource cost 

estimates are based on experience with other system implementations and feedback from

UP)
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RPP respondents. Please see Filing Schedule Wright, Attachment F, for details.

5. Voltage optimization: Costs associated with voltage optimization will not start until 

2022, and are based on budgetary estimate information obtained from Dominion Voltage, 

Inc. Please see Filing Schedule Wright, Attachment G, for details.

6. Locks Campus Microgrid: Cost estimates are based on detailed engineering and 

design estimates performed by Quanta. Please see Filing Schedule Wright, Attachments 

A and B, for details.

7. EAMS: Costs are based on roadmapping work with assistance from West Monroe to 

establish a long-term plan and evaluate functionality deliverables based on previous 

experience with similar projects at other peer utilities, as well as RFI responses from 

supphers. Please see Filing Schedule Wright, Attachment FI, for details.

8. QMS; Costs associated with the OMS implementation will not start until 2024. 

Expected costs are estimated based on information obtained from West Monroe of similar 

installations at peer utilities.

The basis for the costs for each proposed Grid Hardening investment is detailed below.

9. Mainfeeder hardening: The costs for materials and equipment are based on existing 

contracts with suppliers. Installation cost estimates are based on the Company’s actual 

construction costs for similar work and fully designed projects for a portion of the work 

that is proposed in Phase IB. Please see Filing Schedule Wright, Attachment C, for 

details.

10. Targeted corridor improvements: The cost estimates are based on existing
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17

18 A.

19
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21 

22

contracts with suppliers, an ash tree study conducted for the Company by ECI and 

herbicide pilot programs. Please see Filing Schedule Wright, Attachments I and J, for 

details.

11. Proactive asset upgrades: The costs estimates are based on the Company’s actual 

construction costs for similar work in recent years.

12. Voltage island mitigation: The cost estimates are based on the Company’s actual 

construction costs for similar work in recent years and budgetary cost estimates. Please 

see Filing Schedule Wright, Attachment K, for details.

c. Benefits

What quantifiable customer benefits does the Company expect will be realized from 

the Phase IB Grid Improvement Projects?

The Company has projected quantifiable customer benefits related to fewer outages and 

less outage time, reductions in future capital, operating and maintenance expenses related 

to outage response, distribution grid maintenance and repair. Please see Company 

Witness Flulsebosch’s Schedule 2 for details.

What qualitative benefits does the Company expect will be realized from the Phase 

IB Grid Improvement Projects?

In addition to the quantifiable benefits that have been projected, the Company expects 

many qualitative benefits related to a more reliable and resilient grid. As customers 

adopt electric vehicles, a reliable grid is necessary to ensure they are able to travel for 

work or leisure. Customers with DER, such as solar or wind generation, are not able to 

utilize their energy resources while the grid is down. A resilient grid will recover more
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1 quickly after severe weather events, allowing daily customer activities such as education,

2 communication, banking, and commerce to return to normal. Additionally, benefits

3 related to outages affecting daily operation of critical services such as hospitals,

4 emergency dispatch centers, government facilities, military installations and water

5 pumping stations cannot be quantified. Redirecting ambulance services to other hospitals

6 or relocating patients during extended outages, managing emergency calls in a dispatch

7 center while the grid is down, responding to false security alarms triggered by a power

8 outage, and having to issue “boil water” alerts for public safety when water treatment

9 plants are down all have a very real and significant impact on citizens, but cannot be

10 quantified. As basic public services and activities such as communications, banking,

11 security and retail become more integrated and more dependent on technology, the

12 importance of providing reliable and resilient electric service continues to grow.

13 d. Alternatives

14 Q. Did the Company consider alternative solutions before finalizing the proposed

15 Phase D3 Grid Improvement Projects?

16 A. Yes. Similar to the normal course of business, the Company evaluated different solutions

17 to identify the most cost-effective plan to achieve the objectives of the proposed Grid

18 Improvement Projects, specifically improving reliability and resiliency and integrating

19 DER. This included modeling different intelligent grid device locations to determine the

20 most beneficial self-healing grid architecture and studying alternative solutions, such as

21 rebuilding, relocating, or undergrounding for mainfeeder hardening. Additionally, the

22 Company engaged Quanta to evaluate opportunities to use non-traditional solutions such

23 as battery storage, typically referred to as NWA, to achieve the reliability and resiliency
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] objectives of the Grid Transformation Plan.
a

2 Q. Please expand on NWA. <9

3 A. While there are examples of utilities applying NWAs in very specific use cases, it is

4 typically to solve a localized issue where traditional upgrade solutions were determined

5 to be cost prohibitive or unfeasible. Examples include remote load centers with

6 significant upgrade costs due to terrain or water crossings, or substation locations that are

7 landlocked; preventing equipment upgrades or additions. The Company does not

8 consider these type of NWA applications as feasible alternatives for the Grid

9 Improvement Projects proposed in Phase IB because they only address localized issues,

10 meaning they serve small pockets of customers, unlike the Grid Improvement Projects

11 that typically eliminate outages and improve reliability for thousands of customers. The

12 Company engaged Quanta to evaluate a sample of 11 grid upgrade projects planned to

13 address either a load, voltage or reliability issue. For each project, Quanta determined an

14 appropriate battery storage solution to mitigate the issue that each project was established

15 to address, then performed a cost-benefit analysis to compare the cost-effectiveness of

16 each solution to the traditional solution. Of the 11 projects, only 1 NWA was determined

17 to be cost-effective across a spectrum of different storage costs and market benefits

18 scenarios. Two were determined to be marginally cost-effective with a high sensitivity to

19 storage costs and/or market benefits.

20 Based on the results of Quanta’s evaluation, the Company does not consider NWAs to be

21 a viable alternative to the grid work being proposed on the mainfeeder system as part of

22 the GT Plan’s Grid Improvement Projects, which are projected to improve service to

23 thousands of customers over many miles of the distribution grid.
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Is the Company investigating NWA solutions for other grid projects or activities? ^

Q
Yes. The Grid Transformation and Security Act of 2018 (“GTSA”) allows up to 30 MW a

•a
of pilot projects for energy storage systems to learn about their operational challenges 

and benefits when integrated into the distribution grid. The Company has evaluated 

several use cases for batteries to provide grid support and filed for approval of three 

projects for deployment of battery energy storage systems (“BESS”) as part of a pilot 

program in Case No. PUR-2019-00124 on August 2, 2019. Similar to solar technology, 

the Company expects costs of BESS to decrease as the technology matures, with the 

potential for it to reach the point where the value proposition warrants expanded 

applications in the distribution grid. Until that time, the Company beheves it prudent to 

continue to learn about the technology and gain valuable experience with pilot projects.

Also, the proposed Locks Campus Microgrid project will provide the Company a testbed 

to gain valuable experience in the application of various new technologies to support grid 

reliability and resiliency.

Are NWAs the only alternative considered by the Company?

No. The Company considered the option of making no investments in Grid Improvement 

Projects.

And what did the Company determine?

Based on past reliability performance trends, the Company expects that ongoing 

investments made in the normal course of business will maintain or incrementally 

improve reliability with minimal impact on resiliency during severe weather events.

Essentially, the Company believes that making no investments in the Grid Improvement 

Projects will, at best, have customers experiencing a similar level of reliability as today
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1 during normal “blue sky” weather days, while having the same exposure to extended

2 outages during severe weather events such as hurricanes. The Company does not

3 consider this to be an acceptable alternative for achieving the transformational objectives

4 of the GTS A.

5 Q. What makes the Grid Improvement Projects transformational?

6 A. The proposed projects are transformational because they enable the Company to operate

7 the grid differently to meet 21 st century needs in performance levels and to allow the

8 Company and customers to maximize the benefits of the growing amount of connected

9 renewables.
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10 Investments in grid technologies that automatically take action to isolate grid problems

11 and restore customers without operator intervention will improve service rehability more

12 than 24% for over 2 million customers. These technology investments will also provide

13 valuable insights into grid operations that enable more proactive activities and new

14 opportunities for customers. Information from devices and smart meters will identify

15 grid problems for action before outages occur and drive predictive maintenance

16 programs, replacing reactive work and time-based maintenance. This information will

17 also inform hosting capacity maps and allow the DERMS to manage renewables for

18 maximum grid and customer benefits. Investments in grid hardening will address poorly

19 performing grid segments, improving service reliability by more than 26% for almost

20 500,000 customers that consistently experience service levels significantly worse than

21 average. Customers interconnecting distributed energy resources will have access to a

22 grid with high availability that recovers from severe weather events more quickly,

23 supporting participation in market activities and providing the Company the option to
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leverage those resources for grid support in lieu of traditional upgrade work.
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HI. Integrated Distribution Planning <©

Va. Code § 56-599 B 10 now requires that the Company’s total-system IRPs 

evaluate long-term electric distribution planning with the first one being the 2020 

IRP. What steps has the Company taken to perform integrated distribution 

planning in the meantime?

The Company’s E)P White Paper, attached as Appendix B to the Plan Document, 

outlines the current and future states of distribution planning and describes the changes 

necessary to achieve integrated distribution planning. The Company recognizes the value 

in using a holistic view of the distribution grid in terms of variables such as performance, 

capacity, asset condition, and distributed resource integration to provide safe and reliable 

electric service while providing customers with the information and control that they 

require.

Achieving true integrated distribution planning requires both a thorough understanding of 

how the grid is performing in all respects and the tools needed to process the information 

collected and enabled by the GT Plan. This in turn allows the Company to take action 

and to apply distributed resources that resolve grid issues while allowing customers to 

realize the full potential of their resources through activities such as aggregation. This 

ability is only possible with a full implementation of the equipment and systems that are 

proposed in the Company’s Grid Transformation Plan. Namely, smart meters, intelligent 

grid devices, operations and control systems, a robust and secure telecommunications 

network, and Advanced Analytics tools are all necessary prerequisites to perform true 

integrated distribution planning. Likewise, the Grid Improvement Projects ensure a
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14 A.

reliable and resilient grid so that customers can maximize the full benefit of these 

investments. Without a full deployment of the devices and systems that the Company is 

proposing in its Grid Transformation Plan to achieve situational awareness and control 

capabilities, true integrated distribution planning is not possible.

Given the 2028 deadline of the GTSA, the Company is proposing to begin transforming 

the grid by making the necessary Grid Improvements investments upon Commission 

approval with a thoughtful implementation plan over the full timeline of the proposed GT 

Plan. Delaying these investments serves only to shorten the timeline from which to work 

and further delay achievement of fully integrated distribution planning. The IDP White 

Paper provides a detailed overview of the Company’s current distribution planning 

process, the limitations of the current process, the investments needed to evolve the 

process, and the Company’s vision of integrated distribution planning for the future.

Does this conclude your pre-filed direct testimony?

Yes, it does.
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Appendix A

BACKGROUND AND QUALIFICATIONS 
OF

ROBERT S. WRIGHT, JR.

Robert S. Wright, Jr. is Director of Distribution Grid Planning and Asset Management for 

Dominion Energy Virginia’s Power Delivery Group. He is responsible for load planning and 

reliability performance of the electric distribution grid, as well as vegetation management and 

asset data management activities.

Mr. Wright joined Dominion Energy Virginia in 1993 as an associate engineer and has 

held numerous engineering, operational and management positions related to the design, 

construction and operation of the distribution system. In 2007, he was named Manager-Central 

Region Operations Center and Manager-Distribution System Planning in 2013. He was promoted 

to his current position in September 2015.

