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Glossary of Terms and Acronyms 

 
BEV Battery Electric Vehicle is a vehicle that operates only on battery-stored power.

DCFC Direct Current Fast Charging converts alternating current (“AC”) electricity to 
direct current (“DC”) and delivers a charge to the vehicle at higher power, 
typically 50 kilowatts. A plug-in vehicle (PIV) typically takes about 30 minutes to 
charge a fully depleted battery to about 80%, depending on battery size. Not all 
PIVs are able to accept DC fast charging.  Infrastructure required is 480 Volts, 3-
phase AC input. 

EV Electric Vehicle is any vehicle that uses electric motors, either in full or in part, as 
propulsion. 

EVSE Electric Vehicle Supply Equipment is the “charging” equipment used by the PIVs 
and is connected to the distribution system.  

GHG Greenhouse gases are gases that trap heat in the atmosphere, such as carbon 
dioxide, methane, nitrous oxide, ozone, and any fluorocarbons. 

ICE Internal Combustion Engine is an engine that creates its energy by burning fuel 
inside itself. The term ‘ICE’ is often used as shorthand for any vehicle powered by 
an internal combustion engine, whether petroleum or diesel or any other 
flammable medium.

kWh  Kilowatt-hour is a measure of energy used over a period of time. 

Level 1 
Charging 

Standard 120 volts AC Level 1 charging refers to charging stations, as well as 
typical electric outlets that a driver plugs into via a cord set included with the 
vehicle. A PIV connected to a Level 1 charger takes about 12 hours to charge a 
fully depleted 50-mile battery. 

Level 2 
Charging 

Typically described as the “primary” and “preferred” method for the EVSE for 
both private and publicly available facilities. 240 volts AC.  Level 2 chargers 
typically are mounted on a wall or on a pedestal. A PIV connected to a Level 2 
charger takes between 3 to 5 hours to charge a fully depleted 50-mile battery. 

Light Duty 
Vehicle 

A motor vehicle that weighs no more than 8,500 lbs. 

Off-Peak A time of low electricity usage in a region.
PHEV Plug-In Hybrid Electric Vehicle is a hybrid electric vehicle with a larger battery 

and connection to the grid (or renewably sourced electricity). 
PIV Plug-In Vehicle is any motor vehicle that can be recharged from an external source 

of electricity.  PIVs include plug-in hybrids, extended range electric vehicles and 
all-electric vehicles.

V2G Vehicle-to-grid describes a system in which there is reciprocal, bi-directional 
electrical energy flow between the PIV and the power grid. This is done through 
selling demand response services by throttling the charge rate or returning 
electricity to the grid.

ZEV Zero Emission Vehicle is a vehicle that emits no tailpipe pollutants from the 
onboard source of power. Zero emission vehicles can be powered by a range of 
energy sources such as electricity, hydrogen, or ethanol. 
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I. EXECUTIVE SUMMARY 

Increasing the use of clean fuels in the transportation sector is imperative in order to 

achieve the District of Columbia’s (the “District”) aggressive goal of becoming carbon neutral 

and climate resilient by 2050.1  New and sustained investment to promote transportation 

electrification is critical to ensure that the District is positioned to meet these climate and clean 

air goals.  Coordinated effort in District policies and regulation, private investment and 

innovation, and supportive utility programs are needed to build a sustainable infrastructure for 

electric transportation in the District.  As the District’s only electric distribution company, Pepco 

recognizes that it has a significant part to play in contributing to the District’s climate change 

goals and clean transportation policies.  For this reason, Pepco presents its Transportation 

Electrification Program (“TE Program”), which is designed to achieve the following goals:    

1) Market Development:  Pepco’s TE Program will promote the nascent PIV and PIV 

charging markets in the District, by developing PIV rate tariffs, increasing customer awareness 

and assisting with upfront costs of charging infrastructure.  Moreover, the Company’s TE 

Program will address market gaps, such as workplace charging, electric bus charging, 

taxi/rideshare charging, and fleet charging. 

2) Responsible Grid Integration:  Because PIV charging will have an impact on the 

distribution system, the Company has a responsibility to ensure that charging infrastructure 

integration is done properly, without degrading reliability, and preferably in a way that defers or 

minimizes potential investment costs. 

3) Equity:  The competitive market has developed infrastructure in the District where it is 

easy and profitable, but not necessarily where it is needed, and not in an equitable way. In 

                                                            
1 District of Columbia Department of Energy Environment (“DOEE”), “Clean Energy DC” at p. 157 
(October 2016). 
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particular, it is clear that some markets in the District are underserved - like charging stations for 

MDU residents, taxis, and fleets.  Pepco’s involvement can support these policy goals.  

4) Maximizing Public Benefit:  As noted above, the competitive market will tend to focus 

on profitability, but they often also develop infrastructure in a way that ensures brand 

differentiation. Practically speaking, that means proprietary solutions.  This is a particular 

problem in PIV market development since many public charging sites represent prized real-estate 

in the District.  Pepco’s involvement can help ensure equitable access to public charging 

infrastructure, and maximize benefits for all customers.  

5) Reliable and Well-Maintained Charging Service:  The Company’s involvement will 

facilitate reliable and well-maintained charging stations that are online and able to deliver charge 

for customers.  In addition, Pepco’s ownership will allow for long-term operation of charging 

facilities in the District.  

6) Environmental Justice:  Disadvantaged Communities2 are often the most adversely 

impacted by the negative environmental and air quality impacts of transportation.  At the same 

time, they are often the least financially able to fund the costs associated with converting to 

electric technologies to help address these negative impacts.  To increase access to transportation 

electrification technologies and ensure that the benefits of the TE Program also accrue to 

                                                            
2 For purposes of this Application, Disadvantaged Communities include Ward 5, Ward 6, and Ward 7, as 
by the District Department of Energy and Environment (“DOEE”) as areas in the District as the most 
vulnerable and impacted by air pollution, based on the following factors:  asthma rates in the District, 
mortality rates from cancer and heart disease, and income levels.  See DOEE, “The District of Columbia’s 
Spending Plan for Volkswagen Settlement Funds (Beneficiary Mitigation Plan) at pp. 4-8 (July 6, 2018) 
(VW Settlement Pan”).  Similarly, in California, Disadvantaged Communities are identified as 
communities “which most suffer from a combination of economic, health, and environmental burdens. 
These burdens include poverty, high unemployment, health conditions like asthma and heart disease, as 
well as air and water pollution, and hazardous wastes.” See http://www.cpuc.ca.gov/discom/. 
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customers in Disadvantaged Communities, Pepco proposes to focus on deploying charging 

infrastructure and education and outreach efforts in these communities.3 

7) Support Competition:  Pepco’s involvement will stimulate the PIV market and increase 

opportunity and growth for industries that provide transportation electrification support services.  

Under the TE Program, the Company will competitively bid to third party providers the 

installation, procurement, operations and maintenance of the TE Program’s charging equipment, 

encouraging broad market competition and participation.  The Company will also enable 

interoperability between charging networks, increasing innovation and competition, and reducing 

costs to drivers.   

8)  Promote Renewables:  The Company’s TE Program supports the Districts’ renewable 

portfolio standard (“RPS”) goals, as customers will have the option of receiving electricity 

consisting of 100% renewable energy (PIV-Green) in the form of an “Adder” to the PIV-specific 

rate.  The Adder will allow customers to have their energy supplied from 100% green energy and 

claim zero tailpipe emissions when charging an all-electric vehicle.      

  

                                                            
3 Similarly, the District’s Volkswagen Spending Plan “advances environmental justice by placing special 
emphasis on communities in Washington, DC that have been disproportionately impacted by air 
pollution.”  VW Settlement Plan at p. 1 (quoting Mayor Muriel Bowser).     
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Below, Table 1 provides a summary of the TE Program offerings and estimated costs. 

Table 1:  TE Program Components and Costs 

 

II. INTRODUCTION 

A. Transportation Electrification Is a Priority in the District 

The District is taking steps to prioritize transportation electrification as a key strategy to 

reduce fossil fuel dependence, energy costs, air pollution, and greenhouse gas (“GHG”) 

emissions.  With close to 700,000 residents,4 400,000 daily commuters,5 and 20.8 million annual 

visitors,6 the District has made transportation an important factor in reducing GHG emissions by 

                                                            
4 The United States Census Bureau estimates that the District’s population was 693,972, as of July 1, 
2017. 
5 District of Columbia Department of Energy Environment, “Clean Energy DC” at p. 157. 
6 Aaron Gregg, “D.C. reports another record year for tourism in 2017,” Washington Post (August 24, 
2018). 

Program Components Size (Units) Estimated Costs

Residential Whole House TOU  (Offering 1) Unlimited ‐                         

Residential Customers with existing EVSE and receiving FleetCarma units (Offering 2) 150 244,650                

Smart Level II EVSE for Residential customers (Offering 3) 50 250,000                

Residential Customers Smart Level II EVSE rebates of $500 (Offering 4) 500 250,000               

Smart Level II EVSE for Condominiums/Apartments (Offering 5) 100 1,191,000           

Smart Level II EVSE for Workplace Charging (Offering 6) 50 599,500               

Public Neighborhood Smart Level II EVSE  (Offering 7) 35 612,500               

DC Fast Chargers (Offering 8) 20 2,200,000            

Electric Fleet Light Duty Infrastructure  (Offering 9) 22 570,000               

Electric Taxi / Rideshare Infrastructure (Offering 10) 22 570,000                

Electric Bus Infrastructure (Offering 11) 6 1,440,000           

Innovation Fund (Offering 12) TBD 1,000,000            

Technology Demonstration (Offering 13) TBD 1,500,000           

Customer Education & Outreach Plan

Sub‐total

Other Cost

Billing

Program Management

Systems Interfaces & Updates

Reward and Credit Processing 

Analysis & Reporting

Sub‐total

Total Estimated Costs

135,000                                          

1,605,250                                       

75,000                                             

2,795,250$                                    

15,222,900$                                  

12,427,650$                                  

50,000                                             

2,000,000                                       

930,000                                          
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100% in 2050.7  In a recent press statement, Mayor Muriel Bowser acknowledged that the 

“transportation sector contributes more than 20% of the District’s carbon emissions, and the 

majority of every dollar we spend on gas leaves the District.  That’s not good for our economy 

and it’s not good for the environment.  Shifting to cleaner transportation options means keeping 

more of that money right here at home, leading to more jobs and better air quality.”8  

To shift the District to cleaner transportation options, the District’s climate and energy 

plan, entitled “Clean Energy DC,” emphasizes the need for zero emission vehicles, such as PIVs: 

While increases in fuel efficiency and shifts to transit and other lower emission 
transportation options will continue to play important roles in reducing GHG 
emissions, passenger vehicles will continue to form a substantial part of personal 
mobility. Research has indicated that achieving an 80% reduction in GHG 
emissions by 2050 will require passenger vehicle fleets to consist entirely, or 
nearly entirely of vehicles that emit no GHG emissions. …As such, the District 
must quickly begin eliciting the shift from petroleum-powered vehicles to zero-
emission vehicles if GHG emission reduction targets are to be achieved.9 

 
The District has already undertaken several measures to promote transportation 

electrification.  For example, the District provides plug-in vehicles (“PIV”) owners a discounted 

rate for first-time vehicle registration, and waives high occupancy vehicle lane restrictions, 

emissions testing, time-of-day and day-of-week driving restrictions, and the excise tax imposed 

on original certificates of title.10  In addition, the District provides tax incentives to convert 

                                                            
7 District of Columbia Department of Energy Environment, “Clean Energy DC” at p. 156. The District’s 
GHG emissions per capita are among the highest of any major U.S. city—higher than Los Angeles, 
higher than Boston, and higher than San Francisco and New York City combined. Id. at p. 3. 
8 American Public Transportation Association, “Public Transit Leading in Transition to Clean 
Technology” (July 2018).  
9 Clean Energy DC at p. 156.  
10 District Department of Motor Vehicles (“DMV”), “Green Driver State Incentives in Washington DC,” 
(2018), http://www.dmv.org/washington-dc/green-driver-state-incentives.php. The Federal government 
also provides a $7,500 tax incentive for qualified PIVs. 
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petroleum-fueled vehicles to electricity (and other qualifying alternative fuels).11  The District  

also exempts certified clean fuel fleet vehicle exempt from time-of-day restrictions, day-of-week 

restrictions, and commercial vehicle bans.12   

To support electric charging infrastructure, the District provides a tax incentive to offset 

the cost of residential and public charging infrastructure.13  In 2010, as part of the Park and 

Charge Pilot Program, the District installed the first public Level 2 curbside PIV charging station 

in the United States at the intersection of 14th & U Street, NW, in partnership with ChargePoint 

America and Pepco and partially supported by federal grants.14  And, on March 29, 2017, the 

Electric Vehicle Public Infrastructure Expansion Act of 2017 was passed, which establishes a 

pilot program to place fifteen (15) publicly available charging stations in the District by January 

1, 2019.  In addition, the District plans to use funds from its portion of the Volkswagen 

Settlement Agreement to purchase PIV charging infrastructure.15  Notwithstanding these good-

faith efforts taken by the District and other stakeholders, a dramatic increase in the adoption of 

transportation electrification is needed to meet the District’s clean air and climate goals.  

   

                                                            
11 The maximum is $19,000, and this incentive applies to other qualified alternative fuels as well. See 
National Conference of State Legislatures, 2015, State Efforts Promote Hybrid and Electric Vehicles  
12 DMV, “Green Driver State Incentives in Washington DC.” 
13 Kristy Hartman and Emily Dowd, “State Efforts to Promote Hybrid and Electric Vehicles,” National 
Conference of State Legislatures (Sept. 26, 2017). 
14 The District Department of Transportation (“DDOT”) launched the Park and Charge Pilot in November 
2010 to provide electric vehicle users the ability to charge up at public curbside parking spaces. 
15 VW Settlement Plan at p. 1. 
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B. Continued Growth in Transportation Electrification Adoption Is Essential to 
Meeting District Climate and Clean Air Goals 

1. PIV sales in the District are slow and inconsistent.   

In most urban areas, the PIV market has seen encouraging growth over the last seven 

years.  However, to date, District residents have not been keen on or consistent in their adoption 

of PIVs.  As a percentage of all light-duty vehicles in the District, PIVs represent approximately 

0.23% of the market,16 compared to the national average of 1.2%.17  To provide more context, of 

the approximately 310,209 vehicles registered in the District, only 721 are PIVs. 18  Moreover, 

based on PIV sales data, District residents’ interest in PIV adoption has not been consistent.19  

Table 2 shows that while the hybrid PIV market has shown continued gains since 2015, the BEV 

market has not as steady, as BEV sales dipped in 2014 and again in 2016.  The slow and 

disrupted growth of PIV sales and adoption in the District evinces the fact that there are 

challenges to wide-spread transportation electrification in the District. 

  

                                                            
16 Id. 
17 The International Council on Clean Transportation, Peter Slowik and Nic Lutsey, “The Continued 
Transition to Electric Vehicles in U.S. Cities,” (July 2018). 
18 Data received by the Company from the District of Columbia Department of Motor Vehicles, as of 
August 29, 2018. 
19 However, some of the fluctuation may be attributable, in part, to the availability of customer incentives. 
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Table 2:  Historic Annual PIV Sales in the District 

 

2. There are numerous barriers to PIV adoption in the District 

In 2012, the Metropolitan Washington Council of Governments released a report on the 

region’s readiness for more widespread use of electric vehicles, identifying numerous barriers to 

PIV adoption, such as underdeveloped charging networks, relatively high vehicle cost, 

unfamiliarity with the technology, and range anxiety.20  Today, these same challenges to PIV 

adoption still exist, in addition to other challenges that are unique to the District.   

a. The District’s charging infrastructure market is not growing as needed 

 The availability of charging infrastructure is fundamental to the growth of PIVs, and the 

relatively low adoption per capita in the District compared to other urban areas is due in part to 

the low level of accessible charging infrastructure. Based on a recent National Renewable 

Energy Laboratory (“NREL”) national infrastructure plan,21 to accommodate the approximate 

40,000 PIVs projected to be registered in the District by 2030, the District requires an additional 

1,055 Level 2 charging plugs and 76 Direct Current Fast Chargers (“DCFC”).  Currently, there 

                                                            
20 Metropolitan Washington Council of Governments, “Electric Vehicles in Metropolitan Washington: 
Understand the Regions Current Readiness and Options for Expanding Their Use,” (October 2012). 
21 United States Department of Energy, National Plug-In Electric Vehicle Infrastructure Analysis, at p. 14 
(September 2017). (Statistics cited are specifically for the District of Columbia). 
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are 245 public charging plugs, including four public DCFCs in the District.22  These statistics, 

however, overstate the infrastructure capability, since many of these public charging plugs 

cannot be accessed by all drivers due to proprietary technical or commercial constraints.  

WAMU explains the lack of accessible charging infrastructure in the District:  

Almost all of the 89 public charging stations in Washington are located in hotels, 
businesses, and commercial parking garages and are reserved for employees or patrons, 
not taxi drivers. Nineteen of the 89 stations require key card access that cabbies do not 
have. 

Moreover, most of the chargers in D.C. are the standard 240 volts that require about three 
hours to power up the vehicle’s battery — an impractical amount of time for someone 
who needs to be on the road to make a living.23  

 

There is a significant gap between the charging infrastructure required and what is in 

place to meet the District’s medium-term and long-term needs, and that gap is even larger given 

the higher levels of adoption required to meet the District’s aggressive GHG reduction goals.  

Moreover, it is unclear if the private market will fill these gaps or equitably deploy charging 

stations throughout all of the District’s communities.  Table 3 shows that, to date, a majority of 

the public charging infrastructure is clustered in the downtown and midtown areas of the District, 

with 81 charging stations located in NW, ten located in NE, four located in SW, and three 

located in SE.   

  

                                                            
22 United States Department of Energy Alternative Fuels Data Center (as of August 10, 2018). 
23 See WAMU.com, “With No Place To Charge, D.C.’s Electric Cab Drivers Ask For Help:   
District's Eco-Friendly Cab Program Suffers From Lack Of Charging Stations,” Martin Di Caro,      
(August 14, 2017).  Since the article was published in 2017, nine more public charging stations opened, 
bringing the total number of public charging stations in the District to 98. 
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Table 3:  Distribution of Charging Stations in the District24 
 

 

This large discrepancy may be due in part to the fact that 55% of housing units are in the 

Northwest Quadrant of the District,25 as are most businesses.  Even so, the private market is still 

not serving many communities in the District, including all of Ward 7 and Ward 8, and most of 

Ward 5.  Although a majority of the investment in charging infrastructure in the District has been 

achieved using a combination of private financing and state financial assistance, it does not 

appear that private investment alone will be sufficient to produce the wide-spread scale of 

infrastructure needed throughout the District in time to meet the District’s aggressive 2050 GHG 

reduction goal.   

b. Upfront costs of PIVs and charging equipment are challenging to 
customers 

Many customers find ownership of a PIV cost-prohibitive.  On average, the costs of most 

PIVs are generally higher than comparable internal combustion engine vehicles, even though 

                                                            
24 U.S. DOE’s Alternative Fuels Database, https://www.afdc.energy.gov/stations/#/find/nearest. (August 
10, 2018). 
25 Yesim Sayin Taylor, “Taking Stock of the District’s Housing Stock,” D.C. Policy Center at p. 13 
(March 2018). 
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prices for PIVs are decreasing and the PIV secondary market is burgeoning. Battery cost is a 

large driver of this cost difference.  Many customers are also concerned about the costs to 

purchase charging equipment, or Electric Vehicle Supply Equipment (“EVSE”), which includes 

a charging station or a charge port and comes in several types and configurations, including 

Level 1, Level 2, and DCFCs.26  These costs, in addition to EVSE installation costs, and the cost 

to purchase a PIV can seem impractical if not impossible for many customers. 

c. Customers generally lack awareness about the benefits of PIVs 

As with any new technology, drivers and fleet managers are simply unfamiliar with new 

and emerging electric drive technologies, and experience with a PIV is critical to dispelling any 

assumptions about their performance and operation.  The National Academy of Sciences found 

that the “[l]ack of consumer awareness and knowledge about EV offerings, incentives, and 

features is a barrier to the mainstream adoption of EVs.”27  This conclusion is supported by 

Customer Survey results, in which respondents indicated that they are generally unaware of 

whether there are charging stations near places accessible to them or if PIVs are located at 

nearby dealerships.28  If District residents are not aware about the various makes, models, 

benefits, and availability of PIVs in the local market, they likely will not invest in PIVs.   

   

                                                            
26 Typically, single family homes, multi-family dwelling units and workplace charging facilities use Level 
1 and Level 2 chargers. Retail operations that provide charging infrastructure usually offer Level 2 
chargers, and high-traffic corridor or long-distance charging infrastructure use DCFCs. 
27 National Academy of Sciences, “Reducing Costs, Improving Batteries, and Enhancing Consumer 
Information Will Improve Consumer Adoption of Plug-in Electric Vehicles” (April 22, 2015). 
28 Customer Survey at p. 26, Table EEI5_1, p. 30, Table EEI5_4, p. 34 Table EEI5_5, p. 38, Table 
EEI5_6. 
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d. The District’s housing inventory and parking constraints create 
challenges to PIV adoption 

According to data, most PIV owners charge their vehicles at home.29  However, the 

District’s housing stock poses challenges to accelerated PIV adoption.  Unlike many cities, most 

homes in the District, given the small geographic space, do not have garages or dedicated off-

street parking where residents can charge PIVs.  Table 4 shows that 210,476, or 70%, of the 

District’s housing stock are comprised of multi-dwelling units (“MDU”), e.g., apartments, 

condominiums, and cooperatives.30    Single family homes account for 93,474, or 30%, of the 

District’s housing stock.31   

                                                            
29 Office of Energy Efficiency & Renewable Energy, Charging At Home “Because residential charging is 
convenient and inexpensive, most plug-in electric vehicle (also known as electric cars or EVs) drivers do 
more than 80% of their charging at home.  Charging in a single-family home, usually in a garage, allows 
you to take advantage of low, stable residential electricity rates.” 
30   Yesim Sayin Taylor, “Taking Stock of the District’s Housing Stock,” D.C. Policy Center at p. 11 
(March 2018). 
31   Id. 
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Table 4: Housing Units by Type of Structure and City Quadrant 

 

In addition, about 66% of homes in the District are occupied by renters, who may be even less 

inclined to purchase PIVs because they do not control the ability to install a PIV charging unit.32 

Moreover, parking constraints in the District create challenges for PIV adoption as  

street parking in the District is limited and usually restricted.  Most residents do not have easy 

access to a garage and electrical outlet, and siting of charging facilities on public streets is 

impractical in many areas of the District given the scarcity of street parking.  These difficulties 

make it impractical, if not impossible, for many District residents to charge a PIV at home. 

e. Other barriers   

In addition to the aforementioned barriers, other barriers to PIV adoption to include 

concerns over PIV driving range, the risks associated with a new technology, adequate choice in 

                                                            
32 Id. at p. 16. 
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available models, and overall reliability.33  In addition, the District has no new vehicle 

dealerships (with the exception of Tesla), which means that purchase incentives have limited 

value.34  These barriers and those discussed above undoubtedly dampen PIV adoption.  In this 

application and testimony, Pepco details how its proposed TE Program addresses many of these 

barriers and the role that the Company can play in promoting wide-spread transportation 

electrification in the District.  

III. BACKGROUND 

A. Regulatory History 

The Commission first implemented pilot PIV rates in 1993,35 but discontinued them in 

2006 due to low participation.36 The Commission again was asked to consider a PIV rate for 

Pepco in response to a proposal by the District of Columbia Government in Formal Case No. 

1087 “to consider the development of an EV rate in a separate proceeding where all of the issues 

related to electric vehicle use can be vetted in one proceeding without time constraints associated 

with a rate case proceeding.”37 As a result, the Commission initiated Formal Case No. 1096, 

which examined the regulatory treatment of electric vehicles and related services in the District 

                                                            
33 The automotive industry has made great strides in developing better-performing, longer-range, 
moderately-priced PIVs, with 35 models expected to be available by the end of 2018.  Car manufacturers 
including BMW, Ford, General Motors, Hyundai, Jaguar, Nissan, Tesla, Toyota, Volkswagen, and Volvo 
are investing invested in PIV research and development, and plan to release new electric models in the 
2020-2025 timeframe in addition to their existing PIV fleets. 
34 Clean Energy DC Plan at p. 157. 
35 District of Columbia Public Service Commission. Formal Case No. ET92-2, In the Matter of the 
Application of the Potomac Electric Power Company for Authority to Provide New Experimental 
Residential Electric Vehicle Service. Order No. 10162 (February 25, 1993). 
36 District of Columbia Public Service Commission. Formal Case No. 1053. In the Matter of the 
Application of the Potomac Electric Company for Authority to Increase Existing Retail Rates and 
Charges for Electric Distribution Service. Order No. 14712 (January 30, 2008). 
37 District of Columbia Public Service Commission, Formal Case No. 1087, In the Matter of the 
Application of the Potomac Electric Power Company for Authority to Increase Existing Retail Rates and 
Charges for Electric Distribution Service, (August 4, 2011).  
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of Columbia.38  On November 15, 2012, however, the Council of the District of Columbia passed 

the Energy Innovation and Savings Amendment Act of 2012, which redefined the Commission's 

jurisdiction over electric vehicle charging stations and required, inter alia, that the District of 

Columbia Department of Motor Vehicles give certain electric vehicle-related information to 

Pepco. On December 6, 2012, the Commission issued Order No. 16983, which rendered certain 

issues moot due to passage of the Act. 

On April 21, 2017, Pepco filed its Proposed Limited Demand Management Program for 

Plug-In Vehicle (“PIV”) Charging in the District of Columbia (“EV Program”),39 in which the 

Company proposed five offerings, mainly residential in focus, to allow customers in the District 

to participate in PIV technology, move the District’s clean energy goals forward, and allow 

Pepco to study the effects of larger-scale PIV usage in order to maintain reliable electric service.   

In comments, many parties, such as Sierra Club, Tesla, and Greenlots were generally supportive 

of the Company’s proposed EV Program. Some parties, like AOBA and OPC, expressed concern 

about the Company’s involvement in the competitive market and requested that the Commission 

transfer the application to the grid modernization proceeding, Formal Case No. 1130.   

Subsequently, on October 19, 2017, the Commission transferred Formal Case No. 1143 

into Formal Case No. 1130.  In doing so, the Commission found that “[c]onsidering that the 

Commission included an examination of electric vehicles among the various topics that would be 

                                                            
38 District of Columbia Public Service Commission, Formal Case No. 1096, In the Matter of the 
Investigation into the Regulatory Treatment of Providers of Electric Vehicle Charging Stations and 
Related Services (February 16, 2012). 
39 District of Columbia Public Service Commission, Formal Case No. 1143, In The Matter Of The 
Commission’s Consideration Of A Demand Management Program For Electric Vehicle Charging In The 
District Of Columbia,  Public Notice for comment was issued on April 27, 2017.  Comments were 
received from the Apartment & Office Building Association (“AOBA”); Charge Point, Inc.; CleanChoice 
Energy, Inc.; Earthjustice; Greenlots; The Office of the People's Counsel (“OPC”); OpConnect; Sierra 
Club; and Tesla, Inc. 
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considered in this proceeding, we believe the more prudent and administratively efficient course 

of action is to transfer the entire docket of Formal Case No. 1143 to this proceeding.”40  On 

August 9, 2018, the Commission issued an order establishing working groups in the MEDSIS 

proceeding.  In the order, the Commission noted that “[a]s matters related to electric vehicles 

were transferred into Formal Case No. 1130, the Commission highlights that two of the 

recommended working groups (Non-wires Alternatives and Future Rate Design) will address 

electric vehicle issues including EV infrastructure, EV coupling with storage, EV rate design, 

and EVs and hosting capacity.”41   

B. Stakeholder Engagement 

In preparation for filing the TE Program, Pepco provided external stakeholders several 

opportunities to contribute to our planning and provide feedback on the Company’s proposed 

ideas.  Pepco held three public workshops regarding the TE Program, and over 20 parties 

attended each workshop, representing consumer advocates, District agencies, vehicle and 

equipment manufacturers, a trade association, members of the public, businesses, and 

environmental groups.  Below, Table 5 provides the topics discussed during the workshops. 42 

 
 
 

 

  

                                                            
40 Order No. 19143 at ¶ 9. 
41 Order No. 19432 at FN 9. 
42 The information contained in the workshop presentations will not fully match the information contained 
in this Application as modifications were made consistent with comments and suggestions received. 
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Table 5: Transportation Electrification Workshops 
 

 

 
 

 

 

In addition to these open workshops, Pepco met with District agency officials and other 

stakeholders on an individual basis to solicit their input and discuss finer details of the proposed 

TE Program.  During these meetings and in the workshops, the Company received significant 

feedback on a variety of topics, and several themes emerged: 

 The benefits of the program, and opportunities to participate, should be distributed  
 
across the customer base and the District; 
 

 The program should provide equitable access to charging infrastructure; 
 

 The program should place more emphasis on buses and other forms of mass  
 
transportation, and less on single, passenger vehicles; 
 

 Increasing customer awareness about PIVs and their benefits is essential; 
 

 The program should provide load management and grid benefits; 
 

 Program costs are an important factor and concern; and 
 

 The Company should seek opportunities to leverage costs and seek partnerships, to  
 
defray costs otherwise borne by customers. 

These meetings were essential to understanding stakeholders’ interests and contributed 

positively to the Company’s design of the TE Program, particularly in the alignment of the TE 

Program with the District’s clean air and transportation electrification initiatives.  Pepco will 

Date Topic 

April 25, 2018 
Proposal For Offerings In 
Revised Electric Transportation 
Program

May 22, 2018 
Proposed Program Costs and 
Data Sharing

June 19, 2018 
Charging Stations and Customer 
Benefits
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continue to seek and maintain stakeholder involvement throughout the process and after approval 

of the Program, including for important decisions regarding siting and customer awareness.       

Stakeholder and District support for the Company’s TE Program is reflected in the letters 

attached in Appendix A, in addition to letters already filed in Formal Case No. 1130. 

C. Customer Survey 

The Company collaborated with the Edison Electric Institute (“EEI”) to survey District 

residents (“Customer Survey”) to gauge their interest, knowledge, and awareness of electric 

transportation, and poll their modes of commuting.43  Morning Consult conducted the survey on 

June 12-27, 2018, among 502 adults, across all eight Wards.44  The Customer Survey provided 

insight into customers’ attitudes toward transportation electrification in the District, which the 

Company used when developing the TE Program.  Key points taken from the Customer Survey 

include:  

 Washingtonians have a great interest in electric vehicle adoption and strongly support 

advancing an EV charging network in the District.45 

 57% indicated they are at least somewhat familiar with PIVs.46 

 Respondents were generally unaware whether there are charging stations near places that 

are accessible to them, except for one location:  the majority did not believe there are 

charging stations close to home.47 

                                                            
43 See Direct Testimony of Witness Murphy at p. 3. 
44 The interviews were conducted online and the data was weighted to approximate a target sample of 
adults in the District, based on age, race/ethnicity, gender, and educational attainment.  Results from the 
full survey have a margin of error of plus or minus four percentage points. Customer Survey at p. ii. 
45 EEI, “Washingtonians have a great interest in electric vehicle adoption and strongly support advancing 
an EV charging network in the District,” (July 28, 2018), available at:  
http://www.eei.org/resourcesandmedia/newsroom/Pages/Press%20Releases/Survey%20Reveals%20Distri
ct%20of%20Columbia%20Residents%20Overwhelmingly%20Support%20Advancing%20Electric%20C
harging%20Infrastructure.aspx. 
46 Customer Survey Summary at p. 1. 
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 The majority of respondents (57%) said District vehicles should be powered by 
electricity.48 
 

 94% of Customer Survey respondents indicated that the environment is overwhelmingly 
important to them personally.49 
 

 80% of respondents believe a PIV charging network in the District would have a positive 
impact on the environment.50 
 

 About two-thirds of respondents say that a PIV charging network will have a positive 
impact on the District’s economy.51 

The Customer Survey also provides insightful information regarding how District 

residents commute to work. The survey results demonstrate that District commuters are heavily 

reliant on public transportation, i.e., metro and bus.  Even so, passenger vehicles continue to 

form a substantial part of commuter transportation in the District.  Table 6 shows the 

respondents’ daily commuter trends.52    

Table 6:  Commuter Daily Trends 
 
 

 

 

 

 

 
 

                                                                                                                                                                                                
47 Id. 
48 Customer Survey p. 70 Table EEI8. 
49 Id. at p. 6 Table EEI1. 
50 Id. at p. 83 Table EEI11-4 
51 Id. at p. 79 Table EEI11-1. 
52 Customer Survey at p.119.   Percentages do not add to 100% because respondents take multiple modes 
of transportation to work. 

Transportation Mode  % 

Metro (train) 49% 

Walk 46% 

Drive  37% 

Bus 34% 

Take Uber/Lyft 26% 

Do not commute 9% 

Bike  7% 

Carpool 5% 
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The Customer Survey results reveal that while District customers generally support PIV 

charging infrastructure, and are aware of the environmental and economic benefits associated 

with transportation electrification, they are not sufficiently incentivized to adopt PIVs, as 63% of 

respondents indicated they are still more likely to purchase a gas-powered vehicle, compared to 

an electric one.53  The survey results demonstrate that more resources are needed to engage 

District residents in the transition to electric transportation.   

D. Benefits Cost Analysis 

The Company engaged an independent consultant—Gabel Associates54—to conduct a 

study (“Benefits Cost Analysis”) to quantify the benefits and costs of Pepco’s TE Program.55  

The analysis quantified benefits that apply across a broad range of populations, along with 

associated potential costs, so that net benefit merit tests could be conducted.  The detailed 

projections developed in the Benefits Cost Analysis demonstrated that benefits exceed costs, and 

that there is net benefit across multiple stakeholder groups which justify the utility programs 

being proposed.  These benefits result from a broad portfolio of impacts including lower 

electricity costs for all utility customers, increased disposable income for District households due 

to lower vehicle operating costs, and the multiple benefits of reduced air emissions.  Table 7 

shows that even when considering only benefits delivered through lower rates, as compared with 

proposed costs, utility bill savings exceed the cost of utility investment recovery.56  

 

 

 
                                                            
53 Customer Survey at p.42 Table EEI6-1. 
54 Gabel Associates is an energy, environmental and public utility consulting firm with over 20 years 
experience. 
55 See Direct Testimony of Company Witness Mark Warner. 
56 Benefits Cost Analysis at p. 29. 
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Table 7:  Net Benefits 

 

 

 

 

 

 

 

 

 

 

 

Although the Benefits Cost Analysis only quantified physical and economic benefits, 

there are a wide variety of other important policy and social considerations that apply as well.  

For example, DOEE reports that transportation electrification can help address air pollutants 

emitted by vehicles that contribute to various health ailments, such as asthma, cancer, and heart 

disease, and disproportionately impact disadvantaged communities.57  Moreover, since electric 

motors are quieter and cleaner than combustion engines, replacing conventional vehicles with 

PIVs can also reduce noise pollution and improve urban quality of life.  Other benefits include 

reduced petroleum dependence, social equity and vehicle safety.  Key conclusions from the 

Benefits Cost Analysis include: 

 PIV-induced benefits are substantial. 

                                                            
57 VW Settlement Plan at pp. 1-7. 

Net 
Benefits: 
$321.3M 
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 Electricity costs are projected to go down for all utility customers. 

 PIV costs are expected to drop by about half. 

 Widespread PIV use reduces air emissions, which has economic value in addition to its 

positive impact on the environment and public health. 

 PIV charging will change loading on the grid, potentially to the benefit of all utility 

customers. 

 Managed charging is a unique opportunity to ensure and maximize PIV-induced benefits 

but requires active measures to achieve. 

 Benefits induced by widespread PIV use outweigh potential costs, and those benefits 

accrue to all utility customers, society at large, as well as PIV owners.58 

Based on the Benefits Cost Analysis’ findings and conclusions, the Company determined that the 

TE Program is cost-effective and the benefits of the TE Program that will inure to District 

residents outweigh the costs of the program.    

E. Development of Pepco’s TE Program 

Pepco developed the TE Program in consideration of the ideas and questions raised by 

stakeholders at the workshops and in meetings, in addition to the Customer Survey results, 

Benefits Cost Study findings, third-party consultation, and independent research.  Using this 

information, the Company refined its offerings to:    

1) Complement and promote the District’s transportation electrification goals and 
 
 initiatives; 
 

2) Support the District’s climate and air goals.  

3) Improve environmental quality and economic benefits for all District residents;  
                                                            
58 Benefits Cost Study at pp. 29-30.  
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4) Focus on providing access to transportation electrification infrastructure for all District 

residents in all communities, especially Disadvantaged Communities that are 

disproportionately impacted by transportation and air pollution;  

5) Reflect the unique characteristics of the District’s transportation sector, housing 

inventory, parking constraints, commuter trends, and socioeconomic realities; and, 

6) Engage and educate customers about the benefits of transportation electrification.  

III. SUMMARY OF PROGRAM ELEMENTS 

As summarized below and described in more detail in supporting testimony, Pepco’s TE 

Program includes a portfolio of program offerings designed to serve a range of customer types 

and target multiple segments of the market, including the residential, commercial and public 

sectors of the market.59  Below, Table 8 provides a summary of the TE Program offerings and 

estimated costs. 

  

                                                            
59 There have been significant recent developments surrounding transportation electrification initiatives 
throughout the country.  Set forth in Appendix B is a non-exhaustive summary of some of the more 
recently proposed or already approved regulatory programs and initiatives in other states. 
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Table 8:  TE Program Components 

 

A. Residential Market Segment60 

Achieving the District’s climate and air quality goals will require a significant boost to 

residential charging infrastructure.  To accommodate residential charging, the Company 

proposes five offerings that will not only target residential customers who have purchased or 

leased a PIV, but also customers who are contemplating purchasing a PIV, including customers 

                                                            
60 See Direct Testimony of Witness Clark at p. 13. 

Program Components Residential Commercial Public

Residential Whole House TOU  (Offering 1) X

Residential Customers with existing EVSE and receiving FleetCarma 

units (Offering 2) X

Smart Level 2 EVSE for Residential customers (Offering 3) X

Residential Customers Smart Level 2 EVSE rebates of $500. 

Maximum for 500 participants (Offering 4) X

Smart Level 2 EVSE for Multi‐Dwelling Units (Offering 5) X

Smart Level 2 EVSE for Workplaces (Offering 6) X

Public Neighborhood Smart Level 2 EVSE  (Offering 7) X

DC Fast Chargers (Offering 8) X

Electric Fleet/Light Duty Charging Infrastructure  (Offering 9) X

Electric Taxi / Rideshare Infrastructure (Offering 10) X

Electric Bus Infrastructure (Offering 11) X

Innovation Fund (Offering 12) X

Technology Demonstration (Offering 13) X X X
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who live in MDUs.  In addition, customers will be offered the option to choose a 100% 

renewable energy source that is 100% renewable.   

To ensure that all District residents, especially the most vulnerable who are disparately 

impacted by air pollution, benefit from transportation electrification and efforts to reduce GHG 

emissions and improve air quality, Pepco proposes to reserve at least 20% of the residential 

offerings for customers located in Ward 5, Ward 7, and Ward 8 of the District.61    

1. Residential Whole-House Time of Use (“TOU”)62  - Offering 1 

Pepco proposes to permit Standard Offer Service (“SOS”) residential customers with 

PIVs to choose a discounted “whole house” TOU rate that offers the customer easy entry into a 

new rate and facilitates transition to PIVs.  A TOU rate is a rate that is structured according to 

peak and off-peak times of day.  Under such a plan, customers’ bills will be determined by how 

much energy they use and when they use it.  Because customers who select this offering will 

likely be parked at home overnight, this TOU rate will be a good fit for these PIV drivers.  The 

TOU rate will incentivize PIV drivers to shift their load and charge during off-peak hours, which 

will help the Company meet customer demand without, in most cases, needing to add 

infrastructure to serve increased load.  From the data collected, Pepco will analyze customer 

usage and patterns, refine marketing and outreach strategies, and assess impacts on the grid. 

This rate will apply to both the Pepco customer’s residence, as well as their PIV usage.    

It should be noted that the Company, in Formal Case No. 1143, proposed to exclude Net Energy 

Metering (“NEM”) customers from this offering because of concerns that such customers could 

be credited for more than they were being charged per kWh if enrolled on the discounted rate.  

However, following numerous discussions with interested stakeholders, the Company modified 

                                                            
61 The Whole-House TOU is not included.  
62 See Direct Testimony of Witness Stewart at p. 8. 



 

29 

this offering to allow NEM customers to participate, with NEM customers’ excess generation, as 

it pertains to PIV charging, being credited back at the Company’s existing SOS rate.    

2. Residential Customers with existing, installed EVSE63 - Offering 2 

Pepco proposes to provide participants with a one-time initiation credit of $50 for 

installing FleetCarma® data loggers in their PIVs to gather charging information such as time, 

duration and location.64  The Company will offer a $5 credit for each month that the unit is 

plugged in and active, and an additional credit for off-peak charging.  This Offering will be open 

to all residential customers who have an existing installed EVSE, on a first-come, first-serve 

basis, not to exceed 150 FleetCarma® devices.  This offering will allow Pepco to obtain and 

analyze data about PIV drivers’ energy usage, their patterns, and impacts on the grid.  From the 

data collected, Pepco will refine marketing and outreach strategies and assess impacts on the 

grid. 

3. Residential Smart Level 2 EVSE65 - Offering 3 

To address cost barriers associated with owning and operating a PIV, the Company 

proposes to offer qualified residential customers smart Level 2 EVSEs on a first-come, first-

serve basis.  This offering will be limited to the first fifty (50) customers.  The Company will 

provide and install a smart Level 2 in-home EVSEs at 50% of the cost of the EVSE and provide 

a 50% discount on associated installation costs.  From the data collected, Pepco will analyze 

customer usage and patterns, refine marketing and outreach strategies, and assess impacts on the 

grid. 

   

                                                            
63 See Direct Testimony of Witness Stewart at pp. 9. 
64 FleetCarma is a clean-tech information and technology company that provides solutions to manage and 
accelerate the transition to PIVs. See  https://www.fleetcarma.com/about/.  
65 See Direct Testimony of Company Witness Stewart at p. 10. 
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4. $500 rebate for residential smart Level 2 EVSE66 - Offering 4 

Pepco proposes to provide residential customers, with existing PIVs and installed smart 

Level 2 EVSE, a maximum rebate of $500, not to exceed 100% of the total EVSE and 

installation costs (less any applicable rebates).  This offering will be limited to the first 500 

customers that enroll.  This offering will help to offset the upfront costs of charging equipment 

and incentivize PIV adoption. This incentive will be available once Offering 3 is fully 

subscribed.    

5. MDUs67 - Offering 5 

For residents living in MDUs with personal vehicles, charging PIVs can present more 

challenges than charging in single-family homes.  Unlike PIV drivers in single-family homes, 

residents of MDUs often lack the ability to install charging infrastructure in these locations 

because these drivers may not have ownership or control of the space where the charging station 

will be installed.  Tenants may face site-related challenges that prevent charger installation. And 

even if a site could accommodate an on-site charger, many may be unwilling to invest or the 

price of the installation may be cost-prohibitive.    

To address these challenges, Pepco proposes to provide to owners of MDUs 50% off of 

the cost of a Level 2 EVSE and 100% of the installation cost.   This offering will be limited to 

100 customers and will be available on a first-come-first serve basis.  The Company plans to 

target MDUs with high building densities.  In addition, the Company is aware that as MDU 

developments continue to increase in the District,68 installing charging infrastructure in new 

                                                            
66 See Direct Testimony of Company Witness Stewart at p. 12. 
67 See Direct Testimony of Company Witness Stewart at p. 13.   
68 The District’s Office of Revenue Analysis reports that between 2012 and 2017, inventory of apartment 
and condominium housing units grew by a net of 22,348.  See Stephen Swaim, “In the last 5 years DC 
added 180 new apartment and condominium buildings with 22,348 units,” Office of the Chief Financial 
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MDU developments during initial construction will be a critical opportunity.  In fact, Energy 

Solutions reports that the installation of turn-key charging infrastructure in new development 

poses a minimal increase in the total cost of new construction, with sizable savings compared to 

the costs of retrofitting for chargers after construction is  complete.69    For this reason, the 

Company will also target this offering towards new and planned MDU developments in the 

District.  From the data collected, Pepco will analyze customer usage and patterns, refine 

marketing and outreach strategies, and assess impacts on the grid. 

6. Workplace Charging Infrastructure70  - Offering 6 

Workplaces71 represent another significant segment where additional charging stations 

can drive increased PIV adoption.  That is because when residential charging at home is not 

available, workplaces become the primary locations for vehicle charging.  However, these  

locations face obstacles to infrastructure investment that are similar to the obstacles faced by 

MDUs, such as the fact that the building owner or manager may be reluctant to invest in 

charging equipment due to high costs of operation, maintenance, and administration. 

For qualified customers who own or operate office buildings or garages where dedicated 

parking can be made available for PIV charging infrastructure, Pepco proposes to offer 50% off 

of the cost of a Level 2 EVSE.  The Company will target workplace locations with high 

frequency during the workweek, primarily during the day, such as hospitals, schools/universities, 

as well as District and Federal agencies.  Adding charging stations in these locations can extend 

                                                                                                                                                                                                
Officer Blog (May 23, 2018), available at:  https://districtmeasured.com/2018/05/23/in-the-last-5-years-
dc-added-180-new-apartment-and-condominium-buildings-with-22348-units/.  
69 See Plug-in Electric Vehicle Infrastructure Cost-Effectiveness Report for San Francisco, Energy 
Solutions (November 17, 2016). 
70 See Direct Testimony of Witness Stewart at p. 15.  This offering will be limited to 50 customers and 
will be available on a first-come-first serve basis. 
71 Workplace parking refers to where people park when they work, which may include parking lots. 
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the daily range of PIVs.  In addition, workplace charging can increase PIV visibility, as the U.S. 

Department of Energy (“DOE”) reported that employees of companies participating in the 

Workplace Charging Challenge were 20 times more likely to drive a PIV than the average 

worker.72  From the data collected, Pepco will determine future siting of workplace charging 

stations, refine marketing and outreach strategies, and assess impacts on the grid.      

B. Public Market Segment73 

Broader access to public charging is needed to expand PIV adoption to wider 

populations, especially those customers who cannot charge at home.  The 98 public charging 

stations aggregated in the downtown and midtown areas of the District do not provide easy 

access to residents who do not live or travel in these areas.  To address this gap, Pepco proposes 

to offer Public Smart Level 2 Charging and DCFCs.  The Green Rider is included in the rate 

structure for the public charging offerings, which will enable the first carbon-free charging 

network in the District of Columbia and one of the first in the nation. 

1. Public Smart Level 2 Charging74 - Offering 7 

Public Level 2 charging is needed to enable local driving needs beyond the normal daily 

commute.  To fill this need, Pepco proposes to install up to 35 smart Level 2 charging stations 

throughout the District.  The Company plans to site the charging infrastructure in strategic 

locations, in all Wards, and on the basis of traffic patterns and need.  Pepco will site public 

charging stations based on driver lifestyle destinations, such as sporting events, retail shopping, 

dining, community centers, Parks/ Federal and District properties, Park and Rides, etc.  The 

                                                            
72 See Employers Take Charge, DOE, Workplace Charging Challenge—Progress Update 2014 
(November 2014).  The DOE Workplace Charging Challenge was a partnership between DOE and private 
employers to increase the number of EV charging stations at places of employment. 
73 See Direct Testimony of Witness Clark at p. 16. 
74 See Direct Testimony of Witness Stewart at p. 17. 
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availability and visibility of these two types of public charging options will help to build public 

awareness and confidence, and enable PIV purchase decisions.  The public charging stations will 

also promote PIV usage by car rental and car sharing businesses.75   

In an effort to ensure that all District residents, especially those that are disparate lay 

impacted by air pollution, benefit from transportation electrification and efforts to reduce GHG 

emissions and improve air quality,  Pepco proposes to site at least 20% of the smart Level 2 

charging stations in Ward 5, Ward 7, and Ward 8 of the District.  In addition, the Company will 

work with District agencies, developers, retail stores, management companies, and other entities 

to determine additional siting of the Level 2 charging stations in the District.  The Company will 

collect, analyze, and report data regarding usage times, usage patterns, and other customer data 

to inform further siting of charging infrastructure and assess impacts of PIV on the grid. 