Mr. Wright earned his bachelor’s degree in Electrical Engineering with a minor in 

Mathematics from North Carolina State University. He is registered as a professional engineer 

in Virginia.
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Self-healing Grid Projected Benefits

Critical Services Improved
Total Customers Improved

Total Customer Interruptions Eliminated
Total Customer Minutes of Interruption Eliminated

Average Outage Minutes Before
Average Outage Minutes Eliminated
Average Outage Minutes After

Average Interruptions Before
Average Interruptions Eliminated
Average Interruptions After

B-Year Total

27
88,412

61,593
4,216,196

200

47
153

2.1

0.7
1.4

10-Year Total

1,433
2,035,736

1,139,484
68,198,853

126
33
93

1.3
0.6
0.7
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Advanced Analytics for the Grid Transformation Plan

I. OVERVIEW OF ADVANCED ANALYTICS

Advanced Analytics describes data analysis that goes beyond simple mathematical calculations such as 
sums and averages, or filtering and sorting. Advanced Analytics uses mathematical and statistical 
formulas and algorithms to generate new information, to recognize patterns, and also to predict 
outcomes and their respective probabilities. Advanced Analytics is also broadly classified as Artificial 
Intelligence ("Al"), and is sometimes referred to as Predictive Analytics (one of its salient capabilities) 
or Big Data (the platform used to perform Advanced Analytics).

Advanced Analytics is comprised of Machine Learning ("ML") and Deep Learning. ML is a collection of 
algorithms and statistical models that computer systems use to perform a specific task effectively and 
to proactively learn without explicit programming; relying instead on patterns and inferences from 

historically collected data. Deep Learning is a subset of ML and is based on artificial neural networks.

A. Types of Analytics

Advanced Analytics can be used to perform the following type of analytics:

• Descriptive Analytics: helps analyze the data and informs on what happened.

• Diagnostic Analytics: helps understand the factors affecting the outcome and why something 

happened.

• Predictive Analytics: uses historical data to understand what will happen.

• Prescriptive Analytics: helps with what should I do? In other words, prescriptive analytics informs 

on how to handle specific situations by factoring in knowledge of possible situations, available 

resources, past performance and what is currently happening.

• Optimization: in addition to the above, Advanced Analytics can help with optimization where the 

objective would be to maximize or minimize certain objective function(s) without violating resource 

constraints.



B. Infrastructure needed for Advanced Analytics
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Advanced Analytics draws power from the Data Analytics System (a.k.a., Big Data platform or "DAS") ®
which can store and quickly process massive amounts of data. It can process many varieties of data w

such as:

• Structured data: data in tables with rows and columns.

• Semi-structured data: data in logs, emails, and social media.

• Unstructured data: images, sound, spatial, and video.

The DAS will be the data storage and processing platform to support Advanced Analytics and it will be 

maintained by the Analytics Center of Excellence ("ACE"), a support organization dedicated to maintain 

the DAS and responsible for Advanced Analytics competency. Figure 1 shows the interaction of the 

ACE, the DAS and Advanced Analytics.

ACE

The Organization USES
V4

The System
► Advanced 

Analytic 

Solutions

To

Hel

Solve Business 

Problems

The experience of our industry peers supports the value of investing in a DAS to fully leverage the 

benefits of grid modernization by processing and analyzing massive amounts of the digital data 

generated from smart meters and other intelligent grid devices.

i. DAS Technology

The DAS is the platform consisting of hardware and software. At the core, it uses Hadoop software 

utilities that facilitate using a network of many computers to solve problems involving massive 
amounts of data and computation. It provides a software framework of distributed storage and 
parallel processing of data, needed for Advanced Analytics. This technology has its roots in Google and 
Yahoo search technologies. Hadoop with Spark has become the de facto standard/model for Big Data 

technology. Utility peers known to be using similar DAS technology (i.e., Hadoop) include: American 
Electric Power Company, Centerpoint Energy, ConEdison, Duke Energy, Exelon, and Southern Energy.

ii. Analytics Center of Excellence

The ACE is an analytics team consisting of system administrators, data scientists, data engineers, 
business analysts, user interface developers (i.e., people who develop visualizations like dashboards 
and reports), and other IT and business professionals responsible for identification, prioritization, 
business case evaluation, testing, and implementation of Advanced Analytics-driven use cases for the 
Company. This centralized approach establishes a governance and execution structure that provides 

internal operating groups and customers with the best-in-class business intelligence ("Bl") and 

Advanced Analytic solutions.
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a. Benefits of the ACE

The ACE will provide the following benefits: ^

y=i
• A dedicated team with expertise in data science, data engineering and development of analytic 

solutions, able to work with business partners based on identified business priorities.

• Implementation of best practices and methodologies to keep pace with technology and industry 

advances. It will live, grow, and change as the Company's needs evolve.
• Assurance that data collected within the DAS is treated as an asset by providing a strong technical 

foundation and mechanisms to govern the handling and access to data.
• Reduction in analytic/data silos and increased reusability of data/solutions to provide consistent 

solutions with focus on data quality, proper governance, faster turnaround, and reduced cost.

• The ACE will focus on organizational enablement, collaboration and consistency with focus on 

analysis, not just tools.

b. Development Process used by the ACE

The ACE will utilize a five-step process to develop analytic solutions and ensure successful executions 

of various projects including:

• system assessment and requirements gathering;

• design and use case prioritization;
• verification;

• implementation; and

• run and maintain.

Every analytic use case begins with a proof of concept to help all stakeholders understand the analytic 

capabilities of the proposed solution. A requirement gathering session is performed after completion 

of the proof of concept to understand the volume of data involved and computational capacity 

needed. This information is then compared to the existing system capacity, and additional hardware 

and software is acquired to meet the additional need. The analytic solution is then designed and 
developed, and verified by user acceptance testing ("UAT") to ensure the final solution meets the 

expected objectives. After successful completion of the UAT, the solution is implemented in 

production where it is automated and supported by the operations team.

II. HARNESSING THE POWER OF ADVANCED ANALYTICS FOR THE GT PLAN

The DAS and dedicated ACE organization will provide the critical capability to unlock and reap the 

benefits of true grid modernization and the proposed projects of the Company's Grid Transformation 
Plan. The DAS will serve as the central data processing and intelligence tool to integrate data from a 
wide range of intelligent grid devices and other resources and provide valuable insights to enable a 

wide range of customer and operational benefits. Synergies attained from integrating data from 

various internal systems like AMI head end, Advanced Distribution Management System ("ADMS"), 
Outage Management System ("OMS"), Enterprise Asset Management System ("EAMS"), and Customer 
Information System ("CIS") with external data like weather will enable the Company to fine tune 

operations, forecast load shape, and predict future behaviors, resulting in a better, more informed
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immediate remedial actions. Geospatial visualization can reveal the hot spots within the grid and point 
out areas where system planners and operators should focus their attention.

Advanced Analytics driven from feeder and transformer operational data can point out situations 
where frequent overloading of transformers, feeders, and other devices occur. Examples are when 

Company service areas gain new load, such as new homes, industrial facilities or hospitals, which 
create the overload conditions. With Advanced Analytics, the Company can clearly identify the 

enhancements needed for the grid infrastructure in that area. As problems in the distribution system 
become apparent, the Company is able to address them with system upgrades and improvements 
before customers experience outages.

C. Ability to integrate distributed energy resources

In the past, generation typically operated upstream on the grid with respect to distribution. Today, the 

Company must manage generation within the distribution network, with the added issue of distributed 
energy resources ("DER") often operating intermittently. This poses new challenges in managing the 

distribution network. Advanced Analytic applications and the analytics drawn from them can help the 

Company integrate DER and better plan its grid operations.

customer experience. Examples of Advanced Analytics use cases, and benefits therein, are provided in 

the Advanced Analytics Use Case Examples Section at the end of this white paper, with a focus on the 

following goals:

A. Continued delivery of reliable electric service

Weather is still the biggest factor for utility planning, and it is getting more and more challenging. 
Various studies have concluded that storm-related power outages alone cost the U.S. economy up to 
$50 billion per year.

Outages are inevitable. However, when they do happen, it is important to react fast. Advanced 

Analytics can help the Company quickly identify service break points, perhaps several at once on the 

distribution system. This allows the Company to determine which part of the distribution system 
demands attention first and can help it decide where to send crews first for greatest impact. Advanced 
Analytics also help system operator's route service crews to assess the damage, restore service, and 

inform customers regarding service restoration.

Moreover, grid-focused analytics help identify and fix outages more quickly, keep customers informed 

throughout the process with timely notifications, and provide information essential to utility business 

success.

B. Ability to proactively fix issues with the distribution system

Advanced Analytics on the distribution system provides the Company operational visibility into the 

entire distribution network across different geographies. Advanced Analytics drawn from near-real- 
time data can help quickly identify impending problems and send alerts, so system operators can take
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Analytic applications can suitably model the behavior of the entire distribution network including the ^ 

renewable resources. These applications can analyze weather patterns along with past generation ^
profiles and forecast the generation that will be available from the DER. Advanced Analytics will <*3
highlight opportunities for non-wires alternatives to be evaluated. Advanced Analytics are ^

foundational to integrated distribution planning ("IDP").

Through sophisticated management of DER, the Company can be at the forefront of the major shift 
toward grid modernization, improve customer satisfaction, and meet regulatory compliance.

D. Better management of peak demand

The Company continuously seeks new ways to manage rising peak demand and offers demand 

response programs with events that engage customers to reduce energy use in order to shed load from 

the distribution network.

Utilities can benefit in multiple ways by integrating the distributed energy response management 

system ("DERMS") with distribution planning and management systems and drawing advanced 

distribution analytics from the integrated system. Distribution analytics enables utilities to reduce 

demand when and where it is needed and helps mitigate increasing power costs for the distribution 

utilities. Integration of the DERMS and distribution management systems can also enable the 

measurement and verification or M&V of actual demand reductions that occurred through the demand 

response events.

In order to take advantage of Advanced Analytics across distribution planning and operations, utilities 

must educate themselves on the data they have, the data they need to overcome challenges, and the 

best approach for managing data to develop better business processes.

Table 1 shows examples and benefits of Advanced Analytics use cases the Company intends to 

develop.



Table 1: Examples of Advanced Analytics Use Cases

‘i‘ /7:;V '': ; ■ v'.‘ 4--i fS ''-

Company Exhibit No._
Witness: RSW^

Schedule 5 €9
Page 6 of 8 ©

U"!
©

'.T. ~

Analytic Support for post 
AMI rollout phase

Provides post roll-out support to ensure that the reads from thousands of additional smart meters are 

monitored electronically as it is Impossible to do this manually. The Advanced Analytics will provide:

• Geospatial reporting of coverage and heat maps based on consumption.
• Detection of any post roll-out meter latency issues, and help detect and analyze network fluctuation.
• Detection of any other anomalies such as defective meters and stale/missing measurements.

Load and Voltage Analysis Ensures good power quality for Dominion Energy Virginia customers by:
• Detecting load and corresponding voltage imbalances to corrective actions before customer complaint 

or equipment damage due to voltage levels.
• Isolating problem source from low primary voltage to transformer loading or secondary service.
• Providing long-term analysis for infrastructure planning (Generation, Transmission and Distribution).

• Providing greater insight into DER Impacts and trends by geography.

Detect Systemic Load and 
Phase Imbalance

Increases efficiency, reliability, and power quality for Dominion Energy Virginia customers by:
• Avoiding phase imbalances to reduce losses, voltage imbalance, and malfunctioning protective relays.

• Detecting load imbalance on multi-phase distribution system that varies over time due to single-phase 

load turn on/off or with increase/decrease of energy consumption.
• Supporting planning needed to deploy utility-owned DER or other secondary equipment to reduce 

load.

DER Management Helps support DER Integration In a safe and reliable manner by:

• Integrating the DERs safely and ensuring reliable grid operation (Interconnection).

• Forecasting the "new" load based on weather conditions and voltage.

• Identifying previously unknown EVs and DERS.