2. DCFCs76  - Offering 8 

Public DCFCs provide another solution for those lacking access to home charging.  In 

addition, DCFCs can eliminate the need for customers to maintain a gasoline vehicle for longer 

trips by facilitating longer-distance electric travel that would not be practical or convenient using 

Level 1 or Level 2 charging stations.  To fill this need, Pepco proposes to install twenty (20) 

DCFCs through the District.  DCFCs will also serve as a resource for customers riding in MDUs.  

The Company proposes to target locations that serve local and long distance travelers across the 

District, such as shopping centers, convenience stores, restaurants, and other such destination 

locations where people stay for 15 – 30 minutes.  The Company also proposes to site DCFCs 

                                                            
75 DDOT reports that “[o]n average, carsharing members drive 31% less than when they owned a personal 
vehicle. Some carsharing system operators are reporting that for every rented carsharing vehicle, there are 
seven to 15 fewer owned cars on the road.  As of 2013, there were more than 1,000 carsharing vehicles in 
the D.C. region.”  “Move DC: The District of Columbia’s Multimodal Long-Range Transportation Plan, 
DDOT, at p. 38 (October 2014). 
76 See Direct Testimony of Witness Stewart at p. 17. 
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along high density-traveled corridors.  Figure 1 shows the high density travel corridors in the 

District, including Interstate 295, which traverses Ward 7 and Ward 8; Interstate 395, which 

traverses Ward 2 and Ward 6; the New York Ave/Route 50 corridor, which traverses Ward 5; 

and MacArthur Blvd, NW, which is located in Ward 3.  

Figure 1: 2014 District Traffic Map77   

 

In an effort to ensure that all District residents, especially the most vulnerable, benefit 

from transportation electrification and efforts to reduce GHG emissions and improve air quality,  

Pepco proposes to site at least 20% of the DCFCs in Ward 5, Ward 7, and Ward 8 of the District. 
                                                            
77 See VW Settlement Plan, at Appendix 3: 2014 Traffic Volume Data.  (The figure was modified to 
include demarcations for major traffic corridors in the District). 
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In addition, the Company will work with DDOT, District agencies, developers, retail stores, 

management companies, and other entities to determine additional siting of the DCFCs in the 

District.  The Company will collect, analyze, and report data regarding usage times, usage 

patterns, and other related information which may influence further siting of charging 

infrastructure and assess impacts of PIV on the grid. 

C. Commercial Market Segment78 

Pepco, in response to feedback received from stakeholders, modified its program to 

expand commercial offerings to customers.  To address commercial charging infrastructure 

needs in the District, Pepco proposes to offer charging infrastructure for fleet/light duty vehicles, 

taxi/rideshare services, and electric buses.      

1. Fleet/Light Duty Charging79 - Offering 9 

The District government and many businesses that own and/or operate fleet trucks in the 

District are also moving towards electric fleet and light duty vehicles.  For example, the District 

of Columbia’s Climate Action Plan provides for a substantial incorporation of PIVs into the 

government fleet,80 and the District of Columbia Water and Sewer Authority has replaced 

numerous utility vehicles with PIVs.  In addition, Walmart, Amazon, Budweiser, UPS, and other 

companies that conduct business in the District pre-ordered Tesla’s electric fleet trucks.81 In 

addition, UPS recently announced its goal to make electric vehicles a standard selection, where 

                                                            
78 See Direct Testimony of Witness Clark at p. 18. 
79 See Direct Testimony of Witness Stewart at p. 18. 
80 Government of the District of Columbia. “[Draft] Climate of Opportunity: A Climate Action Plan for 
the District of Columbia,”  (September 2010).     
81 Mark Matousek, Tesla has a new customer for its electric Semi — here are all the companies that have 
ordered the big rig, Business Insider, (April 25, 2018).  
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appropriate, in its fleet of the future.82  Although it has not been determined that these companies 

will dispatch their electric fleet trucks to the District, a developed charging infrastructure to 

facilitate fleet vehicles would likely increase such chances. 

To aid the electrification of fleet/light duty vehicles, Pepco will partner with local 

delivery services and fleet managers to deploy charging infrastructure in at least two locations in 

the District.  The Company will install up to ten (10) Level 2 chargers at each location, and one 

DCFC at each location.  Pepco will own the infrastructure up to and including the charger.   

Pepco will provide customers with technical assistance with respect to rate optimization and 

demand management technologies (e.g., integration of battery storage at charging sites in order 

to reduce required distribution system upgrades and coincident peak demand) in order to reduce 

operating costs.  The Company will use data gathered to help in the design of potential electric 

fleet and light duty vehicle rates as well as to understand the impact of PIV adoption on the grid. 

2. Taxi/Rideshare Charging83 - Offering 10 

Cab companies and independent drivers account for approximately 7,500 of the District’s 

taxis,84 in addition to the hundreds of rideshare drivers in the District.  To aid in the 

electrification of taxi and rideshare services, Pepco proposes to install up to ten (10) Level 2 

chargers and two (2) DCFCs at least two customer-determined locations for the benefit of these 

transportation services.  Pepco will provide technical assistance with respect to rate optimization 

and demand management technologies (e.g., integration of battery storage at charging sites in 

order to reduce required distribution system upgrades and coincident peak demand) in order to 

                                                            
82 See UPS Pressroom, “UPS To Deploy First Electric Truck To Rival Cost Of Conventional Fuel 
Vehicles,” (February 22, 2018). 
83 See Direct Testimony of Witness Stewart at p. 19. 
84 Martin Di Caro, Can Taxis Compete with Uber? Overhaul of D.C. Cabs on the Way, WAMU, 
(September 26, 2016).   
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reduce operating costs.  In addition, Pepco will use data gathered to help in the design of 

potential taxi and rideshare electric vehicle rates, as well as to understand the impact of PIV 

adoption among local transportation services on the grid.  

This offering was added in response to comments received by taxi cab drivers regarding 

the lack of accessible charging infrastructure in the District, and discussions with rideshare 

services.  Pepco believes this offering will benefit the District and will incentivize the use of 

PIVs by taxi and rideshare services in the District, as taxi cab drivers expressed appreciation, and 

rideshare companies expressed a keen interest in promoting PIVs to their District drivers.  This 

offering will also complement Clean Energy DC’s initiative to pursue an “EV-only car sharing 

fleet” that will “further decrease GHGs and local air pollution while helping increase awareness 

of EVs as a passenger vehicle technology that is ready to meets individuals’ driving needs.”85 

3. Electric Bus Charging86 - Offering 11 

Diesel buses play an important role in the District’s transportation sector.   Recognizing 

the environmental benefits associated with transitioning from diesel buses to clean energy buses, 

many urban cities, including the District,87 are shifting from diesel buses to electric buses.88  

When announcing the addition of 14 electric buses to the District’s bus fleet, Mayor Bowser 

                                                            
85 Clean Energy DC at p. 166.  “Car sharing of any kind helps the District decrease congestion, achieve 
mode share objectives, and decrease GHGs and local air pollution. Implementing an EV- only car share 
program will further decrease GHGs and local air pollution while helping increase awareness of EVs as a 
passenger vehicle technology that is ready to meets individuals’ driving needs.” Id. 
86 See Direct Testimony of Witness Stewart at p. 21. 
87 The District recognizes that minimizing pollution from diesel buses, which are significant contributors 
to air pollution and GHG emissions, represents a substantial opportunity to improve air quality in the 
District, especially in the underserved communities hit hardest by air pollution.  See VW Settlement Plan 
at pp. 4-8. DOEE reports that there are geographical disparities in the asthma rates, and the mortality rates 
from cancer and heart disease in the District. The rates are the highest in Ward 8, Ward 7, followed by 
Ward 5.  The highest poverty rates in the District are in Wards 7 and 8, where more than 90% of the 
residents in both wards are African-American.  Id. at 7. 
88 The District plans to spend $5,031,000 of the Volkswagen Settlement Funds on incentives for 
replacement of diesel transit buses and trash trucks. See VW Settlement Plan at p. 12. 
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remarked that “A growing city needs growing transportation options.  These new electric buses 

will provide residents and visitors with one more sustainable, reliable, and affordable way to get 

around the District.”89 As such, the District is increasing the number of its electric buses and 

promoting policies to increase transportation electrification in the District.       

To aid in the electrification of mass transit and reduce air pollution and GHG emissions 

in the District, Pepco proposes to deploy charging infrastructure at bus depots and along bus 

routes to service electric commuter buses.90  The Company proposes to own and install five bus 

depot chargers and one on-route bus charger.  Pepco proposes to provide customers with 

technical assistance with respect to rate optimization and demand management technologies 

(e.g., integration of battery storage with the on-route bus chargers in order to reduce required 

distribution system upgrades and coincident peak demand) in order to reduce operating costs.  

Pepco will use data gathered to help in the design of potential electric public bus rates as well as 

to understand the impact of electric bus adoption on the grid.  

This offering is intended to complement the District’s efforts to electrify its bus fleet, as 

well as encourage other bus fleets located in the District, such as colleges and commercial 

businesses, to transition to electric fleets.  In addition, the tourist industry is a uniquely weighted 

market segment in the District, as tour companies, such as Big Bus, that own and operate buses 

in the District are also shifting to electric bus fleets.91 

   

                                                            
89  Executive Office of the Mayor, “Mayor Bowser Celebrates Arrival of New Electric Circulator Buses,” 
April 20, 2018.  The District estimates that the zero emissions buses will eliminate nearly 244,000 pounds 
of carbon emissions each year, as well as reducing fuel and maintenance costs by $6 million over the 
buses’ lifetime. See Katie Pyzyk, DC Gets New Electric Bus Fleet, SmartCitiesDive, (April 24, 2018). 
90 See Direct Testimony of Company Witness Peter Blazunas at p. X. 
91 See Katishi Maake, A D.C. tour bus company switches gears to all-electric, zero emissions, (July 19, 
2018). 
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D. Innovation and Technology Program 

1. Innovation Fund92 - Offering 12 

To meet the District’s goal to accelerate widespread transportation electrification, Pepco 

intends to provide additional support, in the form of financial incentives to District residents and 

District organizations for innovative projects designed to further PIV charging in the District of 

Columbia and support electrification of the transportation sector.  The Company proposes to 

establish a $1 million Innovation Fund to provide grants to encourage innovative projects that are 

designed to serve multiple users and/or multiple tenant applications, such as electric car share 

hubs, urban residential charging hubs, DCFC applications for multi-family and multi-tenant 

applications, and mobility fleet applications.  Pepco proposes that this offering be funded from 

the MEDSIS subaccount. 

Funding will be awarded based on an application and review process conducted by the 

Company, with assistance and input from key internal and external stakeholders. The proposed 

incentives will be a monetary rebate issued by Pepco in an amount up to 50% of the cost of the 

project.  The project cost amounts to which the rebate would apply would be the net project cost 

after applying all other applicable incentives, grants, awards, or discounts.  Innovative projects 

provide the potential benefits of transportation electrification and grid support can be further 

studied and validated.  Projects designed to serve underserved and/or low-income areas for such 

applications are desired and encouraged.  Pepco proposes to reserve at least 20% of the $1 

million Innovation Fund budget to residents and organizations located in Ward 5, Ward 7, and 

Ward 8 of the District. 

   

                                                            
92 See Direct Testimony of Witness Stewart at p. 21. 
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2. Technology Demonstration93 - Offering 13   

Pepco seeks to establish a $1.5 million Technology Demonstration program that is aimed 

at one or more technology demonstrations that would specifically address the potential point 

source load impacts of DCFCs should they become widely adopted and deployed. This 

demonstration would couple energy storage or other microgrid technologies with one or more 

DCFCs and measure the benefits.  Specifically, Pepco plans to perform a demonstration project 

that will study the potential benefits of using energy storage to mitigate any capacity or power 

quality impacts caused by multiple DCFCs by coupling an energy device to several DCFCs and 

monitoring the performance benefits. If successful, this method may prove a beneficial 

alternative to demand charges or other upgrades which might be required to support the potential 

spot load caused by these charger configurations.    

E. Customer Education & Outreach Plan94 

Developing broad awareness about the benefits of fueling vehicles from the grid is an 

integral element of the Company’s proposal.  As the District’s electric distribution company, 

Pepco has an established relationship with customers to support their evaluations of PIVs, rate 

plans and programs, and charging infrastructure.   To leverage this relationship, the Company is 

proposing an education and outreach campaign that will inform different customer segments 

about the benefits of transportation electrification, including potential car buyers in the District, 

as outlined in the Testimony of Company Witness Murphy.   

The effort is intended to expand awareness about PIVs and the benefits of transportation 

electrification, reduced GHG emissions, and lower rates for off-peak charging.  The Company 

will be positioned to use both traditional and digital media, with channels selected to most 

                                                            
93 See Direct Testimony of Witness Stewart at p. 22. 
94 See Direct Testimony of Company Witness Murphy at p. 2. 
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effectively deliver both general transportation electrification messaging and targeted messages to 

potential program participants.   

In addition to education and outreach activities specific to the TE Program, Pepco 

proposes to provide technical assistance to commercial customers, specialized trainings for key 

industry stakeholders (i.e., fleet managers and developers), focused and targeted outreach to 

underrepresented communities, partner rewards, ride and drive events, and education on TOU 

rates to residential customers that drive PIVs.  These efforts can increase awareness of the 

benefits of electric transportation, as well as promote smart charging that benefits the 

environment, the grid, and all customers.   

F. Collection, Analysis, and Reporting of Data95 

During the term of the TE Program, Pepco proposes to file periodic reports, on a 

quarterly basis and annual basis, to make available status updates regarding progress of the TE 

Program to the Commission and interested stakeholders.  To evaluate the Company’s progress 

towards meeting these objectives, the Company will collect and report to the Commission data 

regarding: 

 Program costs; 

 Customer enrollment; 

 Customer education/outreach; 

 Customer satisfaction; 

 Supplier diversity; 

 Load patterns; and 

 Customer behavior. 

                                                            
95 See Direct Testimony of Witness Stewart at p. 31. 
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Using this data, the Company will determine the potential for long and short-term 

impacts on the grid, and the need to either invest or defer infrastructure improvements.  In 

addition, the Company will determine to what extent the PIV charging load may offset the costs 

of the program.  Lastly, the Company will use this data to evaluate and refine program offerings, 

as well as marketing and education strategies. 

IV. PROGRAM IMPLEMENTATION96 

Pepco anticipates that the entire program will be implemented over a five-year period.  

As described below and in the testimony of Company Witness Stewart, the timing of when and 

the extent to which the Company deploys the program offerings will be dependent on the type of 

offering at issue and the number of customers that choose to participate.   

Residential Offerings (Offerings 1-6): For residential customer offerings, the extent of 

participation will drive the duration of the program.  For example, under Offering 2, there is a 

cap of 150 participants.  Accordingly, the full implementation of this offering will be driven 

entirely by the number of customers that participate and when they enroll.  Similarly, the 

provision of Offering 5 (MDU charging infrastructure) will be driven by customers’ demand for 

the offering.   

Public and Commercial Offerings (Offerings 7-11): The workplace and fleet 

infrastructure offerings will be implemented once the Company has identified customers with 

established and genuine interest in the offerings, a demonstrated and sufficient plug-in need, and 

proof of appropriate real estate to site the charging-related infrastructure.   

Before installing the public smart Level 2 charging stations (Offering 8), the Company 

will consult with District officials and other stakeholders to discuss siting, potential locations, 

                                                            
96 See Direct Testimony of Witness Clark at p. 26. 
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and other relevant issues.  After which, Pepco proposes to site one public Level 2 EVSE in each 

Ward of the District.  After these eight public Level 2 EVSEs are installed, the Company will 

assess customer usage to determine future deployments. Pepco anticipates that a full roll-out of 

these chargers under offering 7 would take up to five years.  A similar installation plan will be 

followed for Offering 9 (20 DCFCs) and the extent of these installations will be heavily 

dependent on detailed siting plans that would ensure that installation of these facilities best 

matches traffic and ownership patterns, as well as available space to site the chargers.  Pepco 

proposes to initially site and install four DCFCs (one in each quadrant).  Pepco notes that 

deployment of all 20 of the DCFCs will be dependent on many external factors, including 

demand and continued increase in PIV ownership, and use in the District.  Offering 10 

(Taxi/Rideshare Charging) and Offering 11 (Electric Bus Charging) involve infrastructure-

related incentives.  Both potential rideshare vehicle and bus locations will be determined and 

sited after engagement with stakeholders and District agencies.   

Innovation and Technology Program (Offerings 12-13): The deployment of the 

Innovation Fund will be dependent on the number of submitted and approved proposals set forth.  

While the Technology Demonstration will be implemented once a location is determined for 

integration of microgrid technologies into community cluster of DCFCs. 

Pepco anticipates that all offerings (where applicable) will begin accepting enrollment 

within six months of the program’s approval.  The RFP process will commence once the 

program is approved.  It is anticipated that RFPs will be in place within four months (120 days) 

upon approval by the Commission. 

Although Pepco is targeting full deployment of all TE Program offerings, the Company 

will regularly evaluate the PIV charging market and may seek Commission approval, after 
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consultation with stakeholders, to modify the program if market conditions or other factors 

indicate that it is prudent to not build out the entire program. 

V. RATE DESIGN AND COST RECOVERY97 

In the TE Program, Pepco proposes innovative electric rate options and cost recovery. 

Below is a more detailed description of both. 

A. Rate Design 

The proposed rate design for each relevant offering is intended to provide a balance 

between the recovery of costs from the appropriate customer group with proposed economic 

incentives intended to promote transportation electrification applications.  Table 9 shows the new 

tariff schedules by program offer. 

Table 9:  TE Program Proposed Tariffs 

 

 To accompany Offering 1, Pepco proposes Schedule “R-PIV” which will be applicable to 

SOS residential customers with PIVs who opt to have all the electric usage for their 

residence served under a single TOU schedule.  Under this schedule, the Customer 
                                                            
97 See Direct Testimony of Company Witness Blazunas at p. 3. 
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Charge, the Energy Charge, and all other applicable charges except for the Generation and 

Transmission Service Charges included under the SOS Charge will be the same as those 

for Schedule “R”.  Schedule “R-PIV”, however, will include a time-based SOS rate 

intended to encourage usage, including PIV charging, during off-peak hours.  On-peak 

hours will be 12:00 pm to 8:00pm, Monday to Friday, excluding holidays.  All other hours 

will be off-peak. 

 To accompany the residential EVSEs in Offerings 3 and 4, Pepco proposes Schedule “HC-

PIV.”  Under this schedule, the Energy Charge, and all other applicable charges except for 

the Generation and Transmission Service Charges included under the SOS Charge will be 

the same as those for Rate Schedule “R.”  There is no Customer Charge because the 

charger and its meter will be connected to the customer’s existing service.  Schedule “HC-

PIV” includes a time-based SOS rate intended to encourage PIV charging during off-peak 

hours. 

 To accompany Offering 5, Pepco proposes Schedule “MDU-PIV,” which will be open to 

all qualified customers who own or operate MDUs.  This schedule is modeled after Rate 

Schedule “R” because it will be ultimately directed to benefit residential end-use 

customers.  Schedule “MDU-PIV” SOS rates are equal to the Schedule “R” volumetric 

SOS rates and do not include time differentiated rates because multiple residents may need 

access to the charger and a time-varying rate may be unfair to customers who only can  

access the charger during daytime hours that would otherwise correspond with the on-

peak period. 

 To accompany workplace charging in Offering 6, Pepco proposes Schedule “WP-PIV,” 

which will be open to all qualified customers who own or operate office buildings or 
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garages where dedicated parking can be made available for PIV charging infrastructure.  

This schedule is modeled after Rate Schedule “R” because it is primarily directed at end 

use customers who charge at their workplace but might otherwise charge at home.  All 

other applicable charges are the same as those for Schedule “R.”  This schedule does not 

include time differentiated rates because multiple residents may need access to the charger 

and a time-varying rate may be unfair to customers who only can access the charger 

during daytime hours that would otherwise correspond with the on-peak period. 

 To accompany Offerings 7 and 8, Pepco proposes “PCPIV.”  The Energy Charges for 

Schedule “PC-PIV” were calculated based on estimated public charger usage and the 

revenue requirement necessary to recover the capital costs associated with the distribution 

infrastructure and chargers.  The remaining components of the schedule are modeled after 

Schedule “R.” 

B. Cost Recovery 

The total estimated cost of the Company’s proposed TE Program, net of costs borne by 

customers, such as the cost-sharing for EVSEs and installations, is approximately $15,222,900, if 

all offerings are fully subscribed.  The Company currently estimates that approximately $657,500 

will be paid directly by Program participants through direct contributions as a part of the cost 

sharing included in Offerings 3, 5, and 6.  The Company estimates that the true socialized cost of 

the fully-subscribed TE Program to the Company’s ratepayers, after accounting for participant 

contributions, revenues received through the use of the public chargers, and the use of funds from 

the MEDSIS initiative, is $9,910,400.  The Company proposes that the costs associated with 

Offerings 12 and 13 be paid using funds from the Modernizing the Energy Delivery System for 

Increase Sustainability (“MEDSIS”) subaccount. The remainder will be recovered from the 
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Company’s ratepayers and from the users of the public chargers via Rate Schedule “PC-PIV.”  

The costs of the Program are split between those associated with capital assets and those 

associated with operating and maintaining the offerings of the TE Program. 

The Company is proposing to recover its investment costs through customer rates. The 

Company and other market observers expect the deployment of PIV charging infrastructure will 

increase by lowering the upfront investment required by site hosts to install PIV charging 

infrastructure.  It is appropriate for Pepco to recover the charging infrastructure costs from its 

customers because the benefits of assisting the District in meeting its GHG goals will inure to the 

benefit of all District residents, and because the TE Program provides benefits to all customer 

classes and market segments.  Thus, the Company has determined that providing the supporting 

infrastructure to customers without significant upfront cost will enable the program’s success. 

Accordingly, the Company proposes to recover the revenue requirement associated with 

the TE Program through electric distribution rates in the next base rate case following approval of 

the TE Program.  Assuming full implementation of the program and reflective of the true 

socialized cost of the program to the Company’s ratepayers, the bill impact should be an increase 

of approximately 14 cents per month for a typical residential customer using 648 kWh per 

month.98  Pepco proposes that the costs categorized as Operations & Maintenance be deferred to a 

regulatory asset and amortized over a five-year period.99  If the TE Program is approved, the 

Company will, in the next base rate case, present the specific amount for which recovery is sought 

with a detailed explanation of how the costs are allocated.  All revenues received from charging 

infrastructure will be used to defray/pay down Program costs.  

                                                            
98 Direct Testimony of Company Witness Peter Blazunas at 13. 
99 Id. at 12. 
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  In addition to customer funding, Pepco will continue to seek opportunities to obtain 

additional funds by leveraging resources with District agencies, pursuing grant opportunities, and 

partnering with other private market participants.  Pepco will report to the Commission on the 

Company’s efforts and successes. 

C. Rate Allocation 

The Company estimates no standalone costs associated with Offering 1.  Revenue 

requirements associated with the proposed regulatory asset for costs associated with capital 

assets will be assigned by offering to the customer classes that are that offering’s primary 

beneficiaries.  Offerings 2 through 6 will benefit residential end use customers and the costs 

associated with capital assets in those offerings should therefore be assigned to the Residential 

class.  Likewise, Offerings 7 and 8 will be available to the general public.  The Company, 

therefore, has designed the Schedule “PC-PIV,” to be paid by the user of the charger, to recover 

the capital costs associated with these two offerings.  The capital costs associated with Offerings 

7 and 8 will be included in the regulatory asset for costs categorized as capital costs but revenues 

received via the public charging rates will be used to offset the costs included in this regulatory 

asset.  The costs associated with any capital assets in Offerings 7, 8, 9, 10, and 11 will be 

allocated by class using base distribution revenues from the most recently approved base 

distribution rate case.  Revenue requirements associated with the proposed regulatory asset for 

costs categorized as O&M will be allocated to customers based on the split between the 

residential class and the non-residential classes for the regulatory asset associated with the TE 

Program’s capital costs (except for the residential FleetCarma and rebate programs which will be 

assigned 100% to the residential class).  The Company proposes that the costs associated with 

Offerings 12 and 13 be paid using funds from the MEDSIS subaccount.   
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VI. LIST OF TESTIMONY EXHIBITS 

Support for Pepco’s request is provided by the prepared direct testimonies from various 

witnesses sponsoring specific subjects pertaining to the Company’s TE Program.  The Table 10 

below lists the exhibit number, subject matter, and sponsoring witness. 

Table 10:  List of Witness Exhibits 

Exhibit Number Subject Witness 

A Policy Overview Bryan Clark 

B TE Program Elements Robert Stewart 

C Customer Education and Outreach Plan Marshall Murphy 

D Rate Design/Cost Recovery Peter Blazunas 

E Benefits Costs Study of the TE Program Mark Warner 

 

VII. CONCLUSION 

  Pepco supports emerging technologies, including PIVs, and is actively planning for the 

transition from petroleum-fueled vehicles to PIVs.  As a supporter of transportation 

electrification and advanced technology, Pepco appreciates the opportunity to offer its TE 

Program to the Commission.  If approved, Pepco’s TE Program will:  

 Complement the District’s climate and transportation goals and policies;  

 Facilitate customer reliability by managing the additional load in a responsible matter;  

 Provide electricity savings for off-peak charging;  

 Create opportunities for all Communities in the District, including Disadvantaged 

Communities, to benefit from and participate in the transportation electrification market; 

 Reduce emissions and enhance air quality, which will contribute to the quality of life for 

all District residents; and,  

 Support the District’s sustainability goals.   
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To facilitate the development of charging infrastructure in the District in time to meet the 

District’s GHG reduction goals, the Company respectfully requests that the Commission allow 

Pepco’s Application to proceed in parallel with the MEDSIS proceeding working groups that 

will address electric vehicles.  Pepco is actively participating in all MEDSIS working groups and 

intends to take lessons learned from the working groups and incorporate them into the TE 

Program, where appropriate. 

For all the foregoing reasons and those set forth in the direct testimony filed in support of 

this Application, Pepco respectfully requests that the Commission approve this Application in all 

respects.  

Respectfully submitted, 

POTOMAC ELECTRIC POWER COMPANY 

 

By:    /s/ [TBD]     

 

Wendy E. Stark, DC Bar No. 1011577 
Kim F. Hassan, DC Bar No. 489367 
Andrea H. Harper, DC Bar No. 483246 
Dennis Jamouneau, DC Bar No. 983357 
 
701 Ninth Street, N.W., 9th Floor 
Washington, D.C. 20068 
 
Counsel for Potomac Electric Power Company 
 

August 31, 2018 
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Appendix A 

Letters of Support 



 

 

 

  

 

 

June 15, 2018     
 
Ms. Brinda Westbrook-Sedgwick  
Commission Secretary 
Public Service Commission of the District of Columbia 
1325 G Street N.W., Suite 800 
Washington, DC 20005 
 
Dear Commissioners and Staff: 
 

RE: In Support of Pepco’s Proposed Electric Vehicle Filing (Formal Case No. 1130) 

The Association of Global Automakers, Inc.1 (Global Automakers) and the Alliance of Automobile 
Manufacturers2 (Alliance) (collectively, “Associations”) write in support of Pepco Holdings’ proposed 
Electric Transportation Program for the District of Columbia (Formal Case No. 1130). 

Together, our Associations represent around 99% of the new vehicle market, and our 23 automakers 
collectively offer more than 35 models of electric-drive vehicles, including plug-in hybrid, battery, and 
fuel cell electric vehicles.3 We are now seeing second generation electric vehicles with longer ranges and 
better performance, and our automakers have publicly announced plans to offer more models in the 
coming months, and years. Electric vehicles are safe, reliable, efficient, fun to drive, and offered at very 
compelling prices. Automakers have invested billions of dollars in these technologies and therefore have 
a strong interest in policies that increase consumer acceptance and support additional electric vehicle 
purchases in the District. 

Around 1,600 electric vehicles have been registered in the District since 2011, and in the first quarter of 
2018, the registration of new electric vehicles in the District was over 2.5 percent of all new vehicle 
registrations, well above the national average of 1.3 percent. This progress is noteworthy, but at the 
same time, it underscores the importance of having a multi-faceted approach, from all stakeholders 
(including utilities), to help increase electric-drive vehicles sales. Consumer awareness and acceptance 
campaigns4 and development of electric charging and hydrogen refueling stations are necessary to 

                                                 
1 Global Automakers’ members include Aston Martin, Ferrari, Honda, Hyundai, Isuzu, Kia, Maserati, McLaren, Nissan, Subaru, 
Suzuki, and Toyota. Please visit www.globalautomakers.org for further information. 

2 Alliance members include BMW, Chrysler, Ford, General Motors, Jaguar Land Rover, Mazda, Mercedes-Benz, Mitsubishi, 
Porsche, Toyota, Volkswagen, and Volvo. Please visit www.autoalliance.org for further information. 

3 We understand that several of our member companies have jointly submitted a letter of support to the Commission, and we 
support the spirit of their letter as well. 

4 The Northeast States for Coordinated Air Use Management, on behalf of the Northeast and Mid-Atlantic ZEV states, along 
with Global Automakers and the Alliance, on behalf of our member companies, launched a consumer awareness campaign, 
“Drive Change. Drive Electric.” in March 2018. Additional campaign partners, and campaign contributions, will be critical to the 
success of this campaign. We would be happy to provide more information about opportunities to coordinate on this campaign. 
Please visit www.drivelectricUS.com.  

http://www.globalautomakers.org/
http://www.autoalliance.org/
http://www.drivelectricus.com/
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preparing the market and supporting customers that choose to buy these vehicles. Purchase incentives 
can also be a useful tool to increasing customer purchase rates of electric vehicles. 

To attract more electric vehicles, and support those traveling in from neighboring states, the District 
needs a more robust charging infrastructure. For instance, the District of Columbia currently has only 
one public DC fast-charge station, which is grossly inadequate for the growing number of electric 
vehicles in the area, including electric taxis that rely on this station as part of their business model. 
Pepco’s proposal covers many critical areas of infrastructure development, including homes, multi-unit 
dwellings, workplaces, and public L2 and DC fast-charging infrastructure. Pepco further enhances its 
proposal by adding elements to support growth in low-income communities, support for taxis and ride 
sharing vehicles, and incorporation of consumer education and awareness. 

Additionally, Pepco is proposing funding for innovation and technology demonstration projects. The 
electrification of transportation will provide broad benefits for the grid, which will require information 
and knowledge about vehicle-grid integration. Electric vehicle infrastructure is also key to attracting 
innovative, advanced mobility services to the area, such as car-sharing, ride-hailing, and autonomous 
vehicles. The ability to introduce and grow these advanced mobility services relies on a robust electric 
vehicle charging infrastructure, especially DC fast-charging. These investments will provide key learnings 
to Pepco and the Commission that can be used to shape future efforts and will help support efforts to 
reduce transportation-related emissions in the District. 

As the capital of our nation, the District of Columbia has a unique opportunity to set an example for the 
nation with actions to grow the market for electric vehicles. Our Associations therefore greatly 
appreciate the Public Service Commission’s efforts to consider this proposal, and we support Pepco’s 
efforts to address electric vehicle infrastructure, particularly in these early years of market 
development, through a smart and well-balanced multi-faceted approach. The Pepco proposal will 
provide investment in electric vehicle infrastructure that will help inform future electric vehicle grid 
opportunities, create benefits for all rate-payers, and support a cleaner, greener, and more efficient 
fleet of vehicles in the District. These efforts will complement the deployment of electric-drive 
technologies to ensure that customers can easily, readily and affordably recharge their vehicles. 

Thank you for your consideration of our remarks. Should you have any questions regarding this letter of 
support, our contact information is provided below. 
 
Sincerely, 

 
     
     

Julia M. Rege      Steven Douglas  

Director, Environment & Energy    Senior Director of Environmental Affairs   
Association of Global Automakers, Inc.   Alliance of Automobile Manufacturers  
1050 K St. NW, Suite 650    1415 L Street, Suite 1190 
Washington, D.C. 20001     Sacramento, CA 95814  
Phone: 202.650.5555     Phone: 916.447.7315  



 

Steve Henderson  Ford World Headquarters 
Vehicle Electrification Infrastructure   One American Road, 207-A4 
Sustainability, Environment & Safety Engineering Dearborn, MI 48126-2738 USA  
Ford Motor Company 

 

 

June 19, 2018 
 
Ms. Brinda Westbrook-Sedgwick  
Commission Secretary 
Public Service Commission of the District of Columbia 
1325 G Street N.W., Suite 800 
Washington, DC 20005 
 

 

RE:  Formal Case No. 1130 – Pepco’s Proposed EV Filing 
 
 
Dear Commissioners and Staff:  
 
Thank you for giving Ford Motor Company the opportunity to provide comment in this matter. 
 
Vehicle electrification is core to Ford Motor Company. We introduced the Escape Hybrid nearly 20 
years ago; our Hybrid and Plug-in vehicles are among the best sellers in the industry, and we recently 
announced plans to invest more than $11 billion to expand our electrification portfolio to 40 electrified 
products globally, including 16 full battery electric vehicles by 2022.1 Ford believes that the future of 
transportation is electrified, and this future will benefit both our customers and the environment. 
 
Substantial challenges must be overcome before this future can be realized. Customers still show 
reluctance in adopting plug-in vehicles.  A principal challenge is the significant shortfall in EV charging 
availability.21 We believe that Electric Utilities are uniquely placed to assist in addressing this 
challenge, and we are gratified to see proposals such as this one advancing. 
 
On February 15, Ford submitted comment (copy attached) to Washington DC Department of Energy 
and Environment on use of Environmental Mitigation Trust Funds (VW Settlement Appendix D). The 
recommendations made in our letter include expanded public charging infrastructure, DC Fast Charging 
in targeted, critical locations, and a focus on public and workplace charging. We believe that Pepco’s EV 
filing is consistent with these recommendations, and we would like to express our support that would 
implement additional EV charging infrastructure in the Washington DC area. 
 
 

                                                           
1 Nick Carey & Joseph White, “Ford plans $11 billion investment, 40 electrified vehicles by 2022,” https://www.reuters.com/article/us-autoshow-detroit-ford-
motor/ford-plans-11-billion-investment-40-electrified-vehicles-by-2022-idUSKBN1F30YZ (January 14, 2018). 
2  US DOE. National Plug-In Electric Vehicle Infrastructure Analysis (https://www.nrel.gov/docs/fy17osti/69031.pdf). 
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Home charging, both in residential homes and multi-unit dwellings, is also an important PEV adoption 
factor.  Surveys of PEV driver behavior indicate that over 80% of PEV charging occurs at home.3   
Efforts by Electric Utilities to offer assistance in the purchase and installation of home charging 
equipment have proven very effective, and Ford supports Pepco’s initiative in this area. 
 
We are supportive of Pepco’s plans moving forward to expand the needed EV charging infrastructure in 
Washington DC.  If you have any questions, please feel free to contact me at shenders@ford.com, or at 
313 322 4475. 
 

 
Sincerely, 
 

 
 
Steve Henderson 
Manager, Vehicle Electrification Infrastructure, Programs and 
Policy Ford Motor Company 
 
 
Attachment: February 15, 2018 Ford Motor Company letter to Washington DC Department of Energy and Environment re: use of VW Mitigation Trust funds 

 
 

                                                           
3 Idaho National Laboratory, “Plugged In: How Americans Charge Their Electric Vehicles,” 
https://avt.inl.gov/sites/default/files/pdf/arra/PluggedInSummaryReport.pdf (2015). 
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Ms. Brinda Westbrook-Sedgwick 
Commission Secretary 
Public Service Commission of the District of Columbia 
1325 G Street N.W., Suite 800 
Washington, DC 20005 
  
RE: Formal Case No. 1130 – PEPCO’s Proposed EV Filing 

 

July 12, 2018 

 

Dear Ms. Westbrook-Sedgwick: 

 

Thank you for the opportunity to provide comments on the electric transportation program proposed by 

Potomac Electric Power Company (PEPCO).   

 

Plug In America is the national consumer voice for plug-in electric vehicles (PEVs) and works to promote 

policies and programs nationwide that put more PEVs on the road.1 Our members are passionate PEV 

advocates and have driven PEVs for many years, affording Plug in America a unique perspective on how 

consumers think about PEVs and what actually inspires a consumer to purchase a PEV.  

 

The development of a PEV program by PEPCO represents the very timely opportunity to expand the 

charging infrastructure for PEVs in the District of Columbia. On behalf of the current and future PEV 

drivers in DC, and the many visitors to the city, we urge the Public Service Commission to accept the 

proposed investment program. 

 

The PEV market is quickly growing. From January 2011 through February 2018, U.S. consumers have 

purchased approximately 750,000 electric vehicles,2 with sales expected to accelerate as new vehicle 

makes and models become available. Many states across the country have been preparing for the mass 

adoption of these clean vehicles due to the significant benefits these vehicles offer to the consumer, 

electric grid and each state.3  

 

Therefore, due to the anticipated near-term rapid acceleration in PEV adoption amongst drivers, we are 

pleased to offer our support for PEPCO’s proposed Electric Transportation program.  Plug In America 

supports each of the elements of the proposed plan. We have a few specific comments. 

 

(i) FleetCarma units for residential customers with existing EVSE:  this is an appealing option. 

Plug In America does support EV-only time-of-use rates. Some drivers may not be ready to 

                                     
1 More information available at: www.pluginamerica.org  
2 Vehicle count based on https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/.  
3 See Plug In America Factsheet on the Benefits of PEVs: https://pluginamerica.org/wp-content/uploads/2016/11/Plug-In-
America-Benefits-of-PEVs_161110v1.pdf  

https://maps.google.com/?q=1325+G+Street+N.W.,+Suite+800+%0D%0A+Washington,+DC+20005&entry=gmail&source=g
https://maps.google.com/?q=1325+G+Street+N.W.,+Suite+800+%0D%0A+Washington,+DC+20005&entry=gmail&source=g
http://www.pluginamerica.org/
https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/
https://pluginamerica.org/wp-content/uploads/2016/11/Plug-In-America-Benefits-of-PEVs_161110v1.pdf
https://pluginamerica.org/wp-content/uploads/2016/11/Plug-In-America-Benefits-of-PEVs_161110v1.pdf
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transition their whole homes to a time-of-use rate, but EVs are a relatively flexible load. The 

FleetCarma system can allow a rebate for off-peak charging without the cost of an 

additional meter as might be required for an EV-only TOU rate. This approach has been used 

successfully by Con Ed in New York, among others. 

(ii) Residential Smart Level 2 EVSE:  while charging an EV generally costs much less than fueling 

a gasoline car, there is some additional cost with installing a Level 2 charger at home. The 

provision of a charger and the 50% rebate on installation will speed EV adoption.   

(iii) $500 Rebate for Residential Smart Level 2 EVSE:  some EV owners may want to select their 

EVSE, possibly for feature such as ‘green charging.’ This rebate allows them choice in the 

selection of their EVSE.  

(iv) MUDs Smart Level 2 EVSE: This is one of the most important elements of the plan. Most 

residents of Washington, DC live in multi-family housing. Such properties have been difficult 

for private companies or EV owners to address on their own. We strongly endorse the 

proposed investment to support deployment of 100 Level 2 chargers. Many properties may 

benefit from a mix of Level 2 and Level 1 chargers. We suggest that approximately 3-6 Level 

1 chargers should count as one Level 2 charger for the purposes of fulfilling this offering’s 

goals (based on the average kW output). 

(v) Residential Whole House TOU: While a smaller component of PEPCO’s proposal, this should 

give the company information on adoption of TOU by EV drivers. We suggest studying 

consumption data to distinguish the shifting of EV and non-EV loads. 

(vi) 50 Public Neighborhood Smart Level 2 EVSE: these systems would be owned and operated 

by PEPCO and supplied by 100% renewable electricity. We support this action, but note the 

importance of ensuring that this does not stifle a competitive market.  PEPCO EVSE in close 

proximity to competitive EVSE should not undermine these stations’ business model. 

(vii) DC Fast Chargers:  We support this action, especially the inclusion of DCFC for taxis and 

ridesharing vehicles. We recommend signage to increase utilization of these systems, 

especially by the many visitors to DC. 

(viii) Workplace Smart Level 2 EVSE: Workplace charging is one of the best means of increasing 

EV adoption. It alleviates range anxiety, increases familiarity with EVs among coworkers, and 

can be a relatively low-cost option. However, Level 1 is often a better option for workplace 

charging than Level 2. For the same cost, a greater number of Level 1 chargers can be 

installed. This generally reduces or eliminates the need to move fully-charged vehicles in the 

middle of the workday. A vehicle will typically only need to replenish the daily commute 

distance. If the commute is 30 miles, a Level 1 charger will replenish this over the course of 

eight hours or so. A level 2 charger would fully charge the vehicle after one to three hours. 

Since there would not be as many level 2 chargers, possibly fewer than there are EVs, it 

could be necessary to move the vehicle in the middle of the workday. Some workplaces 

have found this to be inconvenient. As with the MUD offering, we suggest that 
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approximately 3 to 6 Level 1 chargers should count as one Level 2 charger for the purposes 

of fulfilling the goals of this offering. 

(ix) Public EV Bus/Fleet Discounted Off-Peak Rate: This is an important step. Charging for buses 

and fleets is typically at a commercial rate, and so incurs demand charges. If the charging 

can be scheduled to avoid the system peak, it can warrant demand charge relief. One way to 

do this is to shift more of the cost recovery from demand charges to time-varying energy-

based (kWh) rates.   

(x)  Innovation Fund: It is very likely that new transportation models will continue to develop, 

and PEPCO’s Innovation Fund will provide a means to support EV deployment through these 

new models and new ideas. The proposed investment, as a share of the total EV program, 

seems reasonable. 

(xi) Technology Demonstration: Technology demonstration is a vital outreach component. We 

appreciate the focus on supporting STEM education.  

(xii) Consumer Education and Outreach: Plug In America regards consumer education and 

outreach as key to the success of the electric vehicle revolution. We stand ready to work 

with PEPCO on dealer trainings, National Drive Electric Week, other ride-and-drives, and 

other forms of outreach and education. Utilities have an important role to play in 

encouraging EV deployment. Utilities are in regular direct communication with consumers, 

and are generally a trusted voice. They are particularly important for encouraging EV drivers 

to try time-of-use rates (whether whole-house or EV-only). 

 

Furthermore, we encourage that consumer protection standards are adhered to in the deployment of 

the charging infrastructure, regardless if the charging infrastructure is owned by PEPCO or third party 

companies. Key consumer protection issues include the following as listed below. These principles 

should be strictly adhered to:  

a) Open Access – This is defined as the ability to get a charge at any public charger -  including L1, 

L2 and DCFC - either via a credit card swipe or mobile app to enable the charge. PEV drivers 

should never be stranded at a public charging location where they cannot actually charge.   

b) Transparency – The price of a charge should be clear when the PEV driver connects to the 

charger. This price should also be reported in mapping API so that drivers can consider the price 

when selecting a charging station during a trip. 

c) Interoperability - This is a key principle for the entire charging infrastructure ecosystem. 

Currently, many companies have their own card or key, which means drivers must either join 

multiple “clubs” or risk being unable to charge.  

d) Mapping data - all electric vehicle service providers should provide mapping data for charging 

locations, including costs for charging (both in and out of network), and operational status. 

e) Signage – There is a critical need for charging station signage, from highway visibility down to 

the last several hundred feet where the charging station is. While the charging station may be 
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listed on a smartphone, car navigation, or web-based maps, the stations are still challenging to 

locate as the physical hardware is not that large. Directional signage installed on streets around 

the stations would help immensely, and also reduce consumer range anxiety. Signage also plays 

a key role in educating potential EV drivers about the existence of a charging infrastructure. 

 

Please send any questions to Pete O’Connor, Policy Specialist, at poconnor@pluginamerica.org.  

 

Best regards,  

 
Pete O’Connor 

Policy Specialist 

Plug In America  

mailto:poconnor@pluginamerica.org








 

July 13, 2018 
 

Ms. Brinda Westbrook-Sedgwick  

Commission Secretary 

Public Service Commission of the District of Columbia 

1325 G Street N.W., Suite 800 

Washington, DC 20005 

 

Re: Automaker Support for Pepco’s Proposed EV Filing (Formal Case No. 1130) 

 

Commissioners and Staff: 
 

Audi of America Inc., General Motors LLC, Hyundai Motor Company, Mitsubishi Motors, Nissan North 

America, and Volkswagen Group of America would like to take this opportunity to communicate our broad 

support for Pepco’s proposed EV filing (Formal Case #1130).  These automakers deeply appreciate all efforts 

by the Public Service Commission of the District of Columbia to help drive the growth of the electric vehicle 

(EV) market through the direct engagement of Pepco in a comprehensive set of EV market-enabling programs 

that include EV charging infrastructure installation and EV education and awareness efforts.  The Pepco 

proposal is a responsible investment in forward-looking infrastructure and technology demonstrations that 

will provide learnings about the grid opportunities that EVs offer and the benefits to all rate-payers. 

 

Automakers have invested billions of dollars in electric vehicle technologies and have a strong interest in the 

policies and programs that can help the District of Columbia meet its goals. EV charging infrastructure today 

has not attracted sufficient investment to establish a compelling foundation of EV charging stations. This 

market will become more viable and competitive over time, but this early market currently requires direct 

utility engagement and investment to close the infrastructure gap and establish a network of charging 

stations that is highly visible to consumers and drives consumer-confidence in the ability to drive EVs 

anywhere across the District. EV infrastructure is also key to attracting innovative and advanced mobility 

services to the area, such as car-sharing, ride-hailing, and autonomous vehicles. The ability to introduce and 

grow these advanced mobility services relies on a robust foundation of EV charging infrastructure, especially 

DC fast-charging. 

 

The District of Columbia is currently home to over 1,600 EVs, yet there is only 1 DC fast-charge station.  In 

order to attract more EVs to the District, a more robust charging infrastructure is needed that addresses both 

consumer and industry concerns.  The infrastructure program proposed by Pepco addresses a number of 

critical elements, including home (including single family home and multi-dwelling units), workplace, and 

public L2 and DC fast-charging infrastructure.  As an electric utility, Pepco will be able to target infrastructure 

where it will be most beneficial to consumers, and this effort will inform subsequent infrastructure programs 

in the area. The direct engagement of the electric utility in the strategic planning and execution of EV 

charging solutions will also ensure EV charging solutions are both cost-effective and grid-responsible. Note, 

that the relatively low electricity prices in the District mean that electric vehicles are an important economic 

driver for the area – that is, EVs benefit not only the individual EV driver (e.g. lower fuel costs), but also 



benefit the District more broadly as the fuel cost savings translate into more available spending on other local 

goods and services. Thus, the support of a near-term enabler of EV market growth is good for the District. 

 

In addition to the infrastructure elements of the proposal, Pepco is proposing an important investment in EV 

education and outreach and a forward-looking workforce development effort.  It is particularly important to 

see these consumer-facing programs in this proposal, as electric utilities are uniquely positioned to reach 

virtually every consumer in the District with programs that grow consumer awareness of EVs, which is also 

key to the successful growth of EV-adoption.  

 

Finally, Pepco is proposing funding for innovation and technology demonstration projects.  The electrification 

of transportation will provide broad benefits for the grid, and there is a clear need for additional information 

on many aspects of vehicle-grid integration. These investments will provide key learnings to Pepco and the 

Commission that can be used to shape future efforts. 

 

EV charging infrastructure is vital to the growth of the EV market and will lead to long-lasting emissions 

reductions that increase over time as the market expands.  And not only will these emissions reductions 

benefit those communities most often disproportionately impacted by poor air quality, but Pepco has also 

proposed that 20% of the funding for residential charging be specifically dedicated to customers living in 

disadvantaged communities. 