Asset Management Increases reliability and decreases reactive maintenance work by:

• Establishing Condition Based Maintenance Program using Predictive Analytics.
• Enabling an equipment replacement strategy based on asset health and not age, through analysis of 

the equipment's historical data and operating conditions.
• Right-sizing equipment based on actual needs for full-life utilization of assets.
• Identifying equipment that is under-loaded or overloaded regularly, which in turn increases the 

benefits of metering to non-metered assets such as conductors, distribution transformers, and 

protection devices. It also reduces technical loss, premature asset failures and unplanned outages, 

allows for more accurate management of inventory levels.

Demand Side 
Management ("DSM")

Supports energy conservation by:
• Leveraging data to assess DSM program effectiveness before expanding them.

• Analyzing overall savings and cost management of the energy conservation programs.
• Quantifying/forecasting demand and capacity impacts due to energy conservation programs.

• Providing customers with recommendations to improve energy conservation programs.

Outage Management 
Analytics

Reduces power outage and/or the duration of power outage and keeps customers well-informed by:

• Providing situational awareness using power outage and restoration notification using aggregated data 

and geospatial visualization.
• Predicting the number of outages by area based on weather forecast to support logistics for fast and 

effective restoration.
• Providing field crew visibility for the Operations Center.

• Providing high priority alerting and fault location indication.
• Predicting restoration times and nested outages.
• Leveraging drone/satellite LIDAR images for better vegetation management programs.
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Supports data driven decision making with:

• Improved risk assessment response time.
• Lower technical and non-technical losses.
• More accurate metrics with Advanced Analytics to pinpoint factors influencing them.

• More accurate outage start/end times improve calculations for SAIDI, SAIFI, CAIFI and CAIDI

Use Case Benefits

Smart Metering 
and Grid Operations

Increases visibility to help reduce down time and provide more accurate estimates of losses by:

• Reducing outage and down time.
• Detecting energy loss, theft, and fraud.

Load and Demand 

Forecasting

Forecasting for better utilization of renewables and reduce wastage/cost by:

• Improving load and demand forecasting for more reliable and efficient power delivery.

• Improving DER load forecasting for better utilization of renewables, allowing solar and DER to work 

together and provide consistent energy.
• Helping to reduce peak load. To reduce peak load, it is critical to know which customers are 

contributing to the peak load and their consumption patterns. Annual, seasonal, and daily peak 

demand periods can be Identified at the system level so the relative contribution from Individual 
meters can be determined. This information supports the design of rate structures based on customer 

demographics and consumption patterns, as well as the focus and quantification of demand response 

programs and energy efficiency initiatives. For example, special rate structures could be designed to 
discourage consumption during peak loading periods and financial incentives may be offered for 

demand management programs. This type of analysis enhances the demand management tools 

available to the utility by providing greater precision in how to apply those tools to achieve the best 
results.

Smart Metering 
and Customer Service

Increase energy conservation and customer service by:
• Improving acceptance for targeted offerings (DSM, for example). Because smart meters are deployed 

at customer premises, the data can be used to improve customer service by providing notifications of 
power outages and restorations, analysis of power quality (including voltage sags/swells and 

momentary outages) at the premise, and recommendations on improving energy efficiency.

Outage Management and 

Vegetation Management
Innovative ways to prevent power outages for customers through:

• Use of/satellite images (LIDAR, Infrared) with image analytics to provide a more reliable and targeted 

vegetation management solution.

Support for Locks Micro 

Grid
Due to the existence of multiple sources of power in a Microgrid, Advanced Analytics can help not only 

with load forecasting, but can also provide optimization support in choosing power sources to maximize 

renewables and meet the needed demand at the lowest cost.
Advanced Analytics could help improve power reliability by managing the electricity demand against the 

supply, increasing the grid stability.
Collecting the data from all of the power sources and load information can be leveraged to help gain newer 

insights to help with DER integration and battery technologies in the distribution grid. The current role of 
storage is primarily to smooth the Intermittency of renewables generation, which occur in a Micro Grid.
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Mainfeeder Hardening Projected Benefits

3*Year Total 10-Year Total

Critical Services Improved 61 428
Total Customers Improved 24,038 491,308
Total Miles Hardened (miles) 63 1,028
Total Customer Interruptions Eliminated 22,240 303,351
Total Customer Minutes of Interruption Eliminated 2,293,393 30,343,840

Average Outage Minutes Before 348 236
Average Outage Minutes Eliminated 94 61
Average Outage Minutes After 254 175
Average Interruptions Before 2.9 2.0

Average Interruptions Eliminated 1.0 0.6

Average Interruptions After 1.9 1.4

©
©
©
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Witness Direct Testimony Summary

Witness: Bradley R. Carroll, Sr.

Title: Director - IT Infrastructure

Summary:

Company Witness Bradley R. Carroll, Sr., supports the telecommunications projects (“Telecom 
Projects”) that Dominion Energy Virginia plans to deploy as part of its Grid Transformation Plan 
over the next two years (“Phase IB”). He also supports the telecommunications projects 
approved by the Commission in Case No. PUR-2018-00100 (“Phase IA”) through its Final Order 
dated January 17, 2019.

As Mr. Carroll discusses, the Commission found the Company’s proposed Phase IA 
telecommunications investments reasonable and prudent, with the exception of the proposed 
spending related exclusively to components of the Plan not approved. Specifically, the Company 
calculated the $54.6 million (excluding financing costs) approved spend for Tier I and Tier 2 
telecommunications by removing cost associated with Tier 3 - Cost for FAN.

Mr. Carroll details the Phase IB Telecom Projects, or Tier 3 Field Area Network (“FAN”), that 
will facilitate connectivity to equipment on the distribution system not directly served by the 
Telecom Projects approved by the Commission in Phase IA. The Tier 3 FAN investments will 
include field device hardware that connects intelligent grid devices to the Company’s 
communication network, FAN base station hardware, licensed spectrum acquisition for the FAN, 
installation services, project management, engineering, along with network management and 
support. As Mr. Carroll explains, the deployment of the Phase IB Telecom Projects will begin in 
2020, with an initial deployment to validate equipment connectivity and vendor compliance with 
the requirements outlined in the Tier 3 FAN request for proposal. Full scale deployment of the 
Tier 3 FAN will begin in 2021, with additional FAN equipment being deployed through the 
duration of Phase IB. The FAN field devices will be deployed in conjunction with the intelligent 
grid devices during Phase IB. The Company anticipates an estimated $84.6 million in capital 
investment and estimated $4.7 million in O&M investment over a 2-year period to support the 
new FAN investments.

As offered by Mr. Carroll, the FAN will provide the necessary situational awareness into the 
power quality along the feeders as the bi-directional power flows changes due to distributed 
energy resources (“DER”). The FAN will also provide the capability to change power quality in 
response to changing conditions on the distribution grid. This will enable the Company to 
maintain voltage stability for safe and reliable service to customers when the DER causes 
changes in power quality.
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1 Q. Please state your name, business address and position with Virginia Electric and

2 Power Company (“Dominion Energy Virginia” or the “Company”).

3 A. My Name is Bradley R. Carroll, Sr. and I work at Dominion Energy Virginia located at

4 707 East Main Street Richmond, VA. I am the Director of IT Infrastructure. A statement

5 of my background and qualifications is included as Appendix A.

6 Q. Please describe your area of responsibility with the Company.

7 A. lam responsible for the strategy, reliability, security and leadership of the voice, data and

8 transport networks servicing Dominion Energy Virginia.

9 Q. What is the purpose of your testimony in this proceeding?

10 A. The purpose of my testimony is to explain the telecommunications projects (“Telecom

11 Projects”) that Dominion Energy Virginia plans to deploy as part of its proposal to

12 transform its electric distribution grid (the “Grid Transformation Plan,” “GT Plan,”

13 “GTP,” or “Plan”) over the next two years (“Phase IB”). Specifically, I discuss the

14 Telecom Projects approved by the State Corporation Commission of Virginia (the

15 “Commission”) in Case No. PUR-2018-00100 (“Phase IA”) through its Final Order dated

16 January 17, 2019 (the “2018 Final Order”) and the Telecqm Projects proposed in Phase

17 IB of the Company’s Grid Transformation Plan.



1 Q.

2 A.

3

4

5

6

7

8 

9

10

11

12

13

During the course of your testimony, will you introduce any exhibits?

Yes. Company Exhibit No., BRC, consisting of Schedules 1-2, was prepared under 

my supervision and direction and is accurate and complete to the best of my knowledge 

and belief. The table below provides a description of these schedules:

ScheduleDescription
1 ______Cost Schedule
2 Functional and Technical Requirements for Field Area Network Solution 

and Scoring Summary of RFP Responses

Additionally, I sponsor Filing Schedule Carroll, Attachment A, which provides a request 

for proposal (“RFP”) summary based on the RFP issued by the Company, from which 

detailed pricing estimates were prepared. The table below provides a description of this 

filing schedule:

Filing Schedule Carroll Description
Attachment A Field Area Network RFP Summary

I also sponsor certain sections of the Grid Transformation Plan, the executive summary of 

Dominion Energy Virginia’s plans for grid transformation (the “Plan Document”), as 

indicated in Appendix A to the Plan Document.

14 Q. Did you provide information to West Monroe Partners, LLC (“West Monroe”) for

15 use in the cost-benefit analysis (“CBA”)?

16 A. Yes, I provided costs and additional inputs for Telecom Projects to West Monroe for use

17 in the CBA. I also support the benefits reflected in Thomas G. Hulsebosch’s Schedule 2,

18 as identified therein.
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1 The specific costs I support in Phase IA and Phase IB are:

2

3

4

5

6

7

8

9

10

11

12

13

14

Nominal $, in Millions 2019

Year 1

2020

Year 2

2021

Year 3 3-year Total

Phase IA $7.6 $14.2 $32.8 $54.6

Capital $6.4 $14.1 $32.5 $53.0

O&M $1.2 $0.1 $0.3 $1.6

Phase IB $0.0 $53.2 $36.1 $89.3

Capital $0.0 $51.1 $33.6 $84.6

O&M $0.0 $2.2 $2.5 $4.7

My Schedule 1 provides detailed cost information for the GT Plan components that I 

sponsor.

Q. How is your testimony organized?

A. My testimony is organized into two sections:

I. Telecom Projects approved by the Commission in Phase IA

II. Telecom Projects proposed by the Company in Phase IB

Q. Before you begin, do the Phase IB Telecom Projects meet the definition of an electric 

distribution grid transformation project under Va. Code § 56-576?

A. Yes. The proposed activities provide the required communication networks needed to 

support the application of “automated control systems for electric distribution circuits and 

substations” that are “designed to accommodate or facilitate the integration of utility- 

owned or customer-owned renewable electric generation resources with the utility’s

3



m

J electric distribution grid or to otherwise enhance electric distribution grid reliability” and

2 involve “intelligent grid devices for real-time system and asset information.”

3 I. TELECOM PROJECTS APPROVED BY THE COMMISSION IN PHASE IA

4 Q. What Telecom Projects were approved by the Commission in Phase IA of the Grid

5 Transformation Plan through the 2018 Final Order?

6 A. As detailed in the 2018 Final Order, the Commission found the Company’s proposed

7 Phase IA Cyber and Physical Security and Telecommunications proposal reasonable and

8 prudent, with the exception of the proposed spending related exclusi vely to components

9 of the Plan not approved. The Company interprets the 2018 Final Order as giving

10 approval for the Tier 1 and Tier 2 telecommunications investments in the amount of

11 approximately $54.6 million (excluding finance costs). As shown in Table 1 below, the

12 Company provided the following projected investments for the Telecom Projects in the

13 first three years of the GT Plan. Specifically, the Company calculated the $54.6 million

14 (excluding financing costs) approved spend for Tier 1 and Tier 2 telecommunications by

15 removing cost associated with Tier 3 - Cost for FAN.