 

In conclusion, the below-signed automakers greatly appreciate all efforts by the Public Service Commission of 

the District of Columbia to enable the strategic transition of transportation to electrification through the 

approval of Pepco’s proposed EV filing.  Pepco’s EV Filing represents a responsible and well-balanced 

portfolio of investments that will benefit the District.  The speed with which these investments, including EV 

charging infrastructure, are deployed will determine the pace of EV market growth, and thus the pace of 

benefits extended to all rate-payers in the District of Columbia. 

 

Sincerely, 
 
 

Brad Stertz 

Director, Government Affairs 

Audi of America Inc. 

 

Britta Gross  

Director, Advanced Vehicle Commercialization Policy  

General Motors LLC 

 

Richard Guerard 

Manager, Government Affairs 

Hyundai Motor Company 

 



Stephane Thiriez 
Senior Manager, Regulatory Affairs 
Mitsubishi Motors 
 

Tim Slattery 

Senior Manager, Government Affairs   

Nissan North America 

 

Nicole Barranco  

Director, State Government Relations  

Volkswagen Group of America 

 



 

 

 
 

 
 
 
 
July 16, 2018 
 
Brinda Westbrook-Sedgwick 
Commission Secretary 
Public Service Commission of the District of Columbia 
1325 G Street NW, Suite 800 
Washington, DC, 20005 
 
RE: Formal Case No. 1130 – Pepco’s Proposed EV Filing 
 
Dear Ms. Westbrook-Sedgwick: 
 
On behalf of Clean Air Partners, I am writing to provide support for the District’s goals to reduce 
carbon emissions and for utility involvement in the electric vehicle (EV) marketplace.  Clean Air 
Partners is a public-private partnership that educates area residents in the metropolitan 
Baltimore-Washington region about the health risks associated with poor air quality and the 
impacts everyday actions have on the environment.  For 20 years, Clean Air Partners has helped 
individuals and organizations take simple actions to improve air quality.  
 
Clean Air Partners supports the District’s efforts to reduce carbon emissions in order to meet 
the goals to improve air quality, mitigate the effects of climate change, and protect public 
health.  EVs that replace gas-powered vehicles improve the air as they do not release emissions 
of air pollutants and greenhouse gases; tailpipe emissions are a major contributor from gas-
powered cars and trucks.  This is particularly important as more than one in ten children living 
in the District have asthma and the District ranks among the highest across the nation for 
asthma related emergency room visits.   
 
A charging infrastructure needs to be in place to support the demand of EVs expected in the 
District.  It is important that all options be on the table.  While the private sector will continue 
to play an important role, support from the utilities may be needed to provide adequate 
charging infrastructure.  We urge the Public Service Commission to allow the utilities to play a 
role in this important initiative. 
 
The region’s improvements in air quality are a testament to the collaborative work and actions 
taken by many stakeholders; public and private organizations and individuals.  Clean Air 
Partners will continue to work with its nearly 4,500 participants to promote simple actions to 
reduce their impact on the environment and public health, including the usage of EVs.  
Continued over the long-term, partnerships to educate the public about what those actions are, 



will be an integral part of the solutions to improving the air in the greater metropolitan 
Baltimore-Washington region. 
 
Thank you for taking our comments into consideration. 
 
Sincerely,  
 

 
 
Jen Desimone 
Managing Director, Clean Air Partners 
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   September 5, 2018 

 

VIA ELECTRONIC MAIL 

  

Donna M. Cooper 

President, Pepco Region 

701 Ninth Street NW 

Washington, DC 20068 

dcooper@pepco.com  

 

RE:  Initial Letter in Support of Modifications to Pepco’s Electric Transportation 

Program in the District of Columbia 

 

Dear Ms. Cooper: 

 

The Sierra Club writes to express our support for a number of modifications that Pepco 

has proposed to its Electric Transportation Program in the District of Columbia. The proposed 

modifications will make the revised program considerably more robust and increase the value of 

this program to residents of the District. We look forward to engaging in the review of the 

program before the Public Service Commission.  

 

The Sierra Club is the nation’s oldest and largest environmental organization with 

800,000 members nationwide including 3,000 living in the District. We believe that rapid 

electrification of the transportation sector is a critical strategy for achieving the District’s climate 

goals and protecting the health of its residents and that utilities have an important role to play 

both in helping accelerate this transition and in ensuring that the new electric vehicle (EV) load 

is managed to limit grid strain and maximize benefits to ratepayers and the grid.  

 

The Sierra Club was an active participant in Formal Case 1143 last year, providing 

multiple rounds of comments on Pepco’s initial electric transportation program proposal.
1
 In 

those comments, we commended Pepco’s efforts to accelerate vehicle electrification but 

expressed concern that “the scale of several aspects of Pepco’s proposed pilot is too modest” to 

catalyze meaningful growth of the electric vehicle (EV) market in the District.2 Specifically, we 

recommended that the size of Pepco’s Level 2 charging infrastructure offerings for 

condominiums/apartment buildings and residences and Pepco’s direct current fast charging offerings 
be increased.

3
  

 

We are pleased to see that Pepco has directly addressed these recommendations in its 

revised program. The number of condominiums/apartment buildings targeted for Level 2 

                                                 
1
 See Initial Comments of the Sierra Club, FC1143 (May 22, 2017); Reply Comments of the Sierra Club, FC1143 

(June 5, 2017).  
2
 Initial Comments of the Sierra Club, FC 1143 (May 22, 2017), at 1, 3.  

3
 Id. at 3-4.  

mailto:dcooper@pepco.com
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charging was increased from 10 to 100, the number of residential customers targeted for new 

Level 2 charging was increased from 50 to 550, and the number of direct current fast charging 

sites targeted has increased from 4 to 20. These changes will greatly help to broaden the reach of 

the proposal, including to market segments that have been chronically underserved by the private 

market.  

 

Pepco has also added several new offerings that will help increase access to electrified 

transportation, including supporting an incremental 35 Level 2 chargers in neighborhood 

locations in the District and 50 workplace Level 2 chargers, establishing an innovation fund that 

encourages projects designed to benefit underserved and low-income areas, and providing make 

ready infrastructure to support electric bus charging at 6 sites. We expect that this latter offering 

will be implemented in a manner that complements the District’s spending plan for Volkswagen 

settlement funds, which includes $5.03 million to defray the cost of electric transit buses and 

electric refuse trucks.
4
 We also believe that Pepco’s inclusion of a robust commitment to 

customer education and outreach will provide a valuable complement to the company’s 

infrastructure deployment proposals.  

 

While we believe that there is more Pepco can be doing to enable net energy metering 

customers to fully participate in the Company’s whole house time-of-use rate offerings, we 

believe that the changes that the Company has proposed result in a stronger proposal and look 

forward to further engagement.  

 

 

Respectfully submitted, 

 
Joshua Berman 

Senior Attorney 

Sierra Club 

50 F St. NW, 8
th

 Floor 

Washington, DC 20001 

Tel: (202) 650-6062 

 

                                                 
4
 Dept. of Energy & Envt., The District of Columbia’s Spending Plan for Volkswagen Settlement Funds 

(Beneficiary Mitigation Plan) (July 6, 2018), at 12-13.  
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1725 DeSales Street NW, Suite 600, Washington DC, 20036 202.588.0560  
ENERGY, ARCHITECTURE, ENGINEERING, LOGSITICS, CONSULTING 

 

!

 

August 3rd , 2018  
 
Ms. Brinda Westbrook-Sedgwick  
Commission Secretary Public Service Commission of the District of Columbia  
1325 G Street N.W., Suite 800  
Washington, DC 20005  
 
RE: Formal Case No. 1130 – Pepco’s Proposed EV Filing  
 
Dear Commissioners and Staff  
 
We highly appreciate the opportunity of giving BizSolutions 360 (B360) an opportunity to comment on this matter.  
 
B360 provides subject matter expertizes in the energy, quality control, and environment markets. We combine expertise in 
financial, strategic, organizational, technological, and operational issues and apply core capabilities to deliver customer-
centered and financially sustainable solutions not only right here in Washington DC and the DMV area but also 
internationally. 
 
Pepco’s plans to expand the needed EV charging infrastructure in the city is key to solving the infrastructure issues that 
deter investment and use of EVs. Washington DC is centrally located, is the federal government seat and home to some of 
the World’s most innovative Small and Large businesses. It is a natural melting point of corporate cultures, ideas and 
business from all over the world making DC a great candidate for EVs.  Becoming a leader in EV would showcase the 
city as leader in Clean Energy, a smart and eco-friendly city. One that understands the benefit of using EV’s and reducing 
the amount of global warming pollution we emit as a globe. 
 
The improved EV charging infrastructure would accelerate the adoption of EV’s which would in turn attract innovators, 
entrepreneurs, and regulators who would come together to evolve new business models for successful adoption of the 
technology. This would bring much-needed additional capital investment into Washington DC. It would be the brand that 
our city needs to make it even more competitive in the world business arena. 
 
Definitely, there will be technical challenges when setting up the infrastructure regarding the grid connection, including 
the need for additional charging stations. However innovators, entrepreneurs, and companies like B360 will rise up to the 
occasion. They will have a first hand opportunity of being part of the process of streamlining of equipment, designing 
bankable fiscal incentives, and develop a robust infrastructure around electric vehicles. 
 
In light of the above, we are supportive of Pepco’s plans moving forward to expand the needed EV charging infrastructure 
in Washington DC. If you have any questions, please feel free to contact me at petern@b360inc.com, or at 2025880560.  
 
Sincerely 
 

 
--  
 
 
Peter Karenge Nganga MBA. RA (AAK). LEED AP | 
d:  202.588.0560. 703.780.3601  |  c: 703.624.3490  | (B360™) | 
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Ronald Kaltenbaugh 
     

President, EVADC (Electric Vehicle Association of Greater Washington DC) 
E-Mail: rkaltenbaugh@mac.com Cell: (240) 586-0014 Web: evadc.org 

Date: August 12, 2018 

Ms. Brinda Westbrook-Sedgwick 

Commission Secretary 

Public Service Commission of the District of Columbia 

1325 G Street N.W, Suite 800 

Washington, DC 20005 

 

RE: Formal Case No. 1130 - Pepco's Proposed EV Filing 

Dear Ms. Westbrook-Sedgwick: 

I am writing this letter as President of EVADC, Electric Vehicle Association of Greater Washington DC, in 

support of Pepco’s Proposed EV Filing, Case No. 1130.  EVADC is an all-volunteer electric vehicle advocacy 

group that covers the greater Washington, DC metro area.  We are an organization of electric vehicle owners, 

educators, and enthusiasts dedicated to promoting the use of electric vehicles (EVs) as an environmental and 

energy benefit to society.  At events we regularly speak with the public and hear the concerns and issues people 

have with moving to EV ownership.  Most of our members have been EV drivers for many years and 

understand the benefits of EV ownership. 

There is much to like about Pepco’s EV proposal, including, but not limited to the following: 

• The offering related to Multi Unit Dwellings is a much-needed investment in a key area where EV 

adoption is limited.  Especially in large cities, EV adoption rates are negatively impacted by the lack of 

access to charging. 

• The offerings around electric buses, innovation, and technology demonstration are important 

investments in the future.  These investments are needed to encourage and hasten the electrification of 

transportation. 

• Customer education and outreach is another important part of Pepco’s filing.  Too few people 

understand the benefits, both to their own finances and to society, that come from moving away from 

polluting and expensive fossil fuel to a clean and lower operating cost EV. 
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The expected cost to Pepco customers is only 21 cents per month.  While this is small, I know that some will 

argue that even this small amount is too much for low-income households and that the proposal only benefits 

EV owners.  I contend that this proposal benefits all DC residents and visitors alike.  The benefits include: 

• Cleaner air for everyone.  This is especially beneficial to economically disadvantaged communities, 

which tend to suffer with worse-than-average air quality. 

• Support for disadvantaged communities within DC.  Many of the offerings have carve-outs for 

disadvantaged communities.  As lower cost EVs come on the market, and more importantly as many 

EVs come off of leases and enter the used market, the community outreach efforts are extremely 

important.  Lower income people can benefit greatly from the low operating costs of an EV versus 

older, gas-guzzlers. 

• The DC government recognizes that climate change is already impacting the District of Columbia and 

has clear carbon neutrality and resiliency goals.  The electrification of transportation is key to 

addressing climate change and to the future of the District of Columbia. 

On behalf of EVADC, I urge you to approve this filing.  It is an important step toward a better future for DC 

residents.  I am also available to discuss these issues in greater detail if that would be helpful. 

Sincerely, 

Ron Kaltenbaugh 

President, EVADC 
 















 
 
 
Kevin Auerbacher 
Sr. Counsel, Corporate Development 
Tesla, Inc. 
1050 K Street NW, Suite 101 
Washington, DC 20001 
Phone:  202-791-8100 
E-Mail: kauerbacher@tesla.com  

 

September 5, 2018 

Via Hand Delivery 

Ms. Brinda Westbrook-Sedgwick  
Commission Secretary  
Public Service Commission of the District of Columbia  
1325 G Street, N.W.  
Suite 800  
Washington, D.C. 20005 

 
Re: FC 1130: Pepco’s Transportation Electrification Program 

Dear Ms. Westbrook-Sedgwick:  

By this correspondence, Tesla, Inc. (“Tesla”) wishes to express its general support for the 
Potomac Electric Power Company’s (“Pepco’s” or the “Company’s”) August 29, 2018 
Transportation Electrification Program. Given the growing adoption and interest in electric 
vehicles (“EVs”), the Company’s proposal is timely.     

Tesla’s mission is to accelerate the advent of sustainable transport by bringing compelling 
mass market electric cars to market as soon as possible. As an American manufacturer of some of 
the most advanced electric vehicles, battery energy storage systems, and photovoltaic systems, and 
as the District’s only local automobile dealership, Tesla has a substantial interest in ensuring that 
the requisite electric vehicle charging infrastructure is in place, so that the District is well prepared 
for the expected increase in electric vehicle use by District residents and residents from 
neighboring jurisdictions who commute to the District in an electric vehicle.  

Interest and demand for electric vehicles is growing. At the end of March 2018,  there were 
over 450,000 net reservations  for Tesla’s mass market electric vehicle, the Model 3. With 
production of the Model 3 at about 5,000 vehicles a week,  Tesla expects an enormous uptick in 
consumers looking to charge their electric vehicles in the District within roughly the next twelve 
to eighteen months. So as to be able to ensure that the District and Pepco are in the best position 
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to serve current and future EV drivers, Tesla supports Pepco’s intent to implement a program that 
will further the development of an EV market in the District, while also achieving the District’s 
additional policy goals, such as furthering environmental justice, maximizing public benefit, and 
reducing the District’s generation of greenhouse gases.   

Tesla believes that generally, Pepco’s proposed Program should be helpful in removing 
barriers to transportation electrification adoption, such as a lack of customer awareness, high 
upfront costs of EV charging stations, and the lack of accessible charging stations for residents in 
multi-unit dwellings and drivers that rely on street parking.  Tesla supports Pepco’s proposed 
multi-pronged approach, which would seek to employ rate designs, and measures such as rebates 
or credits, or grant funds, as means of incentivizing EV charging station development and 
innovation. Such programs are important for increasing charging station accessibility throughout 
the District.   

With regard to specifics of the program, Tesla will work collaboratively with Pepco, the 
Commission and all the stakeholders, in making some refinements to ensure the program 
maximizes the positive impact on EV drivers and all ratepayers, while also achieving the District’s 
important social objectives.  As a leading manufacturer of electric vehicles and charging solutions 
provider, Tesla has extensive experience interacting with customers and developing charging 
stations, and can offer a unique perspective to this process.  

Tesla looks forward to reviewing Pepco’s application when it is filed, and in contributing 
to the dialogue thereon that will ensue in this docket.   

Thank you for your attention to this matter.  

Sincerely, 
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Appendix B 

Transportation Electrification Regulatory Developments in Other States 
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100 The table references only the most recently approved California programs.  Each of the three major 

California investor-owned-utilities has already received approval from California regulators to implement 

other programs: 

 

• Pacific Gas & Electric obtained approval on 12/21/2016 for a $130 million program where 

the utility may own EV supply infrastructure (“make-ready” infrastructure) to support up 

to 7,500 EV charging ports in MUDs, disadvantaged communities, and workplaces, with 

varying levels of site host participation payment rebates.  Utility ownership in MUDs and 

disadvantaged communities can be up to 2,625 EV charging ports. 

 

• Southern California Edison received approval on 1/14/2016 to implement a $22 million 

program to implement the Phase 1 Charge Ready pilot to deploy up to 1,500 EV charging 

stations and the complementary Market Education Program.  $18 million was split between 

make-ready work and rebates for workplace charging and MUDs, while $3.1 million was 

marked for market education targeted at disadvantaged communities and MUDs. 

 

• San Diego Gas & Electric received approval on 1/28/16 to implement the $45 million 

Electric Vehicle Grid-Integration pilot project, allowing the utility to deploy and own up 

to 3,500 EV charging stations, with 10 EV chargers at each of 350 businesses and multi-

tenant residential sites. 

State Utility Program Details 

CA100 

Pacific Gas & 

Electric 

Approved (on 05/31/2018) $236 million EV charging plan, 

including infrastructure investments and rebates for up to 

6,500 medium- and heavy-duty vehicles across 700 

commercial and industrial sites (known as the FleetReady 

Program).  Additional $22 million to add 234 DCFCs for 

passenger vehicles at 52 sites (known as the Fast Charge 

Program).  Additional $10.3 million for EM&V. 

Southern California 

Edison 

Approved (on 05/31/2018) $343 million plan for up to 8,500 

medium- and heavy-duty vehicle infrastructure investments at 

870 sites (known as the Medium- and Heavy-Duty Vehicle 

Charging Infrastructure Program).  Additional $13.7 million 

for EM&V. 

 

Proposed $760 million plan for 48,000 EV charging stations 

at workplaces, campuses, recreational areas and MUDs 

(known as the ChargeReady 2 Program).  Minimum of 30% 

of charging stations would be sited in low-income 

communities. 

San Diego Gas & 

Electric 

Approved (on 05/31/2018) $137 million plan to offer rebates 

and installation services for up to 60,000 customers for EV 

charging at home and small MUDs (known as the Residential 

Charge Program).  Additional $5.5 million for EM&V. 
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DE 
Delmarva Light & 

Power 

Proposed (in October 2017) program offering (1) rate options 

for off-peak charging by residential customers, (2) bill credits 

for EV owners who share usage information with the utility to 

help enhance future program design and offerings, (3) 

discounts for residential EV chargers, and (4) discounts for EV 

chargers sited at condominiums, apartment complexes, and 

parking garages.  The proposal also includes installation of 

two DCFCs along main transportation corridors and two 

curbside EV chargers located in neighborhoods.  

FL Duke Energy 

Approved (in November 2017) $8 million program to bring 

530 L2 EV charging stations to MUDs, workplaces, public 

long-dwell time locations, and highway and depot DCFC 

stations, and to fund customer education and outreach. 

MA 

Eversource 

Approved (in 11/2017) $45 million EV charging program to 

deploy 4,000 L2 chargers and 72 DCFCs; certain percentage 

to be deployed in environmental justice communities. 

National Grid 
Proposed $24 million investment in 1,200 L2 ports and 80 

DCFC ports. 

MI 

Consumers Energy 

Proposed $7.5 million program; rebates for installation of 

residential charging stations, L2 public chargers, and DCFC 

along state highways (pending with Michigan PSC). 

DTE 

Proposed (week of July 4, 2018) 3 year, $13 million pilot 

program called Charging Forward, including rebates for 

residential, commercial, and fleet EV charging infrastructure, 

and customer education programs (pending with Michigan 

PSC).  Rebates would fund 32 DCFCs, 1,000 L2s, and 2,600 

home smart EV chargers.  Rebate amounts of $500 

(residential), $2,500 per port for workplace/apartment, and 

$20,000 for DCFC. 

MN Xcel Energy 

Approved (in 4/2018) pilot program offering ability to charge 

EVs at home with off-peak rates without the need of a second 

meter. 

MO Ameren 

Proposed (in 2/2018) “Charge Ahead” program offering 

incentives for installation of workplace, MUD, and public EV 

charging stations, as well as DCFCs near interstate highways.  

Program also offers incentives for commercial customers 

transitioning to electric machinery.  

NJ 

Atlantic City 

Electric 

Proposed (in 2/2018) $15 million investment in financial 

incentives for residential and workplace charging, 30 DCFCs 

on main transportation corridors, and 150 L2 chargers on 

major roadways in neighborhoods, as well as innovation fund 

to provide grants to people or groups with projects designed 

to advance EV charging across the state. 

Public Service 

Electric & Gas 

Announced (in 6/2018) plans to seek approval of $300 million 

proposal to invest in a network of up to 50,000 smart EV 
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charging stations in residential areas, at workplaces, and along 

traffic corridors throughout the state. 

NV NV Energy 

Nevada regulators approved (in May 2018) NV Energy 

owning and operating EV charging stations, and including 

them in the utility’s rate base. 

Approved (in 7/2018) $15 million program to offer rebates for 

the purchase and installation of DCFCs and L2 EV chargers. 

NY 

Consolidated Edison 

April 2017 request for information (RFI) for a $25 million 

investment with additional third-party funding, focused on EV 

charger installations, off-peak rate EV charging design for 

customers, government EV fleet transition, and customer 

education and outreach. 

Received regulatory approval to reduce demand charges for 

select DCFC stations for seven years to encourage DCFC 

station investment. 

New York Power 

Authority 

Launched $40 million initiative to address key EV charging 

needs, including installing by the end of 2019 200 DCFC 

stations across the state at key interstate corridors and urban 

hubs, installing EV charging hubs at New York City airports, 

and developing EV-friendly model communities where 

utilities manage EV charging infrastructure.  The initiative is 

part of a larger $250 million proposed investment to accelerate 

transportation electrification. 

National Grid 
Expenditures of no less than $2 million and no more than $4 

million on EVSE financial incentives. 

Public Service 

Electric & Gas – 

Long Island 

Proposed $20.5 million program to accelerate EV adoption, 

including a workplace charging initiative, a residential smart 

charging program, public DCFC stations, demand charge 

relief, and customer education and outreach. 

New York Public 

Service Commission 

Held preliminary event (July 18-19, 2018) that could lead to 

formal recommendations from PSC Staff and PSC ruling late 

in 2018 or early in 2019.  In April 2018, four state agencies 

asked PSC to direct utilities to eliminate demand charges for 

DCFCs. 

OH AEP 

Approved (on 04/25/2018) $9.5 million EV charging plan; 

rebates for 300 L2 chargers and 75 DCFCs.  10% of $5.8 

million for DCFCs dedicated to sites in low-income areas.  

Remainder for L2 chargers (some earmarked for publicly 

accessible charging stations at workplaces/multi-unit 

dwellings, and 10% installed in low-income areas).  Utility 

collects 5% fee for administering rebate program. 

OR Pacific Power 

Approved pilot programs to provide information and services 

on EVs and EV charging, $1.5 million to fund electric 

transportation infrastructure grants to promote workplace EV 
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charging, and the installation and operation of seven public 

EV charging sites, each with DCFCs and L2 EV chargers. 

Portland General 

Electric 

Approved (in 2/2018) program to install $2.6 million of 

DCFCs and L2 EV chargers, $800,000 for six electric bus 

chargers, and $400,000 for EV adoption promotion.  PGE 

must also propose residential EV charger rebate program and 

$1 million workplace or fleet charging program. 

PA 
Duquesne Light 

Company 

Proposed (in 3/2018) $5 million “EV Charge Up Pilot” 

including: l) EV charging infrastructure evaluation, 2) 

education and outreach, and 3) customer EV registration 

incentives. EV charging infrastructure evaluation includes 20 

chargers at Duquesne workplaces, 15 DCFCs for urban 

commuting (focus on transit bus electrification), make-ready 

work for 650 L2 ports at workplaces, MUDs, fleet uses, and 

public sites, and 650 L2 charging station rebates.  Duquesne 

will own the workplace charging stations and the DCFCs. 

RI National Grid 

Proposed program of 320 L2 ports at 40 public, workplace, 

and MUD sites, and 19 DCFC ports at 9 public, ride-share, 

bus, and port/airport sites. 

UT 
Rocky Mountain 

Power 

Non-residential and MUD incentives for siting L2 and 

DCFCs. 

WA Avista 

Approved (in 2016) $3 million pilot program to install EV 

chargers at 120 residential, 100 workplace, and 45 public 

locations (including 7 DCFCs).  Pilot extension and expansion 

was approved in March 2018. 
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POTOMAC ELECTRIC POWER COMPANY 
BEFORE THE 

PUBLIC SERVICE COMMISSION OF THE DISTRICT OF COLUMBIA 
DIRECT TESTIMONY OF BRYAN CLARK 

FORMAL CASE NO. 1130 

 
 

 
 

Q1. Please state your name and position. 1 

A1.  My name is Bryan Clark.  I am Director of Utility of the Future at Pepco 2 

Holdings LLC (“PHI”).  I am testifying on behalf of Potomac Electric Power Company 3 

(“Pepco” or the “Company”). 4 

Q2. What are your responsibilities in your role as Director of Utility of the Future? 5 

A2.  I lead a planning and analysis team within the Legal and Regulatory divisions 6 

of PHI, which includes the Atlantic City Electric, Delmarva Power, and Pepco service 7 

territories.  This team is responsible for the evolution of policy and technology that will 8 

enable grid modernization and the development of the grid as a platform for the safe 9 

and reliable exchange of energy-related services for PHI’s customers. My team also 10 

serves in a lead role to assemble, analyze, and produce numerous regulatory 11 

compliance reports associated with the operations and engineering functions of the PHI 12 

utilities. 13 

Q3. Please state your educational background and professional experience. 14 

A3.   I earned an Associate of Applied Science Degree in Electronics Engineering 15 

from Delaware Technical & Community College, a Bachelor of Science Degree in 16 

Engineering from the University of Delaware, and a Master’s in Business 17 

Administration from Wilmington University.  I joined Delmarva Power at the Indian 18 

River Generating Station, progressing from the role of plant equipment operator to 19 

operations supervisor and subsequently serving as a project engineer and system 20 
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operator in Delmarva Power’s Electric System Operations Division.  I have held several 1 

management positions, including Manager of Asset Performance and Reliability, 2 

Distribution Control Center Manager, Process Manager of Reliability and Director of 3 

Engineering. In 2018, I was promoted to my current position of Director of Utility of 4 

the Future. 5 

I also served as vice chair of the Board of Junior Achievement of the Eastern 6 

Shore.  I have served as an Adjunct Professor of Electric System Operations 7 

Technology at Bismarck State University, and I am currently president of a cemetery 8 

trust corporation.  I currently serve on the Engineering Technology Industrial Advisory 9 

Board at the University of Maryland - Eastern Shore and the Engineering Technology 10 

Advisory Board at Delaware Technical & Community College. 11 

Q4. Summarize your testimonial experience. 12 

A4.  I have served as a Company witness and testified on reliability-related matters 13 

in base rate case proceedings for Pepco (District of Columbia (the “District”) and 14 

Maryland), Delmarva Power (Maryland and Delaware) and Atlantic City Electric (New 15 

Jersey).  In addition, I have testified in other matters including but not limited to DC 16 

PLUG (District of Columbia), and annual reliability performance proceedings for 17 

Pepco (Maryland) and Delmarva Power (Maryland). 18 

Q5. What is the purpose of your Direct Testimony? 19 

A5.  The purpose of my Direct Testimony is to provide an overview of the policies 20 

supporting the Company’s Transportation Electrification Program (“TE Program”).  In 21 

addition, my Direct Testimony summarizes how Pepco’s proposed TE Program and 22 

offerings will help to support the District of Columbia’s climate change policies and 23 
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remove barriers to the accelerated adoption of Plug-in Vehicles (“PIVs”) in all 1 

communities in the District.  The sources for my testimony are Company records, 2 

public documents, and my personal knowledge and experience. 3 

Q6. How is your testimony organized?  4 

A6.  My testimony is organized as follows.  I will: (a) provide a background and 5 

overview of the application; (b) provide additional information regarding the 6 

application and the policy considerations; (c) provide the Company’s plans to report 7 

data collected; (d) discuss stakeholder outreach and support received; and (e) describe 8 

potential partnership opportunities. This testimony was prepared by me or under my 9 

direct supervision and control.   10 

Transportation Elecrtification in the District 11 

Q7. Is the District prioritizing the electrification of transporation in the District? 12 

A7.  Yes.  The District is taking steps to prioritize transportation electrification as a 13 

key strategy to reduce fossil fuel dependence, energy costs, air pollution, and 14 

greenhouse gas (“GHG”) emissions.   15 

Q8. Why is the electrification of the transportation sector in the District a key strategy 16 

in achieving the District’s carbon-neutral and climate resilenecy goals? 17 

A8.  With close to 700,000 residents,1 400,000 daily commuters,2 and 20.8 million 18 

annual visitors,3 transportation is an important factor in reducing GHG emissions by 19 

100% in 2050.4  In fact, the transportation sector contributes more than 20% of the 20 

                     
1 The United States Census Bureau estimates that the District’s population was 693,972, as of July 1, 2017. 
2 District of Columbia Department of Energy Environment, “Clean Energy DC” at p. 157. 
3 Aaron Gregg, “D.C. reports another record year for tourism in 2017,” Washington Post (August 24, 2018). 
4 District of Columbia Department of Energy Environment, “Clean Energy DC” at p. 156. The District’s GHG 
emissions per capita are among the highest of any major U.S. city—higher than Los Angeles, higher than Boston, 
and higher than San Francisco and New York City combined. Id. at p. 3. 
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District’s carbon emissions, and transitioning the District to clean transportation options, 1 

such as PIVs, is a recognized means of reducing GHG emissions and improving air 2 

quality. 3 

Q9. Is the District taking any measures to promote transportation electrification? 4 

A9.  Yes.  The District provides PIV owners a discounted rate for first-time vehicle 5 

registration, and waives high occupancy vehicle lane restrictions, emissions testing, 6 

time-of-day and day-of-week driving restrictions, and the excise tax imposed on original 7 

certificates of title.5  In addition, the District provides tax incentives to convert 8 

petroleum-fueled vehicles to electricity (and other qualifying alternative fuels).6  9 

Q10. What measures is the District taking to support PIV charging infrastructure? 10 

A10.  The District provides tax incentives to offset the cost of residential and public 11 

charging infrastructure.7  In 2010, and as part of the Park and Charge Pilot Program, the 12 

District installed the first public Level 2 curbside PIV charging station in the United 13 

States at the intersection of 14th & U Street, NW, in partnership with ChargePoint 14 

America and Pepco and partially supported by federal grants.8  And, on March 29, 2017, 15 

the Electric Vehicle Public Infrastructure Expansion Act of 2017 was passed, which 16 

establishes a pilot program to place fifteen (15) publicly available charging stations in 17 

the District by January 1, 2019.  In addition, the District plans to use funds from its 18 

                     
5 District Department of Motor Vehicles (“DMV”), “Green Driver State Incentives in Washington DC,” (2018), 
http://www.dmv.org/washington-dc/green-driver-state-incentives.php. 
6 The maximum is $19,000, and this incentive applies to other qualified alternative fuels as well. See National 
Conference of State Legislatures, 2015, State Efforts Promote Hybrid and Electric Vehicles  
7 Kristy Hartman and Emily Dowd, “State Efforts to Promote Hybrid and Electric Vehicles,” National Conference 
of State Legislatures (Sept. 26, 2017). 
8 The District Department of Transportation (“DDOT”) launched the Park and Charge Pilot in November 2010 to 
provide electric vehicle users the ability to charge up at public curbside parking spaces. 
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portion of the Volkswagen Settlement Agreement to purchase PIV charging 1 

infrastructure.9   2 

Q11. Has Pepco identified barriers to wide-spread adoption of transportation 3 

electrification in the District? 4 

A11.  Yes, barriers include the lack of charging infrastructure, the inability of 5 

customers to afford higher upfront costs for advance technologies, the relative lack of 6 

PIV infrastructure in the District, the lack of exposure to PIV options and understanding 7 

of benefits, and limited funding options.  The Company’s proposed offerings also are 8 

meant to address these barriers to a widespread adoption of transportation electrification 9 

in the District.   10 

Benefits of Pepco’s TE Program 11 

Q12. Please explain the purpose of Pepco’s TE Program.   12 

A12.  Pepco’s proposed TE Program serves several purposes and will provide 13 

numerous benefits to the District.  Pepco’s TE Program will expand PIV ownership and 14 

use in areas not yet touched by the competitive market, such as electrification of city 15 

buses, more public charging, siting of chargers in multi-family dwelling unit (“MDU”) 16 

complexes, and by providing opportunities to underserved communities,  along with 17 

removing barriers to PIV adoption and attempting to educate customers about the 18 

benefits of using electric power as a fuel source.   19 

                     
9 Department of Energy and the Environment, “The District of Columbia’s Spending Plan for Volkswagen 
Settlement Funds (Beneficiary Mitigation Plan) (July 6, 2018).  From 2009 thru 2015 Volkswagen sold 2.0 and 
3.0 liter diesel powered vehicles equipped with illegal “defeat devices.” Due to these defeat devices, these vehicles 
emitted ten to forty times above the carbon dioxide standard. As part of the settlement VW is required to spend a 
total of $2.7 billion on emission reduction strategies/programs in the U.S, of which $8.125 million has been 
apportioned to the District.  VW Settlement Plan at p. 1. 
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Q13. How will the TE Program support the District’s clean air and climate change 1 

goals? 2 

A13.  It is clear that environmental standards have been changing over the past several 3 

years, and with these changes, many localities and governments are adopting stricter 4 

and more environmentally friendly policies aimed at reducing greenhouse gas emissions 5 

and efficiently using resources, including renewable resources.  The District of 6 

Columbia has set forth ambitious Greenhouse Gases (“GHG”) emissions reduction 7 

goals, as Mayor Bowser has pledged to make Washington, DC carbon-neutral and 8 

climate resilient by 2050.10  Pepco, as the sole electric distribution utility in the District, 9 

is eager to assist the District and Pepco customers in attaining these policy goals and the 10 

promotion of transportation electrification in the District.  The proposal before the 11 

Commission is an important step forward and includes several offerings that directly 12 

support the District’s policy goals.  13 

Q14.  Please discuss other benefits of the TE Program. 14 

A14.  Consistent with but separate from the natural, market-driven growth of PIV 15 

ownership, increases in PIV use over time will have increasingly meaningful impacts 16 

on the Company’s distribution system. With the recent increase of PIVs across the 17 

country and within Pepco’s service territory, the Company is focused on the impact of 18 

electric vehicles and charging infrastructure on the electric distribution system.  To that 19 

end, the Company is seeking to mitigate reliability impacts and proactively test 20 

                     
10 The District’s previous goal was an 80 percent reduction by 2050; however, last year Mayor Bowser joined 
more than 60 mayors and deputy mayors from all over the world, as well as hundreds of urban and sustainability 
leaders, at the C40 Mayors Summit in Mexico City, to commit to this goal. 
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methodologies to incentivize customers to shift PIV charging to off-peak periods.  The 1 

Company is also seeking to better understand whether and to what extent customers will 2 

change behavior associated with potential PIV charging given the incentivized off-peak 3 

rates.   4 

Q15. Describe how the TE Program will fill market gaps in the District of Columbia. 5 

A15.  Market gaps consist in areas, whether they be neighborhoods or entire wards, 6 

that do not currently have access to public charging or sufficient access to electric 7 

transportation options.  For example, 83% of public charging locations within the 8 

District of Columbia are sited in Northwest, 10% Northeast, 4% Southwest and 3% 9 

Southeast.11 Although Pepco’s proposal will not immediately result in electric 10 

transportation options for the areas it identifies as underserved, the proposals in 11 

Offerings 5 and 7 through 11 will take a step in the right direction to bring electric 12 

transportation to these communities.  13 

Q16. Do Pepco customers support transportation electrification in the District? 14 

A16.  Yes.  A Customer Survey conducted by Morning Consulting reveals tht support 15 

for a PIV network in the District is fairly strong.12   40% of respondents stated that they 16 

strongly support it, and another 37% said they somewhat support it.13  Few respondents 17 

say they somewhat oppose it or strongly oppose it (1%). In addition, based on recent 18 

survey results, the majority of District residents polled say that the environment is 19 

                     
11 Source: https://www.afdc.energy.gov/  (As of August 10, 2018). 
12 The Company collaborated with the Edison Electric Institute to survey District residents (“Customer Survey”) 
to gauge their interest, knowledge, and awareness of electric transportation, and poll their modes of commuting.  
Morning Consult conducted the survey on June 12-27, 2018, among 502 adults, across all eight Wards.  See Direct 
Testimony of Company Witness Murphy at pages 3-4. 
13 Customer Survey p. 76 Table EEI10. 
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important to them, with two-thirds saying the environment is very important to them 1 

personally, while 29% say it is somewhat important.  Support is strong for this initiative 2 

as it pertains to the environmental benefits. 3 

TE Program Description 4 

Q17. Provide an overview of the TE Program. 5 

A17.  Pepco’s TE Program includes proposals to facilitate wide-spread and accessible 6 

electric transportation charging infrastructure, implement grid-integrated rates, partner 7 

with entities and institutions seeking to deploy charging infrastructure, coordinate with 8 

District agencies and other stakeholders to discuss policy concerns, leverage and 9 

provide new opportunities for competitive equipment and service providers, and take 10 

advantage of renewable energy.  In addition, the Company proposes an Innovation and 11 

Technology Program, a program to direct benefits to underrepresented and underserved 12 

communities, an Education and Outreach Plan, and data collection and reporting 13 

requirements.  Table 1 lists the proposed 13 offerings and the targeted market segments.   14 

  



Witness Clark 

9 
 

Table 1: Program Components and Targeted Market Segments 1 

 2 

Q18.  Please describe the design of the TE Program. 3 

A18.    The TE Program is holistic in nature.  Meaning, rather than offering a single 4 

program, the Company proposes to provide customers and the community with 5 

multiple offerings designed to serve a range of customer types and target multiple 6 

segments of the market.  As such, the Company proposes to implement a program 7 

consisting of 13 separate offerings, in addition to the Customer Education and 8 

Program Components Residential Commercial Public

Residential Whole House TOU  (Offering 1) X

Residential Customers with existing EVSE and receiving FleetCarma 

units (Offering 2) X

Smart Level 2 EVSE for Residential customers (Offering 3) X

Residential Customers Smart Level 2 EVSE rebates of $500. 

Maximum for 500 participants (Offering 4) X

Smart Level 2 EVSE for Multi‐Dwelling Units (Offering 5) X

Smart Level 2 EVSE for Workplaces (Offering 6) X

Public Neighborhood Smart Level 2 EVSE  (Offering 7) X

DC Fast Chargers (Offering 8) X

Electric Fleet/Light Duty Charging Infrastructure  (Offering 9) X

Electric Taxi / Rideshare Infrastructure (Offering 10) X

Electric Bus Infrastructure (Offering 11) X

Innovation Fund (Offering 12) X

Technology Demonstration (Offering 13) X X X
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Outreach Plan, to benefit the residential, commerical and public sectors. These 1 

offerings focus on providing Pepco’s customers with new charging infrastructure and 2 

innovative electric rate options and incentives.  The offerings cover residential use of 3 

PIVs through discounted rates or credits and/or discounted equipment, but also 4 

supports MDUs, as well as public-space installation of Smart electric vehicle supply 5 

equipment (“EVSE”). In addition, there are elements that address infrastructure 6 

support for the public electric bus, taxi cabs, rideshare and fleet sectors. Pepco proposes 7 

an Innovation and Technology Program that includes an Innovation Fund to encourage 8 

innovative projects (such as electric buses) to facilitate the electrification of the 9 

transportation sector in the District, and a Technology Demonstration component to 10 

integrate microgrid technologies into community-based cluster of Direct Current Fast 11 

Chargers (“DCFCs”).  12 

Q19. Please provide a brief description of the residential offerings.14 13 

A19.  To accommodate residential charging, the Company proposes five offerings 14 

that will not only target residential customers who have purchased a new or pre-owned 15 

PIV or leased a PIV, but also customers who are contemplating purchasing a PIV, 16 

including customers who live in MDUs.  In addition, customers are offered the option 17 

to choose an energy source that is 100% renewable.  The proposed Residential 18 

offerings—Offerings 1 through 6 focus on single use applications for customers with 19 

and without an existing, installed EVSE.     20 

 Residential Whole-House Time of Use (“TOU”)15  - Offering 1 21 

                     
14 See Direct Testimony of Company Witness Stewart for a more detailed description of each program offering.   
15 See Direct Testimony of Witness Stewart at p. 8. 
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 Residential Customers with existing, installed EVSE16  - Offering 2 1 

 Residential Smart Level 2 EVSE17 - Offering 3 2 

 $500 rebate for residential smart Level 2 EVSE18 - Offering 4 3 

 MDUs19 - Offering 5 4 

 Workplace Charging20 - Offering 6  5 
 6 

Q20. What is a TOU rate? 7 

A20.  A TOU rate is a rate that is structured according to peak and off-peak times of 8 

day.  Under such a plan, customers’ bills will be determined by how much energy they 9 

use and when they use it.   10 

Q21. Why did Pepco include a Whole-House TOU rate in the TE Program? 11 

A21.  The TOU rate will incentivize PIV drivers to shift their load and charge during 12 

off-peak hours, which will help the Company meet customer demand without, in most 13 

cases, needing to add infrastructure to serve increased load.  Because customers who 14 

select this offering will likely be parked at home overnight, this TOU rate will be a 15 

good fit for these PIV drivers.    16 

                     
16 See Direct Testimony of Witness Stewart at p. 9. 
17 See Direct Testimony of Company Witness Stewart at p. 10. 
18 See Direct Testimony of Company Witness Stewart at p. 12. 
19 See Direct Testimony of Company Witness Stewart at p. 13.  This offering will be limited to 100 customers 
and will be available on a first-come-first serve basis. 
20 See Direct Testimony of Company Witness Stewart at p. 13. 
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Q22. Why does the Company propose to provide discounts to customers for residential 1 

EVSEs? 2 

A22.   These offerings will help address cost barriers by offsetting the upfront costs of 3 

charging equipment, incentivize PIV adoption in the District, and address some driving 4 

range anxiety concerns. 5 

Q23. Why does Pepco propose to include charging infraststruture for MDUs? 6 

A23.  MDUs are a major component of the housing stock in the District, as 70% of 7 

the District’s housing stock are comprised of apartments, condominiums, and 8 

cooperatives.21 Recognizing this fact, Pepco proposes an offering to address the 9 

challenges many MDU residents face when either owning/leasing a PIV, or when 10 

considering owning/leasing a PIV. 11 

Q24. Please describe these challenges. 12 

A24.  For District residents living in MDUs charging a PIV can present more 13 

challenges than charging in single-family homes.  Unlike PIV drivers in single-family 14 

homes, residents of MDUs often lack the ability to install charging infrastructure in 15 

these locations because these drivers may not have ownership or control of the space 16 

where the charging station will be installed.  Tenants may face site-related challenges 17 

that prevent charger installation. And even if a site could accommodate an on-site 18 

charger, many customers may be unwilling to invest or the price of the installation may 19 

be cost-prohibitive.    20 

                     
21   Yesim Sayin Taylor, “Taking Stock of the District’s Housing Stock,” D.C. Policy Center at p. 11 (March 
2018). 
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Q25. What other benefits does Offering 5 provide? 1 

A25.  Offering 5 addresses the limited availability of charging alternatives for 2 

commercial customers with multi-use requirements.  Due in part to the lack of street 3 

parking for dedicated vehicle charging, options are being provided to address the 4 

parking constraints in the District of Columbia.  Specifically, through Offering 5, MDU 5 

residents will now have access to private charging within their complexes or 6 

neighboring parking lots.   7 

Q26. Why did the Company include Offering 6 for workplace charging? 8 

A26.  Workplaces represent a significant segment where additional charging stations 9 

can drive increased PIV adoption because when residential charging at home is not 10 

available, workplaces become the primary locations for vehicle charging.  However, 11 

these  locations face obstacles to infrastructure investment that are similar to the 12 

obstacles faced by MDUs, such as the fact that the building owner or manager may be 13 

reluctant to invest.  The Company’s TE Program will target charging infrastructure for 14 

workplaces (Offering 6), which offer around-the clock opportunities for grid-integrated 15 

charging for potential PIV customers who currently may not have convenient access to 16 

charging facilities.   17 

Q27. Please provide a brief description of the public offerings.22 18 

A27.  To address the needs of District customers, commuters, taxis, rideshare 19 

services, buses, and visitors to the District, Pepco proposes to offer Public Smart Level 20 

2 Charging and DCFCs, as well as charging for taxi/rideshare services and electric 21 

                     
22 See Direct Testimony of Company Witness Stewart for a more detailed description of each program offering.   
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buses. The proposal provides PIV users with alternatives to charge their vehicles using 1 

a Level 2 EVSE23 (Offering 7) or DCFC24 (Offering 8).   2 

Q28. Why is public charging infrastructure so important to the development of a 3 

sustained PIV charging infrastructure in the District? 4 

  A28.  Currently, there are 98 charging stations in the District, and the majority are 5 

aggregated in the downtown and midtown areas of the District.  These public charging 6 

stations do not provide easy access to drivers who do not live or travel in these areas.  7 

Broader access to public charging is needed to expand PIV adoption to wider 8 

populations in the District, especially those customers who cannot charge at home.   9 

Q29. How will the Company determine where to site these public charging stations? 10 

A29.  After consulting with District agencies, developers, and other stakeholders, 11 

Pepco plans to site the public charging infrastructure in strategic locations, in all Wards, 12 

and on the basis of traffic patterns and need. Because PIV charging takes anywhere 13 

from 15 minutes to several hours, most PIV drivers plan around the charging time to 14 

do something else while their vehicle charges. 15 

  For DCFCs, Pepco will target locations that serve local and long distance 16 

travelers across the District, which will also be a resource for customers riding in 17 

MDUs.  The Company proposes to site DCFCs at shopping centers, convenience stores, 18 

                     
23 A PIV connected to a Level 2 charger takes between 3 to 5 hours to charge a fully depleted 50-mile battery. 
24 DCFC refers to the technology that converts AC electricity to direct current (“DC”) and delivers a charge to 
the vehicle at higher power, typically 50 kilowatts. A PIV connected to a DCFC takes about 30 minutes to charge 
a fully depleted battery to about 80%, depending on battery size. Not all PIVs are able to accept DC fast charging. 
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restaurants, and other such destination locations.  The Company also proposes to site 1 

DCFCs along high density-traveled corridors.     2 

Q30. Please provide a brief description of the commercial offerings.25 3 

A30.  In response to feedback received from stakeholders, Pepco modified its 4 

program to expand commercial offerings to customers.  Pepco expanded its program to 5 

include Offering 9—charging infrastructure for fleet/light duty vehicles. In addition, 6 

the TE Program includes charging infrastructure for taxi/ridehare services that use PIVs 7 

and charging infrastructure for electric buses.  The Green Rider will be included in the 8 

rate structure for the public charging offerings, which will enable the first carbon-free 9 

charging network in the District of Columbia and one of the first in the nation. 10 

Q31. Why did the Company include an offering for fleet/light duty vehicle charging? 11 

A31.  The District government and many businesses that own and/or operate fleet 12 

trucks in the District are also moving towards or considering the move to electric fleet 13 

trucks.  Pepco included this offering to complement the transition that the District and 14 

other District agencies and businesses making to electrificy their fleets.   15 

Q32. What is the District doing to electrify its fleets? 16 

A32.  The District of Columbia’s Climate Action Plan provides for a substantial 17 

incorporation of PIVs into the government fleet,26 and the District of Columbia Water 18 

and Sewer Authority has replaced numerous utility vehicles with PIVs.  19 

                     
25 See Direct Testimony of Company Witness Stewart for a more detailed description of each program offering.   
26 Government of the District of Columbia. “[Draft] Climate of Opportunity: A Climate Action Plan for the 
District of Columbia,”  (September 2010).     
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Q33. What are local busineses doing to electrify their fleets? 1 

A33.  Walmart, Amazon, Budweiser, and other companies that conduct business in 2 

the District pre-ordered Tesla’s electric fleet trucks.27 Although it has not been 3 

determined that these companies will dispatch their electric fleet trucks to the District, 4 

a developed fleet truck charging infrastructure would likely increase such chances. 5 

Q34. Why is the Company proposing an offering for taxi/rideshare charging? 6 

A34.  Offering 10 was added in response to comments received by taxi cab drivers 7 

regarding the lack of accessible charging infrastructure in the District, and discussions 8 

with rideshare services.  Taxis and rideshare services comprise a significant portion of 9 

transportation in the District, as cab companies and independent drivers account for 10 

approximately 7,500 of the District’s taxis,28 in addition to the hundreds of rideshare 11 

drivers in the District.  Pepco is proposing charging infraststructure to aid and promote 12 

the electrification of taxi and rideshare services in the District. 13 

Q35. Why is the Company proposing an offering for electric bus charging? 14 

A35.  Offering 11 is intended to complement the District’s efforts to electrify its bus 15 

fleet, as well as encourage and facilitate the transistion of other bus fleets located in the 16 

District, such as colleges and commercial businesses, to electric fleets.  In addition, the 17 

tourist industry is a uniquely weighted market segment in the District, as tour 18 

companies, such as Big Bus, that own and operate buses in the District are also shifting 19 

or considering a shift to electric buses.29 20 

                     
27 Mark Matousek, Tesla has a new customer for its electric Semi — here are all the companies that have ordered 
the big rig, Business Insider, (April 25, 2018).  
28 Martin Di Caro, Can Taxis Compete with Uber? Overhaul of D.C. Cabs on the Way, WAMU,  (September 26, 
2016).   
29 See Katishi Maake, A D.C. tour bus company switches gears to all-electric, zero emissions, (July 19, 2018). 