16 Table 1: Approved Phase IA Telecommunications Spend for GT Plan

Telecommunications Infrastructure 

___________ ($ in Millions)___________
Phase IA Approved

Capital O&M

Site by Site Telecom Design and Strategy Development, RFP Creation, and Vendor(s) Selection

Tier ^Network Deployment - Costs to convert from SONET to MPLS_and Microwave Upgrade

Tier 1 and Tier 2 Sites - Costs for Fiber and Mjcrowave Deployment 

Tier 3 - Cost for Field Area Network -£Noj approved in 2018) _

Cost to Increase the Capacity of the Network Operating Center _

$ 14.1

$ *37.3

$ - . 

$ 1.6

1.2$_____

s~

$ 0.4

$ . 

$ ' -

TELECOMMUNICATIONS INFRASTRUCTURE - TOTAL $ 53.0 1.6
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] Q. Could you please provide an overview of the Phase IA Telecom Projects approved

2 by the Commission?

3 A. Yes. As detailed in the 2018 GT Plan proceeding, the Company determined that a

4 comprehensive telecommunications strategy would require multiple components

5 specifically designed and deployed as an integrated solution to meet the wide-range needs

6 of a modernized electric grid. The components were broken out into three specific tiers

7 of communication:

8 • Tier 1: High-speed broadband with very low latency1 network with redundancy

9 • Tier 2: Broadband network without redundancy

10 • Tier 3: Field Area Network (“FAN”) to support distribution automation equipment

11 The Tier 1 solution component will be an upgraded high-speed, low latency network

12 backbone solution using multi-protocol label switching (“MPLS”) for connectivity with

13 new and existing microwave and fiber assets.

14 MPLS is a mechanism for the routing of communications within a network as data travels

15 across network nodes. These enhancements will provide the added security, reliability,

16 efficiency, and bandwidth to support the growth of Internet Protocol (“IP”) traffic

17 between the various office locations and critical substations. The added improvements

18 are achieved by replacing existing SONET technology with a more modern IP-MPLS

19 technology.

CO
m
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1 Low latency describes a computer network that is optimized to process a very high volume of data messages with 
minimal delay (latency). These networks are designed to support operations that require near real-time access to 
rapidly changing data.

5



The security enhancements of IP-MPLS include:

1. Enhanced cyber intelligence analytics capabilities to identify, protect, detect, respond, 

and restore services;

2. Common domain encryption zones with different cipher security keys per domain to 

provide a defense in depth approach where the security of one domain is independent 

of another domain;

3. Enhanced granularity of IP filtering for network and service control;

4. Separation and isolation of IP-MPLS nodal management control traffic to protect 

against cyber threats;

5. Ability to provide unique and secure Layer 2 or Layer 3 VPN services to separate 

traffic flows;

6. Ability to maintain encrypted critical distribution automation (“DA”) applications 

when communications to cipher key management systems is not available.

Reliability is improved by using equipment protection and enhanced services protection 

at each site along with enhanced Quality of Service (“QoS”) to ensure critical traffic 

maintains communications. Communication reliability and efficiency gains are achieved 

by the ability of IP-MPLS to leverage the full bandwidth of the communication system 

when available while also ensuring a minimum bandwidth or QoS when the 

communication channel is busy. All of these benefits come with a technology that 

maintains low latency communications which is critical for secure and reliable control of 

the new automation equipment in the substations and on the feeders enabling the 

improved system reliability.

The Tier 2 network will be used to connect Company-owned broadband to substations 

and key facilities throughout the Company’s service territory to increase the digital 

services supported at these substations including physical and cyber security, 

surveillance, digital access, supervisory control and data acquisition (“SCADA”)
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13 Q.

14 A.

15

16

17

18 Q.

19

20 A.

21

services, and remote access by operations and engineering to the substations.

The Company’s Network Operations Center (“NOC”), is responsible for provisioning, 

testing, monitoring, troubleshooting, and dispatching the Company’s telecommunication 

network 24 hours a day, seven days a week, and 365 days a year. This includes 

provisioning and testing of new equipment before it is accepted into the production 

system. As the Company builds out the Tier 1 and Tier 2 telecommunications 

infrastructure, the capacity of the Company’s NOC will also need to increase to ensure 

that the NOC can keep up with the expected pace of deployments and keep pace with the 

expected increase in alarms, troubleshooting, and dispatching.

As detailed in Table 1 above, the Tier 1 and Tier 2 projects and the increase for NOC 

capacity approved by the Commission in Phase LA total approximately $53 million in 

capital and approximately $1.6 million in O&M over three years.

To date, has the Company made investments into the Phase IA Telecom Projects?

Yes. The Company is scheduled to complete the implementation of MPLS into its Core 

Network by November of 2019. Converting the Core Network to MPLS is a 

foundational first step in enabling remote sites such as substations and key facilities to 

realize the benefits of the MPLS technology.

How do the Phase IA Telecom Projects relate to potential rural broadband 

deployment?

The Phase LA Telecom Projects provide the foundation for the rural broadband options 

outlined in Dominion Energy’s Broadband Feasibility Report published on December 1,

m

i

7



1 2018.2 The Phase IA Telecom Projects include the extension of the Company’s fiber

2 network to substations and key facilities for a period of three years. The Company plans

3 to continue these programs in years four through ten of the GT Plan to meet its objective

4 of extending Company-owned broadband to substations and key facilities.

5 The expansion of the Company’s fiber network, particularly in rural unserved areas, will

6 provide opportunities to leverage the fiber network for the benefit of middle-mile

7 expansion in unserved and underserved markets. Not only will the fiber serve Dominion

8 Energy Virginia’s connectivity needs at key facilities, but it could also support potential

9 Internet Service Providers that will use the fiber capacity to improve availability of

10 broadband for commercial, government, institutional and residential customers in

11 Virginia. Support of the rural broadband services will require additional investment

12 beyond Phase IA or the proposed equipment and services in Phase IB.

13 II. TELECOM PROJECTS PROPOSED BY THE COMPANY IN PHASE IB

14 Q. What Telecom Projects were not approved by the Commission as part of the

15 Company’s 2018 Grid Transformation Plan?

16 A. As explained earlier, the Commission in the 2018 Final Order found the Company’s

17 proposed Phase IA Cyber and Physical Security and Telecommunications proposal

18 reasonable and prudent, with the exception of the proposed spending related exclusively

19 to components of the Plan not approved. The Company interprets the 2018 Final Order

20 as giving approval for the Tier 1 and Tier 2 telecommunications investments, while

21 rejecting the Tier 3 FAN investments.
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2 See Dominion Energy’s, Broadband Feasibility Report, 1 December 2018. Retrieved from Virginia’s Legislative
Information System at https://rga.lis.virginia.gov/Published/2019/RD281/PDF.



The Tier 3 FAN investments proposed by the Company in its 2018 Grid Transformation
©

Plan exclusively supported components of the Plan not approved by the Commission in ^
O'

Phase IA, such as intelligent grid devices on the electric distribution network located

£0

outside of the substation fence.

Table 2 below shows the previously approved Phase IA capital and O&M with the Phase 

IB requested capital and O&M to cover the FAN and incremental enhancements to the 

NOC needed to support it.

Table 2: Phase IA Approved and Proposed Phase EB Telecommunications
Investments for GT Plan

Telecommunications Infrastructure 

___________ ($ in Millions)___________

Phase IA/IB

Capital O&M

Phase IA Approved

Capital O&M

Phase IB Proposed

Capital O&M

Site by Site Telecom.Design and Strategy 

Development, RFP Creation, and Vendor(s) Selection

Tier 1 Network Deployment - Costs to convert from 

SONET to MPLS and Microwave Upgrade

Tier 1 and Tier 2 Sites - Costs for Fiber and 

Microwave Deployment

Tier 3 - Cost for Field Area Network - (Not approved 

in 2018)

Cost to Increase the Capacity of the Network 

Operating Center

$ 14.1

$ 37.3

$ 79.9

$ 6.4

$ 1.2

$ 0.4

$ 4.5

$ 0.3

$ 14.1

$ 37.3

$ 1.6

$ 1.2

$ 0.4

$ 79.9

$ 4.8

$ 4.5

$ 0.3

TELECOMMUNICATIONS INFRASTRUCTURE - TOTAL $ 137.6 $ 6.3 $ 53.0 $ 1.6 $ 84.6 $ 4.7

What investments does the Company anticipate making in the Phase IB Telecom 

Projects?

As detailed in Table 2 above, the Company anticipates making investments in a Tier 3 

FAN. The Phase IB Telecom Projects, or Tier 3 FAN, will facilitate connectivity to 

equipment on the distribution system not directly serviced by Tiers 1 and 2. This 

includes devices that are outside of the substation fence. A secure and robust 

communications network is a foundational and required investment to enable the Grid



1 Improvement Projects, both grid technologies and grid hardening, supported by the pre-

2 filed testimony of Company Witness Robert S. Wright, Jr.

3 The Tier 3 FAN investments will include field device hardware that connects intelligent

4 grid devices to the Company’s communication network, FAN base station hardware,

5 licensed spectrum acquisition for the FAN, installation services, project management,

6 engineering, along with network management and support. As shown in my Schedule 1,

7 the Company anticipates an estimated $84.6 million in capital investment and estimated

8 $4.7 million in O&M investment over a 2-year period to support the new FAN

9 investments.

10 Q. Please explain the proposed timeline for deployment of the Phase IB Telecom

11 Projects.

12 A. The deployment of the Phase IB Telecom Projects will begin in 2020, with an initial

13 deployment to validate equipment connectivity and vendor compliance with the

14 requirements outlined in the Tier 3 FAN request for proposal (“RFP”). Full scale

15 deployment of the Tier 3 FAN will begin in 2021, with additional FAN equipment being

16 deployed through the duration of Phase IB. The FAN field devices will be deployed in

17 conjunction with the intelligent grid devices during Phase IB. In years four through ten

18 of the GT Plan, FAN equipment will continued to be deployed to the remaining

19 intelligent grid devices within the Company’s Virginia service territory.
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23

Q. In the Commission’s June 27,2019 Final Order in Case No. PUR-2018-00065, the 

Company’s 2018 IRP, it ordered the Company in future IRPs to “systematically 

evaluate long-term electric distribution grid planning and proposed electric 

distribution grid transformation projects. For identified grid transformation 

projects, the Company shall include: (a) a detailed description of the existing 

distribution system and the identified need for each proposed grid transformation 

project; (b) detailed cost estimates of each proposed investment; (c) the benefits 

associated with each proposed investment; and (d) alternatives considered for each 

proposed investment.” Although this is not an IRP proceeding, can you address 

these requirements as they relate to Phase IB Telecom Projects?

A. Yes, I will address them in order. The detailed description of the existing distribution

system and proposed changes for Phase IB is detailed in the Company’s Plan Document.

I will address how the FAN Telecom investments in Phase IB support the overall GT 

Plan goals and the new equipment being deployed throughout the distribution grid. I will 

also address the costs, benefits, and alternatives associated with Phase IB Telecom 

Projects.

Need

Q. Why are the Phase IB Telecom Projects needed and how do they support other 

Phase IB GT Plan Projects?