Witness Clark 

17 
 

Q36. Please describe the Innovation Fund and its purpose. 1 

A36.  Pepco intends to provide additional support, in the form of financial incentives, 2 

to District residents or District organizations for innovative projects designed to further 3 

PIV charging in the District of Columbia and support electrification of the 4 

transportation sector.  The grants provided through an innovation fund of $1 million to 5 

be established under this offering, are intended to encourage innovative ideas that are 6 

designed to serve multiple users and/or multiple tenant applications, such as electric 7 

car share hubs, urban residential charging hubs, DCFC applications for multi-family 8 

and multi-tenant applications, and mobility fleet applications.   9 

Q37. Please describe the Technology Demonstration and its purpose. 10 

A37.  Pepco seeks to establish a Company-sponsored program that would include 11 

integration of microgrid technologies into a community cluster of DCFCs that focuses 12 

on mass EV transportation within District of Columbia. Pepco proposes to award 13 

funding based on an application and review process conducted by the Company, with 14 

assistance and input from key internal and external stakeholders. The proposed 15 

incentives would be a monetary rebate issued by Pepco in an amount up to 50% of the 16 

cost of the project. The project cost amounts to which the rebate would apply would be 17 

the net project cost after applying all other applicable incentives, grants, awards, or 18 

discounts.   19 

Q38.  Please provide the number of units per offering the Company is proposing. 20 

A38.  Pepco’s proposal includes the following number of units per sector: 21 
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Residential (700), Commercial (150), Public Space-General (55) and Public Space-1 

Fleet/Rideshare/Bus (50).  The specific number of units for the Innovation Fund and 2 

Technology Demonstration offerings will be determined at a later time but will be 3 

within the budgets provided for each respective offering.   4 

Data Collection and Reporting 5 

Q39. Please describe the data the Company will collect during the course of the TE 6 

Program. 7 

A39.  Pepco will collect data regarding the locations of registered PIVs and whether 8 

customers shift the times for charging their vehicles to off-peak times in response to 9 

the incentives provided through the TE Program. The Company will also be able to 10 

use the data to identify loading characteristics on local transformers to determine the 11 

extent to which the incremental load and demand caused by PIV use contributes 12 

to overloading conditions. In addition, Pepco expects to gain operational experience 13 

in communicating with Smart EVSEs such that demand response events can be 14 

called and the number of customers who respond to the demand response events can 15 

be determined. The Company will also review the meter data from the EVSEs where 16 

a second meter exists to determine EVSE data accuracy.  Further, the Company will 17 

tabulate program costs, customer enrollment counts (by program offering, vehicle type 18 

and by customer quadrant location) and describe customer education and outreach 19 

efforts.30   20 

                     
30 See EV Workshop Report.  Workshop 2. 
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Q40. Please discuss the importance of Pepco collecting such information. 1 

A40.  The data collected, such as transformer loading information, allows the 2 

Company to make proactive rather than reactive decisions as it pertains to transformer 3 

replacements or other necessary infrastructure.  Specifically, if an overloaded 4 

condition exists due to PIV clustering, Pepco will be able to perform transformer 5 

replacements during the course of business as opposed to conducting costly 6 

emergency replacements. In addition, if the meter accuracy of the onboard EVSE 7 

metrology is within a tolerance that is acceptable by the Commission, the need for 8 

second meters in future applications may not be necessary, thus, reducing overall 9 

program costs.  It is also important for Pepco to analyze the number of PIVs on the 10 

road and the charging habits of the owners of those PIVs so it can make necessary 11 

adjustments to the grid.  Finally, Pepco will quantify the savings that participating 12 

customers enjoyed as a result of the PIV Program, as well as their overall satisfaction 13 

with the PIV Program. 14 

Q41. Please describe the data submission frequency.  15 

A41.  The Company proposes to file reports with the Commission on a quarterly and 16 

annual basis to make available status updates regarding the program to the 17 

Commission and interested parties.  The Company’s filings will be sensitive to 18 

protecting customers’ personally identifiable information, in accordance with District 19 

law and applicable Commission regulations.31   20 

                     
31 Reporting of customer information will be provided pursuant to 15 DCMR § 308.  
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Customer Education and Outreach Plan 1 

Q42. Please explain the importance of including the Customer Education and 2 

Outreach Plan in the TE Program. 3 

A42.  Among the many barriers to wide-spread PIV adoption is the lack of consumer 4 

awareness. In the Customer Survey, respondents indicated that they are generally 5 

unaware of whether there are charging stations near places accessible to them or if 6 

PIVs are located at nearby dealerships.32  To address this issue, Pepco will provide 7 

customers with understandable and relevant information on PIV options and benefits.  8 

As the only electric distribution Company in the District, Pepco will leverage its 9 

exsiting relationship with customers to increase customer education and awareness 10 

and support customers in their evaluation of PIVs, rate plans and programs, and 11 

charging infrastructure.33   12 

Q43. Please describe the education and outreach that Pepco will provide through the 13 

proposed offerings. 14 

A43.  Pepco is proposing a focused approach to meet program participation 15 

levels, inform customers about electric vehicle opportunities, and to help raise 16 

awareness about the benefits of electric transportation to its customers.  Education 17 

and outreach efforts, including a media campaign, will help to raise awareness of 18 

PIVs and also focus on providing valuable information.  Specifically, the Company 19 

will provide information regarding charging infrastructure availability and off-peak 20 

charging opportunities.  Pepco will also make customers aware of the available 100% 21 

                     
32 Customer Survey at p. 26, Table EEI5_1, p. 30, Table EEI5_4, p. 34 Table EEI5_5, p. 38, Table EEI5_6. 
33 Jones, Brian, et al., “Accelerating the Electric Vehicle Market,” M.J. Bradley & Associates, March 2017, p. 10. 
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renewable energy adder which will use Renewable Energy Credits (“RECs).  The 1 

media campaign will include traditional media outlets along with social 2 

media advertising, printed materials for local automobile dealerships that sell or 3 

lease new and used PIVs, Pepco customer bill inserts, and outreach at community 4 

events as outlined in Company Witness Murphy’s Direct Testimony.  In addition, 5 

Pepco will also strive to manage the customer experience as one decides on a PIV, 6 

helping guide the customer through subscription, engagement, and enrollment 7 

process. 8 

Q44. Please describe the enrollment efforts that Pepco will undertake through the TE 9 

Program. 10 

A44.  Participants may enroll in the proposed offerings either through the Company’s 11 

website, via US Mail or in person at Pepco’s office locations by submitting a signed 12 

application.  In addition, opportunities to submit applications will be available during 13 

Company-sponsored events, including those devoted solely to electric transportation, 14 

and through marketing materials provided to local automobile dealerships.  The 15 

Company will review the application and notify the customer of their offering 16 

enrollment status.  Applications meeting all designated criteria for the offering will be 17 

accepted on a first-come, first-served basis until the predetermined caps for each 18 

offering are reached.  As the Company works to achieve its program participation 19 

levels and raise education and awareness across the District of Columbia, Pepco 20 

will target all socioeconomic classes and communities in the District.  21 
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Q45. Will Pepco’s proposed TE Program hinder competition or pose an unfair business 1 

advantage? 2 

A45.             No, the Company’s proposal will not limit competition in any significant way 3 

or harm customers.  The Company’s proposal is limited in scope and is intended to 4 

remove barriers to PIV adoption in the District while addressing gaps in the market 5 

such as charging options for bus fleets, workplaces, multi-unit dwellings, and 6 

underserved communities in the city.   7 

The procurement and installation of the program’s charging equipment will be 8 

competitively bid to qualified contractors and vendors, which will enable more 9 

competition in these PIV-supporting market segments.  Further, the rates offered would 10 

be regulated by the Commission, which has extensive utility oversight, such as rate 11 

case regulation, audit authority and investigative powers.  The Commission’s oversight 12 

and regulation of the Company would address potential anticompetitive impacts.  13 

Moreover, in an attempt to create more transparency and accountability, Pepco 14 

proposes broad reporting requirements.  Accordingly, the potential competitive harm 15 

caused by Pepco’s TE program will likely be minimal relative to the potential net public 16 

benefits associated with the Program.   17 
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Program Implementation34 1 

Q46.   Please explain Pepco’s plan for implementing the TE Program and the various 2 

residential and commercial offerings. 3 

A46.  Pepco anticipates that the entire program will be implemented over a five-year 4 

period.  As described below and in the testimony of Company Witness Stewart, the 5 

timing of when and the extent to which the Company deploys the program offerings 6 

will be dependent on the type of offering at issue and the number of customers that 7 

choose to participate.   8 

Residential Offerings (Offerings 1-6):  For the residential customer offerings, 9 

the extent of participation will drive the duration of the program.  For example, under 10 

Offering 2, there is a cap of 150 participants.  Accordingly, the full implementation of 11 

this offering will be driven entirely by the number of customers that participate and 12 

when they enroll.  Similarly, the provision of Offering 5 (MDU charging infrastructure) 13 

will be driven by customers’ demand for the offering.  Offering 6 (workplace charging) 14 

will be implemented once the Company has identified customers with established and 15 

genuine interest in the offerings, a demonstrated a sufficient plug-in need, and proof of 16 

appropriate real estate to site the charging-related infrastructure 17 

Public Offerings (Offerings 7-8):  Before installing the public smart Level 2 18 

charging stations (Offering 7) and the DCFC (Offering 8), the Company will consult 19 

with District officials and other stakeholders to discuss siting, potential locations, and 20 

                     
34 See Direct Testimony of Company Wintess Robert Stewart for a detailed description of the program 
implementation. 
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other relevant issues.  Pepco anticipates that a full roll-out of these chargers under 1 

Offerings 7 and 8 will take up to five years.   2 

Commercial Offerings (Offerings 9-11):  The fleet infrastructure offerings 3 

(Offering 9) will be implemented once the Company has identified customers with 4 

established and genuine interest in the offerings, a demonstrated a sufficient plug-in 5 

need, and proof of appropriate real estate to site the charging-related infrastructure.  6 

Offering 10 and Offering 11 involve infrastructure-related incentives.  Both potential 7 

rideshare vehicle and bus locations will be determined and sited after engagement with 8 

stakeholders and District agencies.   9 

Q47. Will the TE Program provide any specific benefits for Disadvantaged 10 

Communities in the District? 11 

A47.    Yes.  To address the disparate impacts that transportation and air pollution have 12 

on Disadvantaged Communities in the District, Pepco proposes to deploy at least 20% 13 

of the residential charging infrastructure, at least 20% of the workplace charging 14 

infrastructure, and at least 20% of the public charging infrastructure in Disadvantaged 15 

Communities in the District. 16 

Q48. How has the Company identified these Disadvantaged Communities? 17 

A48.  For purposes of the TE Program, Disadvantaged Communities include Ward 5, 18 

Ward 6, and Ward 7, as the District Office of Energy and Environment (“DOEE”) 19 

identified these areas in the District as the most vulnerable and impacted by air 20 
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pollution, based on the following factors:  asthma rates in the District, mortality rates 1 

from cancer and heart disease, and income levels.35      2 

Q49. Why does Pepco’s TE Program specifically target these Disadvantaged  3 

Communities? 4 

A49.     Pepco supports the District in its efforts to ensure that all citizens, especially the most 5 

vulnerable, benefit from transportation electrification and efforts to reduce GHG 6 

emissions and improve air quality.36  Disadvantaged Communities37 are often the most 7 

affected by the negative environmental and air quality impacts of transportation.  At 8 

the same time, they are often the least financially able to self-fund the upfront costs 9 

associated with converting to electric technologies to help address these negative 10 

impacts.  To ensure that the benefits of the TE Plan also accrue to customers in 11 

Disadvantaged Communities, Pepco proposes to focus on deploying charging 12 

infrastructure and education and outreach efforts in the communities of Ward 5, Ward 13 

7, and Ward 8. 14 

A Comprehensive Approach 15 

Q50. Please explain the role Pepco is playing and can play in changing the landscape 16 

of electric transportation and PIV charging in the District. 17 

A50.  First, Pepco’s role is to provide safe and reliable electricity that powers electric 18 

transportation through its distribution network.  Pepco can remove barriers to electric 19 

                     
35 Department of Energy and the Environment, “The District of Columbia’s Spending Plan for Volkswagen 
Settlement Funds (Beneficiary Mitigation Plan) at p. 7 (July 6, 2018).   
36 For example, the District’s VW Spending Plan “advances environmental justice by placing special emphasis 
on communities in Washington, DC that have been disproportionately impacted by air pollution.”  VW Settlement 
Plan at p. 1 (quoting Mayor Muriel Bowser).     
37 For purposes of this Application, Disadvantaged Communities include Ward 5, Ward 6, and Ward 7, as DOEE 
identified these areas in the District as the most vulnerable and impacted by air pollution, based on the following 
factors:  asthma rates in the District, mortality rates from cancer and heart disease, and income levels.  See VW 
Settlement Plan at pp. 4-8.      
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transportation adoption and deploayment by educating customers and other 1 

stakeholders, managing and optimizing vehicle charging, creating off-peak 2 

charging incentives, and deploying charging infrastructure.   3 

As an incumbent utility, Pepco has the unique ability to add value to grid users 4 

by exercising some degree of control over PIV chargers to efficiently manage power 5 

flows, provide open access without membership restrictions and procuring and 6 

owning chargers in certain situations to spur electrification to more quickly yield 7 

environmental benefits for all customers.  One of the primary focuses of Pepco’s TE 8 

Program is to assist the District in meeting and exceeding its aggressive policy goals 9 

related to greenhouse gas emission reductions and the expansion of renewable 10 

resources.  Several of the offerings proposed by Pepco directly impact these 11 

mandates, while others indirectly cause reductions in emissions by spurring the 12 

adoption of PIVs in the city and allowing customers to choose all-renewable sources 13 

through the “PIV-Green” adder.  Moreover, as a utility and non-competitive actor in 14 

this space, Pepco is positioned to expand the use of PIVs to areas currently 15 

underserved by the competitive market.   16 

Q51. How else can the Company assist in promoting transportation electrification in 17 

the District? 18 

A51.  Distribution utilities such as Pepco also can help provide a foundational system 19 

of charging infrastructure that supports the needs of its customers, while also 20 

supporting a reliable, consistent, and positive customer experience.  A utility’s 21 

obligation to serve all customers in its service areas makes it particularly well-suited to 22 

expand electrification across transportation modes and increase access to electric 23 
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transportation for the benefit of all customers, including economically disadvantaged 1 

communities.  In this manner, Pepco can further improve and ensure fair access to 2 

charging infrastructure and afford all customers the opportunity to benefit from 3 

increasingly-economical PIVs.   4 

Q52. What challenges could increased PIV ownership cause for the Company’s 5 

distribution system? 6 

A52.  A major challenge utilities face in integrating PIV loads lies in operating a 7 

reliable grid given the variability in PIV charging needs.  While PIV loads are not 8 

currently large enough to affect the grid, with widespread adoption of PIVs on the 9 

horizon, the impact on peak load could be material, particularly at the distribution and 10 

circuit level.  Studies have shown that a majority of PIV charging will take place at 11 

residential locations with off-street parking.38  With the average size of a residential 12 

Level 2 charger of 3 kW, two of these chargers equal or exceed the load of an average 13 

residence.  As a result, even a small number of vehicles, charging simultaneously on 14 

a distribution feeder (for example, in the same housing development), could 15 

significantly increase peak loads.  Utilities must be prepared for the expected increase 16 

in the number of PIVs on the road and must understand the charging patterns of the 17 

owners of those PIVs so they can make necessary adjustments and enhancements to 18 

the grid.  Importantly, utilities must learn how to influence the charging practices of 19 

those owners so as to direct as much charging as possible to off-peak hours and thereby 20 

spread fixed system costs for the benefit of all customers.  If utilities can effectively 21 

incentivize customers to charge off-peak, overloads to these transformers can be 22 

                     
38 Charging Behavior Revealed.  Idaho National Laboratory.  www.inl.gov. 
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managed so as to extend the life of the existing asset while allowing the vehicles to be 1 

fully charged by the morning.  2 

Q53. Why is Pepco best positioned to address these challenges? 3 

A53.  The Company’s action and involement is needed to ensure that widespread 4 

transportation electrification occurs in a manner that benefits all customers and is 5 

integrated cost effectively into the grid.  Customers view Pepco as an energy expert 6 

and expect the Company to provide information on energy-related technologies, 7 

including electric-transportation technologies. As customers seek guidance and options 8 

from Pepco, the Company must be able to provide them solutions, which include 9 

affordable, reliable, and easy-to-use charging infrastructure options.  Pepco’s 10 

investment in PIV charging infrastructure will allow the Company to partner 11 

proactively with automakers, charging service providers, transportation planners, state 12 

and local governments, and other stakeholders to gain better visibility into PIV 13 

charging behavior, customer needs, and long-term technology trends that will inform 14 

system planning. 15 

As the operator of the District’s electric grid, Pepco alone has the system-level 16 

knowledge to integrate all transportation modes efficiently and safely with the existing 17 

power system.  As the Company plans for the future, it should be allowed to leverage 18 

the tools at its disposal to plan for and shape the transition proactively.  Therefore, 19 

coupled with the fact that Pepco has already shown the ability to support PIV charging 20 

infrastructure options, the Company should be afforded the opportunity to invest in 21 

transportation electrification, including options for full ownership and operation of 22 

charging equipment.  23 
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Q54. Please discuss the benefits of Pepco owning the charging infrastructure proposed 1 

for public space. 2 

A54.  The benefits of Pepco, the utility, owning infrastructure in the public space are 3 

among other things, to ensure charger access is available for public use and to ensure 4 

installed chargers are operational.  Utilities can also work with charging providers and 5 

stakeholders in their region to develop solutions as proposed through these offerings.  6 

Utilities should be able to deploy the tools necessary to balance the needs of their PIV 7 

customers and the interests of the broader customer base.  Utility investment in PIV 8 

charging infrastructure also allows utilities to help shape the development of the market 9 

with an eye to long-term grid planning and customer benefit.  If easy, affordable access 10 

to charging infrastructure at home and at work is unavailable, PIV owners may rely 11 

more on short-duration, high-power charging that provides a narrower opportunity to 12 

shape charging load and provide grid benefits.  Similarly, if car-sharing fleets and 13 

eventual automated vehicle fleets are unable to adopt PIVs because costs of charging 14 

infrastructure are too high, they may rely on conventional fuels that have a greater 15 

environmental impact.  Utility investment in charging infrastructure allows utilities to 16 

be prepared to address these issues and support market development to meet the 17 

outcomes desired by customers, policymakers, and other stakeholders.  In doing so, 18 

further benefits may be enabled through reductions in wholesale energy costs.  The 19 

benefits are described in further detail in the Direct Testimony of Witness Warner 20 

(Gabel Associates).  21 
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Q55. Are there additional benefits to the Company owning charging infrastructure? 1 

A55.  Yes, Pepco’s involvement can support goals to facilitate the equitable 2 

distribution of charging infrastructure throughout the District. The competitive 3 

market, left to itself, will develop infrastructure where it is easy and profitable, but not 4 

necessarily where it is needed, and not in an equitable way. In particular, it is clear 5 

that some markets in the District are underserved - like charging stations for MDU 6 

residents, taxis, and fleets.  Pepco’s involvement can support these policy goals. 7 

Pepco’s involvement can help ensure equitable access to public charging 8 

infrastructure, and maximize benefits for all customers.  In addition, the Company’s 9 

involvement will facilitate reliable and well-maintained charging stations that are 10 

online and able to deliver charge for customers.  In addition, Pepco’s ownership will 11 

allow for long-term operation of charging facilities in the District.  12 

Q56. How can the Company’s involvement support environmental justice goals in the 13 

District? 14 

A56.  Pepco supports the District in its efforts to ensure that all citizens, especially 15 

the most vulnerable, benefit from transportation electrification and efforts to reduce 16 

GHG emissions and improve air quality.39  Disadvantaged Communities40 are often the 17 

most affected by the negative environmental and air quality impacts of transportation.  18 

At the same time, they are often the least financially able to self-fund the upfront costs 19 

associated with converting to electric technologies to help address these negative 20 

                     
39 For example, the District’s Volkswagen Spending Plan “advances environmental justice by placing special 
emphasis on communities in Washington, DC that have been disproportionately impacted by air pollution.”  VW 
Settlement Plan at p. 1 (quoting Mayor Muriel Bowser).     
40 For purposes of this Application, Disadvantaged Communities include Ward 5, Ward 6, and Ward 7, as DOEE 
identified these areas in the District as the most vulnerable and impacted by air pollution, based on the following 
factors:  asthma rates in the District, mortality rates from cancer and heart disease, and income levels.  See VW 
Settlement Plan at pp. 4-8.      
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impacts.  To ensure that the benefits of the TE Program also accrue to customers in 1 

Disadvantaged Communities, Pepco proposes to focus on deploying charging 2 

infrastructure and education and outreach efforts in the communities of Ward 5, Ward 3 

7, and Ward 8. 4 

Q57. Please discuss how Pepco’s TE Program will coincide with PIV incentive 5 

programs/offerings in the District of Columbia. 6 

A57.  Pepco’s TE Program will complement existing incentives being offered in the 7 

District.  Specifically, existing incentives include but are not limited to rebates on PIV 8 

purchases and rebates on EVSEs.  The Company is proposing to offer discounted 9 

EVSEs, which can be used in conjunction with the existing charger rebates.  In 10 

addition, Pepco’s proposal also includes incentive offerings for off-peak charging to 11 

reduce customer fuel cost.    12 

Q58. Please discuss how Pepco’s TE Program will continue to support electric supplier 13 

customer choice in the District of Columbia. 14 

A58.  Pepco’s proposal allows customers to maintain their existing third-party 15 

supplier for their residence.  Thus, the existing customer/supplier relationship is not 16 

impacted. Four of five Residential/Multi-Dwelling Unit offerings, as presented in the 17 

Company’s proposal, allow third-party supplier participation.  The exception is 18 

Offering 1, Residential Whole House Time of Use Rate, with the rates for Offering 1 19 

through Pepco’s Standard Offer Service rates.  Because no second meter is used for 20 

this offering, both the participant’s residence and vehicle usage will be measured 21 

through one meter. As the usage is not separated, a single discounted rate is offered 22 

for off-peak consumption for the residence and the vehicle.  23 
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Q59. Please describe the benefits of electric vehicle use. 1 

A59.  In addition to the benefits provided by the proposed program to the District, as 2 

described in my testimony, above, the benefits of transitioning to electric 3 

transportation include direct benefits to the PIV owner as well as benefits to all 4 

customers.  The broader benefits of transitioning to electric vehicles include reduced 5 

toxic emissions generated by gas-fired vehicles, which will improve air quality and 6 

reduce dangerous greenhouse gases.  PIVs also produce significantly less noise 7 

pollution, providing a quieter ride for the occupants and less noise for the neighbors.       8 

Moreover, by deploying PIV charging infrastructure, Pepco can help remove 9 

barriers to residents accessing the PIV market, making it more accessible to all 10 

customers as opposed to the current uneven growth.41  As a regulated entity, the utility 11 

has an obligation to serve all customers and can build chargers in a way that promotes 12 

PIV adoption among all market sectors, not just those areas that would likely be served 13 

by competitive entities. 14 

Q60. Please discuss the effects of increased PIV use on Pepco’s distribution system. 15 

A60.  PIVs represent a significant potential load.  A car with a 30 kWh battery stores 16 

as much electricity as the average U.S. residence consumes in a day.42  Second, PIVs 17 

represent an inherently flexible load.  Passenger cars are driven for an average of only 18 

about one hour per day, making the rest of the day an opportunity for the vehicle to be 19 

plugged in and providing a wide window within which charging behavior can be 20 

“shaped” to occur at optimal times. This is demonstrated in the residential programs 21 

                     
41 See EV Workshop Report.  Workshop 3. 
42 Fitzgerald, Garrett, et al., “Electric Vehicles as Distributed Energy Resources,” Rocky Mountain Institute, June 
2016, p. 6. 
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aimed at encouraging customers to charge off-peak. In doing so, distribution planning 1 

can more effectively be accomplished. In addition, cost reductions associated with 2 

successfully shifting the demand to off-peak thereby reduce the need for capital 3 

equipment upgrades. 4 

Q61. Can increased PIV use benefit Pepco’s distribution system? 5 

A61.  Yes.  PIVs present a unique opportunity to utilize the power grid in a way that 6 

is more efficient and effective to the benefit of all grid customers.  As the power grid 7 

is built to serve peak loads, there is an opportunity to utilize unused capacity during 8 

hours other than the system’s peak.  PIVs are well-suited to utilize unused capacity 9 

for a few reasons.  First, PIVs represent a significant potential load.  A car with a 30 10 

kWh battery stores as much electricity as the average U.S. residence consumes in a 11 

day.43 Second, PIVs represent an inherently flexible load.  Passenger cars are driven 12 

for an average of only about one hour per day, making the rest of the day an 13 

opportunity for the vehicle to be plugged in and providing a wide window within 14 

which charging behavior can be “shaped” to occur at optimal times. This is 15 

demonstrated in the residential programs aimed at encouraging customers to charge 16 

off-peak. In doing so, distribution planning can more effectively be accomplished. In 17 

addition, cost reductions associated with successfully shifting the demand to off-peak 18 

thereby reduce the need for capital equipment upgrades.  19 

                     
43 Id. 
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Stakeholder Support 1 

Q62. Please describe the efforts undertaken by Pepco to consider the perspectives of 2 

stakeholders regarding the Company’s proposed TE Program. 3 

A62.  In preparation for filing the TE Program, Pepco provided external stakeholders 4 

several opportunities to contribute to our planning and provide feedback on the 5 

Company’s proposed ideas.  Pepco held three public workshops regarding the TE 6 

Program, and over 20 parties attended each workshop, representing consumer 7 

advocates, District agencies, vehicle and equipment manufacturers, a trade 8 

association, members of the public, businesses, and environmental groups.   9 

The Company subsequently met with District agencies and other stakeholders 10 

to further refine the proposed TE Program.  These meetings were essential to 11 

understanding stakeholders’ interests and contributed positively to the Company’s 12 

design of the TE Program, particularly in the alignment of the TE Program with the 13 

District’s clean air and transportation electrification initiatives. Pepco will continue to 14 

seek and maintain stakeholder involvement throughout the process and after approval 15 

of the Program, including for important decisions regarding siting and customer 16 

awareness. 17 

Q63. Please describe the feedback the Company has received from stakeholders. 18 

A63.  During these meetings and in the workshops, the Company received significant 19 

feedback on a variety of topics, and several themes emerged: 20 

 The benefits of the program, and opportunities to participate, should be fairly 21 

distributed across the customer base and the District; 22 

 The program should provide equitable access to charging infrastructure; 23 
 24 
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 The program should place more emphasis on buses and other forms of mass  1 
 2 
transportation, and less on single, passenger vehicles; 3 
 4 

 Increasing customer awareness about PIVs and their benefits is essential; 5 
 6 

 The program should provide load management and grid benefits; 7 
 8 

 Program costs are an important factor and concern; and 9 
 10 

 The Company should seek opportunities to leverage costs and seek partnerships, so 11 

as to defray costs otherwise borne by customers. 12 

Q64. Did the Company’s TE Program reflect input or feedback received from 13 

stakeholders? 14 

A64.  Yes.  The Company’s proposals reflect the input of the aforementioned 15 

stakeholders, as well as other industry and governmental stakeholders, many of whom 16 

provided letters supporting Pepco’s PIV Program.  Those letters of support are 17 

included with the Company’s Application.  Overall, the stakeholders’ feedback was 18 

supportive of the Company’s proposal. By including the offerings to the above key 19 

areas, the Company will be able to demonstrate solid beneficial results and learnings 20 

that can be shared in order to help foster the adoption of electric vehicles and prepare 21 

the distribution system in a manner which is beneficial to all Pepco customers.  22 

Testimony in Support of the TE Program 23 

Q65. Please discuss the testimony in support of the Company’s TE Program. 24 

A65.  This filing consists of the Company’s TE Program together with my testimony, 25 

that of Company Witnesses Robert Stewart, Peter Blazunas, and Marshall Murphy and 26 

Mark Warner (Gabel Associates).  Robert Stewart, Manager, Smart Grid and 27 

Technology, provides testimony in support of the proposed program offerings. Peter 28 
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Blazunas, Senior Rate Analyst, provides testimony in support of the Company’s 1 

proposed rate design for this proposal.  Marshall Murphy, Vice President of 2 

Communications, provides testimony in support of the Company’s proposed education, 3 

outreach and communication efforts. Mark Warner, Vice President, Advanced Energy 4 

Solutions (Gabel Associates), provides testimony in support of the societal benefits of 5 

deploying a transportation electrification program. 6 

Exhibit 

Number Subject Witness 

A Policy Overview Bryan Clark 

B TE Program Elements Robert Stewart 

C 
Customer Education and 

Outreach Plan 
Marshall Murphy 

D Rate Design/Cost Recovery Peter Blazunas 

E 
Benefits Costs Study of the 

TE Program 
Mark Warner 

 7 

Q66.  Does this complete your Direct Testimony? 8 

A66.  Yes, it does. 9 
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Q1. Please state your name and position. 1 

A1.  My name is Robert Stewart and I am Manager, Smart Grid and Technology for 2 

Pepco Holdings LLC (“PHI”).  I am testifying on behalf of Potomac Electric Power 3 

Company (“Pepco” or the “Company”). 4 

Q2. What are your responsibilities in your role as Manager, Smart Grid and 5 

Technology? 6 

A2.  I am currently the utility functional area manager of R&D and Innovation for 7 

PHI.  In my present role, I lead an effort that is responsible for developing and 8 

managing PHI’s approach to deploying advanced technologies and concepts for 9 

application on the electric system.  Some of my specific areas of responsibility focus 10 

on the interface between the customer and the Smart Grid.  This includes micro-grids, 11 

energy storage, PHI’s Home Area Network, and the integration of electric vehicle 12 

chargers with intelligent management and control capabilities.  I also participate in the 13 

analysis of related regulatory issues and the development of positions on those issues 14 

for PHI’s jurisdictions, including the District of Columbia. 15 

Q3. Please state your educational background and professional experience. 16 

A3.  I have a Bachelor of Science degree and a Master of Science degree in electrical 17 

engineering from the University of South Florida in Tampa, Florida. As a graduate 18 

research assistant, I was part of a small team that managed the school’s research 19 

program for Electric Vehicles and Solar Energy. I came to Pepco in 1994 to manage 20 
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the Company’s electric vehicle program. Since then I have spent my career focused on 1 

emerging technologies including the development of the Company’s plans for the 2 

Smart Grid and more recently focused on Grid Modernization, which includes 3 

integration of renewable energy, plug-in vehicles (“PIVs”), energy storage and 4 

microgrids. 5 

Q4. Summarize your testimonial experience? 6 

A4.  I have served as a Company witness and testified in electric transportation-7 

related proceedings for Pepco (Maryland), Delmarva Power (Maryland), Delmarva 8 

Power (Delaware) and Atlantic City Electric (New Jersey).  In addition, I have testified 9 

on other matters including but not limited to Grid Modernization and Microgrids.  10 

Q5. What is the purpose of your Direct Testimony? 11 

A5.  The purpose of my Direct Testimony is to provide an overview of the existing 12 

PIV market, describe the Transportation Electrification Program (“TE Program” or 13 

“Program”) offerings set forth in the Company’s application, and discuss the data the 14 

Company will collect during the Program’s operation and why these data are important. 15 

This testimony and accompanying exhibits were prepared by me or under my 16 

supervision and control.  The sources for my testimony are Company records, public 17 

documents, and my personal knowledge and experience. 18 

Q6. How is your testimony organized?  19 

A6.  My testimony is organized as follows.  I will: (a) discuss the existing PIV 20 

market nationally, regionally and specific to the District of Columbia; (b) describe the 21 

proposed District of Columbia Program offerings; and (c) explain what type of data the 22 

Company will collect during the Program’s operation and why.  23 
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The National and Regional Electric Vehicle Market 1 

Q7. Please describe the current electric vehicle market nationally and throughout the 2 

Mid-Atlantic region. 3 

A7.  Electric vehicle sales in the United States began to increase dramatically in 4 

2011, in part due to the introduction of federal and state incentives, as well as certain 5 

mandates and goals enacted at the state and federal levels.  For example, District of 6 

Columbia policies will require a significant increase in electric vehicles.  The District 7 

of Columbia has adopted California’s vehicle emission standards, has joined the U.S. 8 

Climate Alliance, and is committed to upholding the April 2016 Paris Agreement’s 9 

goal to achieve a 28% reduction in greenhouse gas emissions1 from 2005 levels by 10 

2025.2    Further, the District of Columbia is one of 12 participating jurisdictions in 11 

the Transportation and Climate Initiative of the Northeast and Mid-Atlantic States. 12 

This effort aims to increase the clean energy economy, shrink oil dependence, and 13 

reduce transportation-related greenhouse gas emissions.3 14 

Additionally, various local and federal initiatives incentivizing the growth of 15 

the electric vehicle market have been put in place to help facilitate the transformation 16 

of the District of Columbia’s transportation fleet to electric vehicles, including but not 17 

limited to the District of Columbia’s Hybrid or Clean-Fuel Vehicle Exercise Tax 18 

Exemption,4 the District’s Electric Vehicle Supply Equipment (“EVSE”) Tax Credit, 19 

                     
1 Emissions from the transportation sector represent approximately 30% of greenhouse gas emissions. See 
Sources of Greenhouse Gas Emissions. www.epa.gov/ghgemissions.   
2 The Clean Air Act allows states to either follow the federal requirements for zero emission vehicles or adopt 
California’s vehicle emission regulations.  Zero Emission Vehicle states which have implemented California’s 
regulations, sales of zero emission vehicles are required to be 15.4% of total car sales in each state by 2025.   
3 See www.transportationandclimate.org/. 
4 See www.dmv.org/washington-dc/green-driver-state-incentives.php. 
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which is 50% of the cost up to $1,000,5 the District of Columbia Alternative Fuel 1 

Vehicle (“AFV”) Conversion and Infrastructure Tax Credit,6 and a federal tax credit 2 

of up to $7,500 for qualified PIVs.   3 

Since 2011, Plug-In Vehicles (“PIVs”), which are considered by Pepco to be 4 

the same as Plug-in Electric Vehicles (“PEVs”), have enjoyed double-digit growth 5 

rates year-over-year.7  As of August 2017, total PIV sales in the United States have 6 

grown to nearly 650,000 vehicles.8  A report by the Edison Electric Institute estimates 7 

that more than seven million PIVs are anticipated to be on the road in the United 8 

States by 2025 and concludes that significant deployment of charging infrastructure 9 

is required to meet this demand.9   10 

Responding to this interest, PIVs have become an important component of 11 

automakers’ strategic vision. The automotive industry has made great strides in 12 

developing better-performing, longer-range, moderately-priced PIVs, with 35 models 13 

expected to be available by the end of 2018.  Car manufacturers including BMW, 14 

Ford, General Motors, Hyundai, Jaguar, Nissan, Tesla, Toyota, Volkswagen, and 15 

Volvo are invested in PIV research and development, and plan to release new electric 16 

models in the 2020-2025 timeframe in addition to their existing PIV fleets. 17 

  

                     
5 See www.montgomerycountymd.gov/DOT-Parking/Resources/Files/EVInfoSheet.pdf. 
6 https://www.afdc.energy.gov/laws/all?state=DC. 
7 Nelder, Chris, James Newcomb, and Garrett Fitzgerald, “Electric Vehicles as Distributed Energy Resources," 
Rocky Mountain Institute, 2016. 
8 Allen, Paul, et al., “Utility Investment in Electric Vehicle Charging Infrastructure: Key Regulatory 
Considerations,” M.J. Bradley & Associates and Georgetown Climate Center, November 2017, p. 4. 
9 Edison Electric Institute, Plug-in Electric Vehicle Sales Forecast Through 2025 and the Charging 
Infrastructure Required, June 2017. 
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Q8. Please describe the charging infrastructure necessary to support this anticipated 1 

demand. 2 

A8.  The purchase of a single electric vehicle can represent a significant increase in 3 

a utility customer’s electricity usage. With the average size of a residential Level 2 4 

charger of 3 kW, two of these chargers equal or exceed the load of an average 5 

residence.  In the absence of a thoughtful demand management program, a utility 6 

experiencing a spike in PIVs in a given area could be required to perform significant 7 

distribution system upgrades to maintain reliability.  The necessary upgrades can 8 

include replacing residential transformers, reconductoring distribution feeders, and, in 9 

extreme cases, upgrades to substations.  10 

The Department of Energy reports that over 80% of drivers charging their PIVs 11 

at home.10 Nothing suggests that this preference for residential charging is markedly 12 

different in the District.  Thus, five of the offerings in Pepco’s application address this 13 

preference and need. In addition, to achieve the highest value across all economic 14 

classes and address the different types of residences present in the District of 15 

Columbia, residents who reside in Multi-Dwelling Units (“MDUs”) and row houses 16 

must also have opportunities to charge near their homes. PIV charging infrastructure 17 

at MDU locations as well as additional charging infrastructure such as neighborhood 18 

Direct Current Fast Chargers (“DCFC”) and workplace chargers will be necessary to 19 

stimulate growth in this market segment. By increasing the availability of charging 20 

infrastructure and making it available to both MDUs and at the workplace, as well as 21 

making PIV ownership use and ownership available for neighborhoods heretofore 22 

                     
10 Department of Energy, https://www.energy.gov/eere/electricvehicles/charging-home.  
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underserved by charging infrastructure and PIV use, Pepco expects more District of 1 

Columbia residents will be able to consider PIVs as viable transportation alternatives.  2 

The Electric Vehicle Market in the District of Columbia 3 

Q9. Please describe the current electric vehicle market in the District of Columbia. 4 

A9.  As of November 2017, there were 672 active electric vehicle registrations in the 5 

District of Columbia11 of which 81% of the vehicles were registered at premises in 6 

Northwest DC.  As of June 2018, there are 721 registered electric vehicles in the 7 

District of Columbia with 80% located in Northwest DC, a 7% increase in seven 8 

months.12  The latest projections from Gabel and Associates show a potential of almost 9 

50,000 PIVs on the road in Pepco’s District of Columbia service territory by the year 10 

2035, accounting for almost 34% of light duty vehicles.13 At this penetration level, 11 

high level benefits will include savings for all customers as well as the benefits from 12 

reduced emissions. 13 

Q10. Please describe the charging infrastructure necessary to support the demand for 14 

PIVs. 15 

A10.  There is a significant gap between the charging infrastructure required and what 16 

is in place to meet the District’s medium-term and long-term needs, and that gap is 17 

even larger given the higher levels of adoption required to meet the District’s 18 

aggressive GHG reduction goals.  Moreover, it is unclear if the private market will fill 19 

these gaps or equitably deploy charging stations throughout all of the District’s 20 

communities.  It will require more than residential charging solutions to successfully 21 

                     
11 Data source: District of Columbia Department of Motor Vehicles. 
12 Data source: District of Columbia Department of Motor Vehicles. 
13 See Direct Testimony of Company Witness Warner at p. 26. 
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support the demand for PIVs, as well as the demand from the thousands of vehicles 1 

that commute into the city daily. Public charging solutions will also need to be 2 

increased, specifically DCFC capabilities. In addition, solutions will need to be 3 

developed that will better serve customers who reside in MDUs, such as apartment 4 

buildings and condominiums, as they are projected to be a rapidly growing and are 5 

currently an underserved market. Each of these growth areas present a unique set of 6 

technical and socioeconomic challenges, and Pepco’s PIV Program is designed to 7 

offer incentives and experiences to better support this growing need. 8 

The Pepco District of Columbia Transportation Electrification Application 9 

Q11.  Please summarize the Transportation Electrification (“TE”) Program. 10 

A11.    As explained by Witness Clark, Pepco is proposing to implement a voluntary 11 

TE Program consisting of 13 separate offerings for PIV charging in the District of 12 

Columbia. Pepco’s proposals seek to facilitate wide-spread and accessible electric 13 

transportation charging infrastructure, implement grid-integrated rates, partner with 14 

entities and institutions seeking to deploy charging infrastructure, coordinate with 15 

District agencies and other stakeholders to discuss policy concerns, leverage and 16 

provide new opportunities for competitive equipment and service providers, and take 17 

advantage of renewable energy.  In addition, the Company proposes an Innovation and 18 

Technology Program, a program to direct benefits to underrepresented and underserved 19 

communities, an Education and Outreach Plan, and data collection and reporting 20 

requirements.   21 
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Table 1 provides a listing of the offerings and the targeted market segments. 1 

Table 1:  TE Program Components and Costs 2 

 3 

Residential Offerings 4 

Q12. Please summarize Offering 1 (Residential Whole House TOU). 5 

A12.  Offering 1 permits Standard Offer Service (“SOS”) Residential customers 6 

with PIVs to choose a discounted “whole house” rate that will offer customers 7 

Program Components Residential Commercial Public

Residential Whole House TOU  (Offering 1) X

Residential Customers with existing EVSE and receiving FleetCarma 

units (Offering 2) X

Smart Level 2 EVSE for Residential customers (Offering 3) X

Residential Customers Smart Level 2 EVSE rebates of $500. 