A. The Phase IB Telecom Projects, or Tier 3 FAN, will facilitate connectivity to equipment 

on the distribution system not directly serviced by Tiers 1 and 2. This includes devices 

that are outside of the substation fence. As detailed by Company Witness Wright, the 

Company plans to install intelligent grid devices as part of a self-healing grid. These
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1 devices will capture and communicate information about the distribution grid, including yi

2 voltage, fault current, and anomalies. The Tier 3 FAN will provided secure, real-time ®

©
3 commumcations to the intelligent grid devices via wireless communications. Without the

4 Tier 3 FAN, the Company will not be able to communicate to intelligent grid devices and

5 therefore will not have visibility into grid conditions

6 In addition, and as explained by Company Witness Wright, a transformed grid will

7 enable greater integration of renewables, and the FAN will provide the necessary

8 situational awareness into the power quality along the feeders as the bi-directional power

9 flows changes due to distributed energy resources (“DER”). The FAN will also provide

10 the capability to change power quality in response to changing conditions on the

11 distribution grid. This will enable the Company to maintain voltage stability for safe and

12 reliable service to customers when the DER causes changes in power quality.

13 Figure 1 below shows the overall GT Plan Telecom Network, including the FAN. As

14 demonstrated therein, the FAN provides the secure and robust two-way communications

15 between control systems in the Operations Centers and intelligent grid devices in the

16 substations and on the feeders, which will allow the Company to respond to changing

17 conditions to the grid in real time to meet demand, maintain grid stability, and optimize

18 equipment and system reliability.

19
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Costs

Q. What process did the Company follow to ensure that its proposed costs for the 

Phase EB Telecom Projects are reasonable?

A. The Company issued an RFP in May 2019, which detailed the technical and functional

requirements for the Phase IB Telecom Projects across various technology solutions. The 

RFP also captured anticipated vendor capital and O&M costs for years four through ten 

of the GT Plan to ensure the Company’s proposed Phase IB Telecom Projects are viable 

long-term. Filing Schedule Carroll, Attachment A, provides a summary of the RFP 

process and its results.

Suppliers were asked to respond with proposed turn-key solutions, which included the 

yearly capital costs to build the network as well as ongoing operations and maintenance 

costs that meet the Company’s coverage, throughput, reliability, resiliency, and cyber­

security requirements.

This RFP process gave the Company insight into the different types of technology

13
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13

14

15 Q.

16

17 A.

18

19

20 

21 

22

1 solutions utilized by peer utilities across the United States. It also provided insight into 

each supplier’s solution(s) and approach through written RFP responses and oral 

presentations, thereby ensuring that the proposed solutions and corresponding costs were 

aligned with the Company’s proposed Phase IB scope. Suppliers’ pricing proposals were 

compared against each other and industry benchmarking data to ensure proposed costs for 

the Phase IB Telecom Projects are reasonable.

In addition to the supplier capital and operational costs, additional incremental 

infrastructure costs needed to support the Tier 3 FAN such as fiber backhaul, 

communication towers, NOC expansion, and additional deployment resources were 

accounted for to evaluate the different suppliers’ total cost of ownership of their proposed 

FAN solution. The selected FAN solution based upon the RFP, as well as the 

incremental fiber backhaul, communication towers, NOC expansion, and additional 

deployment resources are contained in my Schedule 1, which sets forth the incremental 

capital and O&M costs of the Phase IB Telecom Projects.

Phases IA and IB cover the first three years of the GT Plan. What Telecom Projects 

are contemplated in years four through ten of the GT Plan?

The Company plans to continue executing its tiered communications strategy explained 

herein in years four through ten of the GT Plan.

The Tier 1 and 2 projects approved in Phase IA will continue the extension of high-speed 

connectivity from remaining substations and key facilities. The continued build out of the 

Tier 3 FAN will be necessary to provide communications to intelligent grid devices as the 

Company deploys the Grid Improvement Projects proposed in the GT Plan.

14



1 As explained above, the RFP captured anticipated vendor capital and O&M costs for

2 years four through ten of the GT Plan to ensure the Company’s proposed Phase IB

3 Telecom Projects are viable long-term.

4 Benefits

5 Q. What quantifiable benefits does the Company expect to realize from the Phase IB

6 Telecom Projects?

7 A. The main purpose of deploying the Phase IB Telecom Projects is to enable other GT Plan

8 Project benefits, such as those described in Witness Wright’s testimony, which require a

9 secure and robust FAN that will provide reliable two-way communications between

10 control systems and intelligent grid devices. There are, however, some potential savings

11 for the Company through the elimination and avoidance of O&M costs, such as those

12 incurred for wireless carrier backhaul.

13 Company Witness Hulsebosch’s Schedule 2 provides the benefits associated with the

14 Phase IB Telecom Projects through the avoided costs of leased telecommunication

15 service that will be replaced with the new Tier 3 FAN, and details the number of current

16 devices that will be moved off of the leased telecommunication service and onto the Tier

17 3 FAN.

18 Alternatives

19 Q. How did the Company determine which solutions to deploy for Phase IB Telecom

20 Projects?

21 A. To start, the Company evaluated its current and future telecommunication use cases for

22 the Tier 3 FAN. This involved reviewing the current DA devices that require
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1 connectivity, as well as the anticipated future grid devices that will require connectivity 

as part of Phase EB of the GT Plan Projects.
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Based on the current and future connectivity and coverage needs across Dominion 

Energy’s Virginia service territory, the Company identified 115 technical and functional 

requirements focused around cyber-security, reliability, resiliency, bandwidth, and 

scalability as shown in my Schedule 2. To validate the identified requirements, the 

Company hosted suppliers at its Richmond, Virginia headquarters to get a better idea of 

the technology solutions that exist on the market and see which ones would be best-suited 

to provide a technology solution(s) that could meet the Company’s diverse needs.

The Company compiled the identified requirements and issued the REP to Tier 3 

telecommunication suppliers that supply FAN solutions. These suppliers use different 

technical approaches which include narrowband frequency solutions, mesh architectures, 

as well as private and carrier-based Long-Term Evolution (“LTE”) solutions. These 

solutions used both licensed and unlicensed frequencies as part of their solutions. The 

various suppliers included the most popular vendors as well as some of the more 

innovative FAN solutions being deployed in the utility industry today.

Once supplier responses were received back, the Company performed an extensive 

review of the proposals to determine how each met the Company’s identified 

requirements. The proposals were evaluated based on their technical merits, their ability 

to meet Dominion Energy Virginia’s functional and operational requirements, and the 

proposed price for their Tier 3 solution.

After reviewing the supplier responses, the Company selected a few suppliers for oral

16



1 presentations. Each supplier was given an opportunity to present their solution in more

2 detail as well as to answer specific questions from Company representatives.

3 Based on RFP proposal and oral presentation evaluation, the Company has determined

4 that a hybrid approach is the best path forward for the Tier 3 FAN, as it meets the

5 technical and functional requirements set forth above as well as the diverse topology and

6 device densities across Dominion Energy Virginia’s service territory. The hybrid FAN

7 will leverage a private LTE wireless communication solution in the more densely

8 populated, urban areas, where Dominion Energy Virginia can leverage its existing

9 infrastructure to connect to devices in those areas while meeting the use case needs. In

10 rural areas of the Company’s service territory, the hybrid FAN will leverage a

11 narrowband point-to-multipoint (“PtMP”) solution due to its long range of coverage, so

12 that the Company can use its existing infrastructure to reach devices in rural areas. Both

13 the private LTE and narrowband PtMP technologies have the ability to leverage a carrier

14 LTE solution for redundancy and failover.

15 The Company believes that this hybrid approach is the most prudent way to deploy a

16 FAN across the diverse topology and population density while increasing reliability,

17 resiliency, and security of the grid.

18 Q. What alternative solutions did the Company consider for the FAN?

19 A. Through the competitive RFP process, the Company considered private point-to-

20 multipoint wireless network solutions across 600 MHz, 700 MHz, 900 MHz, and 2.3

21 GHz licensed spectrums. The Company also considered mesh-based wireless network

22 solutions in the 900 MHz and 2.4 GHz unlicensed spectrums. The Company chose the

17
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2

3

hybrid FAN solution chosen over the alternative options because it will meet the m

Company’s Tier 3 FAN technical and functional requirements, while covering the diverse ®

topology and density of the Company’s territory at a reasonable cost.
Q>

4 Q. Does this conclude your pre-filed direct testimony?

5 A. Yes, it does.

18



Appendix A

BACKGROUND AND QUALIFICATIONS 
OF

BRADLEY R. CARROLL, SR.

Bradley R. Carroll, Sr. honorably served as a Veteran Non-Commissioned Officer of the 

United States Marine Corps and holds a Bachelor of Science degree in Information Systems. He 

has held multiple certifications in his technology career.

Mr. Carroll joined Dominion Energy as a contractor in 2000, later converting to an 

employee in 2001. Prior to joining Dominion Energy he held technology positions at both Circuit 

City and SuperValu. He has more than 24 years of experience in Information Technology 

designing, implementing, supporting and leading teams responsible for internetworking 

technologies. Mr. Carroll has been in leadership at Dominion Energy for the past 7 years 

assuming his current role of Director - IT Infrastructure in 2018. In his current role Mr. Carroll is 

responsible for the strategy, reliability, security and leadership of the voice, data and transport 

networks servicing Dominion Energy Virginia. Mr. Carroll is responsible for delivering and 

maintaining telecommunications in support of distributed solar generation, substation 

automation, operations centers, contact centers and mobile workforce enablement within 

Dominion Energy Virginia's regulated service territory.
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Witness Direct Testimony Summary

Witness: Jonathan S. Bransky

Title: Director - Threat Intelligence

Summary:

Company Witness Jonathan S. Bransky explains the cyber security protections that Dominion 
Energy Virginia plans to deploy as part of the GT Plan in 2020 and 2021 (“Phase IB”) and 
discusses the cyber and physical security projects approved by the Commission’s Final Order in 
Case No. PUR-2018-00100 (“Phase I A”).

Mr. Bransky first testifies that the Company interprets the Final Order as giving approval for the 
Phase IA Security Projects in the amount of approximately $8.7 million (excluding finance 
costs). The Company plans to implement physical security controls at 10 substations along with 
all associated cybersecurity and telecommunications controls approved in Phase IA. He notes 
that the Company is not requesting approval for any additional physical security projects as part 
of Phase IB.

Next, Mr. Bransky explains that the planned Cyber Investments for Phase IB include those 
necessary to protect the proposed Phase IB GT Plan projects. These investments include:

• Firewalls;
• Security Information Event and Management integration to facilitate a common 

operating picture through security event aggregation and correlation;
• Application whitelisting, malware protection, and operational technology 

environments monitoring solutions to enhance situational awareness;
• Privilege access management for remote access and use of privilege accounts;
• Network access control to detect and prevent unauthorized devices on the 

network; and
• Field device inventory, configuration management, remote access, and patch and 

vulnerability management.

The Company will also evaluate cloud security posture management tools to secure cloud related 
deployments if the Company determines the use of cloud tools is required to protect these service 
provider-hosted solutions. He notes that deployment and implementation of the Phase IB Cyber 
Investments will align with other proposed Phase IB GT Plan project timelines, as the Cyber 
Investments will have to secure those new assets and technologies.

Finally, Mr. Bransky details the identified need for the proposed GT Plan security investments, 
provides detailed cost estimates, explains the benefits associated the security investments, and 
the alternatives considered by the Company.



DIRECT TESTIMONY 
OF

JONATHAN S. BRANSKY 
ON BEHALF OF

VIRGINIA ELECTRIC AND POWER COMPANY 
BEFORE THE

STATE CORPORATION COMMISSION OF VIRGINIA 
CASE NO. PUR-2019-00154

1 Q. Please state your name, position with Virginia Electric and Power Company

2 (“Dominion Energy Virginia” or the “Company”), and business address.

3 A. My name is Jonathan Bransky, and I am the Director - Threat Intelligence at Dominion

4 Energy Services. My business address is 600 East Canal Street, Richmond Virginia

5 23219. A statement of my background and qualifications is included as Appendix A.

6 Q. Please describe your area of responsibility with the Company.

7 A. lam one of the three senior leaders in the Security organization reporting to the Vice

8 President and Chief Security Officer. In my current role, I lead the teams responsible for

9 the development and distribution of security threat intelligence for physical and cyber

10 security for Dominion Energy. I am also responsible for the Company’s Insider Threat

11 program. In addition, I am a strategic security advisor to Dominion Energy Virginia’s

12 cyber and physical substation security programs. I work closely with federal and state

13 agencies, national laboratories, industry associations, peer utilities in both natural gas and

14 electricity sectors, and the Intelligence Community to inform decision-makers on matters

15 related to the Company’s overall security posture.

16 Q. What is the purpose of your testimony in this proceeding?

17 A. The purpose of my testimony is to explain the cyber security protections (“Cyber

Investments”) that Dominion Energy Virginia plans to deploy as part of its proposal to18
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7 A.
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transform its electric distribution grid (the “Grid Transformation Plan,” “GT Plan,” or 

“Plan”) in 2020 and 2021 (“Phase IB”). Additionally, I discuss the cyber and physical 

security projects (“Security Projects”) approved by the State Corporation Commission of 

Virginia (the “Commission”) in Case No. PUR-2018-00100 (“Phase IA”) through its 

Final Order dated January 17, 2019 (“2018 Final Order”).

During the course of your testimony, will you introduce an exhibit?

Yes, Company Exhibit No., JSB, consisting of Schedule 1, was prepared under my 

supervision and direction and is accurate and complete to the best of my knowledge and 

belief. The table below provides a description of these schedules:

Schedule
1 Cost Schedule

Description

Additionally, I sponsor Filing Schedule Bransky, Attachments A through B, which are 

vendor pricing and scoping materials from which detailed pricing estimates were 

prepared. The table below provides a description of these filing schedules:

Filing Schedule Bransky Description
Confidential Attachment A Physical Security Cost Support
Confidential Attachment B Cyber Security Cost Support

1 also sponsor certain sections of Grid Transformation Plan, the executive summary of 

Dominion Energy Virginia’s plans for grid transformation (the “Plan Document”), as 

indicated in Appendix A to the Plan Document. Finally, I also sponsor the metrics 

related to the reporting of cyber and physical security threats in Company Witness 

Edward H. Baine’s Schedule 2.
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1 Q.

2

3 A.

4

5

Did you provide information to West Monroe Partners, LLC (“West Monroe”) for 

use in the cost-benefit analysis (“CBA”)?

Yes, I provided costs and additional inputs for Physical and Cyber Security Projects to 

West Monroe for use in the CBA. I also support the benefits reflected in Thomas G. 

Hulsebosch’s Schedule 2, as identified therein.
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6 The specific costs I support in Phase 1A and Phase IB are:

7

8 

9

10 Q.

11 A.

12 

13

Nominal $, in 
Millions

2019

Year 1

2020

Year 2

2021

Year 3 3-year Total

PhaseIA $0.9 $3.6 $4.2 $8.7

Capital $0.9 $3.5 $4.0 $8.4

O&M $0.0 $0.1 $0.2 $0.3

Phase IB $0.0 $3.8 $2.7 $6.5

Capital $0.0 $2.8 $1.4 $4.2

O&M $0.0 $0.9 $1.3 $2.3

My Schedule 1 provides detailed cost information for the GT Plan components that I 

sponsor.

How is your testimony organized?

My direct testimony is organized into two sections:

I. Security Projects approved by the Commission in Phase IA

II. Cyber Investments proposed by the Company in Phase IB

3



Before you begin, do the Phase IB Cyber Investments meet the definition of an electric 

distribution grid transformation project under Va. Code § 56-576?

Yes. The Phase IB Cyber investments will be in support of the other Grid Modernization 

Projects that fall under the definition of an “electric distribution grid transformation 

project.”

I. SECURITY PROJECTS APPROVED BY THE COMMISSION IN PHASE IA 

What Security Projects were approved by the Commission in Phase IA of the GT 

Plan through the 2018 Final Order?

As detailed in the 2018 Final Order, the Commission approved the Company’s 

investments for the Phase IA Security Projects. The Company interprets the 2018 Final 

Order as giving approval for the Phase IA Security Projects in the amount of 

approximately $8.7 million (excluding finance costs) as detailed in my Schedule 1. The 

Company plans to implement physical security controls at 10 substations along with all 

associated cybersecurity and telecommunications controls approved in Phase IA.

To date, has the Company made investments into the Phase IA Security Projects? 

While no physical security construction work has been completed, Dominion Energy 

Virginia has begun implementation of the Phase IA Security Projects’ plan. To date, the 

Corporate Security team has completed threat and vulnerability assessments on a 

designated list of critical substations. The Corporate Security team provided these 

assessments to the Engineering team who will conduct their own assessment and develop 

a scope of work for the identified substations. The Company is not requesting approval 

for any additional physical security projects as part of Phase IB.



1 Q-

2

3 A.

4

5

What Security Projects were not approved in Phase 1A of the GT Plan through the 

2018 Final Order?

The only Security Projects not approved by the Commission were those related 

exclusively to projects or programs not approved in the 2018 Final Order, such as AMI, 

intelligent grid devices, and automated control systems.
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9 A. 
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24
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11. CYBER INVESTMENTS PROPOSED BY THE COMPANY IN PHASE IB 

What investments does the Company anticipate making in Cyber Investments for 

Phase IB of the GT Plan?

Planned Cyber Investments for Phase IB include those necessary to protect the proposed 

Phase IB GT Plan projects. These investments include:

• Firewalls;

• Security Information Event and Management integration to facilitate a common 
operating picture through security event aggregation and correlation;

• Application whitelisting, malware protection, and operational technology 
environments monitoring solutions to enhance situational awareness;

• Privilege access management for remote access and use of privilege accounts;

• Network access control to detect and prevent unauthorized devices on the 
network; and

• Field device inventory, configuration management, remote access, and patch and 
vulnerability management.

The Company will also evaluate cloud security posture management tools to secure cloud 

related deployments if the Company determines the use of cloud tools is required to 

protect these service provider-hosted solutions. Because cloud-hosted solutions are a 

shared accountability model between the Company and the Cloud Provider, there are 

aspects of the cyber security administered, managed, maintained, and operated by the

5
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8 Q.

9

10 A.

11 
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13

14

15 Q.

16

17 A.

18 

19

1 Cloud Provider as well as cloud security settings chosen by the Company. Cloud security 

posture management tools are used to proactively and reactively discover and 

continuously assess the risk and trust level of the configuration and security settings for 

cloud services (such as account privileges and encryption). This toolset allows the 

Company to ensure security posture in the cloud deployment aligns with Company 

expectations, identify and remedy any changes, and assist in providing a root cause 

analysis of how the identified change came into being.

Does the Company plan to utilize the same cyber security processes and technologies 

used in Phase IA of the GT Plan for Phase IB?

Yes. The majority of the proposed Phase IB Cyber Investments are extensions or 

separate rollouts of existing Dominion Energy Virginia cyber security solutions.

However, the Company will evaluate additional cyber security solutions, as needed, to 

close any security gaps unique to Phase IB Cyber Investment deployments, including 

field device access control, monitoring, and configuration management.

Please explain the process and proposed timeline for deployment of the Phase IB 

Cyber Investments.

Deployment and implementation of the Phase IB Cyber Investments will align with other 

proposed Phase IB GT Plan project timelines, as the Cyber Investments will have to 

secure those new assets and technologies.
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1 Q. On page 12 of the Commission’s June 27, 2019 Final Order in Case No. PUR-2018- 

00065, the Company’s 2018 Integrated Resource Plan (“IRP”) proceeding, it 

ordered the Company in future IRPs to “systematically evaluate long-term electric 

distribution grid planning and proposed electric distribution grid transformation 

projects. For identified grid transformation projects, the Company shall include:

(a) a detailed description of the existing distribution system and the identified need 

for each proposed grid transformation project; (b) detailed cost estimates of each 

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

(d) alternatives considered for each proposed investment.” Although this is not an 

IRP proceeding, can you address these requirements as they relate to Phase IB 

Cyber Investments?

A. Yes, 1 address those requirements below. The detailed description of the existing 

distribution system is included in the Plan Document.

Need & Alternatives

Q. Why are these Phase IB Cyber Investments needed?

A. The Company takes its responsibilities to provide critical and cost-effective service to its 

customers very seriously and recognizes its role in the country’s national security, in part 

because Virginia is home to 27 military bases. Dominion Energy Virginia and a few 

dozen other energy companies are designated “Section 9” companies under Presidential 

Executive Order 13636, Improving Critical Infrastructure Cyber Security on February 12, 

2013. As a Section 9 company, Dominion Energy Virginia has a responsibility “to 

identify critical infrastructure where a cybersecurity incident could reasonably result in 

catastrophic regional or national effects on public health or safety, economic security, or

7
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national security.”1
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As documented in reports by the US Department of Homeland Security (“DHS”) ®

Industrial Control Systems Cyber Emergency Response Team (“ICS-CERT”), the energy 

sector experienced more cyber incidents than any sector from 2013 to 2015, accounting 

for 35% of the 796 incidents reported by critical infrastructure sectors. In fiscal year 

2016, ICS-CERT completed work on 290 incidents, 63 of which stemmed from the 

critical manufacturing sector, 62 from the communications sector, and 59 from the energy 

sector.2 Insight into the magnitude and sophistication of possible cyber-attacks in the 

electricity sector can be gleaned from the 2015 and 2016 cyber security attacks on the 

Ukrainian grid which resulted in widespread power outages and represented the first ever 

known malware framework designed and developed to attack electric grids. Similar 

insight into the magnitude of possible physical attacks on the electric grid can be gained 

from the April 2013 attack on Pacific Gas and Electric’s (“PG&E”) Metcalf transmission 

substation, which resulted in the loss of over 52,000 gallons of oil and damaged 17 

transformers. It cost PG&E approximately $15 million and took 27 days to bring the 

breached substation back online.

In an attempt to prevent these types of cyber and physical security attacks, the DPIS and 

the Federal Bureau of Investigation continually issue technical alerts on advanced 

persistent threat (“APT”) actions targeting government entities and organizations in the 

energy, nuclear, water, aviation, and critical manufacturing sectors. DHS assesses this

1 See https://obamawhitehouse.archives.gov/the-press-office/2013/02/12/executive-order-improving-critical- 
inffastructure-cybersecurity.
2See https://www.us-cert.gov/sites/default/files/Annual_Reports/Year_in_Review_FY2016_IR_Pie_ Chart_
S508C.pdf.
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1 APT activity as a multi-stage intrusion campaign by threat actors targeting low security 

and small networks to gain access and move laterally to networks of major, high value 

asset owners within the energy sector. Based on malware analysis and observed 

indicators of compromise, DHS has confidence that this campaign is still ongoing, and 

threat actors are actively pursuing their ultimate objectives over a long-term campaign. 

For example, DHS issued an alert (TA18047A) on March 15, 2018, regarding “Russian 

Government Cyber Activity Targeting Energy and other Critical Infrastructure Sectors,” 

which detailed a “multi-stage intrusion campaign by Russian government cyber actors 

who targeted small commercial facilities’ networks where they staged malware, 

conducted spear phishing, and gained remote access into energy sector networks. After 

obtaining access, the Russian government cyber actors conducted network 

reconnaissance, moved laterally, and collected information pertaining to Industrial 

Control Systems.”3

m
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Dominion Energy Virginia is susceptible to the same type of cyber and physical threats 

described above. In 2017 and 2018, the Company blocked on average 85% of the 58 

million emails sent to the Company each quarter. In fact, the Company blocks, on a 

quarterly basis, around 4,300 advanced email attacks, where employees are targeted 

hoping to capture legitimate user credentials (“phishing”), and internet applications used 

• by the Company’s customers (i.e,, dominionenergy.com) are targeted over 720,000 times 

every three months. In the past two and a half years, the Company has experienced over 

230 physical security events, including theft of materials and supplies from substations,

3 See https://www.us-cert.gov/ncas/alerts/TAl 8-074A (parenthetical omitted).
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1 sites, and offices, suspicious incidents, threats, vandalism, and trespassing.