Maximum for 500 participants (Offering 4) X

Smart Level 2 EVSE for Multi‐Dwelling Units (Offering 5) X

Smart Level 2 EVSE for Workplaces (Offering 6) X

Public Neighborhood Smart Level 2 EVSE  (Offering 7) X

DC Fast Chargers (Offering 8) X

Electric Fleet/Light Duty Charging Infrastructure  (Offering 9) X

Electric Taxi / Rideshare Infrastructure (Offering 10) X

Electric Bus Infrastructure (Offering 11) X

Innovation Fund (Offering 12) X

Technology Demonstration (Offering 13) X X X
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easy entry into a new and discounted rate for charging during off-peak hours (8 1 

PM – 12 PM, Monday – Friday and all hours on weekends). Because this offering 2 

would rely on customers’ current meters, the rate will apply to both the Pepco 3 

customers’ residences as well as their PIV usage. This offering will benefit those 4 

customers who may or may not already own a n  EVSE and simply want a 5 

discounted electric rate for off-peak charging.   6 

Q13. What benefits does Offering 1 provide? 7 

A13.  Whole House Time of Use programs have proven to be beneficial in many states 8 

used by utilities to incentivize PIV drivers to shift their load and charge during off-peak 9 

hours, which will help the Company meet customer demand without, in most cases, 10 

needing to add infrastructure to serve increased load.  and can be accomplished for 11 

minimal additional costs.   12 

Q14. Please summarize Offering 2 (FleetCarma for residential customers with EVSE). 13 

A14.  With Offering 2, up to 150 residential customers with existing PIVs and 14 

installed EVSEs will have the option of using a FleetCarma© device plugged into their 15 

PIV, which provides, on a secure platform, the customer and the Company with useful 16 

data on usage location, time, and amount of charge. 14  Pepco proposes to provide 17 

participants with a one-time initiation credit of $50 (a $5 credit for each month that the 18 

unit is plugged-in and active) and an additional credit for off-peak charging.  The off-19 

peak charging credit would be in addition to the monthly $5 credit.  For example, if a 20 

FleetCarma© participant charged 100 kWh off-peak, the difference between the 21 

                     
14 A FleetCarma© device can be installed in the PIV owner’s vehicle by inserting the device into the vehicle’s 
diagnostics port and can then transmit detailed data about the driver’s charging habits, which will be used to 
increase and optimize PIV deployment as well as to provide PIV charging and driving feedback to the vehicle 
owner.     
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existing SOS rate and the off-peak rate (on a per kWh basis), would be added to the 1 

customer’s monthly $5 credit.  Offering 2 is open to all residential customers on a first-2 

come, first-serve basis, not to exceed 150 FleetCarma© devices, regardless of the 3 

customer’s supplier (SOS or third-party), for those customers whose PIV(s) have a 4 

range of 30 miles or greater.  By enrolling in Offering 2, the customer agrees to 5 

participate for a period of not less than one year.  Once the target participation cap of 6 

150 customers is reached, Pepco will determine whether Offering 2 should be expanded 7 

and seek appropriate approvals from the Commission. 8 

Q15. What benefits does Offering 2 provide? 9 

A15.  This offering provides an incentive for customers to charge their PIVS off-peak 10 

by verifying the vehicle is at the premise and simply charging off-peak. The collected 11 

participant data would also be used by the Company to better understand infrastructure 12 

impacts based on customer usage patterns as well as customer responses to incentives. 13 

In addition, customers will receive specific data on their vehicle charging behavior and 14 

value. Offering 2 benefits households that already own EVSE by allowing them the 15 

opportunity to shift more of their charging load to off-peak hours and thereby 16 

potentially save money through lower rates. By encouraging charging during off-peak, 17 

this offering also benefits the grid and reduces the need for capacity upgrades. This 18 

offering also tests whether a positive incentive alone is enough to encourage off-peak 19 

charging behavior. If it does, it opens the door for a variety of ways to provide 20 

incentives without the need for a second AMI meter.    21 
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Q16. Please summarize Offering 3 (Smart Level 2 EVSE for residential customers). 1 

A16.  Offering 3 provides for installation of up to 50 smart Level 2 EVSE for 2 

qualified residential customers on a first-come, first-served basis. For this option, 3 

Pepco will provide and install a smart Level 2 in-home charger for the first 50 4 

customers at 50% off the cost of the EVSE along with 50% off its associated 5 

installation costs. In addition, a second meter, dedicated exclusively to the PIV, 6 

will be installed at no charge to the participant. For these qualified customers, 12-7 

month interest free financing is available for installation costs.  Like Offering 2, 8 

Offering 3 is only available for those customers whose PIV(s) have a range of 30 miles 9 

or greater.  Customers electing this PIV rate will require a second meter, which allows 10 

for the utility to provide a time of use rate solely for the PIV.  By enrolling in Offering 11 

3, the customer agrees to participate for a period of at least one year. Once the target 12 

participation cap of 50 customers is reached, Pepco will determine whether this offering 13 

should be expanded and seek appropriate approvals from the Commission.  14 

Q17.  Will customers who choose Offering 3 be allowed to select a 100% renewable 15 

energy source? 16 

A17.  Yes, customers who select a PIV-specific rate under Offering 3 will also have 17 

the option of receiving electricity consisting of 100% renewable energy (PIV-Green) 18 

in the form of an “Adder” to the PIV-specific rate.  Based on current procurement costs, 19 

the Adder would increase the rate by $0.0359 per kWh.  The Adder will allow 20 

customers to have their energy supplied from 100% green energy and to claim zero 21 

tailpipe emissions when charging an all-electric vehicle. Not only would this support 22 

District of Columbia’s Renewable Portfolio Standards but, it would also yield valuable 23 
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insight into whether customers would be willing to apply some of their annual savings 1 

towards the claim of zero tailpipe emissions.   2 

Q18. What benefits does Offering 3 provide? 3 

A18.  Offering 3 is for residential PIV customers who do not already own a Level 2 4 

EVSE. By providing the customers with a smart EVSE, the Company can demonstrate 5 

the value of reducing the output of the charger during times of high demand. Such 6 

demand response events would reduce the output of the charger by 50% of its 7 

maximum during the event. Customers will have the opportunity to opt out if they 8 

choose. The data gathered from Offering 3 will inform future plans to utilize PIV 9 

charging as a fully integrated distributed energy resource. 10 

Q19. Please summarize Offering 4 ($500 rebate for residential customers with 11 

EVSEs). 12 

A19.  Offering 4 will provide residential customers with existing PIVs and installed 13 

smart Level 2 EVSEs with the option of receiving a maximum $500 rebate, not to 14 

exceed 100% of the total charger and installation costs, less any applicable rebates.  15 

This offering will be limited to the first 500 customers that enroll.  This offering will 16 

become available once Offering 3 has been satisfied.  To receive the rebate, the 17 

customer must demonstrate installation of a smart Level 2 EVSE. 18 

Q20. What benefits does Offering 4 provide? 19 

A20.  This offering will help to offset the upfront costs of charging equipment and 20 

incentivize PIV adoption.   21 
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Q21. Can Net Energy Metering (“NEM”) Customers participate in any of the 1 

residential offerings? 2 

A21.  Yes, NEM customers may participate in Offerings 2 and 3.  For Offering 1, the 3 

Company is proposing to allow NEM customers to participate; however, the amount 4 

credited for solar generation will be set at the same SOS value as all other NEM 5 

customers. 6 

Q22. Why is there a distinction for Offerings 1, 2, and 3 for NEM customers? 7 

A22.  For Offerings 2 and 3, the metering for the NEM is separate from the metering 8 

for the PIV charging incentives. Since Offering 1 uses a single meter to implement both 9 

NEM and PIV TOU, the opportunity exists to credit NEM/PIV customers for 10 

generating solar during on-peak times at a value significantly higher than NEM 11 

customers that do not participate in the TE Program. For this reason, the Company is 12 

seeking to set the credit at the SOS rate to keep the benefits equal for all NEM 13 

customers.  14 

Q23. Please summarize Offering 5 (Multi-Dwelling Unit Charging). 15 

A23.  Pursuant to Offering 5, the Company will provide 50% of the cost of the EVSE 16 

and 100% of the installation cost for smart Level 2 EVSEs for qualified customers 17 

who own or operate condominium/apartment complexes multi-dwelling units 18 

(“MDUs”), where dedicated parking can be made available for PIV charging 19 

infrastructure, and where at least three District of Columbia-registered PIV owners 20 

reside.  The customer in this case would be the account holder of the premise with 21 

whom Pepco has the account contract.  As part of this offering, the customer may apply 22 
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for a Smart Level 2 EVSE at 50% of the cost for the charger, and the Program would 1 

cover the cost to install the charger, less any applicable rebates. In addition, as a part 2 

of Offering 5, a separate meter will be installed at no charge to the participant. By 3 

enrolling in Offering 5, the customer agrees to participate for a period of at least one 4 

year. Once the target participation cap of 100 customers is reached, Pepco will 5 

determine whether Offering 5 should be expanded and seek appropriate approvals from 6 

the Commission.   7 

Q24. Why does Pepco’s TE Program place emphasis on charging installations for 8 

MDUs in the District?  9 

A24.  Although MDUs account for approximately 70% of the District’s housing 10 

stock, 15 MDUs represent an underserved segment of the market.   In the TE Program, 11 

Pepco proposes offering to address the challenges that MDU residents face in adopting 12 

PIVs.  For residents with personal vehicles, charging PIVs in MDUs can present more 13 

challenges than charging in single-family homes.  Unlike PIV drivers in single-family 14 

homes, residents of MDUs often lack the ability to install charging infrastructure in 15 

these locations because these drivers may not have ownership or control of the space 16 

where the charging station will be installed.  Tenants may face site-related challenges 17 

that prevent charger installation. And, even if a site could accommodate an on-site 18 

charger, many customers may be unwilling to invest or the price of the installation may 19 

be cost-prohibitive.    20 

Q25. What benefits does Offering 5 provide? 21 

A25.  Offering 5 addresses these market barriers discussed above.    22 

                     
15 E.g., apartments, condominiums, and cooperatives. 
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Q26. Does the Company have a strategy for target this offering to MDUs? 1 

A26.  Yes.  The Company plans to target MDUs with high building densities.  In 2 

addition, Pepco will also target this offering to new and planned MDU developments 3 

in the District. 4 

Q27. Can the Green Rider be applied to this offering? 5 

A27.  Yes, customers selecting a PIV-specific rate under Offering 5 will also have the 6 

option of receiving electricity consisting of 100% renewable energy (PIV-Green) in the 7 

form of an “Adder” to the PIV-specific rate.  Based on current procurement costs, the 8 

Adder would increase the rate by $0.0359 per kWh.  The Adder will allow customers 9 

to have their energy supplied from 100% green energy and to claim zero tailpipe 10 

emissions when charging an all-electric vehicle.  11 

Q28. Please summarize Offering 6 (Workplace Charging). 12 

A28.  For qualified customers who own or operate office buildings or garages 13 

where dedicated parking can be made available for PIV charging infrastructure, Pepco 14 

proposes to offer 50% off of the cost of a Level 2 EVSE.   The customer will be the 15 

account holder of the premise with whom Pepco has the account contract. As part of 16 

Offering 6, the customer can apply for a Smart Level 2 EVSE at 50% of the cost for 17 

the charger, and the Program would cover the cost to install the charger, less any 18 

applicable rebates. In addition, as a part of Offering 6, a second meter will be 19 

installed at no charge to the participant. By enrolling in Offering 6, the customer 20 

agrees to participate for a period of at least one year. Once the target participation cap 21 

of 50 customers is reached, Pepco will determine whether this offering should be 22 

expanded and seek appropriate approvals from the Commission.  23 
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Q29. What benefits does Offering 6 provide?  1 

A29.  Workplaces represent another significant segment where additional charging 2 

stations can drive increased PIV adoption in the District.  That is because when 3 

residential charging at home is not available, workplaces become the primary 4 

locations for vehicle charging.  Adding charging stations in these locations can extend 5 

the daily range of PIVs and increase PIV visibility.  Experience gained with this 6 

offering will help to meet this market’s demand and provide useful information for 7 

adding future value to this segment.   8 

Q30. Can the Green Rider be applied to this offering? 9 

A30.  Yes, customers selecting a PIV-specific rate under Offering 6 will also have 10 

the option of receiving electricity consisting of 100% renewable energy (PIV-Green) 11 

in the form of an “Adder” to the PIV-specific rate.  Based on current procurement 12 

costs, the Adder would increase the rate by $0.0359 per kWh.  The Adder will allow 13 

customers to have their energy supplied from 100% green energy and to claim zero 14 

tailpipe emissions when charging an all-electric vehicle.  15 

Public Offerings 16 

Q31. Please summarize Offering 7 (Level 2 Public Charging). 17 

A31.  Pepco proposes to install up to 35 smart Level 2 chargers installed in the District 18 

of Columbia.  In consultation with the District Department of Transportation, the 19 

Company will examine the location density of PIV ownership, the locations of the 20 

various major roadways, and other pertinent factors to determine locations that will 21 

provide the maximum opportunity for use and convenience of PIV users within the 22 

neighborhood.  The siting methodology would consider convenience, retail proximity, 23 

safety, and other elements to ensure that the investment is complementary to the 24 
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community’s needs, particularly in communities with little or no charging 1 

infrastructure.  The equipment will be owned and maintained by Pepco and will provide 2 

electricity through 100% renewable energy sources.   3 

Q32. What benefit does Offering 7 provide? 4 

A32.  Offering 7 will allow for broader access to public charging and support 5 

expansion of PIV adoption to wider populations in the District, especially those 6 

customers who cannot charge at home.  With this offering, the Company will provide 7 

charging stations in underserved communities in the District since the majority of 8 

public charging stations are located in the Northwest Quadrant of the District.  This 9 

offering will also complement the recent efforts by the District to increase the number 10 

of public charging, as on March 29, 2017, the Electric Vehicle Public Infrastructure 11 

Expansion Act of 2017 was passed, which establishes a pilot program to place 15 12 

publicly available charging stations in the District by January 1, 2019.     13 

Q33. Will the Green Rider be applied to this offering? 14 

A33.   Yes.  It is being included in the offering’s rate structure, which would enable 15 

the first carbon-free charging network in the District of Columbia and one of the first 16 

in the nation.  17 

Q34. Please summarize Offering 8 (Public DCFCs). 18 

A34.  Pepco proposes to install up to 20 DCFCs in the District.  Pepco will target 19 

locations that serve local and long-distance travelers across the District and will also 20 

be a resource for customers riding in MDUs.  In addition, the Company will target 21 

locations along the main transportation corridor sites within in the District of 22 
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Columbia.16  Two DCFCs will be strategically located in each Ward (2x8=16).  The 1 

Company will examine the density of PIV ownership, the locations of the various 2 

major roadways and other pertinent characteristics that will provide the maximum 3 

opportunity for use and convenience of PIV users.  The equipment will be owned and 4 

maintained by Pepco. 5 

Q35. What benefits does Offering 8 provide? 6 

A35.  Public DCFCs provide another solution for those lacking access to home 7 

charging.  In addition, they can eliminate the need for customers to maintain a gasoline 8 

vehicle for longer trips by facilitating longer-distance electric travel that would not be 9 

practical or convenient using Level 1 or Level 2 charging stations.  Moreover, DCFCs 10 

are becoming more powerful and more popular.  If multiple chargers are grouped 11 

together, the point source load for this solution could be significant.  12 

The Company plans to use this offering to better understand the 13 

interconnection requirements and to collect operating information in order to be in a 14 

better position to proactively plan for wider deployments.  15 

Q36. Will the Green Rider be applied to this offering? 16 

A36.   Yes.  It is being included in the offering’s rate structure, which would enable 17 

the first carbon-free charging network in the District of Columbia and one of the first 18 

in the nation.  19 

  

                     
16 If stakeholders express interest in expanding the installation of additional DCFCs, Pepco can accommodate this 
expansion, which would carry a proportionate increase in Program costs. 
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Commercial Offerings 1 

Q37. Please summarize Offering 9 (Electric Fleet/Light Duty Charging). 2 

A37.  Pepco proposes to provide electric fleet/light duty charging infrastructure for 3 

commercial fleets that are interested in converting from internal combustion vehicles 4 

to Battery Electric or Plug-in Hybrid vehicles.  Pepco will partner with local delivery 5 

services and deploy make-ready infrastructure at least two locations in the District to 6 

support PIVs.  The Company will install up to 10 Level 2 chargers at each location, 7 

and one DCFC at each location.  Pepco will own the infrastructure up to and including 8 

the charger.  Pepco will target fleet managers and District agencies. Qualifying 9 

participants would have to demonstrate a significant interest and need, as well as 10 

possessing the real estate necessary to site the chargers.  11 

Q38. What benefits does Offering 9 provide? 12 

A38.  Electric fleet/light duty charging infrastructure is needed to encourage and 13 

incentivize fleets that operate in the District to make the conversion to Battery Electric 14 

or Plug-in Hybrid vehicles. With the continued growth in light duty vehicle models 15 

being offered each year, the number of vehicles available to meet fleet missions is 16 

quickly growing. This offering will help Pepco better understand how to create 17 

additional programs and offerings to meet the future needs of these commercial 18 

customers.  Pepco will use data gathered to help in the design of potential electric fleet 19 

delivery vehicle rates as well as to understand the impact of PIV adoption among fleet 20 

delivery services on the grid.      21 

Q39. Can the Green Rider be applied to this offering? 22 

A39.   Yes.     23 
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Q40. Please summarize Offering 10 (Taxi/Rideshare Charging). 1 

A40.  Pepco proposes to establish a Company-sponsored program that will provide 2 

accessible charging stations for taxis and rideshare services, while also providing an 3 

incentive for other taxis and rideshare services to make the conversion to Battery 4 

Electric or Plug-in Hybrid vehicles.  Pepco proposes to partner with local 5 

transportation companies and install up to ten (10) Level 2 chargers and two (2) 6 

DCFCs at least two customer-determined locations for the benefit of local 7 

transportation companies.  Pepco will provide technical assistance with respect to rate 8 

optimization and demand management technologies (e.g., integration of battery 9 

storage at charging sites to reduce required distribution system upgrades and 10 

coincident peak demand) to reduce operating costs.   11 

Q41. What benefits does Offering 10 provide? 12 

A41.  This offering was added in response to comments received by taxi cab drivers 13 

regarding the lack of accessible charging infrastructure in the District, and discussions 14 

with rideshare services.  In August 2017, WAMU published an article that brought 15 

attention to the lack of PIV charging infrastructure available to support the existing all-16 

electric taxis in the District of Columbia.   Pepco believes this offering will benefit the 17 

District and will incentivize the use of PIVs by taxi and rideshare services in the 18 

District, as taxi cab drivers expressed appreciation, and rideshare companies expressed 19 

a keen interest in promoting PIVs to their District drivers.  This offering will also 20 

complement the Clean Energy DC’s initiative to pursue an “EV-only car sharing fleet” 21 

that will “will further decrease GHGs and local air pollution while helping increase 22 
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awareness of EVs as a passenger vehicle technology that is ready to meets individuals’ 1 

driving needs.”17 2 

Furthermore, additional infrastructure will benefit these drivers, by allowing 3 

them to drive more hours, further reducing greenhouse gas emissions and providing a 4 

cleaner and quieter alternative for District residents and visitors.  Additional charging 5 

infrastructure could also allow for expansion of the program and helping the District 6 

to set an example of how successful an all-electric taxi program can be. Additionally, 7 

the charging infrastructure could also benefit taxis and ride sharing companies by 8 

helping them integrate more PICs into their fleets in the District. 9 

Q42. Can the Green Rider be applied to this offering? 10 

A42.   Yes.     11 

Q43. Please summarize Offering 11 (Electric Bus Charging). 12 

A43.  Pepco proposes to deploy make-ready infrastructure at bus depots and along 13 

bus routes to service electric commuter buses.  The Company proposes to own and 14 

install five (5) bus depot chargers and one on-route bus charger.  Pepco will target 15 

fleet managers and District agencies. Pepco proposes to provide technical assistance 16 

with respect to rate optimization and demand management technologies (e.g., 17 

integration of battery storage with the on-route bus chargers to reduce required 18 

distribution system upgrades and coincident peak demand) to reduce operating costs.  19 

Pepco will use data gathered to help in the design of potential electric public bus rates 20 

as well as to understand the impact of electric bus adoption on the grid.  21 

                     
17 Clean Energy DC at p. 166.  “Car sharing of any kind helps the District decrease congestion, achieve mode 
share objectives, and decrease GHGs and local air pollution. Implementing an EV- only car share program will 
further decrease GHGs and local air pollution while helping increase awareness of EVs as a passenger vehicle 
technology that is ready to meets individuals’ driving needs.” Id. 
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Q44. What benefit does Offering 11 provide? 1 

A44.  Electric bus charging infrastructure is needed not only to facilitate overnight 2 

charging of the buses, but also to enable opportunity charging during the day when 3 

the buses are on route.   Because of the size of the battery packs, DCFCs are the only 4 

alternative that works for this use. By providing this infrastructure, local agencies will 5 

be encouraged to transition to electric buses. In addition, by working collectively with 6 

the appropriate District agencies, infrastructure could be sited in such a way as to 7 

migrate charging buses away from congested areas. In this way, all customers of the 8 

District benefit from carbon free mass transit and strategies that could ease traffic 9 

congestion.  10 

This offering will complement the District’s efforts to electrify its bus fleet, as 11 

well as encourage other bus fleets located in the District, such as colleges and 12 

commercial businesses, to transition to electric fleets.  In addition, this offering will 13 

complement and encourage tourist’s buses that operate in the District to shift to electric 14 

buses.   15 

Q45. Can the Green Rider be applied to this offering? 16 

A45.   Yes.     17 

Innovation and Technology Program 18 

Q46. Please summarize Offering 12 (Innovation Fund). 19 

A46.  Pepco proposes an Innovation Fund that would provide up to $1,000,000 in 20 

grants for 50% cost share of charging infrastructure to support additional 21 

transportation electrification area needs such as PIV Car Share, Vehicle to Grid 22 

charging demonstrations and other similar uses. The grants provided through the 23 

Innovation Fund are intended to encourage innovative ideas that are designed to serve 24 
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multiple users and/or multiple tenant applications, such as electric car share hubs, 1 

urban residential charging hubs, DCFC applications for multi-family and multi-tenant 2 

applications, and mobility fleet applications.  Pepco believes it is appropriate that this 3 

offering be funded from the MEDSIS subaccount.  The Company proposes an 4 

application review process that will include a panel review by members consisting of 5 

both internal and external stakeholders. 6 

Q47. What benefits does Offering 12 provide? 7 

A47.  With Offering 12, Pepco proposes to establish a program by which interested 8 

persons or groups could seek funding from the Company for innovative projects 9 

designed to further PIV charging in the District of Columbia and support electrification 10 

of the transportation sector. The grants provided through an innovation fund of up to 11 

$1.0 million to be established under this offering are intended to encourage innovative 12 

ideas that are designed to serve multiple users and/or multiple tenant applications, such 13 

as electric car share hubs, urban residential charging hubs, DCFC applications for 14 

multi-family and multi-tenant applications, and mobility fleet applications. 15 

Projects designed to serve underserved and/or low-income areas for such 16 

applications are desired and encouraged. By way of example, a potential project that 17 

could seek funding under this Offering would be the deployment of electric vans with 18 

vehicle-to-grid (“V2G”) functionality. Such a project would benefit the District 19 

through the ability to save money by replacing the higher costs of fuel with the lower 20 

cost of electricity, as well as lowering maintenance costs and eliminating the health and 21 

environmental externalities attendant to the usage of petroleum products. Meanwhile, 22 

the Company would be able to learn what is entailed in installing charging 23 



Witness Stewart 

 24

infrastructure in the transportation fleet context, implementing V2G communication 1 

and control systems, and delivering ancillary services to the grid. 2 

Q48. How will the funds be awarded? 3 

 A48.  Under Offering 12, funding would be awarded based on an application and 4 

review process conducted by the Company, with assistance and input from key 5 

internal and external stakeholders. The proposed incentives would be a monetary 6 

rebate issued by Pepco in an amount up to 50% of the cost of the project. The project 7 

cost amounts to which the rebate would apply would be the net project cost after 8 

applying all other applicable incentives, grants, awards, or discounts.  Innovative 9 

projects provide the potential benefits of transportation electrification and grid support 10 

can be further studied and validated. 11 

Q49. Please summarize Offering 13 (Technology Demonstration). 12 

A49.  Offering 13 seeks to establish a Pepco-sponsored program that is aimed at one 13 

or more technology demonstrations that would specifically address the potential point 14 

source load impacts of DCFCs should they become widely adopted and deployed. This 15 

demonstration would couple energy storage or other microgrid technologies with one 16 

or more DCFCs and measure the benefits.   17 

Q50. What benefits does Offering 13 provide? 18 

A50.  There has been much discussion regarding the need to better serve drivers of 19 

PIVs who reside in MDUs, and Pepco is proposing offerings to target this specific 20 

segment. However, it is unlikely that chargers sited on MDU properties alone will be 21 

enough to satisfy the growing segment, as PIVs are becoming even more affordable. 22 
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Pepco believes that community charging facilities, which will consist of multiple or 1 

clustered DCFCs will quickly satisfy this need in a convenient fashion. However, at 2 

100kW or above per charger, multiple chargers at the same site are expected to have 3 

significant influence on the local distribution system where they are interconnected.  4 

Pepco plans to perform a demonstration project that will study the potential benefits 5 

of using energy storage to mitigate any capacity or power quality impacts caused by 6 

multiple DCFCs by coupling an energy device to several DCFCs and monitoring the 7 

performance benefits. If successful, this method may prove a beneficial alternative to 8 

demand charges or other upgrades which might be required to support the potential 9 

spot load caused by these charger configurations.  10 

Customer Education and Outreach Plan 11 

Q51. Please discuss the Company’s proposed Education and Outreach Plan. 12 

A51.  Developing broad awareness about the benefits of fueling vehicles from the grid 13 

is an integral element of the Company’s proposal.  As the District’s electric distribution 14 

company, Pepco has an established relationship with customers to support their 15 

evaluations of PIVs, rate plans and programs, and charging infrastructure.   To leverage 16 

this relationship, the Company is proposing an education and outreach campaign that 17 

will inform different customer segments about the benefits of transportation 18 

electrification, including potential car buyers in the District, as outlined in the 19 

Testimony of Company Witness Murphy.   20 

The effort is intended to expand awareness about PIVs and the benefits of 21 

transportation electrification, reduced GHG emissions, and lower rates for off-peak 22 

charging.  The Company will be positioned to use both traditional and digital media, 23 
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with channels selected to most effectively deliver both general transportation 1 

electrification messaging and targeted messages to potential program participants.   2 

Q52. What other assistance will the Company provide customers? 3 

A52.  In addition to education and outreach activities specific to the TE Program, 4 

Pepco proposes to provide technical assistance to commercial customers, specialized 5 

trainings for key industry stakeholders (i.e., fleet managers and developers), focused 6 

and targeted outreach to underrepresented communities, partner rewards, ride and drive 7 

events, and education on TOU rates to residential customers that drive PIVs.  These 8 

efforts can increase awareness of the benefits of electric transportation, as well as 9 

promote smart charging that benefits the environment, the grid, and all customers.   10 

Program Implementation 11 

Q53.   Please explain Pepco’s plan for implementing the TE Program and the various 12 

residential offerings. 13 

A53.  Pepco anticipates that the entire Program will be implemented over a five-year 14 

period.  However, the timing and extent of the implementation is dependent on the type 15 

of offering at issue and, of course, the number of customers that choose to participate.  16 

For the residential customer offerings (Offerings 1-6), the extent of participation will 17 

drive the duration of the program.  For example, under Offering 2, there is a cap of 150 18 

participants.  Accordingly, the full implementation of this offering will be driven 19 

entirely by the number of customers that participate and when they enroll.  Similarly, 20 

the provision of Offerings 5 and 6 will be driven by customers’ demand for the offering. 21 
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Q54.   Please explain Pepco’s plan for implementing the public offerings. 1 

A54.  Before installing the public smart Level 2 charging stations (Offering 7), the 2 

Company will consult with District officials and other stakeholders to discuss siting, 3 

potential locations, and other relevant issues.  After which, Pepco proposes to site one 4 

public Level 2 EVSE in each Ward of the District.  After these eight public Level 2 5 

EVSEs are installed, the Company will assess customer usage to determine future 6 

deployments. Pepco anticipates that a full roll-out of these chargers under Offering 7 7 

would take up to five years.  A similar installation plan will be followed for Offering 8 

8—20 DCFCs—and the extent of these installations will be heavily dependent on 9 

detailed siting plans that would ensure that installation of these facilities best matches 10 

traffic and ownership patterns, as well as available space to site the chargers.  Pepco 11 

proposes to initially site and install four DCFCs (one in each quadrant).  Pepco notes 12 

that deployment of all 20 of the DCFCs will be dependent on many external factors, 13 

including demand and continued increase in PIV ownership, and use in the District.   14 

Q55.   Please explain Pepco’s plan for implementing the commercial offerings. 15 

A55.  Pepco will implement the fleet infrastructure offering (Offering 9) once the 16 

Company has identified a fleet customer with an established and genuine interest in the 17 

offering, a demonstrated a sufficient plug-in need, and proof of appropriate real estate 18 

to site the charging-related infrastructure.  Locations for taxi/rideshare charging 19 

(Offering 10) and bus charging (Offering 11) will be determined and sited after 20 

engagement with stakeholders and the District government.    21 
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Q56.  Please explain Pepco’s plan for implementing the Innovation Fund and 1 

Technology Demonstration. 2 

A56.  The deployment of the Innovation Fund (Offering 12) will be dependent on the 3 

number of submitted and approved proposals set forth.  While the Technology 4 

Demonstration (Offering 13) will be implemented once a location is determined for 5 

integration of microgrid technologies into community cluster of DCFCs. 6 

Q57. When can customers begin enrolling in the TE Program? 7 

A57.  Pepco anticipates that all offerings (where applicable) will begin accepting 8 

enrollment within six months once the program is approved.   9 

Q58. Will the TE Program provide any specific benefits for Disadvantaged 10 

Communities in the District? 11 

A58.    Yes.  To address the disparate impacts that transportation and air pollution have 12 

on Disadvantaged Communities in the District, Pepco proposes to deploy at least 20% 13 

of the residential charging infrastructure, at least 20% of the workplace charging 14 

infrastructure, and at least 20% of the public charging infrastructure in Disadvantaged 15 

Communities in the District. 16 

Q59. How did the Company identify these Disadvantaged Communities? 17 

A59.  For purposes of the TE Program, Disadvantaged Communities include Ward 5, 18 

Ward 6, and Ward 7, as the District Office of Energy and Environment (“DOEE”) 19 

identified these areas in the District as the most vulnerable and impacted by air 20 

pollution, based on the following factors:  asthma rates in the District, mortality rates 21 

from cancer and heart disease, and income levels.18      22 

                     
18 Department of Energy and the Environment, “The District of Columbia’s Spending Plan for Volkswagen 
Settlement Funds (Beneficiary Mitigation Plan) at p. 7 (July 6, 2018).   
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Q60. Why does Pepco’s TE Program specifically targeting these Disadvantaged 1 

Communities? 2 

A60.     Pepco supports the District in its efforts to ensure that all citizens, especially 3 

the most vulnerable, benefit from transportation electrification and efforts to reduce 4 

GHG emissions and improve air quality.19  Disadvantaged Communities20 are often the 5 

most affected by the negative environmental and air quality impacts of transportation.  6 

At the same time, they are often the least financially able to self-fund the upfront costs 7 

associated with converting to electric technologies to help address these negative 8 

impacts.  To ensure that the benefits of the TE Plan also accrue to customers in 9 

Disadvantaged Communities, Pepco proposes to focus on deploying charging 10 

infrastructure and education and outreach efforts in the communities of Ward 5, Ward 11 

7, and Ward 8. 12 

Q61. Please discuss the Request for Proposals process. 13 

A61.  Pepco anticipates that request for proposals (“RFP”) will be in place within four 14 

months (120 days) once the program is approved by the Commission.  The Company 15 

will competitively bid to third party providers the installation, procurement, operations 16 

and maintenance of the TE Program’s charging equipment, encouraging broad market 17 

competition and participation.    18 

                     
19 For example, the District’s VW Spending Plan “advances environmental justice by placing special emphasis 
on communities in Washington, DC that have been disproportionately impacted by air pollution.”  VW Settlement 
Plan at p. 1 (quoting Mayor Muriel Bowser).     
20 For purposes of this Application, Disadvantaged Communities include Ward 5, Ward 6, and Ward 7, as DOEE 
identified these areas in the District as the most vulnerable and impacted by air pollution, based on the following 
factors:  asthma rates in the District, mortality rates from cancer and heart disease, and income levels.  See VW 
Settlement Plan at pp. 4-8.      
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Q62. In the future, will the Company seek to modify the TE Program, assuming the 1 

Commission approves it? 2 

A62.  Potentially.  Although Pepco is targeting full deployment of all TE Plan 3 

program offerings, the Company will regularly evaluate the PIV charging market and 4 

may seek Commission approval, after consultation with stakeholders, to modify the 5 

program if market conditions or other factors indicate that it is prudent to not build out 6 

the entire program, or if and when new PIV technologies develop.    7 

Q63.   When will the proposed incentive and rebate programs for PIV expire? 8 

A63.  The proposed incentives and rebates for a majority of the offerings are founded 9 

on a first-come, first-served basis.  The exception is the whole house time of use 10 

residential offering, wherein enrollment is open to an unlimited number of qualified 11 

participants for the duration of the five-year program (2019-2023).  See Schedule (B)-12 

1, Transportation Electrification Program - Deployment Schedule. 13 

Q64.    How many public Level 2 charging stations will the Company deploy in years 1-14 

2 of the program? 15 

A64.  The Company anticipates deploying up to nine.  See Schedule (B)-1, 16 

Transportation Electrification Program - Deployment Schedule. 17 

Q65.    How many public Level 2 charging stations will the Company deploy in years 3-18 

5 of the program? 19 

A65.  The Company anticipates deploying up to 26.  See Schedule (B)-1, 20 

Transportation Electrification Program - Deployment Schedule.  21 
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Q66.    How many DCFCs will the Company deploy in years 1-2 of the program? 1 

A66.  The Company anticipates deploying up to five.  See Schedule (B)-1, 2 

Transportation Electrification Program - Deployment Schedule. 3 

Q67.    How many DCFCs will the Company deploy in years 3-5 of the program? 4 

A67.  The Company anticipates deploying up to 15.  See Schedule (B)-1, 5 

Transportation Electrification Program - Deployment Schedule. 6 

Q68.   What will be the hours available to charge at the public Level 2 and DCFCs? 7 

A68.  Pepco anticipates that the public Level 2 and DCFCs will be available for 8 

charging 24 hours/day, seven days/week. 9 

Data Collection and Reporting 10 

Q69. Please describe the type of information Pepco plans to collect from program 11 

participants. 12 

A69.  Pepco will collect data regarding the locations of registered PIVs in its service 13 

territory and whether customers shifted the times for charging their vehicles to off-14 

peak times in response to the incentives provided through the TE Program. The 15 

Company will also be able to identify loading characteristics on local transformers to 16 

determine the extent to which the incremental load and demand caused by PIV use 17 

contributes to overloading conditions. In addition, the Company expects to gain 18 

operational experience in communicating with smart EVSEs such that demand 19 

response events can be called and the number of customers who respond to the 20 

demand response events can be determined. The Company will also review the meter 21 

data from the EVSEs where a second meter exists to determine EVSE data accuracy.22 
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Q70. Please discuss the importance of Pepco collecting such information. 1 

A70.  The importance of the data collected, such as transformer loading information, 2 

allows the Company to make proactive rather than reactive decisions as it pertains to 3 

transformer replacements and system enhancements.  Specifically, if an overloaded 4 

condition exists due to PIV clustering, Pepco will be able to perform transformer 5 

replacements where the data indicates overloads may occur in the future and 6 

proactively replace/mitigate as opposed to conducting costly emergency 7 

replacements. In addition, if the meter accuracy of the onboard EVSE metrology is 8 

within a tolerance that is acceptable by the Commission, the need for second meters 9 

in future applications may not be necessary, thus reducing overall Program costs.  It 10 

is also important for Pepco to analyze the number of PIVs on the road and the charging 11 

habits of the owners of those PIVs so it can make necessary adjustments to the grid.  12 

Finally, Pepco will quantify the savings that participating customers enjoyed because 13 

of the TE Program, as well as their overall satisfaction with the Program. 14 

Q71. What data does the Company propose to report to the Commission?  15 

A71.  During the term of the TE Program, Pepco proposes to provide periodic reports, 16 

on a quarterly basis and annual basis, to make available status updates regarding 17 

progress of the electric transportation program to the Commission and interested 18 

stakeholders.  To evaluate the Company’s progress towards meeting these objectives, 19 

the Company will collect and report to the Commission data regarding: 20 

 Program costs; 21 

 Customer enrollment; 22 

 Customer education/outreach; 23 
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 Customer satisfaction; 1 

 Supplier diversity; 2 

 Load patterns; and 3 

 Customer behavior. 4 

Q72. How will Pepco utilize the data it collects? 5 

A72.  The Company will use this data to determine the potential for long- and short-6 

term impacts on the grid, and the need to either invest or defer infrastructure 7 

improvements.  In addition, the Company will determine to what extent the PIV 8 

charging load may offset the costs of the program.  Lastly, the Company will use this 9 

data to evaluate and refine the marketing and education strategies deployed. 10 

Q73. How will Pepco handle and maintain customer information during the program? 11 

A73.  Pepco understands its responsibility to safeguard customer data and each 12 

customer’s personally identifiable information (“PII”) obtained through the 13 

application process will be collected to evaluate a customer’s eligibility for the 14 

selected offering.  At no time will PII be shared with entities outside of the Company, 15 

without customer consent.  All data provided in public reports, filings, or to 16 

stakeholders will be stripped of PII and submitted in aggregated form.   17 

Q74. Does this conclude your Direct Testimony? 18 

A74.  Yes, it does.   19 
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Pepco - District of Columbia

Offering 2019 2020 2021 2022 2023 Total Total Units Total Costs

1 Whole House TOU 0% $0

3 Level II Charging Stations for Residential Customers 10.0% 45.0% 45.0% 100% 50 $250,000

4

Level II Charging Stations for Residential Customers ($500 
max/participant  once offering 3 has been satisfied)

20.0% 40.0% 40.0%

100%

500 $250,000

5 Level II Charging Stations for Multi-Unit Dwellings 5.0% 15.0% 30.0% 30.0% 20.0% 100% 100 $1,191,000
6 Workplace Level II Charging Stations 5.0% 25.0% 30.0% 30.0% 10.0% 100% 50 $599,500
7 Public Purpose Level II Charging Stations 5.0% 20.0% 20.0% 30.0% 25.0% 100% 35 $612,500
8 Public Purpose Direct Current Fast Chargers 5.0% 20.0% 25.0% 25.0% 25.0% 100% 20 $2,200,000
9 Electric Fleet Delivery Infrastructure 0.0% 10.0% 30.0% 30.0% 30.0% 100% 22 $570,000

10 Electric Taxi/Rideshare Infrastructure 0.0% 20.0% 20.0% 30.0% 30.0% 100% 22 $570,000
11 Public EV Bus Infrastructure 0.0% 0.0% 50.0% 50.0% 0.0% 100% 6 $1,440,000
12 Innovation Fund 0.0% 50.0% 50.0% 0.0% 0.0% 100% TBD $1,000,000
13 Technology Demonstration 0.0% 0.0% 100.0% 0.0% 0.0% 100% TBD $1,500,000

Other Costs
Billing 100% 100% 50,000
Customer Education, Enrollment & Outreach 35% 30.0% 20.0% 10.0% 5.0% 100% 2,000,000

Reward Credit Processing (FleetCarma) 5% 25.0% 30.0% 30.0% 10.0% 100% 135,000
Program Management 10% 35.0% 35.0% 10.0% 10.0% 100% 930,000
Systems Interfaces & Updates 40% 15.0% 15.0% 15.0% 15.0% 100% 1,605,250
Analysis & Reporting 100% 100% 75,000

$15,222,900

Pepco DC : Transportation Electrification Program Deployment

2019 2020 2021 2022 2023 Total
1 Whole House TOU Unlimited

2
FleetCarma Smart Device Bill Credit for Residential Customers 8 45 45 38 15 150

3 Level II Charging Stations for Residential Customers 5 23 23 0 0 50

4
Level II Charging Stations for Residential Customers ($500 
max/participant  once offering 3 has been satisfied)

0 0 100 200 200 500
5 Level II Charging Stations for Multi-Unit Dwellings 5 15 30 30 20 100
6 Workplace Level II Charging Stations 3 13 15 15 5 50
7 Public Purpose Level II Charging Stations 2 7 7 11 9 35
8 Public Purpose Direct Current Fast Chargers 1 4 5 5 5 20
9 Electric Fleet Delivery Infrastructure 0 2 7 7 7 22

10 Electric Taxi/Rideshare Infrastructure 0 4 4 7 7 22
11 Public EV Bus Infrastructure 0 0 3 3 0 6
12 Innovation Fund 0 TBD TBD 0 0 TBD
13 Technology Demonstration 0 0 TBD 0 0 TBD

2
FleetCarma Smart Device Bill Credit for Residential Customers 5.0% 30.0% 30.0%

Transportation Electrification Program - Deployment Schedule

10.0% 100%
150 $244,650

25.0%
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Pepco - District of Columbia

2019 2020 2021 2022 2023 Total
Capital

Workplace Level II Charging Stations 29,975$               149,875$           179,850$            179,850$             59,950$               599,500$                
Public Purpose Level II Charging Stations 30,625$               122,500$           122,500$            183,750$             153,125$            612,500$                
Public Purpose Direct Current Fast Chargers 110,000$            440,000$           550,000$            550,000$             550,000$            2,200,000$             
Level II Charging Stations for Multi-Unit Dwellings 59,550$               178,650$           357,300$            357,300$             238,200$            1,191,000$             
Electric Fleet Delivery Infrastructure -$                           57,000$              171,000$            171,000$             171,000$            570,000$                
Electric Taxi/Rideshare Infrastructure -$                           114,000$           114,000$            171,000$             171,000$            570,000$                
Public EV Bus Infrastructure -$                           -$                         720,000$            720,000$             -$                           1,440,000$             
Whole House TOU -$                           -$                         -$                          -$                           -$                           -$                              
Level II Charging Stations for Residential Customers 25,000$               112,500$           112,500$            -$                           -$                           250,000$                

Total Capital 255,150$           1,174,525$      2,327,150$       2,332,900$        1,343,275$        7,433,000$           

O&M (Regulatory Asset)

Innovation Fund  $                          -  $           500,000  $           500,000  $                           -  $                          - 1,000,000$             
Technology Demonstration  $                          -  $                         -  $        1,500,000  $                           -  $                          - 1,500,000$             
Billing 50,000$               -$                         -$                          -$                           -$                           50,000$                  
Customer Education, Enrollment & Outreach 700,000$            600,000$           400,000$            200,000$             100,000$            2,000,000$             
Reward Credit Processing 6,750$                 33,750$              40,500$              40,500$               13,500$               135,000$                
Program Management 93,000$               325,500$           325,500$            93,000$               93,000$               930,000$                
Systems Interfaces & Updates 642,100$            240,788$           240,788$            240,788$             240,788$            1,605,250$             
Analysis & Reporting -$                           -$                         -$                          -$                           75,000$               75,000$                  

Total O&M (Regulatory Asset) 1,504,083$        1,773,433$      3,130,183$       735,450$           646,753$           7,789,900$           

Total Capital & O&M 1,759,233$        2,947,958$      5,457,333$       3,068,350$        1,990,028$        15,222,900$         

Transportation Electrification Program - Deployment Schedule

 $               244,650 

Level II Charging Stations for Residential Customers ($500 
max/participant  once offering 3 has been satisfied)

 $                          -  $                         -  $              50,000  $            100,000  $            100,000  $               250,000 

FleetCarma Smart Device Bill Credit for Residential Customers 
 $              12,233  $             73,395  $              73,395  $               61,163  $              24,465 
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Q1. Please state your name and position. 1 

A1.  My name is Marshall Murphy, and I am the Vice President of 2 

Communications for Pepco Holdings LLC (“PHI”).  I am testifying on behalf of 3 

Potomac Electric Power Company (“Pepco” or the “Company”). 4 

Q2.  What are your responsibilities in your role as Vice President of 5 

Communications? 6 

A2.  I am responsible for for the formulation of the corporate communications 7 

strategy and program execution for internal and external communications, media 8 

relations, social and digital media, crisis communications, and company advertising.  9 

Q3. Could you please describe your educational and professional background and 10 

experience? 11 

A3.  I have more than 30 years of communications, government affairs, and public 12 

advocacy experience. I began my career with Exelon in 2008 as the Director of 13 

Nuclear Communications. In 2012, I led the creation of Exelon Corporation’s Public 14 

Advocacy function, before accepting the role of Director of Generation 15 

Communications for the Northeast, Mid-Atlantic, South, and West regions the 16 

following year. I began my current role with PHI in 2017.  17 

Prior to Exelon, I held communications and external affairs leadership roles at 18 

International Paper and Champion International, both Fortune 500 companies in the 19 

paper and forest products industry. I have also held communications leadership roles 20 
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with Maine Yankee, a company that operated a single unit nuclear power plant in 1 

Maine, and several positions in Maine State Government. 2 

Q4. Have you ever testified before the Public Service Commission of the District of 3 

Columbia? 4 

A4.  No, this is my first testimony before the Public Service Commission of the 5 

District of Columbia (“Commission”). 6 

Q5. What is the purpose of your Direct Testimony? 7 

A5.  The purpose of my testimony is to describe the communications strategy and 8 

activities the Company will execute to support the Transportation Electrification 9 

(“TE”) Program being proposed in this proceeding.  10 

 This testimony was prepared by me or under my supervision and control.  The 11 

sources for my testimony are Company records, public documents, and my personal 12 

knowledge and experience. 13 

Q6. Are communications activities essential to the successful execution of the TE 14 

Program? 15 

A6.  Yes, communications strategy and activities will be critical to the success of 16 

the proposed TE Program and Offerings. According to the International EV Policy 17 

Council at the University of California Davis, consumer knowledge and awareness of 18 

Plug-In Vehicles (“PIVs”) are essential elements to PIV adoption. Specifically, 19 

Academic research shows that consumer awareness, knowledge, and 20 
experience with PEVs [Plug-in Electric Vehicles] is low [1–5], and has not 21 
been changing over time [6]. This is a significant barrier to market growth. 22 
Examples of this lack of awareness from California include:  23 

• Despite doubling the number of public charging stations between 24 
2014 and 2017 there was no increase in the percentage of car-owning 25 
households who claim to have seen a PEV charger.  26 
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• In 2014, 70% of consumers in the US could not name a single PEV 1 
for sale. By 2017, this had not increased.  2 
• Between 2014 and 2017 there was no increase in the number of 3 
people who know how to fuel a PHEV [Plug-in Hybrid Electric 4 
Vehicle], BEV [Battery Electric Vehicle], or even a hybrid vehicle.  5 

In addition to consumers being unaware of PEVs, they are unaware of the 6 
incentives available to purchase the vehicles [1,7,8].1  7 

 The findings outlined above indicate that increasing awareness of PIVs and 8 

options for charging PIVs will be key to fully subscribing the proposed TE Program 9 

offerings in the District of Columbia, particularly as many of the program offerings 10 

are designed to increase adoption and use of PIVs by customers who have not 11 

previously done so, including low income customers and residents of multi-unit 12 

dwellings. The Council goes on to state, “Growing the PEV market requires a 13 

proactive approach. A transition to PEVs requires programs that create public 14 

awareness of PEVs, educates consumers about PEV benefits, and provide trial 15 

experiences through ride and drives and PEV experience centers.”2 Pepco is 16 

cognizant of the important role communications to customers will play in the success 17 

of the TE Program offerings being proposed here, and the communications strategy 18 

and activities Pepco is proposing reflect that understanding. 19 

Q7. Did Pepco take any actions to guage customer awareness and interest in PIVs 20 

and PIV adoption in the District? 21 

A7.  Yes. The Company collaborated with the Edison Electric Institute (“EEI”) to 22 

survey District residents (“Customer Survey”) to gauge their interest, knowledge, and 23 

                     
1 “Driving the Market for Plug-in Vehicles: Increasing Consumer Awareness and Knowledge”. UC Davis 
International EV Policy Council, March, 2018. Available online at: https://phev.ucdavis.edu/wp-
content/uploads/Consumer-Education-Policy-Guide-March-2018.pdf.  
2 Id. 
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awareness of electric transportation, and poll their modes of commuting.3  Morning 1 

Consult conducted the survey on June 12-27, 2018, among 502 adults, across all eight 2 

Wards.4   3 

Q8. What key points did the Company take from the Customer Survey? 4 

A8.  Key points include: 5 

 Support for a PIV network in the District is fairly strong, with 40% of respondents 6 

saying they strongly support it, and another 37% saying they somewhat support it.  7 

Few respondents say they somewhat oppose it or strongly oppose it (1%).5 8 

 57% indicated they are at least somewhat familiar with PIVs.6 9 

 Respondents were generally unaware whether there are charging stations near 10 

places that are accessible to them, with the exception of one location:  the 11 

majority did not believe there are charging stations close to home.7 12 

 The majority of respondents (57%) said District vehicles should be powered by 13 
electricity.8 14 
 15 

 94% of Customer Survey respondents indicated that the environment is 16 
overwhelmingly important to them personally.9 17 
 18 

 80% of respondents believe a PIV charging network in the District would have a 19 
positive impact on the environment.10 20 

                     
3 Edison Electric Institute. (July 24, 2018)   
Survey Reveals District Of Columbia Residents Overwhelmingly Support Advancing Electric Charging 
Infrastructure [Press Release]. 
http://www.eei.org/resourcesandmedia/newsroom/Pages/Press%20Releases/Survey%20Reveals%20District%2
0of%20Columbia%20Residents%20Overwhelmingly%20Support%20Advancing%20Electric%20Charging%20
Infrastructure.aspx (“Customer Survey”) 
4 The interviews were conducted online and the data was weighted to approximate a target sample of adults in 
the District, based on age, race/ethnicity, gender, and educational attainment.  Results from the full survey have 
a margin of error of plus or minus four percentage points. Customer Survey at p. ii. 
5 Customer Survey p. 76 Table EEI10. 
6 Customer Survey p. 10 Table EEI2. 
7 Customer Survey p. 26 Table EEI5-1, p.30 Table EEI15-4, p.34 Table EEI15-5, p.34 Table EEI15-6. 
8 Customer Survey p. 70 Table EEI8. 
9 Id. at p. 6 Table EEI1. 
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 About two-thirds of respondents say that a PIV charging network will have a 1 
positive impact on the District’s economy.11 2 

Q9. Has the Company found the Customer Survey to be useful? 3 

A9.  Yes.  The Customer Survey provided insight into customers’ attitudes toward 4 

transportation electrification in the District, which the Company used when 5 

developing the TE Program, including the customer education and outreach 6 

strategies.   7 

Q10. Please describe the communications strategy and activities the Company is 8 

proposing in support of the proposed TE program offerings. 9 

A10.  As described above, communicating the availability of the Company’s 10 

proposed TE Program offerings will be critical to the success of the programs. To that 11 

end, Pepco is proposing a communications and outreach strategy that includes: 12 

 Customer research – to better understand the level of knowledge of PIVs 13 

among District of Columbia customer segments, determine who in the 14 

District would likely enroll in the proposed TE Program offerings, and 15 

identify real and perceived barriers to PIV use and adoption; 16 

 Message development – to create compelling messages that increase PIV 17 

knowledge generally, and to achieve enrollment goals for the likely 18 

program participants; 19 

 Channel analysis and selection – to identify the most appropriate 20 

channels by which Pepco will deliver messages to each customer segment, 21 

                                                                
10 Id. at p. 83 Table EEI11-4 
11 Id. at p. 79 Table EEI11-1. 
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including through collaboration with District Government and other 1 

transportation focused organizations; and, 2 

 Monitoring and analysis – to assess the reach and effectiveness of 3 

communications tactics in the plan to inform future efforts.  4 

Q11. What customer research activities will Pepco conduct in support of the TE 5 

Program? 6 

A11.  Pepco will conduct, with support from an outside firm, quantitative and 7 

qualitative customer research to support the TE Program. This work will include:  8 

 Literature Review – reviewing existing research on similarly situated TE 9 

or PIV programs and customer preferences to assess findings from other 10 

areas of the country applicable to the TE program in the District of 11 

Columbia;  12 

 Survey Research – conducting surveys of Pepco customers in the District 13 

of Columbia via phone and/or web to collect baseline data regarding 14 

knowledge and ownership of PIVs, media and message consumption, and 15 

transportation habits; and, 16 

 Focus Groups – convening focus groups of customers in the District of 17 

Columbia for whom Pepco’s proposed TE program were designed (e.g., 18 

low income customers, ride sharing users/drivers, fleet owners, public 19 

transit ridership, and owners/residents of multi-unit dwellings).  20 

Each of these research efforts will be conducted with the goals of the TE Program in 21 

mind. The findings from this research will set the stage for all further 22 
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communications activities, including message development, channel analysis, and 1 

channel selection.  2 

Q12. Please describe the type of messages Pepco will develop in support of the TE 3 