2 Q. How did the Company determine which solutions or technology to deploy for the

3 Phase IB Cyber Investments?

4 A. As noted above, the proposed Cyber Investments are extensions or separate rollouts of

5 existing Company cybersecurity solutions. These existing Company standards have

6 already been vetted and tested for security and reliability by the Company outside of the

7 GT Plan. The Company leverages independent market research, evaluates vendor

8 requests for proposals (“RFP”) and requests for information (“RFI”), and conducts proof

9 of concepts to validate new cybersecurity technology solutions before deployment.

10 The Phase IB Cyber Investments efforts have been planned according to the functional

11 requirements and schedule of other proposed Phase IB GT Plan projects. For example,

12 based on the substation, remote terminal unit, and sensor counts in Company Witness

13 Robert S. Wright, Jr.’s direct testimony, I estimated the cost to provide cyber security to

14 protect these devices and locations. The Company assessed the security posture of the

15 proposed Phase IB GT Plan solutions and will deploy applicable cyber security solutions

16 to mitigate any identified risks. For cyber security controls necessary to protect the

17 proposed Phase IB GT Plan solutions, the Company will use, where possible, the same

18 make and model or version of software and hardware currently used by the Company in

19 its information technology/operational technology infrastructure. This will allow the

20 Company to rely on proven and understood technologies, configuration and change

21 management processes, and procedures and existing licensing arrangements. In addition,

22 the Company will use an average 5-year refresh cycle to re-evaluate and re-design the

23 Cyber Investments in future years to adapt to new technology and protections.
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Throughout the timeframe of the GT Plan, the Company will continuously assess ®

!#)
emerging threats and adjust the system design and security solutions being deployed as <© 

necessary to mitigate risks against the continuously changing threat landscape, ®

Costs

Q. What is the Company’s projected investment schedule for Phase IB of the Cyber 

Investments?

A. My Schedule 1 provides details regarding the capital and O&M costs associated with 

cyber security in Phase IB.

Q. What processes did the Company follow to ensure that the proposed costs for the 

Phase IB Cyber Investments are reasonable?

A. As explained above, most of the proposed Cyber Investments are extensions or separate 

rollouts of existing Company cybersecurity solutions. My Filing Schedule Attachment B 

provides additional support for the pricing associated with the selected security measures.

Benefits

Q. Have the benefits associated with the Phase IB Cyber Investments been included in 

the CBA?

A. No. It is impossible to quantify benefits from a physical and cyber security perspective 

because the Cyber Investments allow the Company to detect, mitigate and prevent 

potential threats to reduce the likelihood of a successful cyber-attack associated with the 

proposed projects in the GT Plan; actions that simply cannot be assigned a numerical 

value. The qualitative benefits, however, include minimization in the disruption of 

services to customers, reduction in loss of critical information including customer

m
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2

3 Q.

4 A.

1 personally identifiable information, and continued assurance of reliable and safe 

operation and service.
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Does this conclude your pre-filed direct testimony? 

Yes, it does.
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BACKGROUND AND QUALIFICATIONS 
OF

JONATHAN S. BRANSKY
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Jonathan Bransky is a 1990 graduate of Cornell University’s College of Engineering, Mi

with a Bachelor of Science degree in Operations Research and Industrial Engineering. He 

received a Master of Science degree in Operations Research from The George Washington 

University in 1997. He has maintained a Computer Information System Security Professional 

(CISSP) certification since 2006.

Mr. Bransky joined Dominion Energy in the fall of 2018 as a Senior Enterprise Security 

Advisor and is currently the Director - Threat Intelligence. He leads teams responsible for the 

development and distribution of physical and cyber security threat intelligence to Dominion 

Energy business leaders and the operational security teams as well as the company’s Insider 

Threat program. In addition, he continues to be a strategic security advisor to Dominion 

Energy’s cyber and physical substation security programs, working closely with federal and state 

agencies, national laboratories, industry associations, the Intelligence Community, and peer 

utilities in both natural gas and electricity sectors to inform decision makers on matters related to 

the Company's overall security posture.

Prior to joining Dominion Energy, Mr. Bransky spent over 20 years at Public Service 

Enterprise Group (PSEG) developing, leading and overseeing its cybersecurity program. Over 

those 20 years, he held numerous leadership positions in its Information Technology department 

including Director - Chief Information Security Office, Director - IT Engineering and Security, 

and IT Security Manager. He was a Senior Network Analyst at NetReference, Inc. where he 

developed network architectures for Fortune 500 companies and supported network vendors in 

positioning and marketing their technical solutions. He also worked for almost seven years as a 

consultant for Ernst & Young LLP where he delivered network and technology architectures to 

large enterprises in the utility, pharmaceutical, healthcare, manufacturing, financial, and 

government sectors.
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Witness Direct Testimony Summary

Witness: Gregory J. Morgan

Title: General Manager - Regulatory Affairs

Summary:

Company Witness Gregory J. Morgan provides a rate perspective on the Company’s proposal to 
transform its electric distribution grid (the “GT Plan” or “Plan”) by calculating the estimated 
revenue requirements for Phase IA and IB GT Plan investments and addressing the proposed rate 
treatment of certain GT Plan components. However, as Mr. Morgan explains, the Company is 
not required to provide information related to cost recovery as part of its GT Plan prudence 
filing, but the Company understands that such calculations could provide additional, relevant 
information to the Commission regarding the “all-in” costs of Phase I of the Plan. Therefore, 
these calculations are high-level estimates based on the preliminary costs of the Plan, but still do 
not contain the level of precision or detail contained in similar calculations typically provided 
with the Company’s RAC or other rate proceedings.

Mr. Morgan also discusses the Company’s plans for introducing a new time-varying rate as a 
corollary to the GT Plan. The Company anticipates proposing a new time-varying rate later this 
fall. As described by Mr. Morgan, this rate will be experimental, voluntary, and will initially be 
limited in the number of customers that can participate as AMI and the CIP are being deployed. 
The rate will be designed to be revenue neutral with residential Rate Schedule 1. Upon 
Commission approval, this rate would be applicable to residential customers where AMI has 
been installed.



DIRECT TESTIMONY 
OF

GREGORY J. MORGAN 
ON BEHALF OF

VIRGINIA ELECTRIC AND POWER COMPANY 
BEFORE THE

STATE CORPORATION COMMISSION OF VIRGINIA 
CASE NO. PUR-2019-00154

Please state your name, business address, and position of employment with Virginia 

Electric and Power Company (“Dominion Energy Virginia” or the “Company”).

My name is Gregory J. Morgan, and my business address is 120 Tredegar Street, 

Richmond, Virginia 23219. I am General Manager of Regulatory Affairs for the 

Company. A statement of my background and qualifications is attached as Appendix A.

What are your responsibilities as General Manager of Regulatory Affairs?

I lead the team that is responsible for the Company’s electric rate-related activities, 

including the preparation and support of rate filings with the State Corporation 

Commission of Virginia (the “Commission”) and the implementation of rates. I also 

have responsibility for regulatory accounting, customer load research, cost allocation, and 

cost of service studies as required in supporting our rate activities. Additionally, I am 

responsible for the development and administration of contracts with non-jurisdictional or 

special contract customers, and for responding to customer requests concerning rates.

Mr. Morgan, what is the purpose of your testimony in this proceeding?

The purpose of my testimony is to provide a rate perspective on the Company’s proposal 

to transform its electric distribution grid (the “Grid Transformation Plan,” “GT Plan,” or 

“Plan”). Specifically, I will address the proposed rate treatment of certain GT Plan 

components. I will also discuss the Company’s plans for introducing a new time-varying
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rate as a corollary to the GT Plan, and will address the specific directives from the 

Commission in its Final Order dated January 17, 2019, in Case No. PUR-2018-00100 

(the “2018 Final Order”) related to the Plan for such rates.

During the course of your testimony, will you introduce an exhibit?

Yes. Company Exhibit No.__, GJM, consisting of Schedules 1 through 3, was prepared

under my supervision and direction and is accurate and complete to the best of my 

knowledge and belief.

Schedule Description
1 Time-Varying Rates Cost Schedule

Estimated Annual Revenue Requirement Summary
Rates per Kilowatt Hour - Residential Class

I also sponsor certain sections of the Grid Transformation Plan, the executive summary of 

Dominion Energy Virginia’s plans for grid transformation (the “Plan Document”), as 

indicated in Appendix A to the Plan Document.

Did you provide information to West Monroe Partners, LLC (“West Monroe”) for 

use in the cost-benefit analysis (“CBA”)?

Yes, I provided costs and additional inputs for the time-varying rates to West Monroe for 

use in the CBA. I also support the benefits reflected in Thomas G. Hulsebosch’s 

Schedule 2, as identified therein.

Please note, there are no costs associated with time-varying rates within Phase IB 

because, as discussed herein, a new time-varying rate would be a corollary to the GT Plan 

rather than an investment that is included within the planned Phases. However, because 

this component was modeled in the CBA, my Schedule 1 provides detailed cost

2



1 information for this investment.

2

3

4

5

6 Q.

7 A.

8 

9

Finally, I provided West Monroe with revenue requirement calculations for use in the 

CBA so that it could be presented on a revenue requirement basis. Differences between 

the costs used to calculate the revenue requirement that I sponsor and the CBA revenue 

requirement are discussed in detail in my testimony.

Mr. Morgan, how is your testimony organized?

My testimony is organized as follows:

I. Recovery of GT Plan Investments

II. Time-Varying Rate

10 I. RECOVERY OF GT PLAN INVESTMENTS

11 Q. Is the Company required to provide information related to cost recovery as part of a

12 GT Plan prudence filing?

13 A. No. The language of the relevant statute, Va. Code § 56-585.1 A 6, states that the nature

14 of cost recovery should not be considered in evaluating the prudence of grid

15 transformation plan proceedings:

16
17
18
19
20 
21 
22
23
24

Such petition shall be considered on a stand-alone basis 
without regard to the other costs, revenues, investments, or 
earnings of the utility; without regard to whether the costs 
associated with such projects will be recovered through a 
rate adjustment clause under this subdivision or through the 
utility’s rates for generation and distribution services; and 
without regard to whether such costs will be the subject of a 
customer credit offset, as applicable, pursuant to subdivision 
8 d.

25 Furthermore, without determining the method of cost recovery, the direct impact on

26 customer rates cannot yet be calculated. That is, recovery of incremental costs through a

3
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1 new rate adjustment clause (“RAC”) could directly increase customer rates, whereas 

recovery of incremental costs through the Company’s existing rates for generation and 

distribution services (“base rates”) or as a customer credit reinvestment offset (“CCRO”) 

under Va. Code § 56-585.1 A 8 d may not.

The statutory language notwithstanding, has the Company determined how it plans 

to seek recovery for the costs of the GT Plan if approved?

The Company has committed that the costs of the Plan associated with the deployment of 

advanced metering infrastructure (“AMI”) and the new customer information platform 

(“CIP”) for Phase IB will not be the subject of a RAC petition. Instead, these costs will 

be recovered through the Company’s base rates and could be, in whole or in part, the 

subject of a future CCRO. As to other phases and components of the Plan, the Company 

has not yet determined its plans for cost recovery.

Has the Company calculated an estimated revenue requirement for the GT Plan 

investments?