Program? 4 

A12.  Message development will be a critical step in the execution of the 5 

Communications Plan. Taking the findings from the customer research into 6 

consideration, Pepco will create tailored messaging for target audiences to support 7 

enrollment in the TE Program offerings. These messages will fall into two broad 8 

categories: 9 

 General TE messaging – to increase the base level of knowledge 10 

surrounding PIVs among customers in the District of Columbia generally 11 

and the likely program enrollees specifically; and, 12 

 Program specific TE messaging – to deliver targeted, program specific 13 

messages to likely program enrollees. 14 

General messaging will likely target District residents who may not be aware of the 15 

prevalence, affordability, and convenience of PIVs and/or PIV charging infrastructure 16 

or the TE options. For example, Pepco may target commuters with “Did You Know?” 17 

style messages describing the availability of PIVs as a transportation option generally 18 

(including, for instance, information on purchase incentives), and the locations of 19 

public charging infrastructure specifically. Those messages could be delivered to 20 

drivers via radio, to PIV users via social media by geo-targeting near existing PIV 21 

charging infrastructure, or to public transportation ridership via bus cards or signage.  22 
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Q13. Please describe how Pepco will deliver its messages to customers. 1 

A13.  Pepco will use the findings from the customer research executed per the Plan, 2 

existing knowledge of its customer base, and the assistance of an outside firm to 3 

determine which channels will be used to convey the TE program messages. Potential 4 

channels include: 5 

 Community Engagement – the Pepco Communications team and the 6 

Government and External Affairs (“GEA”) team will work together to deliver 7 

TE program messages at meetings of community groups, Advisory 8 

Neighborhood Commissions, and civic associations throughout the District. 9 

Pepco regularly engages with the community and the materials developed in 10 

support of the TE Program can be disseminated as part of GEA’s existing 11 

efforts, in addition to targeted outreach.  12 

 Digital Communications – the Pepco website and social media channels will 13 

be used to promote the TE Program and convey key messages. The digital 14 

platforms will allow for real-time updates, key project announcements, and 15 

public engagement.   16 

 Media (Earned and Paid) – the Pepco Communications team will oversee 17 

earned media efforts, engaging local media for coverage regarding project 18 

milestones (breaking ground on construction of public chargers, etc.) where 19 

appropriate.  Pepco will work with an outside firm to develop creative 20 

material for and place paid media content. These messages may be placed in 21 

newspapers, television, radio, on public transit (e.g., inside buses), and on 22 

social media.  23 
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 Pepco Customer Service – Pepco Customer Service Representatives 1 

(“CSRs”) will be provided with materials explaining the benefits of PIVs so 2 

they can serve as an extension of the Pepco Communications team’s efforts to 3 

educate District of Columbia customers. The Pepco Communications team 4 

will also provide CSRs with resources describing how to assist customers who 5 

wish to enroll in one of the TE program offerings.  6 

 Pepco Internal Communications – the Pepco Communications team will 7 

engage the more than 900 Pepco employees who work in the District of 8 

Columbia to inform them of the TE Program’s features and offerings.  The 9 

Pepco Communications team will provide this information for Pepco 10 

employees’ own consideration, and so that they may become advocates for the 11 

program in their communities. 12 

 Third-Party Partnerships – Pepco is open to engaging with a variety of 13 

partners in the District to make the TE Program a success. Pepco will use the 14 

findings from the Customer Research to assess if there are customers who 15 

may best be reached via third parties rather than by Pepco. Pepco is also eager 16 

to work with the District Government, and specifically entities such as the 17 

District Department of Transportation, as Pepco shares the District’s clean 18 

energy goals. 19 

Q14.  Does Pepco require outside support to conduct these activities? 20 

A14.  Yes. Pepco is not able to execute the full scope of this communications and 21 

outreach strategy with internal resources.  These activities will be led by the Pepco 22 

Communications team, and Pepco will engage an outside communications and 23 
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marketing firm to supplement Pepco’s capabilities in areas like survey research, 1 

creative material development, paid media placement, and others as needed. 2 

Q15. What will the development and execution of communications activities in 3 

support of the TE Program offerings cost? 4 

A15.  Pepco estimates that the cost associated with the communication and outreach 5 

activities in support of the TE Program will be $1.4 million. This figure is based on 6 

estimates provided by a District of Columbia based, woman-owned firm with the 7 

capabilities Pepco requires, and may vary when precise activities are finalized.  8 

Q16. What activities drive the cost estimate? 9 

A16.  As described above, the TE Program offerings’ success depends on customer 10 

awareness of both PIVs generally and the programs Pepco is proposing specifically. 11 

Awareness is generated via outreach to customers, and outreach to customers is 12 

accomplished via messaging in a variety of spaces (television, radio, newspapers, 13 

public transit, etc.).  The District of Columbia is the sixth largest media market in the 14 

United States, and the costs associated with reaching customers in a media market of 15 

this size are high.12 Purchasing advertising space represents more than 85% of the 16 

overall cost estimate.  17 

Customer research, development of creative material, and channel selection 18 

are critical to the TE Program’s success, as developing compelling messaging for 19 

each target audience will be important for program success; however, effectively 20 

disseminating those messages is essential to the promotion of transportation 21 

electrification in the District of Columbia. 22 

                     
12 http://www.nielsen.com/content/dam/corporate/us/en/public%20factsheets/tv/2017-
18%20TV%20DMA%20Ranks.pdf  
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Q17. When will communications activities begin? 1 

A17.  Pepco will begin executing communications activities as soon as the 2 

Commission approves the proposed programs. In the immediate period following the 3 

Commission issuing its order, Pepco will communicate the approval of the program 4 

to customers with news releases or other messages designed to raise awareness 5 

regarding the program itself, as well as activities they can expect to see in the weeks 6 

and months ahead. In parallel with executing the post-approval communications, 7 

Pepco will engage with the District of Columbia based, woman-owned firm that 8 

provided budget estimates to support this work to begin the research phase of the 9 

communications strategy. The schedule for these activities will be driven in large part 10 

by the timeline for program launch and other milestones set by the Commission in its 11 

order. 12 

Q18. Is Pepco working with other organizations in the development and execution of 13 

communications activities in support of the TE Program offerings? 14 

A18.  Yes. Pepco is aware of the opportunities that collaborations with other 15 

organizations dealing with PIVs and transportation in the District of Columbia 16 

provide. Specifically, Pepco is open to working with District of Columbia 17 

governmental entities such as DDOT. Pepco’s customer research will illuminate 18 

future opportunities to collaborate, as the planned research will identify customer 19 

segments who may best be reached via third parties.  Pepco may also engage with 20 

industry partners such as auto manufacturers to develop and communicate PIV 21 

purchase incentives.  Finally, the Company will leverage existing outreach and 22 

community engagement efforts to disseminate program materials to customers. 23 
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Q19.  Does this complete your Direct Testimony? 1 

A19.  Yes, it does. 2 
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 Q1. Please state your name and position. 1 

A1.   My name is Peter Blazunas. I am a Senior Rate Analyst, Regulatory Strategy 2 

and Revenue Policy, in the Regulatory Affairs Department of Pepco Holdings LLC. I 3 

am testifying on behalf of Potomac Electric Power Company (“Pepco” or the 4 

“Company”), a wholly owned operating subsidiary of Exelon Corporation (“Exelon”). 5 

Q2. What are your responsibilities in your role as Senior Rate Analyst, Regulatory 6 

Strategy and Revenue Policy? 7 

A2.  I am responsible for the development of electric rates, including tariff 8 

surcharges, for Pepco’s Maryland and District of Columbia jurisdictions. I also 9 

participate in the development of Pepco’s policies and practices with respect to rate 10 

design and assist with regulatory compliance matters, including tariff administration 11 

and periodic filings. Finally, I support electric vehicle (“EV”) and microgrid-related 12 

filings in all the PHI jurisdictions.  13 

Q3.  Please state your educational background and professional experience.   14 

A3.   I received a Bachelor of Arts degree in Economics from the University of 15 

Dayton and a Master of Arts degree in Economics from the University of Akron. I 16 

began my career with FirstEnergy Corp. in 2012 as a State Regulatory Analyst in the 17 

Ohio Rates and Regulatory Affairs Department. During my time at FirstEnergy Corp., 18 

I was the lead analyst responsible for the design and preparation of various riders. I 19 

also provided support in various regulatory proceedings, including rate proceedings 20 

and regulatory audits. Further, I served as Adjunct Faculty in the Department of 21 
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Economics at the University of Akron from 2012 to 2017, and from January to May of 1 

this year served as Adjunct Faculty in the Department of Applied General and 2 

Technical Studies at the University of Akron.  3 

Q4.  Have you previously testified before the District of Columbia Public Service 4 

Commission (“Commission”)?   5 

A4.   No.  6 

Q5.  Have you previously testified before another regulatory authority?   7 

A5.   Yes. On behalf of FirstEnergy Corp.’s Ohio electric distribution utilities, I 8 

testified before the Public Utilities Commission of Ohio in Case No. 13-2145-EL-CSS, 9 

a customer complaint case, and submitted testimony in Case No. 15-1450-EL-UNC, an 10 

investigation into whether the FirstEnergy Ohio distribution utilities experienced 11 

significantly excessive earnings in a given year,  and Case No. 16-2213-EL-CSS, a 12 

customer complaint case.  Further, I testified with respect to rate design and revenue 13 

allocation on behalf of Pepco before the Maryland Public Service Commission in 14 

Formal Case No. 9472, a base distribution rate case, and submitted testimony with 15 

respect to rate design and cost recovery on behalf of Delmarva Power & Light 16 

Company before the Delaware Public Service Commission in Docket No. 17-1094, an 17 

application for an electric vehicle program.  18 

Q6.  What is the purpose of your Direct Testimony?   19 

A6.   The purpose of my Direct Testimony is as follows: 20 

1. To provide an overview of the proposed rate design and corresponding 21 

tariffs contained in the Company’s Application for Transportation 22 

Electrification (the “TE Program”); and  23 



Witness Blazunas 
 

 3

2. To provide an overview of the proposed cost recovery mechanism and 1 

corresponding typical residential bill impact contained in the Company’s 2 

application for approval of the TE Program.  3 

Q7.  How is your testimony organized?   4 

A7.   I will discuss: (a) the rate design of the new Schedules included in the proposed 5 

TE Program and (b) the proposed cost recovery for the Program and the estimated 6 

corresponding impact on residential rates assuming full implementation of the Program 7 

and reflective of the true socialized cost of the Program to the Company’s ratepayers. 8 

This testimony and the accompanying schedules were prepared by me or under my 9 

direct supervision and control. The source documents for my testimony are Company 10 

records and public documents. I also rely upon my personal knowledge and experience.  11 

Rate Design 12 

Q8.  Please discuss the goals of your proposed rate design. 13 

A8.  The Company is proposing to implement a TE Program, consisting of thirteen 14 

(13) separate offerings for plug-in-vehicle (“PIV”) charging and transportation 15 

electrification in the District of Columbia.  These offerings focus on providing Pepco’s 16 

customers and the community with new charging infrastructure and innovative electric 17 

rate options, including incentives.  The offerings include residential, multi-dwelling 18 

unit, workplace, fleet/light duty, taxi / rideshare, and bus use of PIVs through targeted 19 

time-of-use (“TOU”) rates, discounted equipment, rebates, and other incentives. They 20 

also support public-space installation of Smart Electric Vehicle Supply Equipment 21 

(“EVSE”) Level 2 chargers and Direct Current Fast Chargers (“DCFCs”), as well as an 22 

innovation fund and a technology demonstration fund designed to encourage and 23 



Witness Blazunas 
 

 4

facilitate the electrification of the transportation sector in the District of Columbia.  The 1 

aim of the proposed rate design for each relevant offering is to provide a balance 2 

between the recovery of costs from the appropriate customer group with proposed 3 

economic incentives intended to promote PIV applications.  Consequently, the 4 

Company is proposing the following new Tariff Schedules by offering as presented in 5 

Table 1.1 6 

 7 

A detailed description of the TE Program offerings is provided in the Direct Testimony 8 

of Company Witness Stewart as well as the Company’s Application. 9 

Q9. Please provide a description of Schedule “R-PIV”. 10 

A9.  Schedule “R-PIV” will applicable to Offering 1 and available to Standard Offer 11 

Service (“SOS”) Residential customers with PIVs who opt to have all the electric usage 12 

for their residence served under a single TOU schedule.  Under this schedule, the 13 

Customer Charge, the Energy Charge, and all other applicable charges except for the 14 

                                                 
1 Table 1 only identifies those offerings for which the Company is proposing new Tariff Schedules.  
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Generation and Transmission Service Charges included under the SOS Charge will be 1 

the same as those for Schedule “R”.  Schedule “R-PIV”, however, will include a time-2 

based SOS rate intended to encourage usage, including PIV charging, during off-peak 3 

hours.2 The SOS rate provides an approximately 4.5 to 1.0 ratio between the price at 4 

on-and-off-peak hours during the summer months (June through October), and an 5 

approximately 3.9 to 1.0 ratio between the price at on and off-peak hours during the 6 

winter months (November through May). In the summer months a customer would pay 7 

an off-peak price that would represent a discount of approximately 78% on the on-peak 8 

price.  Likewise, in the winter months a customer would pay an off-peak price that 9 

would represent a discount of approximately 74% on the on-peak price.  No second 10 

meter will be necessary for this option; the customer’s current meter will be re-11 

programmed to serve in this capacity. All Schedule “R-PIV” participants can opt-out 12 

of this rate classification at any time with no penalty.  13 

Q10. Please provide a description of the proposed Schedule “HC-PIV.” 14 

A10.  Schedule “HC-PIV” will be applicable to Offering 3 and 4.Under this schedule, 15 

the Energy Charge, and all other applicable charges except for the Generation and 16 

Transmission Service Charges included under the SOS Charge will be the same as those 17 

for Rate Schedule “R.” Because Schedule “HC-PIV” will be targeted at a specific 18 

device there is no rate block mechanism and the Energy Kilowatt-hour Charge is 19 

instead calculated as the Schedule “R” Distribution Service Kilowatt-hour charge 20 

unblocked.  Further, there will be no Customer Charge because the charger and its 21 

                                                 
2 The “on-peak” periods will be 12:00 p.m to 8:00 p.m., Monday through Friday, excluding holidays. All other 
hours are off-peak hours.  These proposed on-peak hours are consistent with those currently used elsewhere in 
the Company’s tariff.   
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meter will be connected to the customer’s already-existing service. All other applicable 1 

charges except for the SOS Charge are the same as those for Schedule “R.”  Schedule 2 

“HC-PIV,” however, will include a time-based SOS rate intended to encourage PIV 3 

charging during off-peak hours.3  The SOS rate provides an approximately 4.5 to 1.0 4 

ratio between the price at on and off-peak hours during the summer months (June 5 

through October), and an approximately 3.9 to 1.0 ratio between the price at on-and 6 

off-peak hours during the winter months (November through May).  7 

In the summer months a customer willpay an off-peak price that will represent 8 

a discount of approximately 78% on the on-peak price.  Likewise, in the winter months 9 

a customer will pay an off-peak price that would represent a discount of approximately 10 

74% on the on-peak price.  Customers electing this rate will require a second meter that 11 

exclusively serves their plug-in vehicle.  Further, these offerings will only be available 12 

to those customers whose PIV(s) have a range of thirty (30) miles or greater. By 13 

enrolling in either of these two offerings, the customer must agree to participate for a 14 

period of at least one year.  15 

Q11. What are the proposed “on-peak” and “off-peak” periods for use in Schedules “R-16 

PIV” and “HC-PIV”? 17 

A11.   The “on-peak” periods will be 12:00 p.m to 8:00 p.m., Monday through Friday, 18 

excluding holidays. All other hours are off-peak hours.  These proposed on-peak hours 19 

are consistent with those currently used elsewhere in the Company’s tariff.   20 

                                                 
3 The “on-peak” periods will be 12:00 p.m to 8:00 p.m., Monday through Friday, excluding holidays. All other 
hours are off-peak hours.  These proposed on-peak hours are consistent with those currently used elsewhere in 
the Company’s tariff.   
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Q12. Are Schedules “R-PIV” and “HC-PIV” available to Net Energy Metering 1 

(“NEM”) Customers? 2 

A12.   Yes. Please see the Direct Testimony of Company Witness Stewart for a 3 

detailed discussion of the ability of NEM customers to participate in the residential 4 

offerings. 5 

Q13. Please provide a description of the proposed Schedule “MDU-PIV.” 6 

A13.  Schedule “MDU-PIV,” as provided in Offering 5,4 will be a new schedule open 7 

to all qualified customers who own or operate condominium/apartment complexes, or 8 

multi-dwelling units (“MDUs”) where dedicated parking can be made available for PIV 9 

charging infrastructure and where at least three District of Columbia-registred PIV 10 

owners reside. The customer will be the account holder of the premise with whom 11 

Pepco has the account contract. This schedule is modeled after Rate Schedule “R” 12 

because it will be ultimately directed to benefit residential end-use customers.  Because 13 

Schedule “MDU-PIV” is targeted at a specific device there will be no rate block 14 

mechanism and the Energy Charge instead will be calculated as the Schedule “R” 15 

Energy Charge unblocked.  All other applicable charges will be the same as those for 16 

Schedule “R.”    Schedule “MDU-PIV” SOS rates are equal to the Schedule “R” 17 

volumetric SOS rates.  Schedule “MDU-PIV” will not include a time-based SOS rate 18 

because multiple residentswill need access to the charger and a time-varying rate may 19 

be unfair to customers who only can get access during daytime hours that would 20 

otherwise correspond with the on-peak period. This offering will require a second 21 

                                                 
4 Please see testimony of Company Witness Stewart for a full description of Offering 5.  
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meter. A customer that enrolls and participates in this offering must agree to participate 1 

for a period of not less than one year.  2 

Q14. Please provide a description of the Proposed Schedule “WP-PIV.” 3 

A14.   Schedule “WP-PIV,” as provided in Offering 6,5  will be a new rate schedule 4 

open to all qualified customers who own or operate office buildings or garages where 5 

dedicated parking can be made available for PIV charging infrastructure. The customer 6 

in this case would be the account holder of the premise with whom Pepco has the 7 

account contract. This schedule is modeled after Rate Schedule “R” because it is 8 

primarily directed at end use customers who charge at their workplace but might 9 

otherwise charge at home. Because Schedule “WP-PIV” is targeted at a specific device 10 

there is no rate block mechanism and the Energy Charge is instead calculated as the 11 

Schedule “R” Energy Charge unblocked. All other applicable charges are the same as 12 

those for Schedule “R.”  Schedule “WP-PIV” does not include a time-based SOS rate. 13 

Schedule “WP-PIV” SOS rates are equal to the Schedule “R” volumetric SOS rates.  14 

The rationale for not including time differentiated rates is based on the expectation that 15 

the charger will be used during the work day and a time differentiated rate may be 16 

unfair to customers who only can access the charger during daytime hours that 17 

correspond both with their workday hours and what would otherwise be the on-peak 18 

period. This offering will require a second meter. A customer that enrolls and 19 

participates in this offering must agree to participate for a period of not less than one 20 

year.  21 

                                                 
5 Please see testimony of Company Witness Stewart for a full description of Offering 6. 
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Q15. Will participants under Schedules “R-PIV”, “HC-PIV”, “MDU-PIV,” and “WP-1 

PIV” have the option to receive electricity consisting of 100% renewable energy? 2 

A15.  Yes. Participants under these schedules will have the option to choose 3 

electricity consisting of 100% renewable energy in the form of a rider, referred to as 4 

“PIV-Green,” to their PIV-specific schedule.  Based on current procurement costs, the 5 

Company estimates that the “PIV-Green” adder would increase a participating 6 

customer’s bill by $0.03590 per kWh. The Company is, as a part of this proceeding, 7 

seeking authority for Rider PIV-Green and proposes to update it annually on a going 8 

forward basis. 9 

Q16. Please provide a description of the proposed Schedule “PC-PIV.” 10 

A16.  Schedule “PC-PIV” will be applicable to customers using the Company’s 11 

public charging infrastructure as provided in Offerings 8 and 9 of the Company’s 12 

proposal. The Energy Charges for Schedule “PC-PIV” were calculated based on 13 

estimated public charger usage and the revenue requirement necessary to recover the 14 

capital costs associated with the distribution infrastructure and chargers.  The 15 

remaining components of the schedule are modeled after Schedule “R.”  Further, 16 

Schedule “PC-PIV” will feature electricity consisting of 100% renewable energy via 17 

the inclusion of “PIV-Green.”  The proposed rate designs for the Energy Charges for 18 

this schedule are provided in PEPCO (D)-1. 19 

Q17. Please list the tariff and workpapers that you are sponsoring. 20 

A17.  Tariff Sheets showing the updated proposed terms and conditions and rates are 21 

set forth in PEPCO (D)-2.   22 
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Cost Recovery 1 

Q18. Please describe the overall costs of the Program. 2 

A18.  The total estimated cost of the Company’s proposed TE Program, net of costs 3 

borne by customers, such as the cost-sharing for EVSEs and installations, is 4 

approximately $15,222,900, if all offerings are fully subscribed. The Company 5 

currently estimates that approximately $657,500 will be paid directly by Program 6 

participants through direct contributions as a part of the cost sharing included in 7 

Offerings 3, 5, and 6.  The Company proposes that the costs associated with Offerings 8 

12 and 13 be paid through the use of funds from the Modernizing the Energy Delivery 9 

System for Increase Sustainability (“MEDSIS”) 10 

 subaccount. The remainder will be recovered from the Company’s customers and from 11 

the users of the public chargers via Rate Schedule “PC-PIV.” The costs of the Program 12 

are split between those associated with capital assets and those associated with 13 

operating and maintaining the offerings of the Program. Table 2 presents a breakdown 14 

of the TE Program cost components by type and amount assuming full Program 15 

implementation. 16 
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 1 

  Additional details surrounding the costs of the TE Program can be found in PEPCO 2 

(D)-3.  3 

Q19. Please describe the true socialized cost of the TE Program to the Company’s 4 

customers. 5 

A19.  The Company estimates that the true socialized cost of the fully-subscribed TE 6 

Program to the Company’s customers, after accounting for participant contributions, 7 

revenues received through the use of the public chargers, and the use of funds from the 8 

MEDSIS iniative, is $9,910,400. See Table 3 for the calculation of this figure. 9 

 10 

Note that Commission approval to implement Offerings 12 and 13 without 11 

corresponding Commission approval to use MEDSIS funds will necessarily increase 12 

the true socialized cost of the Program to the Company’s ratepayers as the costs 13 
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associated with those offerings would then need to be included in the Program’s 1 

proposed cost recovery mechanisms.  2 

Q20. Please discuss your proposal for recovery of the costs of the TE Program. 3 

A20.  The Company proposes to recover the revenue requirement associated with the 4 

TE Program through electric distribution rates following the next base rate case 5 

proceeding following approval of the TE Program, which, assuming full 6 

implementation of the Program and reflective of the true socialized cost of the program 7 

to the Company’s ratepayers,will result in an increase of approximately 14 cents per 8 

month for a typical residential customer using 648 kWh per month.  Pepco proposes 9 

that  costs categorized as Operations & Maintenance (“O&M”) should be deferred to a 10 

regulatory asset and amortized over a five-year period. The regulatory asset would earn 11 

a return after it is incorporated into rate base as part of a base distribution rate case 12 

proceeding.  Pepco proposes that costs associated with capital assets should be deferred 13 

to a regulatory asset and amortized over a 15-year period, and this regulatory asset 14 

would also earn a return after it is incorporated into the Company’s next distribution 15 

rate base as a part of a base distribution rate case proceeding.  If the TE Program is 16 

approved, the Company will, in a future rate case, present the specific amount for which 17 

recovery is sought with a detailed explanation of how the costs are allocated.  18 

Q21. Please discuss the Company’s proposal for the allocation of the costs of the TE 19 

Program. 20 

A21.  Revenue requirements associated with the proposed regulatory asset for costs 21 

associated with capital assets will be assigned by offering to the customer classes that 22 

are that offering’s primary beneficiaries.  Offerings 2 through 6 will benefit residential 23 
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end use customers and the costs associated with capital assets in those offerings should 1 

therefore be assigned to the Residential class. Likewise, Offerings 8 and 9 will be 2 

available to the general public. The Company, therefore, has designed the Schedule 3 

“PC-PIV,” to be paid by the user of the charger, to recover the capital costs associated 4 

with these two offerings. The capital costs associated with Offerings 8 and 9 will be 5 

included in the regulatory asset for costs categorized as capital costs but revenues 6 

received via the public charging rates will be used to offset the costs included in this 7 

regulatory asset.  The costs associated with any capital assets in Offerings 7, 8, 9, 10, 8 

and 11 will be allocated by class using base distribution revenues from the most 9 

recently approved base distribution rate case. Revenue requirements associated with 10 

the proposed regulatory asset for costs categorized as O&M will be allocated to 11 

customers on the basis of the split between the residential class and the non-residential 12 

classes for the regulatory asset associated with the TE Program’s capital costs (except 13 

for the residential FleetCarma and rebate programs which will be assigned 100% to the 14 

residential class). The Company proposes that the costs associated with Offerings 12 15 

and 13 be paid through the use of funds from the MEDSIS subaccount.  Finally, the 16 

Company estimates no standalone costs associated with Offering 1.  17 

Q22. Please discuss the impact of the TE Program on rates. 18 

A22.  The Company estimates that a typical residential customer on SOS service 19 

using 648 kWh per month will pay an additional 14 cents per month for the recovery 20 

of the program costs assuming full program implementation and reflective of the true 21 

socialized cost of the Program to the Company’s ratepayers. This analysis and its 22 

underlying assumptions are set forth in PEPCO (D)-3.  23 
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Q23. Will residential customers who participate in the Residential Aid Discount 1 

(“RAD”) program experience an increase to their distribution rates as a result of 2 

the implementation of the DC Transportation Electrification Plan? 3 

A23.  No. The Company currently proposes to recover the costs of the TE Program 4 

from customers through base distribution rates. RAD customers will not experience an 5 

increase to their bills as a result of the Programbecause they will continue to receive a 6 

monthly credit for their distribution charges via the Residential Aid Credit.  7 

Q24. Does this conclude your Direct Testimony? 8 

A24.  Yes, it does.   9 
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Pepco - District of Columbia
Public Level 2 EVSE Charger - Annual Distribution-Related Revenue

Number of Public Level 2 EVSE Chargers 35                      
Usage Forecast Per Public Level 2 EVSE Charger (kWh) 32,850         
Total Estimated Public Level 2 EVSE Charger Usage 1,149,750        

Charge ($/kWh) 0.0629$            

Estimated Offset to Residential Regulatory Asset (Capital) Portion 72,328$            

PEPCO (D)-1 
Page 1 of 6



Pepco - District of Columbia
Public DCFC - Annual Distribution-Related Revenue

Number of Public DCFC 20                    

Usage Forecast Per Public DCFC (kWh) 65,700       

Total Estimated Public DCFC Usage 1,314,000        

Charge ($/kWh) 0.1977$           

Estimated Offset to Residential Regulatory Asset (Capital) Portion 259,791$         

PEPCO (D)-1 
Page 2 of 6



Pepco - District of Columbia
Development of Public Level 2 EVSE Charger Revenue Requirements

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
Rate Base:

Gross Plant 612,500$          612,500$         612,500$         612,500$          612,500$        612,500$          612,500$        612,500$         612,500$        612,500$        612,500$         612,500$        612,500$       612,500$       612,500$         
Accumulated Depreciation 40,833$            81,667$           122,500$         163,333$          204,167$        245,000$          285,833$        326,667$         367,500$        408,333$        449,167$         490,000$        530,833$       571,667$       612,500$         
Deferred Taxes -$                      -$                     -$                     -$                     -$                    -$                     -$                   -$                    -$                    -$                    -$                     -$                   -$                   -$                   -$                     
     Net Rate Base 571,667$          530,833$         490,000$         449,167$          408,333$        367,500$          326,667$        285,833$         245,000$        204,167$        163,333$         122,500$        81,667$         40,833$         -$                     

Operating Income:
Depreciation 40,833$            40,833$           40,833$           40,833$            40,833$          40,833$            40,833$          40,833$           40,833$          40,833$          40,833$           40,833$          40,833$         40,833$         40,833$           
SIT-Current (4,617)$             (4,528)$            (4,439)$            (4,349)$            (4,260)$           (4,171)$            (4,082)$          (3,993)$           (3,904)$           (3,815)$           (3,725)$            (3,636)$          (3,547)$          (3,458)$          (3,369)$            
FIT-Current (10,783)$           (10,574)$          (10,366)$          (10,158)$          (9,950)$           (9,742)$            (9,533)$          (9,325)$           (9,117)$           (8,909)$           (8,700)$            (8,492)$          (8,284)$          (8,076)$          (7,868)$            
Deferred Taxes -$                      -$                     -$                     -$                     -$                    -$                     -$                   -$                    -$                    -$                    -$                     -$                   -$                   -$                   -$                     
Total Operating Expenses 25,434$            25,731$           26,029$           26,326$            26,623$          26,921$            27,218$          27,515$           27,813$          28,110$          28,408$           28,705$          29,002$         29,300$         29,597$           
     Return Required 42,594$            39,552$           36,509$           33,467$            30,425$          27,382$            24,340$          21,297$           18,255$          15,212$          12,170$           9,127$            6,085$           3,042$           -$                     
Required Oper. Income 68,028$            65,283$           62,538$           59,793$            57,048$          54,303$            51,558$          48,813$           46,068$          43,322$          40,577$           37,832$          35,087$         32,342$         29,597$           

Revenue Conversion Factor 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964
     Revenue Requirement 93,855$            90,067$           86,280$           82,493$            78,706$          74,919$            71,131$          67,344$           63,557$          59,770$          55,982$           52,195$          48,408$         44,621$         40,833$           

Income Statement Check
Revenue 93,855$            90,067$           86,280$           82,493$            78,706$          74,919$            71,131$          67,344$           63,557$          59,770$          55,982$           52,195$          48,408$         44,621$         40,833$           
Depreciation & Amortization 40,833$            40,833$           40,833$           40,833$            40,833$          40,833$            40,833$          40,833$           40,833$          40,833$          40,833$           40,833$          40,833$         40,833$         40,833$           
Interest Expense 15,129$            14,049$           12,968$           11,887$            10,807$          9,726$              8,645$            7,565$             6,484$            5,403$            4,323$             3,242$            2,161$           1,081$           -$                     
Net income before Taxes 37,892$            35,186$           32,479$           29,772$            27,066$          24,359$            21,653$          18,946$           16,240$          13,533$          10,826$           8,120$            5,413$           2,707$           -$                     

Income Tax - Current 10,427$            9,682$             8,937$             8,193$              7,448$            6,703$              5,958$            5,213$             4,469$            3,724$            2,979$             2,234$            1,490$           745$              (0)$                   
Income Tax - Deferred -$                      -$                     -$                     -$                     -$                    -$                     -$                   -$                    -$                    -$                    -$                     -$                   -$                   -$                   -$                     

Earnings 27,465$            25,503$           23,542$           21,580$            19,618$          17,656$            15,694$          13,733$           11,771$          9,809$            7,847$             5,885$            3,924$           1,962$           0$                    
Return on Equity per WACC 27,465$            25,503$           23,542$           21,580$            19,618$          17,656$            15,694$          13,733$           11,771$          9,809$            7,847$             5,885$            3,924$           1,962$           -$                     

MACRS 40,833$            40,833$           40,833$           40,833$            40,833$          40,833$            40,833$          40,833$           40,833$          40,833$          40,833$           40,833$          40,833$         40,833$         40,833$           

Revenue Requirement Summary
Period (years) 15.00                
NPV of Cost Rev Req. $640,401
Levelized  Annual Revenue Requiremen $72,328

Number of Public Level 2 EVSE Chargers 35                     
Usage Forecast Per Public Level 2 EVSE Charger (kWh 32,850         
Total Estimated Public Level 2 EVSE Charger Usage 1,149,750         

Distribution Charge ($/kWh) 0.0629$            

PEPCO (D)-1 
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Pepco - District of Columbia
Development of Public DCFC Revenue Requirements

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
Rate Base:

Gross Plant 2,200,000$       2,200,000$       2,200,000$      2,200,000$       2,200,000$     2,200,000$       2,200,000$     2,200,000$      2,200,000$     2,200,000$     2,200,000$      2,200,000$     2,200,000$    2,200,000$    2,200,000$      
Accumulated Depreciation 146,667$          293,333$         440,000$         586,667$          733,333$        880,000$          1,026,667$     1,173,333$      1,320,000$     1,466,667$     1,613,333$      1,760,000$     1,906,667$    2,053,333$    2,200,000$      
Deferred Taxes -$                      -$                     -$                     -$                     -$                    -$                     -$                   -$                    -$                    -$                    -$                     -$                   -$                   -$                   -$                     
     Net Rate Base 2,053,333$       1,906,667$       1,760,000$      1,613,333$       1,466,667$     1,320,000$       1,173,333$     1,026,667$      880,000$        733,333$        586,667$         440,000$        293,333$       146,667$       (0)$                   

Operating Income:
Depreciation 146,667$          146,667$         146,667$         146,667$          146,667$        146,667$          146,667$        146,667$         146,667$        146,667$        146,667$         146,667$        146,667$       146,667$       146,667$         
SIT-Current (16,583)$           (16,263)$          (15,943)$          (15,622)$          (15,302)$         (14,982)$          (14,662)$        (14,342)$         (14,021)$         (13,701)$         (13,381)$          (13,061)$        (12,740)$        (12,420)$        (12,100)$          
FIT-Current (38,729)$           (37,981)$          (37,234)$          (36,486)$          (35,738)$         (34,990)$          (34,242)$        (33,494)$         (32,746)$         (31,998)$         (31,251)$          (30,503)$        (29,755)$        (29,007)$        (28,259)$          
Deferred Taxes -$                      -$                     -$                     -$                     -$                    -$                     -$                   -$                    -$                    -$                    -$                     -$                   -$                   -$                   -$                     
Total Operating Expenses 91,354$            92,422$           93,490$           94,559$            95,627$          96,695$            97,763$          98,831$           99,899$          100,967$        102,035$         103,103$        104,171$       105,240$       106,308$         
     Return Required 152,992$          142,064$         131,136$         120,208$          109,280$        98,352$            87,424$          76,496$           65,568$          54,640$          43,712$           32,784$          21,856$         10,928$         (0)$                   
Required Oper. Income 244,346$          234,486$         224,627$         214,767$          204,907$        195,047$          185,187$        175,327$         165,467$        155,607$        145,747$         135,887$        126,027$       116,168$       106,308$         

Revenue Conversion Factor 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964
     Revenue Requirement 337,111$          323,508$         309,904$         296,301$          282,698$        269,095$          255,492$        241,889$         228,286$        214,682$        201,079$         187,476$        173,873$       160,270$       146,667$         

Income Statement Check
Revenue 337,111$          323,508$         309,904$         296,301$          282,698$        269,095$          255,492$        241,889$         228,286$        214,682$        201,079$         187,476$        173,873$       160,270$       146,667$         
Depreciation & Amortization 146,667$          146,667$         146,667$         146,667$          146,667$        146,667$          146,667$        146,667$         146,667$        146,667$        146,667$         146,667$        146,667$       146,667$       146,667$         
Interest Expense 54,342$            50,460$           46,578$           42,697$            38,815$          34,934$            31,052$          27,171$           23,289$          19,408$          15,526$           11,645$          7,763$           3,882$           (0)$                   
Net income before Taxes 136,103$          126,381$         116,659$         106,938$          97,216$          87,495$            77,773$          68,051$           58,330$          48,608$          38,886$           29,165$          19,443$         9,722$           -$                     

Income Tax - Current 37,452$            34,777$           32,102$           29,427$            26,751$          24,076$            21,401$          18,726$           16,051$          13,376$          10,701$           8,025$            5,350$           2,675$           (0)$                   
Income Tax - Deferred -$                      -$                     -$                     -$                     -$                    -$                     -$                   -$                    -$                    -$                    -$                     -$                   -$                   -$                   -$                     

Earnings 98,651$            91,604$           84,558$           77,511$            70,465$          63,418$            56,372$          49,325$           42,279$          35,232$          28,186$           21,139$          14,093$         7,046$           0$                    
Return on Equity per WACC 98,651$            91,604$           84,558$           77,511$            70,465$          63,418$            56,372$          49,325$           42,279$          35,232$          28,186$           21,139$          14,093$         7,046$           (0)$                   

MACRS 146,667$          146,667$         146,667$         146,667$          146,667$        146,667$          146,667$        146,667$         146,667$        146,667$        146,667$         146,667$        146,667$       146,667$       146,667$         

Revenue Requirement Summary
Period (years) 15.00                
NPV of Cost Rev Req. $2,300,217
Levelized  Annual Revenue Requiremen $259,791

Number of Public DCFC 20                     
Usage Forecast Per Public DCFC (kWh) 65,700         
Total Estimated Public DCFC Usage 1,314,000         

Distribution Charge ($/kWh) 0.1977$            
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Weighted Average Cost of Capital

Weighted

Capital Structure Weight Rate Rate

Long Term Debt 49.56% 5.34% 2.65%

Common Stock 50.44% 9.53% 4.80%

Total 100.00%  7.45%

Source: Settlement Testimony of Kevin M. McGowan in FC 1150.
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Pepco - District of Columbia

Revenue Conversion Factor

Tax Rates Source / Notes:

(1) Federal Income Tax Rate 0.210000                            Current Federal Corporate Income Tax Rate

(2) District of Columbia Franchise Tax Rate 0.082500                            Current District of Columbia Franchise Tax Rate

Computation of Tax Factors

(3) District of Columbia Franchise Tax Factor 0.082500                            Line (2)

(4) Federal Income Tax Factor 0.192675                            Calculation: Line (4) = [1 ‐ Line (3)] x Line (1)

(5) Complement of Composite Tax Factor 0.724825                            Calculation: Line (5) = 1 ‐ [Line (3) + Line (4)]

(6) Revenue Conversion Factor (1 / Composite Tax Factor) 1.379643                            Calculation: Line (6) = 1 / Line (5)
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Electricity--P.S.C. of D.C. No. 1 
DC – R – PIV  Original Page No. R-X 
 

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   

RESIDENTIAL SERVICE – PLUG-IN VEHICLE CHARGING 

SCHEDULE "R - PIV" 
AVAILABILITY 
Available to customers who own or lease a plug-in vehicle with an electric range of greater than 30 miles 
which requires electric service to provide periodic battery charging and who are not participants of Schedule 
“HC-PIV” and who would otherwise be eligible to take electric service under Schedule “R”. Net Energy 
Metering Customers are eligible for this Schedule “R-PIV.” 
 
CHARACTER OF SERVICE 
The service supplied under this schedule normally will be alternating current, sixty hertz, single phase, three 
wire, 120/240 volts, or three wire, 120/208 volts. 
 
MONTHLY RATE 
 
 
Distribution Service Charge 

     Summer      Winter 

Customer Charge – Residential  $15.09 per month $ 15.09 per month
  

 
Kilowatt-hour Charge  
            First 400 kilowatt-hours $ 0.00800 per kwhr $ 0.00800 per kwhr
            In excess of 400 kilowatt hours $ 0.02283 per kwhr          $ 0.01594 per kwhr

   
 

Generation and Transmission Service Charges – Customers will receive Generation and 
Transmission Service from the Company under the provisions of Rider “SOS” – Standard Offer 
Service. 

 
Billing Credit - A monthly billing credit in the amount of $0.62 will be applied to the bill of each 
customer receiving a consolidated bill from an alternative supplier for services provided both by 
Pepco and by the alternative supplier. 
 

BILLING MONTHS 
Summer – Billing months of June through October. 
Winter – Billing months of November through May. 

 
PEAK HOURS  
 

For Schedule “R-PIV”, On-Peak hours are considered to be 12:00 p.m. to 8:00 p.m., Monday 
through Friday, excluding holidays. 

 
METER READING  
Watt-hour meters will be read to the nearest multiple of the meter constant and bills rendered accordingly. 
 
GENERAL TERMS AND CONDITIONS 
This schedule is subject in all respects to the Company's "General Terms and Conditions for Furnishing 
Electric Service" and the Company's "Electric Service Rules and Regulations." 
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Electricity--P.S.C. of D.C. No. 1 
DC – R – PIV  Original Page No. R-X 
 

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   

APPLICABLE RIDERS 
Standard Offer Service – Residential – Plug-In Vehicle Charging 
Administrative Credit 
Delivery Tax  
Public Space Occupancy Surcharge 
Residential Aid Discount 
Optional Meter Equipment Related Services 
Net Energy Metering Rider 
Residential Aid Discount Surcharge Rider 
Sustainable Energy Trust Fund 
Energy Assistance Trust Fund  
Bill Stabilization Adjustment 
Residential Direct Load Control Rider 
Underground Project Charge Rider 
Community Net Metering Rider 
Customer Base Rate Credit Rider 
Underground Rider 
Excess Deferred Income Tax Credit 
Green-PIV (Optional) 
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Electricity--P.S.C. of D.C. No. X 
DC – HC - PIV  Xteenth Revised Page No. R-X 
 

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   
 
    

HOME CHARGING - PLUG-IN VEHICLE CHARGING 

SCHEDULE "HC - PIV" 
AVAILABILITY 
This rate applies throughout the territory served by the Company in the District of Columbia and is available 
to a customer desiring service for electric service used for Plug-In Vehicle (“PIV”) battery charging purposes 
in non-multi-dwelling unit premises where other electric requirements are furnished under Schedule “R” and 
who are participants in Offerings 3 and 4 of the Company’s DC Electrification Transportation Plan. Net 
Energy Metering Customers are eligible for this Rate Schedule “HC-PIV.” 
 
The customer agrees to allow the Company to maintain necessary equipment (if applicable) to monitor or 
manage the PIV load. 
 
CHARACTER OF SERVICE 
The service supplied under this schedule normally will be alternating current, sixty hertz, single phase, three 
wire, 120/240 volts, or three wire, 120/208 volts. 
 
MONTHLY RATE 
 
    Summer        Winter

 
Kilowatt-hour Charge  
             All  kilowatt-hours $ 0.01576 per kwhr $ 0.01162 per kwhr

  
Generation and Transmission Service Charges – Customers will receive Generation and 
Transmission Service from the Company under the provisions of Rider “SOS” – Standard Offer 
Service. 
 
Billing Credit - A monthly billing credit in the amount of $0.62 will be applied to the bill of each 
customer receiving a consolidated bill from an alternative supplier for services provided both by 
Pepco and by the alternative supplier. 
 

BILLING MONTHS 
Summer – Billing months of June through October. 
Winter – Billing months of November through May. 

 
PEAK HOURS  
For Schedule “HC-PIV”, On-Peak hours are considered to be 12:00 p.m. to 8:00 p.m., Monday through 
Friday, excluding holidays. 

 
METER READING  
Watt-hour meters will be read to the nearest multiple of the meter constant and bills rendered accordingly. 
 
GENERAL TERMS AND CONDITIONS 
This schedule is subject in all respects to the Company's "General Terms and Conditions for Furnishing 
Electric Service" and the Company's "Electric Service Rules and Regulations." 
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Electricity--P.S.C. of D.C. No. 1 
DC – HC - PIV Original Page No. R-X 
   

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   
 
    

APPLICABLE RIDERS 
Standard Offer Service – Home Charging – Plug-In Vehicle Charging 
Administrative Credit 
Delivery Tax  
Public Space Occupancy Surcharge 
Residential Aid Discount 
Optional Meter Equipment Related Services 
Net Energy Metering Rider 
Residential Aid Discount Surcharge Rider 
Sustainable Energy Trust Fund 
Energy Assistance Trust Fund  
Bill Stabilization Adjustment 
Residential Direct Load Control Rider 
Underground Project Charge Rider 
Community Net Metering Rider 
Customer Base Rate Credit Rider 
Underground Rider 
Excess Deferred Income Tax Credit 
Green-PIV (Optional) 
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Electricity--P.S.C. of D.C. No. 1 
DC – MDU - PIV  Original Page No. R-X 
   

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   
 
    

MULTI- DWELLING UNIT - PLUG-IN VEHICLE CHARGING 

SCHEDULE "MDU - PIV" 
AVAILABILITY 
This Schedule “MDU-PIV” is available for the duration of at least one year to all qualified customers, defined 
as the account holder of the premise with whom the Company has the account contract, who own or operate 
condominium/apartment complexes (“MDUs”) where dedicated parking can be made available for PIV 
charging infrastructure and where at least three District of Columbia-registered PIV owners reside. 
 
The customer agrees to allow the Company to maintain necessary equipment (if applicable) to monitor or 
manage the PIV load. 
 
CHARACTER OF SERVICE 
The service supplied under this schedule normally will be alternating current, sixty hertz, single phase, three 
wire, 120/240 volts, or three wire, 120/208 volts. 
 
MONTHLY RATE 
 
     Summer      Winter
Kilowatt-hour Charge  
             All  kilowatt-hours $ 0.01576 per kwhr $ 0.01162 per kwhr

  
Generation and Transmission Service Charges – Customers who do not receive service from 
an alternative Electric Supplier as defined in the Company’s General Terms and Conditions will 
receive Generation and Transmission Service from the Company under the provisions of Rider 
“SOS” – Standard Offer Service. 
 
Billing Credit - A monthly billing credit in the amount of $0.62 will be applied to the bill of each 
customer receiving a consolidated bill from an alternative supplier for services provided both by 
Pepco and by the alternative supplier. 
 

BILLING MONTHS 
Summer – Billing months of June through October. 
Winter – Billing months of November through May. 

 
METER READING  
Watt-hour meters will be read to the nearest multiple of the meter constant and bills rendered accordingly. 
 
GENERAL TERMS AND CONDITIONS 
This schedule is subject in all respects to the Company's "General Terms and Conditions for Furnishing 
Electric Service" and the Company's "Electric Service Rules and Regulations." 
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Electricity--P.S.C. of D.C. No. 1 
DC – MDU - PIV  Original Page No. R-X 
   

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   
 
    

APPLICABLE RIDERS 
Standard Offer Service – Multi-Family Dwelling Unit – Plug-In Vehicle Charging 
Administrative Credit 
Delivery Tax  
Public Space Occupancy Surcharge 
Residential Aid Discount 
Optional Meter Equipment Related Services 
Net Energy Metering Rider 
Residential Aid Discount Surcharge Rider 
Sustainable Energy Trust Fund 
Energy Assistance Trust Fund  
Bill Stabilization Adjustment 
Residential Direct Load Control Rider 
Underground Project Charge Rider 
Community Net Metering Rider 
Customer Base Rate Credit Rider 
Underground Rider 
Excess Deferred Income Tax Credit 
Green-PIV (Optional)
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Electricity--P.S.C. of D.C. No. 1 
DC – WP - PIV  Original Page No. R-X 
   

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   
 
    

WORKPLACE - PLUG-IN VEHICLE CHARGING 

SCHEDULE "WP - PIV" 
AVAILABILITY 
This Schedule “WP-PIV” is available for the duration of at least one year to all qualified customers, defined 
as the account holder of the premise with whom the Company has the account contract, who own or operate 
office buildings or garages where dedicated charging can be made available for PIV charging infrastructure. 
 
The customer agrees to allow the Company to maintain necessary equipment (if applicable) to monitor or 
manage the PIV load. 
 
CHARACTER OF SERVICE 
The service supplied under this schedule normally will be alternating current, sixty hertz, single phase, three 
wire, 120/240 volts, or three wire, 120/208 volts. 
 
MONTHLY RATE 
 
    Summer    Winter 
Kilowatt-hour Charge  
             All  kilowatt-hours $ 0.01576 per kwhr $ 0.01162 per kwhr

  
Generation and Transmission Service Charges – Customers who do not receive service from 
an alternative Electric Supplier as defined in the Company’s General Terms and Conditions will 
receive Generation and Transmission Service from the Company under the provisions of Rider 
“SOS” – Standard Offer Service. 
 
Billing Credit - A monthly billing credit in the amount of $0.62 will be applied to the bill of each 
customer receiving a consolidated bill from an alternative supplier for services provided both by 
Pepco and by the alternative supplier. 
 

 
BILLING MONTHS 

Summer – Billing months of June through October. 
Winter – Billing months of November through May. 

 
 
METER READING  
Watt-hour meters will be read to the nearest multiple of the meter constant and bills rendered accordingly. 
 