Yes, the Company has calculated an estimated revenue requirement for Phase IA and 

Phase IB of the GT Plan for the components that could be the subject of a future RAC 

petition (i.e., excluding Phase IB AMI and CIP costs). In the 2018 Final Order, the 

Commission approved proposed Phase I investments related to cyber and physical 

security, including supporting telecommunications infrastructure, as reasonable and 

prudent. The Company refers to these approved portions of Phase I investments as 

“Phase IA.” In this proceeding, the Company is requesting approval for projects during 

the years 2019, 2020, and 2021, that were not previously approved by the Commission. 

The Company will refer to these portions of Phase I investments under review as “Phase

4
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2

IB.” Phase IB includes the following components: (1) AMI; (2) CEP; (3) grid 

improvements; (4) telecommunications infrastructure; (5) cyber security; (6) the Smart 

Charging Infrastructure Pilot Program. While not a separate component of the GT Plan, 

customer education is envisioned for every Plan component.

Why has the Company decided to include these estimated revenue requirements in 

this proceeding?

While acknowledging the language in Va. Code § 56-585.1 A 6 noted earlier in my 

testimony, the Company understands that such calculations could provide additional, 

relevant information to the Commission regarding the “all-in” costs of Phase I of the GT 

Plan, when taken in the proper context. In other words, these calculations are high-level 

estimates based on the preliminary costs of the Plan, but still do not contain the level of 

precision or detail contained in similar calculations typically provided with the 

Company’s RAC or other rate proceedings. Therefore, these estimated revenue 

requirements may not necessarily be representative of the final actual costs or actual 

revenue requirements of the Plan.

What are the key components of the estimated revenue requirements?

The estimated revenue requirements are based on the estimated costs of the Plan. In 

general, these estimated costs consist of capital expenditures, operations and maintenance 

expenses (“O&M”) and the related financing costs of the components of the Plan for the 

applicable recovery period. Although the Company is only requesting approval for Phase 

IB in this proceeding, my Schedule 2 includes estimated revenue requirements for Phases 

IA and IB.
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Please summarize the results of the estimated revenue requirement calculations.

Schedule 2, page 1 of my testimony was calculated using the following inputs and 

presents the following results of the annual estimated revenue requirements for Phase IA 

and IB of the GT Plan:

(millions) Phase IA Phase IB
Capital Spend (2019-2021)
O&M Spend (201_9-2021J '

Annual Revenue Requirement (2021)

$ 61.4
2.1
6.4

$ 232.8
50.2
50.4

Using cost information provided by the Company’s witnesses in this proceeding, I 

developed the estimated revenue requirements by projecting the following elements for 

each component of the GT Plan on an annual basis:

• Depreciation expense over the useful lives of the underlying assets;
• O&M expense over the program period; and
• Debt and equity financing costs on average rate base, net of accumulated 

deferred income taxes (“ADIT”).

What impact would the estimated revenue requirements have on a typical 

residential customer’s bill using 1,000 kilowatt-hour (“kWh”) per month?

The estimated revenue requirements shown above encompass all components of Phase I 

of the GT Plan. However, as discussed, the Company has committed that Phase IB costs 

of AMI and the CIP will not be the subject of a RAC petition.

Therefore, in evaluating rate impact, the Company focused only on those investments that 

could be subject to a RAC in the future. Based on 1,000 kWh usage per month, the 

implementation of these Phase LA and Phase IB estimated annual revenue requirements in 

the year 2021 would increase the typical residential customer’s monthly bill by $0.12 and 

$1.03, respectively. The year 2021 was used to calculate the customer impact of the

6



1 estimated revenue requirements for Phases IA and IB as the Company expects its rate

2 base to be at the maximum level, for each of these phases, during this period. Page 1 of

3 my Schedule 3 provides a workpaper showing the calculation of this estimated rate

4 impact.

5 Q. If the Company were to prepare a revenue requirement for these projects in the

6 future, as might be required in a future rate proceeding, what are some variables

7 that could significantly affect the calculation as compared to the estimated revenue

8 requirements shown in this proceeding?

9 A. It is important to note that these estimated revenue requirements are hypothetical

10 estimations and do not necessarily represent what the revenue requirement impacts would

11 be if the Company includes these investments as part of its cost of service for recovery

12 through its base rates, designates any or all of these of investments as a CCRO, or seeks

13 recovery of these costs through a RAC.

14 If the Company were preparing a revenue requirement as part of a specific future filing,

15 some significant differences compared to the estimated revenue requirements contained

16 in this proceeding would include:

17 • Nature of cost recovery - Recovery of costs through a RAC, for example, would

18 generally result in higher financing costs over the assets useful lives as compared to

19 the accelerated recovery of investments designated as a CCRO. The estimated

20 revenue requirements in this proceeding assume lifetime recovery (similar to a RAC)

21 rather than any accelerated recovery.

7



1 Updated cost of capital - Future revenue requirement calculations would be based on 

future capital structure and costs of debt and equity financing, which will likely differ 

from those used in the calculations of this proceeding.
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• Updated project costs - Other refinements would arise for final projects costs, in- 

service dates, and depreciable lives. Furthermore, additional cash working capital 

items could also be captured.

Are the costs and resulting estimated revenue requirements presented in your 

testimony in this proceeding consistent with those modeled in the CBA presented by 

Company Witness Hulsebosch?

Yes, the capital and O&M costs used in the calculation of the estimated revenue 

requirements presented in my testimony are consistent with those used to prepare the 

CBA presented by Company Witness Hulsebosch. However, there are some cost 

categories associated with time-varying rates and other programs presented in the CBA 

that are not reflected in my estimated revenue requirements, because the Company does 

not plan to seek recovery of these costs through the GT Plan. These excluded cost 

categories include time-varying rates, peak time rebate, prepay and the Single-Family 

Residential charging program (Managed Charging) component of the Electric Vehicle 

program.

The Company expects to address recovery of these excluded costs categories in 

appropriate future filings with the Commission.
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Are the potential benefits associated with the implementation of the GT Plan 

included in the estimated revenue requirements presented in this proceeding?

The estimated revenue requirements presented in this proceeding do not directly 

incorporate the financial impact of potential benefits to cost of service; however, the 

Company does expect to experience a reduction in certain components of cost of service 

as a result of the implementation of the GT Plan. The potential quantitative benefits of 

the GT Plan are discussed in more detail by Company Witness Hulsebosch.

II. TIME-VARYING RATE 

Will the Company be proposing a new time-varying rate?

Yes. To address the specific directive from the Commission in its 2018 Final Order, the 

Company anticipates proposing a new time-varying rate later this fall upon conclusion of 

the stakeholder process initiated pursuant to HB 2547 passed by the 2019 General 

Assembly. Currently, the Company anticipates proposing a new residential time-varying 

rate, which will include a basic customer charge and energy charges, differentiated by 

season and by time periods within each season. This rate will be experimental, voluntary, 

and will initially be limited in the number of customers that can participate as AMI and 

the CIP are being deployed. The rate will be designed to be revenue neutral with 

residential Rate Schedule 1. Upon Commission approval, this rate would be applicable to 

residential customers where AMI has been installed.

What are the benefits of time-varying rates?

Time-varying rates can provide more accurate price signals to customers that are better 

aligned with cost causation than standard rates not based on time of use. Through better 

price signals, such rate structures can incent behavioral changes that may cause
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customers taking service under such rates (“participants”) to reduce usage during peak $$
m

periods and enable the system to avoid incurring higher variable operating expenses, such

m
as fuel, and also avoid future capacity costs. These behavioral changes can benefit ©9

participants directly through bill savings and can also benefit participants and non­

participants through the reduction of system costs. Another benefit is that time-varying 

rates can serve to reduce subsidies inherent in standard rates with pricing that does not 

vary with time of usage.

The 2018 Final Order requested information on whether any time-varying rate 

offerings associated with AMI “would be the default tariff for a customer with an 

installed smart meter.” Please comment.

The Company does not intend to propose the time-varying rate as the default tariff for 

customers with an installed smart meter. In fact, the Company cannot change the default 

tariff for customers until the conclusion of the first triennial rate review proceeding.

As discussed earlier, the Company will be proposing the time-varying rate as an 

experimental, voluntary rate with a limit in the number of customers that can participate.

The limitation on the number of customers able to participate is based on the limitations 

of the Company to manage the rate with its existing systems as discussed in the pre-filed 

direct testimony of Company Witness Thomas J. Arruda.
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1 Q. In the 2018 Final Order, the Commission stated that “[e]vidence from other states

2 demonstrates that purely ‘opt-in’ tariffs result in extremely low participation rates.”

3 Do you have any comments?

4 A. The Company does not disagree. However, with regard to the new tariff that the

5 Company is planning to propose later this fall, the Company is planning for such tariff to

6 be voluntary or opt-in, at first. The Company believes it will not be appropriate to

7 require residential customers to take service or even be required to “opt out” of taking

8 service under a new tariff that is time-varying and involves time of use pricing at this

9 time for the following reasons.

10 First, such pricing will be a change compared to the standard residential tariff, Rate

11 Schedule 1, that currently serves approximately 2.2 million customers. The Company

12 believes that an action to change the standard residential tariff from Rate Schedule 1 to a

13 time-varying rate would be appropriately considered in a future triennial review and,

14 although I am not a lawyer, I understand from a legal perspective is required to be

15 considered in a base rate proceeding.

16 Second, considerable education will need to be provided to customers before the

17 Company would change the default tariff. The Company intends to develop this

18 education and utilize it during the time period that the experimental tariff is in effect.

19 The Company will learn about the success of such efforts and will want to make any

20 refinements that may be required in the education process prior to any Commission order

21 that may require residential customers to take service under such a tariff.

11
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Virginia Electric and Power Company 
Grid Transformation Plan
Estimated Annual Revenue Requirement Summary 
(millions)

Company Exhibit No.. 

Witness: GJM 

Schedule 2 

Page 1 of 1

PhaseIA(Year 2021)

Program
Depreciation

Expense

O&M
Expenses

Financing
Costs

Total Revenue 
Requirement

Telecommunications Infrastructure 
Cyber and Physcial Security______

2.0

0.2
0.4
0.2

3.0
0.5

5.5
0.9

Total Annual Revenue Requirement 2.2 $ 0.6 $ 3.6 $ 6.4

Phase IB(Year 2021)

Program
Depreciation

Expense

O&M
Expenses

Financing
Costs

Total

Revenue
Requirement

Grid Improvements 
Telecommunications Infrastructure 
Cyber Security 
Electric Vehicles 
Customer Education

$ 4.5
3.8
0.7
0.2

10.2

2.8

1.3
10.9

1.8

8.1

5.6
0.2

0.2

22.8

12.2

2.3
11.4

1.8

Total Annual Revenue Requirement 9.3 $ 26.9 $ 14.2 $ 50.4



VIRGINIA ELECTRIC AND POWER COMPANY 

GRID TRANSFORMATION PLAN RATE IMPACT - PHASE 1A AND PHASE IB 

RATES PER KWH - RESIDENTIAL CLASS

Company Exhibit No.. 
Witness: GJM 
Schedule 3 
Page 1 of 1

ffiASI
Phase 1A 

Phase IB

(D (2) (3) (4) (5) (8)

TOTAL SYSTEM 

REVENUE

VIRGINIA

JURISDICTION

REVENUE

REQUIREMENT REQUIREMENT

12 MONTHS ENDED 

12/31/2021 

NET FORECASTED KWH 

FOR RESIDENTIAL 

CLASS

RATE IMPACT 

PER KWH 

RESIDENTIAL 

CLASS 

(31/14)

RATE IMPACT PER 1,000 

KWH RESIDENTIAL BILL

$6,428,706

$50,371,101

$5,648,622

$45,395,105

$3,565,433

$30,664,093

29,779,794,093

29,779,794,093

$0.00012
$0.00103

$0.12
$1.03
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