 
GENERAL TERMS AND CONDITIONS 
This schedule is subject in all respects to the Company's "General Terms and Conditions for Furnishing 
Electric Service" and the Company's "Electric Service Rules and Regulations." 
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Electricity--P.S.C. of D.C. No. 1 
DC – WP - PIV  Original Page No. R-X 
   

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   
 
    

APPLICABLE RIDERS 
Standard Offer Service – Workplace – Plug-In Vehicle Charging 
Administrative Credit 
Delivery Tax  
Public Space Occupancy Surcharge 
Residential Aid Discount 
Optional Meter Equipment Related Services 
Net Energy Metering Rider 
Residential Aid Discount Surcharge Rider 
Sustainable Energy Trust Fund 
Energy Assistance Trust Fund  
Bill Stabilization Adjustment 
Residential Direct Load Control Rider 
Underground Project Charge Rider 
Community Net Metering Rider 
Customer Base Rate Credit Rider 
Underground Rider 
Excess Deferred Income Tax Credit 
Green-PIV (Optional) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PEPCO (D)-2 
Page 8 of 9



Electricity--P.S.C. of D.C. No. 1 
DC – PC - PIV Original Page No. R-X 
   

Date of Issue:   MONTH DAY, YEAR Date Effective:   Usage on and after 
       MONTH DAY, YEAR   
 
    

PUBLIC CHARGING - PLUG-IN VEHICLE CHARGING 

SCHEDULE "PC - PIV" 
AVAILABILITY 
Available for electric service in the Company’s service area for public Direct Current (DC) fast charging and 
public Level II EVSE charging for Plug-In Vehicle battery charging purposes. 
 
CHARACTER OF SERVICE 
The service supplied under this schedule normally will be alternating current, sixty hertz, single phase, three 
wire, 120/240 volts, or three wire, 120/208 volts. 
 
MONTHLY RATE 
 
    Summer       Winter
Kilowatt-hour Charge  
             All  kilowatt-hours  
          Level II Public Charger $ 0.0629 per kwhr $ 0.0629 per kwhr
                     Direct Current Public Charger $ 0.1977 per kwhr $ 0.1977 per kwhr

 
Generation and Transmission Service Charges – Customers will receive Generation and 
Transmission Service from the Company under the provisions of Rider “SOS” – Standard Offer 
Service. 
 

BILLING MONTHS 
Summer – Billing months of June through October. 
Winter – Billing months of November through May. 

 
METER READING  
Watt-hour meters will be read to the nearest multiple of the meter constant and bills rendered accordingly. 
 
GENERAL TERMS AND CONDITIONS 
This schedule is subject in all respects to the Company's "General Terms and Conditions for Furnishing 
Electric Service" and the Company's "Electric Service Rules and Regulations." 

 
APPLICABLE RIDERS 
Standard Offer Service – Multi-Family Dwelling Unit – Plug-In Vehicle Charging 
Administrative Credit 
Delivery Tax  
Public Space Occupancy Surcharge 
Residential Aid Discount 
Optional Meter Equipment Related Services 
Net Energy Metering Rider 
Residential Aid Discount Surcharge Rider 
Sustainable Energy Trust Fund 
Energy Assistance Trust Fund  
Bill Stabilization Adjustment 
Residential Direct Load Control Rider 
Underground Project Charge Rider 
Community Net Metering Rider 
Customer Base Rate Credit Rider 
Underground Rider 
Excess Deferred Income Tax Credit 
Green-PIV 
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Pepco ‐ District of Columbia ‐ Proposal ‐ Summary

(A) (B) (C) (D) (E) (F) = (D) ‐ (E) (G) (H)

Cost Component Estimated Total Cost

EV Customer 

Contribution ($)

Ratepayer 

Contribution ($)

Total Cost to 

Residential Customers 

($)

Total Cost to Other 

Customers ($)

(1) Offering 1 ‐ Residential Whole House TOU ‐$                                     ‐$                               ‐$                               ‐$                               ‐$                              

(2) Offering 2 ‐ FleetCarma Units for Residential Customers with Existing EVSE 244,650.00$                       ‐$                               244,650.00$                  244,650.00$                  ‐$                              

(3) Offering 3 ‐ Residential Smart Level 2 EVSE 420,000.00$                       170,000.00$                  250,000.00$                  250,000.00$                  ‐$                              

(4) Offering 4 ‐ $500 Rebate for Residential Smart Level 2 EVSE 250,000.00$                       ‐$                               250,000.00$                  250,000.00$                  ‐$                              

(5) Offering 5: Smart Level 2 EVSE for Condominiums/Apartments  1,516,000.00$                   325,000.00$                  1,191,000.00$              1,191,000.00$              ‐$                              

(6) Offering 6: Workplace Charging 762,000.00$                       162,500.00$                  599,500.00$                  599,500.00$                  ‐$                              

(7) Offering 7: Electric Fleet / Light Duty Infrastructure 570,000.00$                       ‐$                               570,000.00$                  110,334.55$                  459,665.45$                 

(8) Offering 8: Public Smart Level 2 EVSE 612,500.00$                       ‐$                               612,500.00$                  118,561.25$                  493,938.75$                 

(9) Offering 9: Public DC Fast Charger 2,200,000.00$                   ‐$                               2,200,000.00$              425,852.64$                  1,774,147.36$             

(10) Offering 10: Electric Taxi / Rideshare Infastructure 570,000.00$                       ‐$                               570,000.00$                  110,334.55$                  459,665.45$                 

(11) Offering 11: Electric Bus Infrastructure 1,440,000.00$                   ‐$                               1,440,000.00$              278,739.91$                  1,161,260.09$             

(12) Offering 12 ‐ Innovation Fund 1,000,000.00$                   1,000,000.00$              ‐$                               ‐$                               ‐$                              

(13) Offering 13 ‐ Technology Demonstration 1,500,000.00$                   1,500,000.00$              ‐$                               ‐$                               ‐$                              

(14) Billing  50,000.00$                         ‐$                               50,000.00$                    20,747.50$                    29,252.50$                   

(15) Customer Enrollment and Outreach 2,000,000.00$                   ‐$                               2,000,000.00$              829,899.87$                  1,170,100.13$             

(16) Program Management 930,000.00$                       ‐$                               930,000.00$                  385,903.44$                  544,096.56$                 

(17) Systems Interfaces and Updates 1,605,250.00$                   ‐$                               1,605,250.00$              666,098.39$                  939,151.61$                 

(18) Reward and Credit Processing (FleetCarma) 135,000.00$                       ‐$                               135,000.00$                  56,018.24$                    78,981.76$                   

(19) Analysis and Reporting 75,000.00$                         ‐$                               75,000.00$                    31,121.25$                    43,878.75$                   

(20) Total 15,880,400.00$                 3,157,500.00$              12,722,900.00$            5,568,761.57$              7,154,138.43$             

Source: Refer to Lines (107) ‐ (126) of "Pepco ‐ District of Columbia ‐ EV Filing ‐ Cost Breakdown Analysis", Page 4 of 13

Rate Impact Calculation ‐ Residential Amount

(21) Levelized Annual Residential Revenue Requirement ‐ Reg Asset ‐ Capital $133,564 Source: Line (32) of "Regulatory Asset Amortization ‐ Capital ‐ Residential", Page 9 of 13.

(22) Levelized Annual Residential Revenue Requirement ‐ Reg Asset ‐ O&M  $336,511 Source: Line (30) of "Regulatory Asset Amortization ‐ O&M ‐ Residential", Page 10 of 13.

(23) Levelized Residential Revenue Requirement ‐ Total $470,075 Calculation: Line (21) + Line (22)

(24) Annual kWh per Class 2,196,186,583           Source: Line (2) of "Weather Normalized Billing Determinants (Residential)", Page 7 of 11.

(25) Rate ($/kWh) 0.000214$                   Calculation: Line (23) / Line (24)

(26) Typical Monthly Usage 648.00                         Source: Page 8 of the Settlement Testimony of Witness Janocha in Formal Case 1150.

(27) Cost Per Residential Customer Per Month 0.14$                             Calculation: Line (25) x Line (26)
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Pepco ‐ District of Columbia ‐ EV Filing ‐ Cost Breakdown Analysis

Offering 1 ‐ Residential Whole House TOU

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(1) Whole House TOU Capital Asset  ‐$                                                    0%  $                                                     ‐    ‐$                                                                               

(2) Billing* Program Cost 15,000.00$                                        0% ‐$                                                    15,000.00$                                                                   

(3) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(4) Program Management* Program Cost 24,000.00$                                        0% ‐$                                                    24,000.00$                                                                   

(5) Systems Interfaces and Updates* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(6) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(7) Individual Offering Total 39,000.00$                                        ‐$                                                   ‐$                                                   39,000.00$                                                                  

Offering 2 ‐ FleetCarma Units for Residential Customers with Existing EVSE

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(8) FleetCarma Units Program Cost 150 1,631.00$                                           244,650.00$                                      0%  $                                                     ‐    244,650.00$                                                                 

(9) Billing* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(10) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(11) Program Management* Program Cost 30,000.00$                                        0% ‐$                                                    30,000.00$                                                                   

(12) Systems Interfaces and Updates* Program Cost 248,000.00$                                      0% ‐$                                                    248,000.00$                                                                 

(13) Reward and Credit Processing (FleetCarma)* Program Cost 135,000.00$                                      0% ‐$                                                   135,000.00$                                                                

(14) Individual Offering Total 657,650.00$                                      ‐$                                                   ‐$                                                   657,650.00$                                                                

Offering 3 ‐ Residential Smart Level 2 EVSE

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(15) Meter Adaptor/Meter Can and manual bypass Capital Asset  50 600.00$                                              30,000.00$                                        0%  $                                                     ‐    30,000.00$                                                                   

(16) Meter Capital Asset  50 200.00$                                              10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(17) Labor for the above Capital Asset  50 200.00$                                              10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(18) Home Assessment/Visit for Prequalification Capital Asset  75 400.00$                                              30,000.00$                                        0% ‐$                                                    30,000.00$                                                                   

(19) New Smart Level 2 EVSE Capital Asset  50 4,000.00$                                           200,000.00$                                      50% 100,000.00$                                      100,000.00$                                                                 

(20) Installation (Includes Inspection) Capital Asset  50 2,800.00$                                           140,000.00$                                      50% 70,000.00$                                        70,000.00$                                                                   

(21) Billing * Program Cost 10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(22) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(23) Program Management* Program Cost 192,000.00$                                      0% ‐$                                                    192,000.00$                                                                 

(24) Systems Interfaces and Updates* Program Cost 222,500.00$                                      0% ‐$                                                    222,500.00$                                                                 

(25) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(26) Individual Offering Total 844,500.00$                                      170,000.00$                                     674,500.00$                                                                

Offering 4 ‐ $500 Rebate for Residential Smart Level 2 EVSE

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(27) Residential Smart Level 2 EVSE (Rebate) Program Cost 500 500.00$                                              250,000.00$                                      0%  $                                                     ‐    250,000.00$                                                                 

(28) Billing* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(29) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(30) Program Management* Program Cost 25,000.00$                                        0% ‐$                                                    25,000.00$                                                                   

(31) Systems Interfaces and Updates* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(32) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(33) Individual Offering Total 275,000.00$                                      ‐$                                                   ‐$                                                   275,000.00$                                                                

Offering 5: Smart Level 2 EVSE for Condominiums/Apartments 

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(34) New Smart Level 2 EVSE (Includes Payment Module) Capital Asset  100 6,500.00$                                           650,000.00$                                      50%  $                                     325,000.00  325,000.00$                                                                 

(35) Facility Assessment/Visit for Prequalification Capital Asset  120 800.00$                                              96,000.00$                                        0% ‐$                                                    96,000.00$                                                                   

(36) Installation Capital Asset  100 7,500.00$                                           750,000.00$                                      0% ‐$                                                    750,000.00$                                                                 

(37) Second Meter Installation Capital Asset  100 200.00$                                              20,000.00$                                        0% ‐$                                                    20,000.00$                                                                   

(38) Billing* Program Cost 15,000.00$                                        0% ‐$                                                    15,000.00$                                                                   

(39) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(40) Program Management* Program Cost 166,667.00$                                      0% ‐$                                                    166,667.00$                                                                 

(41) Systems Interfaces and Updates* Program Cost 445,000.00$                                      0% ‐$                                                    445,000.00$                                                                 

(42) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(43) Individual Offering Total 2,142,667.00$                                   325,000.00$                                     1,817,667.00$                                                            
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Pepco ‐ District of Columbia ‐ EV Filing ‐ Cost Breakdown Analysis
Offering 6: Workplace Charging

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(44) New Smart Level 2 EVSE (Includes Payment Module) Capital Asset  50 6,500.00$                                           325,000.00$                                      50% 162,500.00$                                      162,500.00$                                                                 

(45) Facility Assessment/Visit for Prequalification Capital Asset  65 800.00$                                              52,000.00$                                        0% ‐$                                                    52,000.00$                                                                   

(46) Installation ‐ Paid at 100% but not to exceed amount is $7,500 Capital Asset  50 7,500.00$                                           375,000.00$                                      0% ‐$                                                    375,000.00$                                                                 

(47) Second Metering Unit Installation Capital Asset  50 200.00$                                              10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(48) Billing* Program Cost 5,000.00$                                           0% ‐$                                                    5,000.00$                                                                     

(49) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(50) Program Management* Program Cost 166,667.00$                                      0% ‐$                                                    166,667.00$                                                                 

(51) Systems Interfaces and Updates* Program Cost 222,500.00$                                      0% ‐$                                                    222,500.00$                                                                 

(52) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(53) Individual Offering Total 1,156,167.00$                                   162,500.00$                                     993,667.00$                                                                

Offering 7: Electric Fleet / Light Duty Infrastructure

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(54) Electric Fleet / Light Duty Level 2 EVSE Capital Asset  20 5,000.00$                                           100,000.00$                                      0% ‐$                                                    100,000.00$                                                                 

(55) Installation Capital Asset  20 3,000.00$                                           60,000.00$                                        0% ‐$                                                    60,000.00$                                                                   

(56) Inspection Capital Asset  20 500.00$                                              10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(57) Payment Module Capital Asset  20 1,500.00$                                           30,000.00$                                        0% ‐$                                                    30,000.00$                                                                   

(58) Infrastructure Capital Asset  20 7,500.00$                                           150,000.00$                                      0% ‐$                                                    150,000.00$                                                                 

(59) Electric Fleet / Light Duty DC Fast Charger Capital Asset  2 110,000.00$                                      220,000.00$                                      0% ‐$                                                    220,000.00$                                                                 

(60) Billing* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(61) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(62) Program Management* Program Cost 10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(63) Systems Interfaces and Updates* Program Cost 97,900.00$                                        0% ‐$                                                    97,900.00$                                                                   

(64) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(65) Individual Offering Total 677,900.00$                                      ‐$                                                   677,900.00$                                                                

Offering 8: Public Smart Level 2 EVSE

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(66) New Smart Level 2 EVSE Capital Asset  35 5,000.00$                                           175,000.00$                                      0% ‐$                                                    175,000.00$                                                                 

(67) Installation Capital Asset  35 3,000.00$                                           105,000.00$                                      0% ‐$                                                    105,000.00$                                                                 

(68) Inspection Capital Asset  35 500.00$                                              17,500.00$                                        0% ‐$                                                    17,500.00$                                                                   

(69) Payment Module Capital Asset  35 1,500.00$                                           52,500.00$                                        0% ‐$                                                    52,500.00$                                                                   

(70) Infrastructure Capital Asset  35 7,500.00$                                           262,500.00$                                      0% ‐$                                                    262,500.00$                                                                 

(71) Billing* Program Cost 5,000.00$                                           0% ‐$                                                    5,000.00$                                                                     

(72) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(73) Program Management* Program Cost 166,667.00$                                      0% ‐$                                                    166,667.00$                                                                 

(74) Systems Interfaces and Updates* Program Cost 155,750.00$                                      0% ‐$                                                    155,750.00$                                                                 

(75) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(76) Individual Offering Total 939,917.00$                                      ‐$                                                   939,917.00$                                                                

Offering 9: Public DC Fast Charger

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(77) Public DC Fast Chargers Capital Asset  20 110,000.00$                                      2,200,000.00$                                   0% ‐$                                                    2,200,000.00$                                                             

(78) Billing* Program Cost 5,000.00$                                           0% ‐$                                                    5,000.00$                                                                     

(79) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(80) Program Management* Program Cost 10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(81) Systems Interfaces and Updates* Program Cost 89,000.00$                                        0% ‐$                                                    89,000.00$                                                                   

(82) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(83) Individual Offering Total 2,304,000.00$                                   ‐$                                                   2,304,000.00$                                                            
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Pepco ‐ District of Columbia ‐ EV Filing ‐ Cost Breakdown Analysis
Offering 10: Electric Taxi / Rideshare Infastructure

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(84) Electric Tax / Rideshare Level 2 EVSE Capital Asset  20 5,000.00$                                           100,000.00$                                      0% ‐$                                                    100,000.00$                                                                 

(85) Installation Capital Asset  20 3,000.00$                                           60,000.00$                                        0% ‐$                                                    60,000.00$                                                                   

(86) Inspection Capital Asset  20 500.00$                                              10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(87) Payment Module Capital Asset  20 1,500.00$                                           30,000.00$                                        0% ‐$                                                    30,000.00$                                                                   

(88) Infrastructure Capital Asset  20 7,500.00$                                           150,000.00$                                      0% ‐$                                                    150,000.00$                                                                 

(89) Electric Tax / Rideshare DC Fast Charger Capital Asset  2 110,000.00$                                      220,000.00$                                      0% ‐$                                                    220,000.00$                                                                 

(90) Billing* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(91) Customer Enrollment and Outreach* Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(92) Program Management* Program Cost 10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(93) Systems Interfaces and Updates* Program Cost 97,900.00$                                        0% ‐$                                                    97,900.00$                                                                   

(94) Analysis and Reporting* Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(95) Individual Offering Total 677,900.00$                                      ‐$                                                   677,900.00$                                                                

Offering 11: Electric Bus Infrastructure

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* EV Customer Contribution (%) EV Customer Contribution ($) Estimated Cost to Ratepayers

(96) Bus Depot Charger Capital Asset  5 120,000.00$                                      600,000.00$                                      0% ‐$                                                    600,000.00$                                                                 

(97) Bus On‐Route Charger Capital Asset  1 300,000.00$                                      300,000.00$                                      0% ‐$                                                    300,000.00$                                                                 

(98) Charger ‐ Make‐Ready Capital Asset  540,000.00$                                      540,000.00$                                      0% ‐$                                                    540,000.00$                                                                 

(99) Billing Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(100) Customer Enrollment and Outreach Program Cost ‐$                                                    0% ‐$                                                    ‐$                                                                               

(101) Program Management Program Cost 10,000.00$                                        0% ‐$                                                    10,000.00$                                                                   

(102) Systems Interfaces and Updates Program Cost 26,700.00$                                        0% ‐$                                                    26,700.00$                                                                   

(103) Analysis and Reporting Program Cost ‐$                                                    0% ‐$                                                   ‐$                                                                              

(104) Individual Offering Total 1,476,700.00$                                   ‐$                                                   1,476,700.00$                                                            

Offering 12 ‐ Innovation Fund

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* MEDSIS SubAccount

MEDSIS SubAccount 

Contribution ($) Estimated Cost to Ratepayers

(105) Innovation Fund Program Cost 1,000,000.00$                                   100% $                                 1,000,000.00  ‐$                                                                              

Offering 13 ‐ Technology Demonstration

(A) (B) (C) (D) (E) = (D) x (C) (F) (G) = (F) x (E) (H) = (E) ‐ (G)

Program Components Type Units Cost Per Unit  Estimated Cost* MEDSIS SubAccount

MEDSIS SubAccount 

Contribution ($) Estimated Cost to Ratepayers

(106) Innovation Fund Program Cost 1,500,000.00$                                   100% $                                 1,500,000.00  ‐$                                                                              

Full Program

(A) (B) (C) (D) (E) (F) = (D) ‐ (E) (G) (H)

Cost Component Estimated Cost

EV Customer Contribution / 

MEDSIS SubAccount 

Contribution ($) Socialized Cost to Ratepayers ($) Cost to Residential Customers ($) Total Cost to Other Customers ($)

(107) Offering 1 ‐ Residential Whole House TOU ‐$                                                    ‐$                                                    ‐$                                                    ‐$                                                    ‐$                                                                               

(108) Offering 2 ‐ FleetCarma Units for Residential Customers with Existing EVSE 244,650.00$                                      ‐$                                                    244,650.00$                                      244,650.00$                                      ‐$                                                                               

(109) Offering 3 ‐ Residential Smart Level 2 EVSE 420,000.00$                                      170,000.00$                                      250,000.00$                                      250,000.00$                                      ‐$                                                                               

(110) Offering 4 ‐ $500 Rebate for Residential Smart Level 2 EVSE 250,000.00$                                      ‐$                                                    250,000.00$                                      250,000.00$                                      ‐$                                                                               

(111) Offering 5: Smart Level 2 EVSE for Condominiums/Apartments  1,516,000.00$                                   325,000.00$                                      1,191,000.00$                                   1,191,000.00$                                   ‐$                                                                               

(112) Offering 6: Workplace Charging 762,000.00$                                      162,500.00$                                      599,500.00$                                      599,500.00$                                      ‐$                                                                               

(113) Offering 7: Electric Fleet / Light Duty Infrastructure 570,000.00$                                      ‐$                                                    570,000.00$                                      110,334.55$                                      459,665.45$                                                                 

(114) Offering 8: Public Smart Level 2 EVSE 612,500.00$                                      ‐$                                                    612,500.00$                                      118,561.25$                                      493,938.75$                                                                 

(115) Offering 9: Public DC Fast Charger 2,200,000.00$                                   ‐$                                                    2,200,000.00$                                   425,852.64$                                      1,774,147.36$                                                             

(116) Offering 10: Electric Taxi / Rideshare Infastructure 570,000.00$                                      ‐$                                                    570,000.00$                                      110,334.55$                                      459,665.45$                                                                 

(117) Offering 11: Electric Bus Infrastructure 1,440,000.00$                                   ‐$                                                    1,440,000.00$                                   278,739.91$                                      1,161,260.09$                                                             

(118) Offering 12 ‐ Innovation Fund 1,000,000.00$                                   1,000,000.00$                                   ‐$                                                    ‐$                                                    ‐$                                                                               

(119) Offering 13 ‐ Technology Demonstration 1,500,000.00$                                   1,500,000.00$                                   ‐$                                                    ‐$                                                    ‐$                                                                               

(120) Billing  50,000.00$                                        ‐$                                                    50,000.00$                                        20,747.50$                                        29,252.50$                                                                   

(121) Customer Enrollment and Outreach 2,000,000.00$                                   ‐$                                                    2,000,000.00$                                   829,899.87$                                      1,170,100.13$                                                             

(122) Program Management 930,000.00$                                      ‐$                                                    930,000.00$                                      385,903.44$                                      544,096.56$                                                                 

(123) Systems Interfaces and Updates 1,605,250.00$                                   ‐$                                                    1,605,250.00$                                   666,098.39$                                      939,151.61$                                                                 

(124) Reward and Credit Processing (FleetCarma) 135,000.00$                                      135,000.00$                                      56,018.24$                                        78,981.76$                                                                   

(125) Analysis and Reporting 75,000.00$                                       ‐$                                                    75,000.00$                                       31,121.25$                                       43,878.75$                                                                  

(126) Full Program Total 15,880,400.00$                                3,157,500.00$                                   12,722,900.00$                                5,568,761.57$                                  7,154,138.43$                                                            

Column (D): Sum of "Estimated Cost ($)" for each individual offering by cost component. Please refer to the note associated with "*".

Column (E): Sum of "EV Customer Contribution ($)" for each individual offering by cost component.

Column (G): Sum of Columns (G) and (I), by offering and program component, of "Class Weighting", page 5 of 13.

Column (H): Sum of Columns (H) and (J), by offering and program component, of "Class Weighting", page 5 of 13.

* Represents the "Estimated Cost ($)" for each cost component assuming only that individual offering is approved.
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Class Weighting

Calculation of the Allocation of Capital Asset Costs

(A) (B) (C) (D) (E) (F) (G) = (D) x (E) (H) = (D) x (F)

Offering # Total Capital Assets

EV Customer Contribution / MEDSIS 

SubAccount Contribution ($) Ratepayer Total (Capital) Residential % Other Customer % Residential Contribution Other Customer Contribuition

(1) Offering 1 ‐ Residential Whole House TOU ‐$                                                ‐$                                                              ‐$                                                100% 0% ‐$                                                               ‐$                                                              

(2) Offering 2 ‐ FleetCarma Units for Residential Customers with Existing EVSE ‐$                                                ‐$                                                              ‐$                                                100% 0% ‐$                                                               ‐$                                                              

(3) Offering 3 ‐ Residential Smart Level 2 EVSE 420,000.00$                                   170,000.00$                                                250,000.00$                                   100% 0% 250,000.00$                                                  ‐$                                                              

(4) Offering 4 ‐ $500 Rebate for Residential Smart Level 2 EVSE ‐$                                                ‐$                                                              ‐$                                                100% 0% ‐$                                                               ‐$                                                              

(5) Offering 5: Smart Level 2 EVSE for Condominiums/Apartments  1,516,000.00$                                325,000.00$                                                1,191,000.00$                                100% 0% 1,191,000.00$                                               ‐$                                                              

(6) Offering 6: Workplace Charging 762,000.00$                                   162,500.00$                                                599,500.00$                                   100% 0% 599,500.00$                                                  ‐$                                                              

(7) Offering 7: Electric Fleet / Light Duty Infrastructure 570,000.00$                                   ‐$                                                              570,000.00$                                   19% 81% 110,334.55$                                                  459,665.45$                                                 

(8) Offering 8: Public Smart Level 2 EVSE 612,500.00$                                   ‐$                                                              612,500.00$                                   19% 81% 118,561.25$                                                  493,938.75$                                                 

(9) Offering 9: Public DC Fast Charger 2,200,000.00$                                ‐$                                                              2,200,000.00$                                19% 81% 425,852.64$                                                  1,774,147.36$                                              

(10) Offering 10: Electric Taxi / Rideshare Infastructure 570,000.00$                                   ‐$                                                              570,000.00$                                   19% 81% 110,334.55$                                                  459,665.45$                                                 

(11) Offering 11: Electric Bus Infrastructure 1,440,000.00$                                ‐$                                                              1,440,000.00$                                19% 81% 278,739.91$                                                  1,161,260.09$                                              

(12) Offering 12 ‐ Innovation Fund ‐$                                                ‐$                                                              ‐$                                                19% 81% ‐$                                                               ‐$                                                              

(13) Offering 13 ‐ Technology Demonstration ‐$                                                ‐$                                                              ‐$                                                19% 81% ‐$                                                               ‐$                                                              

(14) Total 8,090,500.00$                                657,500.00$                                                7,433,000.00$                                3,084,322.88$                                               4,348,677.12$                                              

Column (B): Refer to "Capital Asset" costs shown in Column (E) of "Pepco ‐ District of Columbia ‐ EV Filing ‐ Cost Breakdown Analysis", Pages 2‐4 of 13, for each respective offering

Column (C): Refer to "Capital Asset" costs shown in Column (H) of "Pepco ‐ District of Columbia ‐ EV Filing ‐ Cost Breakdown Analysis", pages 2‐4 of 13, for each respective offering

Column (D): Calculation: Column (D), Line (1) = Column (B), Line 1 ‐ Column (C), Line 1; and so on.

Program Cost Allocation Percentage

(A) (B)

(15) Residential 41% Calculation: Column (G), Line 14 / (Column (G), Line 14 + Column (H), Line 14)

(16) Other Customer 59% Calculation: Column (H), Line 14 / (Column (G), Line 14 + Column (H), Line 14)

Allocation of O&M Costs

(A) (B) (C) (D) (E) (F) (G) (H) (I) = (F) x (G) (J) = (F) x (H)

Program Component O&M 

EV Customer Contribution / 

MEDSIS SubAccount 

Contribution ($) Ratepayer Total (O&M) Residential % Other Customer % Residential Shared Program Cost Other Customer Contribuition

(17) Offering 1 ‐ Residential Whole House TOU ‐$                                                ‐$                                                ‐$                                                100% 0% ‐$                                                               ‐$                                                          

(18) Offering 2 ‐ FleetCarma Units for Residential Customers with Existing EVSE 244,650$                                        ‐$                                                244,650$                                        100% 0% 244,650.00$                                                  ‐$                                                          

(19) Offering 3 ‐ Residential Smart Level 2 EVSE ‐$                                                ‐$                                                ‐$                                                100% 0% ‐$                                                               ‐$                                                          

(20) Offering 4 ‐ $500 Rebate for Residential Smart Level 2 EVSE 250,000$                                        ‐$                                                250,000$                                        100% 0% 250,000.00$                                                  ‐$                                                          

(21) Offering 5: Smart Level 2 EVSE for Condominiums/Apartments  ‐$                                                ‐$                                                ‐$                                                100% 0% ‐$                                                               ‐$                                                          

(22) Offering 6: Workplace Charging ‐$                                                ‐$                                                ‐$                                                100% 0% ‐$                                                               ‐$                                                          

(23) Offering 7: Electric Fleet / Light Duty Infrastructure ‐$                                                ‐$                                                ‐$                                                41% 59% ‐$                                                               ‐$                                                          

(24) Offering 8: Public Smart Level 2 EVSE ‐$                                                ‐$                                                ‐$                                                41% 59% ‐$                                                               ‐$                                                          

(25) Offering 9: Public DC Fast Charger ‐$                                                ‐$                                                ‐$                                                41% 59% ‐$                                                               ‐$                                                          

(26) Offering 10: Electric Taxi / Rideshare Infastructure ‐$                                                ‐$                                                ‐$                                                41% 59% ‐$                                                               ‐$                                                          

(27) Offering 11: Electric Bus Infrastructure ‐$                                                ‐$                                                ‐$                                                41% 59% ‐$                                                               ‐$                                                          

(28) Offering 12 ‐ Innovation Fund 1,000,000$                                     1,000,000$                                     ‐$                                                41% 59% ‐$                                                               ‐$                                                          

(29) Offering 13 ‐ Technology Demonstration 1,500,000$                                     1,500,000$                                     ‐$                                                41% 59% ‐$                                                               ‐$                                                          

(30) Billing  50,000.00$                                     ‐$                                                50,000$                                          41% 59% 20,747.50$                                                    29,252.50$                                              

(31) Customer Enrollment and Outreach 2,000,000.00$                                ‐$                                                2,000,000$                                     41% 59% 829,899.87$                                                  1,170,100.13$                                         

(32) Program Management 930,000.00$                                   ‐$                                                930,000$                                        41% 59% 385,903.44$                                                  544,096.56$                                            

(33) Systems Interfaces and Updates 1,605,250.00$                                ‐$                                                1,605,250$                                     41% 59% 666,098.39$                                                  939,151.61$                                            

(34) Reward and Credit Processing (FleetCarma) 135,000.00$                                   ‐$                                                135,000$                                        41% 59% 56,018.24$                                                    78,981.76$                                              

(35) Analysis and Reporting 75,000.00$                                     ‐$                                                75,000$                                          41% 59% 31,121.25$                                                    43,878.75$                                              

(36) 7,789,900$                                     2,500,000$                                     5,289,900$                                     2,484,438.69$                                               2,805,461.31$                                         

Column (B): Refer to "Program Cost" costs shown in Column (E) of "Pepco ‐ District of Columbia ‐ EV Filing ‐ Cost Breakdown Analysis", Pages 2‐4 of 13, for each respective offering. For Shared Program Costs (eg., "Billing"), use totals provided in Column (D), Lines (120) ‐ (126), Page 4 of 13. 

Total
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Total Delivery Revenue (Proposed Revenue)

(A) (B) (C) (D)

Type Rate Schedule Amount (millions of $s) % Allocation

(1) Residential R / AE / RTM 76.74$                                     19%

(2) Other Customer MMA 10.81$                                     3%

(3) Other Customer GS‐LV 46.35$                                     12%

(4) Other Customer GS‐HV 0.07$                                       0%

(5) Other Customer GT‐LV 202.00$                                   51%

(6) Other Customer GT‐3B 0.42$                                       0%

(7) Other Customer GT‐3A 52.04$                                     13%

(8) Other Customer Metro 6.67$                                       2%

(9) Other Customer SL Energy 0.64$                                       0%

(10) Other Customer Traffic Signal 0.13$                                       0%

(11) Other Customer SL Service 0.49$                                       0%

(12) Other Customer TN 0.07$                                       0%

(13) 396.45$                                   100%

Column (C): Source: "PEPCO (3E)‐1", Page 1 of 18, from Settlement Testimony of Joseph F. Janocha in FC 1150.

Column (D): Calculation: Column (C), Line (1) / Column (C), Line (13) for Column (D), Line 1; and so on.

Total Delivery Revenue ‐ Residential Vs. Other Customer

(14) Residential 19% Source: Column (E), Line (1)

(15) Other Customer 81% Calculation: 1 ‐ Line (14)

Total
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Weather Normalized Billing Determinants (Residential)

(A) (B) (C)

Type Rate Schedule kWh

(1) Residential R / AE / RTM 2,196,186,583                             

(2) Total 2,196,186,583                             

Column (C): Source: Schedule PEPCO (3E)‐1, Page 4 of 18 in the Settlement Testimony of Joseph F. Janocha in FC 1150.
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Pepco - District of Columbia
Residential Revenue Requirement - Summary

(1) Residential Revenue Rqmt Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Total

(2) Net Levelized Annual Revenue Requirement ‐ Capital 133,564$                 133,564$              133,564$              133,564$              133,564$              133,564$             133,564$              133,564$              133,564$              133,564$              133,564$             133,564$             133,564$             133,564$             133,564$            133,564$            133,564$            133,564$            133,564$            2,537,713$              

(3) Levelized Annual Revenue Requirement ‐ O&M 336,511$                 336,511$              336,511$              336,511$              336,511$              336,511$             336,511$              336,511$              336,511$              ‐$                       ‐$                      ‐$                      ‐$                      ‐$                      ‐$                     ‐$                     ‐$                     ‐$                     ‐$                     3,028,597$              

(4) Revenue Requirement ‐ Total 470,075$                 470,075$              470,075$              470,075$              470,075$              470,075$             470,075$              470,075$              470,075$              133,564$              133,564$             133,564$             133,564$             133,564$             133,564$            133,564$            133,564$            133,564$            133,564$            5,566,310$              

(5) Levelized Monthly Bill Impact Amount

(6) Levelized Monthly Bill Impact ‐ Capital 0.04$                       

(7) Levelized Monthly Bill Impact ‐ O&M 0.10$                       

(8) Total Levelized Monthly Bill Impact 0.14$                       
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Pepco - District of Columbia
Regulatory Asset Amortization - Capital - Residential

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19

(1) Rate Base:
(2) Unamortized Balance 255,150$            1,429,675$       3,756,825$      6,089,725$      7,433,000$     7,433,000$      7,433,000$    7,433,000$     7,433,000$     7,433,000$     7,433,000$      7,433,000$     7,433,000$    7,433,000$      7,433,000$    7,433,000$    7,433,000$    7,433,000$    7,433,000$    
(3) Amortized Balance 17,010$              112,322$          362,777$         768,758$         1,264,292$     1,759,825$      2,255,358$    2,750,892$     3,246,425$     3,741,958$     4,237,492$      4,733,025$     5,228,558$    5,724,092$      6,219,625$    6,698,148$    7,098,370$    7,343,448$    7,433,000$    
(4)      Net Rate Base 238,140$            1,317,353$       3,394,048$      5,320,967$      6,168,708$     5,673,175$      5,177,642$    4,682,108$     4,186,575$     3,691,042$     3,195,508$      2,699,975$     2,204,442$    1,708,908$      1,213,375$    734,852$       334,630$       89,552$         -$                   

(5) Operating Income:
(6) Depreciation 17,010$              95,312$            250,455$         405,982$         495,533$        495,533$         495,533$       495,533$        495,533$        495,533$        495,533$        495,533$        495,533$       495,533$         495,533$       478,523$       400,222$       245,078$       89,552$         
(7) SIT-Current (1,923)$               (10,739)$           (28,073)$          (45,111)$          (54,350)$         (53,268)$          (52,186)$        (51,104)$        (50,022)$         (48,940)$         (47,858)$        (46,777)$        (45,695)$        (44,613)$          (43,531)$        (41,083)$        (33,749)$        (20,414)$        (7,388)$          
(8) FIT-Current (4,492)$               (25,082)$           (65,563)$          (105,355)$        (126,932)$       (124,405)$        (121,878)$      (119,352)$      (116,825)$       (114,298)$       (111,771)$       (109,244)$      (106,718)$      (104,191)$        (101,664)$      (95,947)$        (78,819)$        (47,677)$        (17,254)$        
(9) Deferred Taxes -$                        -$                      -$                     -$                     -$                    -$                     -$                   -$                   -$                    -$                    -$                   -$                   -$                   -$                     -$                   -$                   -$                   -$                   -$                   

(10) Total Operating Expenses 10,595$              59,491$            156,819$         255,516$         314,251$        317,860$         321,469$       325,077$        328,686$        332,295$        335,904$        339,512$        343,121$       346,730$         350,339$       341,494$       287,654$       176,987$       64,909$         
(11)      Return Required 17,744$              98,155$            252,888$         396,461$         459,625$        422,703$         385,782$       348,860$        311,938$        275,016$        238,095$        201,173$        164,251$       127,329$         90,408$         54,753$         24,933$         6,672$           -$                   
(12) Required Oper. Income 28,339$              157,645$          409,706$         651,976$         773,876$        740,563$         707,250$       673,937$        640,624$        607,311$        573,998$        540,685$        507,372$       474,059$         440,746$       396,247$       312,587$       183,659$       64,909$         

(13) Revenue Conversion Facto 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964

(14)      Revenue Requirement 39,097$              217,495$          565,249$         899,495$         1,067,673$     1,021,713$      975,753$       929,793$        883,833$        837,873$        791,913$        745,953$        699,993$       654,032$         608,072$       546,680$       431,258$       253,384$       89,552$         

(15) Income Statement Check
(16) Revenue 39,097$              217,495$          565,249$         899,495$         1,067,673$     1,021,713$      975,753$       929,793$        883,833$        837,873$        791,913$        745,953$        699,993$       654,032$         608,072$       546,680$       431,258$       253,384$       89,552$         
(17) Depreciation & Amortization 17,010$              95,312$            250,455$         405,982$         495,533$        495,533$         495,533$       495,533$        495,533$        495,533$        495,533$        495,533$        495,533$       495,533$         495,533$       478,523$       400,222$       245,078$       89,552$         
(18) Interest Expense 6,302$                34,864$            89,824$           140,820$         163,255$        150,141$         137,026$       123,912$        110,798$        97,684$          84,569$          71,455$          58,341$         45,226$           32,112$         19,448$         8,856$           2,370$           -$                   
(19) Net income before Taxes 15,785$              87,319$            224,970$         352,693$         408,885$        376,039$         343,193$       310,348$        277,502$        244,656$        211,810$        178,964$        146,119$       113,273$         80,427$         48,709$         22,181$         5,936$           -$                   

(20) Income Tax - Current 4,344$                24,028$            61,906$           97,052$           112,515$        103,477$         94,438$         85,400$          76,362$          67,323$          58,285$          49,247$          40,208$         31,170$           22,132$         13,403$         6,104$           1,633$           (0)$                 
(21) Income Tax - Deferred -$                        -$                      -$                     -$                     -$                    -$                     -$                   -$                   -$                    -$                    -$                   -$                   -$                   -$                     -$                   -$                   -$                   -$                   -$                   

(22) Earnings 11,441$              63,291$            163,064$         255,641$         296,370$        272,563$         248,755$       224,948$        201,140$        177,333$        153,525$        129,718$        105,910$       82,103$           58,296$         35,305$         16,077$         4,302$           0$                  
(23) Return on Equity per WACC 11,441$              63,291$            163,064$         255,641$         296,370$        272,563$         248,755$       224,948$        201,140$        177,333$        153,525$        129,718$        105,910$       82,103$           58,296$         35,305$         16,077$         4,302$           -$                   

(24) MACRS 17,010$              95,312$            250,455$         405,982$         495,533$        495,533$         495,533$       495,533$        495,533$        495,533$        495,533$        495,533$        495,533$       495,533$         495,533$       478,523$       400,222$       245,078$       89,552$         

(25) Revenue Requirement Summary
(26) Period (years) 19.00                  
(27) NPV of Cost Rev Req $6,536,778
(28) Levelized  Annual Revenue Requiremen $653,999

(29) Public Charging Revenues $332,120

(30) Net Levelized  Annual Revenue Requiremen $321,879

(31) % Assigned to Residential Class 41%

(32) Levelized Annual Revenue Requirement - Residenti $133,564

(33) Annual Residential kWh 2,196,186,583    

(34) $/kWh Residential Charge 0.0001$              

(35) Typical Monthly Residential Usage 648.00                

(36) Typical Monthly Residential Cos 0.039$                
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Pepco - District of Columbia
Regulatory Asset Amortization - O&M - Residential

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9
(1) Rate Base:
(2) Unamortized Balance 1,021,380$        2,225,667$       4,351,286$      4,850,709$      5,289,900$      5,289,900$   5,289,900$   5,289,900$   5,289,900$   
(3) Amortized Balance 204,276$           649,409$          1,519,667$      2,489,808$      3,547,788$      4,401,492$   5,014,339$   5,202,062$   5,289,900$   
(4)      Net Rate Base 817,104$           1,576,258$       2,831,619$      2,360,900$      1,742,112$      888,408$      275,561$      87,838$       -$                  

(5) Operating Income:
(6) Amortization 204,276$           445,133$          870,257$         970,142$         1,057,980$      853,704$      612,847$      187,723$      87,838$        
(7) SIT-Current (18,637)$            (40,165)$          (77,979)$          (85,191)$          (91,087)$         (72,370)$      (51,161)$      (15,679)$      (7,247)$         
(8) FIT-Current (43,525)$            (93,804)$          (182,116)$        (198,961)$        (212,730)$       (169,018)$    (119,485)$    (36,617)$      (16,924)$       
(9) Deferred Taxes -$                       -$                     -$                     -$                      -$                    -$                 -$                 -$                 -$                  

(10) Total Operating Expenses 142,114$           311,165$          610,163$         685,990$         754,163$         612,316$      442,200$      135,427$      63,667$        
(11)      Return Required 60,882$             117,446$          210,981$         175,909$         129,803$         66,194$       20,532$       6,545$         -$                  
(12) Required Oper. Income 202,995$           428,610$          821,144$         861,898$         883,967$         678,511$      462,732$      141,971$      63,667$        

(13) Revenue Conversion Factor 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964 1.37964
(14)      Revenue Requirement 280,061$           591,329$          1,132,886$      1,189,112$      1,219,559$      936,103$      638,404$      195,870$      87,838$        

(15) Income Statement Check
(16) Revenue 280,061$           591,329$          1,132,886$      1,189,112$      1,219,559$      936,103$      638,404$      195,870$      87,838$        
(17) Depreciation & Amortization 204,276$           445,133$          870,257$         970,142$         1,057,980$      853,704$      612,847$      187,723$      87,838$        
(18) Interest Expense 21,625$             41,716$           74,939$           62,481$           46,105$           23,512$       7,293$         2,325$         -$                  
(19) Net income before Taxes 54,161$             104,480$          187,690$         156,489$         115,474$         58,887$       18,265$       5,822$         -$                  

(20) Income Tax - Current 14,904$             28,750$           51,648$           43,062$           31,775$           16,204$       5,026$         1,602$         (0)$                
(21) Income Tax - Deferred -$                       -$                     -$                     -$                      -$                    -$                 -$                 -$                 -$                  

(22) Earnings 39,257$             75,730$           136,043$         113,427$         83,698$           42,683$       13,239$       4,220$         0$                 
(23) Return on Equity per WACC 39,257$             75,730$           136,043$         113,427$         83,698$           42,683$       13,239$       4,220$         -$                  

(24) MACRS 204,276$           445,133$          870,257$         970,142$         1,057,980$      853,704$      612,847$      187,723$      87,838$        

(25) Revenue Requirement Summary
(26) Period (years) 9.00                    
(27) NPV of Cost Rev Req. $4,579,944
(28) Levelized  Annual Revenue Requirement $716,503

(29) % Assigned to Residential Class 47%

(30) Levelized Annual Revenue Requirement - Residentia 336,511$           

(31) Annual Residential kWh 2,196,186,583    

(32) $/kWh Residential Charge 0.0002$           

(33) Typical Monthly Residential Usage 648.00             

(34) Typical Monthly Residential Cost 0.099$             
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Regulatory Asset - Capital - Deployment

(1) Total Capital to Ratepayers 7,433,000.00$     

(2) Pepco Year 1 Year 2 Year 3 Year 4 Year 5
(3) Deployment Schedule (5-Year) 3% 16% 31% 31% 18%

(4) Pepco Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19
(5) Incremental Gross Plant 255,150.00$        1,174,525.00$    2,327,150.00$     2,332,900.00$     1,343,275.00$     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     
(6) Accumulated Gross Plant 255,150.00$        1,429,675.00$    3,756,825.00$     6,089,725.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     7,433,000.00$     

(7) Pepco Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Total
(8) Amortization Expense - Year 1 17,010.00$          17,010.00$         17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          17,010.00$          -$                     -$                     -$                     -$                     255,150.00$        
(9) Amortization Expense - Year 2 -$                     78,301.67$         78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          78,301.67$          -$                     -$                     -$                     1,174,525.00$     

(10) Amortization Expense - Year 3 -$                     -$                    155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        155,143.33$        -$                     -$                     2,327,150.00$     
(11) Amortization Expense - Year 4 -$                     -$                    -$                     155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        155,526.67$        -$                     2,332,900.00$     
(12) Amortization Expense - Year 5 -$                     -$                    -$                     -$                     89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          89,551.67$          1,343,275.00$     
(13) Total Amortization Expense 17,010.00$          95,311.67$         250,455.00$        405,981.67$        495,533.33$        495,533.33$        495,533.33$        495,533.33$        495,533.33$        495,533.33$        495,533.33$        495,533.33$        495,533.33$        495,533.33$        495,533.33$        478,523.33$        400,221.67$        245,078.33$        89,551.67$          7,433,000.00$     

(14) Pepco Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19
(15) Cumulative Amortization 17,010.00$          112,321.67$       362,776.67$        768,758.33$        1,264,291.67$     1,759,825.00$     2,255,358.33$     2,750,891.67$     3,246,425.00$     3,741,958.33$     4,237,491.67$     4,733,025.00$     5,228,558.33$     5,724,091.67$     6,219,625.00$     6,698,148.33$     7,098,370.00$     7,343,448.33$     7,433,000.00$     

Regulatory Asset - O&M - Deployment

(16) Total O&M to Ratepayers 5,289,900.00$     

(17) Pepco Year 1 Year 2 Year 3 Year 4 Year 5
(18) Deployment Schedule (5-Year) 19% 23% 40% 9% 8%

(19) Pepco Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9

(20) Incremental O&M 1,021,379.74$     1,204,287.68$    2,125,618.10$     499,423.22$        439,191.27$        -$                     -$                     -$                     -$                     

(21) Accumulated O&M 1,021,379.74$     2,225,667.42$    4,351,285.51$     4,850,708.73$     5,289,900.00$     5,289,900.00$     5,289,900.00$     5,289,900.00$     5,289,900.00$     

(22) Pepco Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Total
(23) Amortization Expense - Year 1 204,275.95$        204,275.95$       204,275.95$        204,275.95$        204,275.95$        -$                     -$                     -$                     -$                     1,021,379.74$     
(24) Amortization Expense - Year 2 -$                     240,857.54$       240,857.54$        240,857.54$        240,857.54$        240,857.54$        -$                     -$                     -$                     1,204,287.68$     
(25) Amortization Expense - Year 3 -$                     -$                    425,123.62$        425,123.62$        425,123.62$        425,123.62$        425,123.62$        -$                     -$                     2,125,618.10$     
(26) Amortization Expense - Year 4 -$                     -$                    -$                     99,884.64$          99,884.64$          99,884.64$          99,884.64$          99,884.64$          -$                     499,423.22$        
(27) Amortization Expense - Year 5 -$                     -$                    -$                     -$                     87,838.25$          87,838.25$          87,838.25$          87,838.25$          87,838.25$          439,191.27$        
(28) Total Amortization Expense 204,275.95$        445,133.48$       870,257.10$        970,141.75$        1,057,980.00$     853,704.05$        612,846.52$        187,722.90$        87,838.25$          5,289,900.00$     

(29) Pepco Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9

(30) Cumulative Amortization 204,275.95$        649,409.43$       1,519,666.53$     2,489,808.28$     3,547,788.28$     4,401,492.33$     5,014,338.85$     5,202,061.75$     5,289,900.00$     
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Weighted Average Cost of Capital

Weighted

Capital Structure Weight Rate Rate

Long Term Debt 49.56% 5.34% 2.65%

Common Stock 50.44% 9.53% 4.80%

Total 100.00%  7.45%

Source: Settlement Testimony of Kevin M. McGowan in FC 1150.
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Pepco - District of Columbia

Revenue Conversion Factor

Tax Rates Source / Notes:

(1) Federal Income Tax Rate 0.210000                            Current Federal Corporate Income Tax Rate

(2) District of Columbia Franchise Tax Rate 0.082500                            Current District of Columbia Franchise Tax Rate

Computation of Tax Factors

(3) District of Columbia Franchise Tax Factor 0.082500                            Line (2)

(4) Federal Income Tax Factor 0.192675                            Calculation: Line (4) = [1 ‐ Line (3)] x Line (1)

(5) Complement of Composite Tax Factor 0.724825                            Calculation: Line (5) = 1 ‐ [Line (3) + Line (4)]

(6) Revenue Conversion Factor (1 / Increase in Earnings) 1.379643                            (19) = 1 / (18)
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Introduction 1 

Q1. Please state your name and business address. 2 

A1.  My name is Mark Warner and my business address is 417 Denison Street, Highland 3 

Park, New Jersey, 08904.  I am presently employed as a Vice President at Gabel Associates, 4 

Inc., an energy, environmental, and public utility consulting firm. 5 

Q2. Please summarize your professional experience and educational background. 6 

A2.  As a Vice-President at Gabel Associates, Inc, I lead a team of analysts that provides 7 

specialized economic, financial, environmental, and policy analysis related to energy 8 

markets and a variety of clean energy technology applications.  I have been leading 9 

technical teams for over 33 years across a variety of utility industries, and I have been 10 

specializing in energy market policy and analysis since 2001.     I have recognized expertise 11 

in economic modeling and policy development for new clean energy technologies, 12 

particularly regarding utility implications and market impact.  Primary focus areas include 13 

renewable energy, energy storage, microgrids, advanced “behind the meter” energy project 14 

development, and plug-in vehicles (“PIV”).   I support a wide variety of private and private 15 

clients, including energy utilities, and interact closely with a variety of government 16 

agencies and regulatory authorities.  I lead our firm’s practice on electric vehicles (“EV”) 17 

research and policy development, where we have been active for approximately three 18 

years.   I am a co-founder of the ChargEVC electric vehicle coalition, which is currently 19 

active in New Jersey and growing throughout the region.  I am also able to draw on the 20 

expertise and resources of Gabel Associates, which is a widely recognized consulting firm 21 
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specializing in energy markets with expertise in energy procurement, project development, 1 

energy policy, environmental analysis, in-depth economic analysis, and overall energy 2 

markets including generation, regional operators (especially PJM), and utilities.  I received 3 

my education from the Georgia Institute of Technology where I received a M.S. in 4 

Mechanical Engineering and a B.S. in Mechanical Engineering.  I was recognized as Clean 5 

Energy Market Innovator of the Year by the New Jersey Board of Public Utilities in 2008.  6 

 Further details about my work experience can be found in my resume provided in 7 

PEPCO (E)-1. 8 

Q3. What experience do you have with the plug-in vehicle market? 9 

A3.  The emerging PIV market has been a primary focus area for the last three years.  I 10 

routinely monitor industry developments, support a variety of clients with specialized 11 

market research, work with utilities that are developing PIV programs as a subject matter 12 

expert, and interact with a wide variety of policy makers regarding market development 13 

initiatives for PIVs.  A key focus area has been development of new tools and 14 

methodologies for assessing PIV impacts on energy markets and utility infrastructure, and 15 

rigorous methods for analyzing and documenting potential benefits, costs, and the net-16 

benefit resulting from widespread PIV adoption.  In support of market development efforts 17 

by ChargEVC in New Jersey, I was the lead investigator for a comprehensive benefit-cost 18 

study for the state of New Jersey entitled “Electric Vehicles in New Jersey, Costs and 19 

Benefits: The Opportunities, Impacts, and Market Barriers to Widespread Vehicle 20 

Electrification in New Jersey.”1    This analysis was unique because it is based on detailed 21 

simulation modeling of both impacted energy markets and physical infrastructure loading, 22 

                                                                 
1 The ChargEVC report can be found at the following link: 
http://www.chargevc.org/wp-content/uploads/2018/03/ChargEVC-New-Jersey-Study.pdf 
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tuned specifically for conditions in New Jersey.    Those tools and datasets have been 1 

refined over the last year to enable highly specialized assessment of PIV impacts on the 2 

electricity markets and infrastructure, and rigorous determination of benefits, costs, and 3 

net-benefit merit tests through rigorous benefit-cost analysis (“BCA”).   I have recently 4 

worked with five different utilities in four states to provide opportunity assessment, 5 

strategy development, program definition, and especially BCA in support of regulatory 6 

proceedings.  I am a frequent public speaker in a wide variety of forums regarding the plug-7 

in vehicle market, policy development for plug-in vehicles, and utility implications of 8 

widespread plug-in vehicle adoption. 9 

Q4. Did you prepare the benefit-cost analysis included in this filing? 10 

A4.  Yes.  I developed projections of benefits and potential costs for the proposed utility 11 

program, and I prepared the BCA based on three merit tests: the Ratepayer Impact Measure 12 

(“RIM”) test, the Societal Cost Test (“SCT”), and the Total Resource Cost (“TRC”) test.  13 

These tests been adapted to account for PIV specifics as described in more detail below.  14 

The BCA is attached to this Testimony as PEPCO (E)-2. 15 

Q5. Please describe the purpose of your testimony. 16 

A5.  The purpose of this testimony is to present the methodology and results of the BCA 17 

that was performed regarding Potomac Electric Power Company’s (“Pepco”) application 18 

for approval of its Transportation Electrification Program (the “TE Program”, or the 19 

“Program”).   20 
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Benefit-Cost Analysis Approach 1 

Q6. Did you evaluate the proposed program for benefits and costs? 2 

A6.  Yes.  I developed a forecast of PIV adoption in the Pepco District of Columbia 3 

(“Pepco DC”) territory, evaluated the benefits expected to result from the utility’s TE 4 

Program and related PIV use, and prepared an inventory of potential costs.  This portfolio 5 

of benefits and costs was used to calculate three net BCA merit tests.  Many of the impacts 6 

from PIV use result from vehicle charging impacts on electricity markets and utility 7 

infrastructure.   These impacts have physical, economic, and environmental dimensions 8 

that can be quantified, in addition to broader strategic implications.  The BCA is therefore 9 

based primarily on quantifying the net impact of displacing gasoline consumption with 10 

electricity use, and considering the impact of that change on the electricity market, 11 

implications for utility infrastructure, changes in environmental emissions, and other 12 

relevant factors.   13 

Q7. Please describe how the forecast for PIV adoption was developed. 14 

A7.   The study is based on a forecast of PIV adoption within the Pepco DC territory 15 

from 2019 through 2035.  The forecast is based on historical PIV sales in the District2, 16 

extrapolated over the period based on annual sales growth rates consistent with projected 17 

market conditions for the territory.   The extrapolation accounts for growth of the PIV fleet 18 

through new sales, as well as vehicle retirements.3 19 

                                                                 
2 Cumulative EV sales in DC from 2011 – 2017 total 1,560 EVs (BEVs and PHEVs), based on data provided online 
by the Auto Alliance Advance Technology Vehicle Sales Dashboard, statistics compiled using the HIS Market data, 
last updated 4/25/18, retrieved in June of 2018. 
3 PIVs are assumed to retire from the active service after eight years, consistent with most EV warranties being 
between eight and ten years.  Note that although many EVs are leased for shorter periods (typically three years), those 
vehicles usually remain in the fleet as a used car and are therefore counted as still being in service. 
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The forecast is based on the PIV fleet size in the District of Columbia (“DC or the 1 

District”) at the end of 2017, projected at a 30% growth rate for battery electric vehicles 2 

(“BEVs”), and a 20% growth rate for plug-in hybrid electric vehicles (“PHEVs”), resulting 3 

in a blended growth rate of 26.4%.  These growth rates were selected based on 4 

consideration of a variety of market growth factors specific to DC, and benchmarking the 5 

current Pepco DC market relative to other markets with established growth rates: 6 

 For reference, national PIV sales demonstrated year/year growth of 36.6% in 2016, 7 

25.9% in 2017, and 35.5% YTD 2018 (through April)4.  These rates are the 8 

AVERAGE nationwide, with leading states demonstrating significantly higher Y/Y 9 

annual sales growth.   10 

 A wide variety of consulting and market studies have projected PIV adoption long 11 

term, with estimates generally becoming much more bullish as the market matures.  12 

There is emerging concurrence across these forecasts for “moderate” growth levels 13 

being approximately 25% through at least 2025.   The Table 1 summarizes key 14 

forecast metrics that were used in this analysis. 15 

 

                                                                 
4 Reference: overall US PIV sales figures are from www.insideEVs.com sales. 
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Table 11 

 2 

 Annual sales growth in the District have been fairly inconsistent, although stronger 3 

growth is evident since 2016.   Cumulative PIV sales on a per capita basis in DC has 4 

been slightly above the national average (2.24 PIVs per 1,000 residents as of the end 5 

of 2017), compared with a ratio of 2.21 nationwide, and 8.9 for the leading state 6 

California.  Other market leading ZEV states are typically in the range of 2.0 to 3.8 7 

PIVs per 1,000 people (as of the end of 2017).   Average annual sales growth in DC 8 

over the last two years is similar to that achieved in leading ZEV states. 9 

 Although the District offers few PIV purchase incentives (as are found in many ZEV 10 

states), it benefits from significant policy commitments to reduced greenhouse gas 11 

(“GHG”) emissions which could eventually drive policies that are supportive of PIVs. 12 
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 Average median household income in the District is above the national average 1 

($70,071 for DC in 2015, compared with ~$57,00 for the U.S. overall5), which is a 2 

positive indicator for strong PIV sales.  However, other District factors potentially 3 

dampen PIV sales rates: relatively low vehicle ownership per capita, high use of public 4 

transit, and an exceptionally high level of multi-family dwelling units (where PIV 5 

charging infrastructure is more difficult, and PIV adoption is therefore weakened).   6 

 Given this combination of factors, annual sales growth for DC is projected to be slightly 7 

below the national average, leading to the estimated growth rates of 30% for BEVs and 8 

20% for PHEVs.  These growth rates are projected to be sustained long term, however, 9 

resulting in a high level of PIV adoption by 2035.  BEV growth is expected to be 10 

stronger long term as battery prices continue to decline, and BEVs become more cost 11 

effective than PHEVs by approximately 2025.  This projected sales growth assumes 12 

implementation of the proposed utility program, since it is expected to reduce key 13 

consumer adoption barriers and reinforce the long-term growth projected.   14 

 These factors are combined to develop the PEV adoption projection for the District of 15 

Columbia as shown in Table 2, which is the basis for all impact assessments referenced 16 

in the Study and throughout this testimony. 17 

 

  

                                                                 
5 US Census Bureau 
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Table 2 1 

 2 

Q8. Please describe the approach taken for assessing benefits. 3 

A8.  As described in more detail below, I developed a model which calculates the 4 

physical impacts from PIV adoption, including changes in electricity use, gasoline 5 

displacement, and changes in transportation-induced emissions.   I assessed these impacts 6 

over the period from 2019 – 2035, based on the PIV adoption forecast identified above.  7 

These physical impacts can be further quantified in terms of economic value.  If costs are 8 

lowered for the impacted population, that impact is represented as a benefit.  Potential 9 

benefits were assessed in three areas: a) the impact PIV adoption has on electricity costs, 10 

as realized by rate payers through changes in their utility bill, b) the differences in operating 11 

cost between an PIV and a traditional gasoline fueled vehicle, and c) the economic value 12 

of the reduced air emissions resulting from increased PIV use.  These three cost factors 13 

impact a rage of populations (the rate payer, the PIV owner/operator, and society at large 14 

through externalities related to reduced emissions), but together represent a broad portfolio 15 
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of potential benefits from widespread PIV adoption.  A discount rate of 5.5% was use for 1 

all present value calculations, which is consistent with what my firm has used successfully 2 

on other recent regulatory filings. 3 

Q9. What methods were used to quantify benefits for utility ratepayers? 4 

A9.  Determining how PIV charging affects electricity costs is a primary focus for the 5 

Study and is achieved through a comprehensive model that examines wholesale market 6 

impacts, implications for capacity and transmission costs, and impacts on the distribution 7 

revenues collected by the utility.   Both aggregate and unit-cost impacts are quantified, 8 

which allows for determination of electricity cost changes that affect all ratepayers.  If rates 9 

are determined to go down over time, that is considered a rate payer benefit.  10 

a. Wholesale Cost Impacts:  PIV charging, especially if done during off-peak 11 

times, changes the shape of the aggregate load curve.  This modified load curve 12 

results in a change in the average wholesale cost of electricity since more 13 

electricity is purchased during lower cost, off-peak times6.   Gabel forecasts 14 

these impacts based on a detailed asset dispatch simulation using 15 

AURORAxmp (“AURORA”). AURORA is an industry-leading software and 16 

data package that simulates the hourly commitment and dispatch of electric 17 

generators to serve load, recognizing utility-level peak demand, transmission 18 

constraints, operational characteristics of generators, delivered fuel prices, 19 

emissions prices, etc.  Gabel completed hour-by-hour market simulations using 20 

                                                                 
6 PIV charging creates a Charging Induced Pricing Effect (ChIPE) that is similar to the Demand Response Induced 
Price Effect (DRIPE) factor recognized for energy efficiency/demand response programs, although the market impact 
dynamic is very different.   Optimal vehicle charging “fills the trough” in the aggregate off-peak load profile resulting 
in ChIPE, while demand reduction programs “shave the peak” to create DRIPE.  The affects are similar, however in 
that the modified load curve changes the overall average cost of wholesale electricity. 



Witness Warner 
 

10 

AURORA, for every year from 2019 - 2035.    Total electricity costs ($ per 1 

year), average wholesale unit costs ($/kwhr)7, and generation emissions (tons) 2 

are the primary outputs of the simulation.    This study makes use of detailed 3 

market dispatch simulations specific to the PIV adoption forecast and market 4 

conditions in the PEPCO-DC territory and PJM. 5 

b. Capacity and Transmission Costs:  The dispatch simulation noted above 6 

computes the PJM-coincident peak for each year.  Costs related to the charging-7 

induced capacity (with a reserve assumption of 8.98%, consistent with recent 8 

guidance from PJM) and transmission requirements are computed based on 9 

forecasted cost factors for PJM capacity and transmission.     10 

c. Utility Distribution Costs:  A detailed analysis of current Pepco tariffs for the 11 

DC territory was completed, as well as analysis of significant information 12 

provided by the utility regarding distribution-costs and revenue requirements.   13 

The resulting distribution costs were projected forward using both utility and 14 

Energy Information Administration (“EIA”) statistics on distribution revenue 15 

growth to establish the utility distribution costs.    16 

d. Total Electricity Cost Impacts:  The PJM dispatch simulation and revenue 17 

requirement analysis summarized above allows the wholesale, capacity, 18 

transmission, and distribution costs for a given load profile to be determined for 19 

each year of the study period.  This analysis is completed for both the baseline 20 

                                                                 
7 This average unit-cost represents a load-weighted average across all times and locations, and is really a gross 
indicator for wholesale electricity costs.   In a competitive market like PJM, those costs efficiencies are expected to 
eventually flow through to customers.  How those savings are allocated to a particular customer class or tariff depends 
on wholesale market response and future utility rate case decisions, and so individual customer impact may vary by 
class or tariff.   
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case without PIVs, and the load profile under consideration including PIV 1 

charging.  Both the gross electricity costs (annual $) and the average unit cost 2 

($/kwhr) are determined.  The difference between the PIV scenario and the 3 

baseline represents the impact on overall electricity costs.  Overall electricity 4 

use (total MWhrs) goes up due to the increased electricity use associated with 5 

vehicle charging, but unit costs ($/kwhr) go down due to the combination of 6 

reductions in average wholesale unit costs due to more optimal loading, and 7 

dilution of distribution costs through increased MWhr volume.    8 

Q10. What methods were used to quantify benefits for PIV drivers? 9 

A10.  Savings in vehicle operating expense were computed based on both the difference 10 

between fueling with electricity vs gasoline, combined with projected savings in 11 

maintenance.  It costs less to “fuel” a PIV with electricity than it does to fuel a traditional 12 

vehicle with gasoline based on differences in vehicle efficiencies and basic energy costs 13 

(electricity versus gasoline).  Furthermore, early market evidence suggests that PIVs cost 14 

less to maintain due to the simplified drive train.  These two factors combine to generate 15 

significant savings in operating expense for PIV owner/operators.  The fuel savings are 16 

computed based on a projection of electricity and gasoline prices, while maintenance 17 

savings are estimated based on results from an independent vehicle operating cost study by 18 

AAA on a per-mile basis8.  To ensure a fair comparison, an additional expense is assumed 19 

for PIV owners based on replenishment of the infrastructure funding lost through avoided 20 

state and federal gasoline taxes.  Specifically: 21 

                                                                 
8 Source:  Resource published by the American Automobile Association, “Your Driving Costs”, 2017 Edition. 
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a. Vehicle Charging Electricity Costs:  The dispatch model described above computes the 1 

average cost of electricity, across all segments, for each year of the study period, based 2 

on the aggregate load curve.   When computing vehicle charging costs at home, the 3 

residential rate for electricity is used, which is typically several cents/kwhr higher than 4 

the overall average.   The residential adjustment factor (relative to the territory average 5 

across all tariff groups) is 1.9074 cents/kwhr (assumed constant over the period), and 6 

is based on the most recent data from EIA comparing average electricity rates and 7 

residential rates9. 8 

b. Cost of Gasoline:  $/gallon data for DC was collected from the price tracking website 9 

gasbuddy.com, with extrapolation through 2035 based on EIA projections10.   The EIA 10 

growth rate is used through 2025, but only half the EIA growth rate was used from 11 

2026 to 2035 to reflect reduced gasoline prices that are expected to result from PIV 12 

adoption and reduced petroleum demand.  This assumption makes the gasoline cost 13 

assumptions conservative, potentially under-estimating cost savings for PIV drivers. 14 

c. Infrastructure Tax Adders:  An operating expense for PIV drivers is added that is 15 

equivalent to the federal and district gas tax to ensure that infrastructure funding is 16 

continued long term.  Based on the current gas taxes for DC ($0.235/gallon for DC, 17 

plus $0.184/gallon federal), that rate is $0.0189/mile for an average vehicle (in 2019), 18 

declining slightly over time as MPG increases. 19 

                                                                 
9 Energy Information Agency, Electric Power Monthly, published February 2018 with data through December 2017, 
Table 5.6.B. 
10 EIA 2018 Energy Outlook, forecast of nominal price of motor gasoline use in the transportation sector (national 
average).    This information was scaled from national average pricing to state-specific pricing using information from 
the EIA State Profiles, Table E16, Motor Gasoliine Price and Expenditure Estimates, Ranked by State, 2015. 
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d. All PIV driver operating expense savings will be based on the average costs for 1 

electricity, plus the gasoline tax replenishment adder, the projected gasoline costs, 2 

average vehicle efficiency (miles per gallon for traditional vehicles, miles per kwhr for 3 

PIVs), and estimated average miles traveled per year in DC by light duty vehicles 4 

(10,432 miles/year, increasing slightly over the period consistent with recent trends).  5 

Maintenance cost estimates are based on the cost factors from the AAA study, applied 6 

on a per-mile basis for the average miles driven per year (assumed to be the same across 7 

different vehicle types). 8 

Q11. Are there other benefits that accrue to PIV drivers? 9 

A11.  Yes, in addition to recurring annual operating expense savings, PIV drivers also 10 

will benefit from a one-time federal tax incentive associated with their new vehicle 11 

purchase, and a variety of non-economic advantages.  The federal government provides a 12 

tax credit for purchase of a qualified PIV.  The amount of the credit varies by vehicle type 13 

and range, up to a maximum of $7,500.  It is generally modeled as a benefit, since that 14 

economic incentive flows to DC residents from an external source (i.e. the federal 15 

government).  That tax credit begins to decline when at least 200,000 PIVs from a 16 

particular manufacturer have been sold, which market leaders (such as Tesla, Nissan, and 17 

Chevrolet) are expected to achieve in the next two years.  As part of the study, an analysis 18 

of cumulative sales rates for different PIV manufacturers was completed to determine the 19 

current average incentive level available, and the expected decline rate, based on volume-20 

weighted sales in the U.S.    The incentive is applied to all PIVs purchased in the Pepco 21 

DC territory through 2027 (for BEVs) and 2029 (for PHEVs).   The incentive begins at 22 

$7,500 per BEVs in 2019, declining at an accelerating pace (as more manufacturers 23 
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exhaust eligibility) to zero in 2027.   The incentive begins at an average of $5,500 per 1 

PHEV in 2019, declining at an accelerating pace to zero in 2029.   PIV owner/operators 2 

(and drivers) enjoy a variety of non-monitory benefits, including the potential for 3 

increased safety (due to a lower center of gravity), reduced road noise, increased “fueling” 4 

convenience (no trips to the gas station), fewer maintenance events, and an enjoyable 5 

driving experience.  These non-economic considerations are important to PIV drivers and 6 

consumers, but they were not considered as part of the formal BCA. 7 

Q12. What methods were used to quantify the economic value of environmental impacts? 8 

A12.  Current levels of vehicle emissions impose significant costs on society through 9 

health care expenses, extreme weather damage, lost worker and business productivity, asset 10 

devaluation, etc.   Although frequently considered an “externality”, there is real economic 11 

value that accrues to society due to the avoided emissions enabled by widespread PIV 12 

adoption.   More generally, greenhouse gas reductions (especially CO2) are widely 13 

considered the primary driver of climate change which imposes significant costs as well.   14 

The study calculates the value of this avoided emissions (for CO2, NOx, and SO2) based 15 

net change in emissions per year using the detailed generation dispatch simulation 16 

described above, multiplied by societal-cost-per-ton factors provided by independent 17 

sources as noted below: 18 

 Economic Value of Reduced CO2 Emissions:  To determine the economic value of 19 

reduced CO2 emissions, the study used the “Social Cost of Carbon for Regulatory 20 

Impact Analysis - Under Executive Order 12866” produced by the Interagency 21 

Working Group on Social Cost of Greenhouse Gases, United States Government, as 22 

updated August 2016. Specifically, the analysis used the “3% Average” case which 23 
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represents a mid-point of the three primary CO2 cost scenarios.   This analysis, when 1 

adjusted to nominal dollars in each year of emissions, provides an economic estimate 2 

of the value of avoided CO2 emissions. 3 

 Economic Value Of Reduced NOx and SO2 Emissions:   To quantify the benefits of 4 

SO2 and NOx reductions, Gabel reviewed the Environmental Protection Agency 5 

(“EPA”) benefit-cost- analysis associated with the Cross-State Air Pollution Rule 6 

(“CSAPR”), which replaced the Clean Air Interstate Rule as of May 1, 2017 [source: 7 

https://www.epa.gov/csapr/presentation-proposed-air-pollution-transport-rule].  8 

EPA’s analysis is a very comprehensive assessment of the social costs associated with 9 

power plant emissions and the health benefits created by the reduction of those 10 

emissions.  SO2 and NOx contribute to ground-level ozone and acid rain and are 11 

precursors to the formation of airborne particulate matter, i.e. PM2.5. PM2.5 is too 12 

small for human lungs to filter out and causes a wide variety of respiratory illnesses 13 

resulting in health care costs, lost workdays, and premature death. Based on this 14 

analysis of emissions reductions and their associated health and social benefits, Gabel 15 

calculated a $/ton benefits value for both SO2 and NOx based on this data. 16 

Q13. Please describe the approach taken for assessing costs. 17 

A13.  The study considered three categories of cost related to both the proposed utility 18 

PIV program, including consideration of non-utility costs related to PIV adoption as well: 19 

1) Utility Investments i9n Charging Infrastructure:  Pepco DC is proposing a 20 

variety of customer programs that provide equipment and services that support 21 

customers driving a PIV.  These utility costs include the capital and expense 22 

associated with delivering those programs, including customer acquisition and more 23 
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general marketing.  Many of these programs can be considered investments in 1 

responsible grid integration in response to these new PIV-charging loads, especially 2 

the managed charging programs, which have significant electricity-use and loading 3 

implications.  Other aspects of the programs, especially support for public charging 4 

infrastructure, help reduce consumer barriers to PIV adoption and encourage 5 

sustained PIV market growth consistent with the PIV forecast. 6 

2) Utility Investments in Grid Reinforcement:  Beyond the direct PIV program, there 7 

may be the need for additional utility investment in grid reinforcement longer term.   8 

As PIV adoption grows, the utility will be required to deliver more electricity in 9 

support of vehicle charging.   An estimate of these potential grid reinforcement 10 

investments, which are longer term in nature, has been provided to ensure complete 11 

characterization of PIV adoption costs.  12 

3) Investments by Non-Utility Entities:  In addition to actions by utilities, other 13 

market participants may be making incremental investments as part of more 14 

widespread vehicle adoption.  Key examples include premiums associated with PIV 15 

purchase, customer costs for charging infrastructure, and investments by private 16 

capital in public charging infrastructure.  Long term estimates of those costs have 17 

been provided in support of the broader societal evaluation of net benefit. 18 

Q14. What methods were used to quantify utility TE Program costs? 19 

A14.  The utility PIV program costs were taken from the TE Program budget supplied by 20 

utility staff, as summarized in Table 3.  All disbursements were modeled based on a 21 

disbursement schedule over five years, as provided by staff. 22 
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Table 3 1 

 2 

Q15. Will there be impacts on utility distribution infrastructure, and were those costs 3 

included? 4 

A15.  Yes, it would be prudent to assume distribution system impacts due to increased 5 

loading from vehicle charging (especially residential) longer term, and I have included an 6 

estimate of those costs in this analysis.  I did not assess physical impact on the Pepco DC 7 

distribution infrastructure at an engineering level as part of this study.  However, Gabel has 8 

conducted in-depth engineering analysis of PIV implications on utility infrastructure for 9 

other territories11.  Those studies identified several general conclusions that I believe are 10 

applicable across a variety of territories, and those guidelines were used to estimate 11 

potential costs for grid reinforcement resulting from PIV charging loads in the PEPCO-DC 12 

territory.  In particular, utility infrastructure impacts vary over time as the PIV population 13 

                                                                 
11 Detailed physical infrastructure impact studies were completed for a utility in New Jersey as part of the ChargEVC 
market opportunity assessment (Electric Vehicles in New Jersey – Costs and Benefits, ChargEVC, principle 
investigator Mark Warner, Gabel Associates Inc and Energy Initiatives Group LLC, January 26, 2018), and also 
specifically for the utility infrastructure on Long Island (Electric Vehicles On Long Island – Costs and Benefits, 
Principle Investigator: Mark Warner, Gabel Associates Inc. and Energy Initiatives Group LLC, July 10, 2018). 
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increases, and it is useful to think about utility response (and associated costs) in three 1 

phases.  Key guidelines for characterizing these three phases include: 2 

a. When the PIV population is small (as an aggregate percentage of the overall light duty 3 

vehicle fleet in the territory), there is generally sufficient capacity within the 4 

distribution system to handle those incremental PIV charging loads, although clustering 5 

affects (i.e. multiple PIVs within a single neighborhood) could cause a limited number 6 

of localized overload conditions. 7 

b. During this early market phase, potential overload conditions, if they emerge, will be 8 

limited in scope and number and can be dealt with within the boundaries of routine 9 

maintenance and upgrade budgets. 10 

c. Based on consideration of a wide variety of PIV loading scenarios, in most cases 11 

overload conditions will emerge first on residential single-phase transformers, and 12 

potentially on taps or overload protection components.  Larger impacts on conductor 13 

capacity, sub-station elements, and transmission infrastructure are likely to be longer 14 

term, if they emerge at all.  The timing, and impact scope, of PIV charging depends 15 

heavily on residential PIV charging patterns, and managed charging – if fully deployed 16 

– can defer (but not eliminate) these impacts in time.  The PIV programs being proposed 17 

by the utility are intended to encourage residential managed charging, and managed 18 

charging was assumed to be the dominant scenario for this analysis. 19 

d. Once the PIV population is approximately equal to the number of single phase 20 

transformers, overload conditions will become more common since that condition 21 

begins to guarantee multiple vehicle charging loads on a single transformer.   Past that 22 
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point, more proactive grid reinforcement would be prudent to ensure responsible 1 

support for increased loading related to PIV charging. 2 

e. There are approximately 9,500 single phase transformers in the PEPCO-DC territory.  3 

More proactive grid reinforcement therefore becomes necessary at approximately 3% 4 

PIV penetration of the light duty fleet.     5 

f. The impact analysis from other territories suggests that by the time the PIV population 6 

is approximately five-times the number of single phase transformers, most grid 7 

reinforcement will need to be complete.   In the case of the PEPCO territory in DC, this 8 

represents approximately 30% fleet penetration.  The active grid reinforcement period 9 

is therefore expected to be between 3% and 30% PIV penetration.    10 

g. Distribution impacts will be felt most strongly on residential circuits, where the 11 

majority of vehicle charging electricity is delivered.  Impact on commercial circuits, 12 

where workplace, public charging, and other specialized infrastructure (i.e. electric 13 

buses, etc.) have not been assessed in detail, but are generally expected to be more 14 

manageable given a) the smaller number of installations involved and reduced energy 15 

delivery requirements (i.e. MWhrs) in those charging segments, and b) the fact that 16 

those installations tend to require specialized interconnection engineering by the utility 17 

where load requirements can be more specifically accounted for. 18 

h. The above guidelines assume strong deployment of effective managed charging 19 

programs, especially for residential customers.  These programs must not just delay the 20 

start time of evening residential charging, but also spread that aggregate load over the 21 

full overnight period (~8 hours).  If managed charging is not implemented, larger 22 

impacts on infrastructure are likely to result. 23 
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i. Based these guidelines, proactive grid reinforcement for the Pepco DC territory is 1 

assumed to take place from approximately 2026 to 2033.  To be conservative, ALL 2 

single-phase transformers are assumed to require upgrade, and/or related feeder 3 

reconfigurations.  A cost of $5,000 per transformer is assumed based on typical 4 

equipment and labor costs.  Note that these upgrades, although motivated by PIV loads, 5 

will also accomplish other reinforcement objectives, potentially including improved 6 

instrumentation, better resiliency, improved overall capacity, etc.  It should also be 7 

noted that many of these transformers would require upgrade over a similar period, 8 

even if PIV adoption did not happen.  This assumption of full transformer upgrade is 9 

therefore extremely conservative, and probably overstates the costs that should be 10 

booked solely to PIV adoption. 11 

Q16. What methods were used to quantify non-utility investments required? 12 

A16.  Beyond investments being made by the utility, a variety of non-utility market 13 

participants will make investments related to PIV adoption as well.  Two primary areas of 14 

non-utility cost were considered: a) the purchase premium associated with buying a PIV, 15 

and b) investments in charging infrastructure (net of utility contribution).  The methods 16 

associated with determining those costs are summarized below: 17 

a. Incremental Vehicle Purchase Price:  In the current market, PIVs are perceived to 18 

cost more than traditional gasoline vehicles.   This conclusion is based on the fact that 19 

the average MSRP for all PIVs on the market is higher than the average MSRP for all 20 

traditional gasoline vehicles on the market.   Although this statistic may not be 21 

representative of how actual consumers make decisions at a transaction level, it is clear 22 

that is the market perception, and consideration of the perceived premium is included 23 
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in this benefit-cost analysis to make the analysis as comprehensive and transparent as 1 

possible.  The premium was based on a study done in California on the average 2 

premium associated with PIVs, as used by San Diego Gas and Electric in their 2014 3 

PIV program filing12.  Those numbers reflect a purchase price premium of $8,694 for 4 

BEVs, and $8,081 for a PHEV (with at least 40 miles of electric range), as projected to 5 

2019.   As a cross-check on these vehicle purchase premium assumptions, prices for 6 

the 2018 Hyundai Ioniq were compared.  This vehicle is unique in that the EXACT 7 

SAME VEHICLE is available in three different drivetrains: basic hybrid (with no plug), 8 

a plug-in hybrid (with 28 miles of electric range), and a pure battery electric vehicle 9 

(with 118 miles of electric range).   This particular vehicle makes it easy to provide a 10 

strong apples-to-apples comparison between vehicles that have identical features and 11 

differ only by drivetrain.  The 2018 Ioniq Plug-In Hybrid has an manufacturer's 12 

suggested retail price (“MSRP”) premium of between $800 and $2,750 depending on 13 

trim level, compared with the non-plug-in hybrid.  The pure battery electric has an 14 

MSRP of between $5,000 and $7,300, depending on trim level, compared with the non-15 

plug-in hybrid.  These data points, based on a real vehicle for sale in U.S. market in 16 

2018, substantiates that the numbers from the California study (as projected into 2018 17 

and beyond) are within a reasonable range, after accounting for the relatively modest 18 

electric range of the Ioniq compared to the average PIV range assumed in the analysis 19 

(40 miles for the PHEV, at least 200 miles for the BEVs).   Those premiums are 20 

estimated in the California study to decline by 10% a year, and this trend is assumed 21 

                                                                 
12 Revised and Prepared Direct Testimony of J.C. Martin, Chapter 6, on behalf of San Diego Gas & Electric Company, 
Application for approval the company’s electric Vehicle-Grid Integration Pilot Program, Filed April 11, 2014, Table 
6-6. 
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for this analysis through 2030, after which the premium is assumed to be zero (i.e. PIVs 1 

are price competitive with traditional gasoline vehicles across a wide range of vehicle 2 

categories).   This assumption is conservative since PIVs are expected to achieve price 3 

parity (without subsidy) around 2025.  The estimated purchase price premium for each 4 

year is applied to the total number of PIVs sold in the Pepco-DC territory over the 5 

analysis period, by BEV or PHEV vehicle type, to quantify this total market impact.   6 

b. Non-Utility Investment in Charging Infrastructure:  A wide variety of market 7 

participants help pay for charging infrastructure, under a variety of business models 8 

and ownership paradigms.  This makes estimates of total charging infrastructure costs 9 

complicated.  However, the charging infrastructure required in key charging segments 10 

can be estimated based on the PIV adoption forecast combined with infrastructure 11 

requirement estimates from the federal U.S. Department of Energy (“DOE”).13   The 12 

full cost of that infrastructure was quantified as part of the analysis (using typical 13 

installation costs for equipment and labor).  The difference between this total 14 

infrastructure cost, and the costs proposed to be carried by the utilities through the 15 

proposed program, represents the non-utility investments in charging infrastructure.  16 

Under this methodology, the combination of utility investments and non-utility 17 

investments fully capture infrastructure investment requirements over time.  18 

                                                                 
13 The US DOE, through the EERE program, has published the most authoritative study of EV charging 
infrastructure requirements as a function of expected EV penetration.  This analysis is relatively recent, with a report 
published in September 2017, and a new online tool published in the Spring of 2018.  The study is national, but 
provides infrastructure requirement factors per state (and DC).   This analysis benefited from extensive industry and 
stakeholder input, national review, and model updates over time based on feedback.  I therefore consider it the most 
independent, and authoritative source for this information.  As part of the study, however, those sizing parameters 
were compared with estimating guidelines evident in other related independent studies.  The DOE parameters were 
found to be reasonable compared with parameters estimated by others.  Illustrative examples of other studies 
considered include a) “Accelerating Investment in Electric Vehicle Charging Infrastructure”, November 2017, 
Lowell, Jones, and Seamonds, funded by the Ceres organization, study completed by M.J. Bradley, b) “From Gas To 
Grid”, September 2017, Rocky Mountain Institute. 
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Infrastructure needs were estimated for residential, workplace, public Level 2, and 1 

public Direct-current fast charger (“DCFC”) charging segments based on infrastructure 2 

supply factors from the recent DOE PIV charging infrastructure plan14.  Table 4 3 

summarizes key assumptions related to the charging infrastructure requirement 4 

estimates: 5 

Table 46 

 7 

 The equipment requirements are scheduled over time in proportion to PIV adoption using 8 

the factors noted in the table above, and the associated cost factors.  The equipment cost 9 

factors are based on a review of current equipment costs in the market, which were found 10 

to be approximately consistent with the cost assumptions assumed in the utility PIV 11 

program.  The utility cost factors were used (as noted in the table) for consistency. 12 

 

                                                                 
14 National Plug-In Electric Vehicle Infrastructure Analysis, US DOE, Office Of Energy Efficiency and Renewable 
Energy, September 2017. 
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Q17. How did you assess net-benefit? 1 

A17.  The benefits of PIV adoption, and the associated costs, as quantified using the 2 

methods and assumptions described above, can be combined to establish NET benefit in 3 

support of determining merit for the proposed programs.   Comparing benefits and costs 4 

can be complicated, however, since in some cases the population that realizes a benefit 5 

may be different than the population that bears the cost.  This is particularly true for PIV, 6 

since there are a variety of impacted populations involved (ratepayers, PIV drivers, society 7 

at large). 8 

It is useful to consider a variety of net benefit-cost tests that carefully combine these 9 

benefits and costs to characterize different policy perspectives on merit.  For energy 10 

efficiency (“EE”) and demand response (“DR”) programs, there are five standard tests used 11 

to provide these multiple perspectives, as defined in the California Standard Practice 12 

Manual, which is widely used for evaluation of merit for clean energy utility program 13 

filings.15  These merit tests differ in how benefits and costs are combined to calculate a net 14 

impact, with different tests reflective of different impacted population combinations. 15 

The standard tests defined in the EE/DR protocol are not easily applied to PIV 16 

programs as originally defined.  The EE/DR methods were designed to assign merit to 17 

reductions in consumption, whereas PIV adoption increases electricity use.  In addition, 18 

there are a variety of categories (such as charging infrastructure investment) that are not 19 

                                                                 
15 California Standard Practice Manual, Economic Analysis Of Demand Side Programs And Projects, California PUC, 
October 2001.   This reference can be found at the online reference below: 
  http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Utilities_and_Industries/Energy_-
_Electricity_and_Natural_Gas/CPUC_STANDARD_PRACTICE_MANUAL.pdf 
 



Witness Warner 
 

25 

naturally represented in the standard tests.  These tests can be adapted, however, to provide 1 

similar forms of evaluation. 2 

At the current time, however, there is no well-established consensus on how the 3 

standard tests should be adapted to utility PIV programs.  As part of the study, a detailed 4 

review of various filings and consultant studies was completed to synthesize “best 5 

practice”, or determine where common methods or other consensus exists16.  Although 6 

there was wide diversity on what elements were included in each test, and variations in 7 

how those elements were defined or calculated, there were several points of agreement on 8 

the conceptual structure for merit tests adapted for evaluation of utility PIV programs.  9 

Based on that assessment, the following adapted tests were used: 10 

1) Adapted Ratepayer Impact Measure:  The RIM test measures what happens to 11 

customer rates within the territory due to changes in utility revenues and operating 12 

costs caused by the program. For this analysis, changes in utility revenues are 13 

captured through the NET impact on electricity rates (as recognized by the utility 14 

consumer), and costs are based on direct utility investments.  This test indicates the 15 

direction and magnitude of the expected change in customer rate levels.  The RIM 16 

test is a strict protocol where the cost and benefit populations are strongly aligned: 17 

costs carried by utility customers for the PIV program are compared with the energy 18 

cost savings that accrue to those same utility customers through changes in 19 

electricity costs.  This test excludes numerous other benefits that are known to exist, 20 

                                                                 
16 Illustrative sources include:  a) Revised and Prepared Direct Testimony of J/C. Martin, Chapter 6, on behalf of San 
Diego Gas and Electric Company, Application for approval of the company’s electric vehicle grid integration pilot 
program, filed April 11, 2014, b) California Transportation Electrification Assessment, Phase 2: Grid Impacts, October 
23, 2014, and c) Cost-Benefit Analysis of Plug-In Electric Vehicle Adoption in the AEP Ohio Service Territory, by 
E3 Consulting, April 2017. 
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especially regarding PIV owner savings on operating expense, and environmental 1 

benefit.  This is a useful test, however, for specifically evaluating the impact on 2 

utility customers without consideration of externalities. 3 

2) Adapted Societal Cost Test:   The SCT measures the net costs of a program based 4 

on the total costs of the program, including both the utility's costs and the costs 5 

incurred by all other market participants.  Similarly, all benefits are included, 6 

regardless of the impacted population.   The SCT is an intentionally broad test that 7 

helps determine if society is better or worse overall as a result of implementing the 8 

proposed programs.   9 

3) Adapted Total Resource Cost Test:   The TRC is very similar to the SCT, and it 10 

measures the net costs of a program based on the total costs, including both the utility 11 

costs of the program and costs incurred by other market participants within the utility 12 

territory.  Benefits that are realized by direct program participants are included.  The 13 

TRC is different than the SCT, however, in that it does not include consideration of 14 

the broader environmental benefits that accrue to society at large.   The TRC helps 15 

determine if those participants that are relatively directly affected (typically within 16 

the utility territory) are better or worse overall as are result of implementing the 17 

proposed programs, independent of broader externalities that might also apply.   18 

Q18. Of these three tests, which in your opinion best measures the merit of a proposed 19 

utility PIV program? 20 

A18.  Widespread PIV adoption will introduce profound changes in electricity markets 21 

and infrastructure, with a related beneficial impact on energy use, emissions, economics, 22 

and numerous other factors.  There is therefore impact beyond that experienced by PIV 23 
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owner/operators, and significant social benefit associated with PIV adoption externalities.  1 

I therefore consider the adapted SCT a strong measure of merit for PIV adoption.  The 2 

adapted RIM is also appropriate to address the narrow question of whether utility 3 

investment recovery from ratepayers is matched (and exceeded) by benefits that accrue 4 

directly to ratepayers through reduction in their electricity costs.  Both those tests are 5 

included in this benefit-cost study. 6 

Q19. Please describe how these benefits and costs were used to determine net benefit using 7 

the formal tests. 8 

A19.   In summary, the methods and results described above were used to develop the 9 

following inventory of benefits and costs over the analysis period from 2019 – 2035: 10 

a. Avoided Wholesale Electricity Costs (ChIPE):  Projected reductions in wholesale 11 

unit costs due to the optimization of the aggregate load profile, particularly the 12 

increased fraction of overall consumption in lower cost, off-peak times. 13 

b. Avoided Non-Wholesale Electricity Costs (Dilution):  An estimate of all other non-14 

wholesale costs, especially transmission, capacity, and utility distribution costs, and 15 

how those costs are diluted on a per-kwhr basis as volume increases due to vehicle 16 

charging.  Note that capacity and transmission requirements imposed by the 17 

incremental electricity use associated with vehicle charging are included, then 18 

allocated over total electricity sales to determine an effective per-kwhr impact. 19 

c. NET Value Of Avoided Emissions:  The economic value of changes in physical air 20 

emissions induced by PIV charging, including the benefit of reduced CO2 and NOx, as 21 

offset slightly by an increase in SO2. 22 
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d. NET Savings On PIV Driver Operating Expense:   The long term NET savings for 1 

PIV owner/operators based on avoided gasoline costs, incurred electricity for charging, 2 

and avoided costs for maintenance.  This analysis also assumes that PIVs incur an 3 

additional expense that replenishes lost gas tax revenues to ensure infrastructure 4 

funding.     5 

e. Value Of Federal Tax Credits For PIV Purchase:  The federal tax incentive 6 

provided for PIVs, declining over time, based on distinct eligibility rules for BEVs and 7 

PHEVs. 8 

f. Utility TE Program Investments In Charging Infrastructure:  Capital and 9 

expenses for the proposed utility TE Program, to be recovered from utility customers 10 

through rates.   The majority of these programs are related to providing charging 11 

infrastructure and encouraging the adoption of managed charging solutions. 12 

g. Utility Investments In Marketing And Consumer Outreach:   Expense associated 13 

with proposed consumer education programs for both customer adoption into the 14 

planned programs, and more general PIV awareness building. 15 

h. Other Utility Program Investments:  Related costs, including Administration, 16 

Information Technology costs, and program reporting. 17 

i. Utility Investments in Grid Reinforcement:  Estimated costs for utility 18 

reinforcement of the distribution system medium term, including replacement of all 19 

single-phase transformers by 2033. 20 

j. Non-Utility Investments in Charging Infrastructure:  Potential costs incurred by 21 

non-utility market participants for charging infrastructure over the analysis period NET 22 

of any investments made by the utility through the proposed programs. 23 
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k. PIV Driver Vehicle Purchase Premium:  An estimate of the purchase premium paid 1 

by PIV owners when purchasing an PIV. 2 

Table 5 summarizes how each of these elements were included in the three adapted merit 3 

tests: 4 

Table 5 5 

 6 

All three adapted tests have been applied to the proposed Pepco DC program, 7 

consistent with the PIV adoption forecast described above as supported by that program.   8 

Each test provides a Benefit/Cost ratio (NPV of benefits divided by the NPV of costs) 9 

and the NPV of benefits minus costs (per year) over the analysis period.  A B/C ratio over 10 

1.0 is considered beneficial, and a positive NPV implies that benefits exceeds costs. 11 

Benefit-Cost Analysis Results 12 

Q20. Please summarize your overall conclusions. 13 

A20.  This analysis represents an independent evaluation of both physical and economic 14 

impacts from widespread PIV adoption.  Detailed projections of the benefits and costs are 15 

summarized in the sections below, and were used in three merit tests specially adapted to 16 

PIV market conditions.  These tests demonstrate that the proposed utility programs, and 17 

the PIV usage those programs support, deliver positive net benefit from both an NPV and 18 
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a Benefit/Cost ratio perspective.   Based on these results, it is our assessment that the 1 

projected benefits exceed expected costs and are strongly beneficial on a net basis.  Table 2 

6 summarizes those merit test results: 3 

Table 6 4 

 5 

Q21. Please summarize the physical impacts of increased PIV use associated with the 6 

proposed TE Program. 7 

A21.  Widespread PIV adoption is projected to displace significant gasoline consumption, 8 

increase electricity use overall with modest impacts on PJM coincident peak, and reduce 9 

transportation-induced air emissions.   Key results include: 10 

a. Based on the PIV adoption forecast, PIVs are projected to represent 11 

approximately 34% of the light duty vehicle fleet in the District by 2035. 12 

b. 28.2% of light duty vehicle miles driven per year are projected to be electrically 13 

fueled in 2035, resulting in an estimated displacement of 181M gallons of 14 

gasoline over the period. 15 

c. Electricity use is projected to increase due to vehicle charging.   PIVs will 16 

require an estimated 2,656 kwhrs per year for charging for each vehicle, and an 17 

average household with a single PIV is projected to dedicate 21.9% of their 18 

electricity use to vehicle charging.  PIVs will add an estimated 252.8 GWhrs of 19 

consumption in 2035, continuing to increase in lockstep with PIV adoption.   20 

Despite this increase in overall consumption, PJM-coincident peak loading is 21 
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expected to be modest – an estimated increase of approximately 15MW in 2035 1 

– especially if managed charging programs are implemented to encourage 2 

optimal charge times. 3 

d. Although increased electricity use increases power plant emissions, tailpipe 4 

emissions are eliminated and the NET impact is highly beneficial.  After 5 

accounting for both tailpipe and power plant impacts, every electrically fueled 6 

mile in DC is projected to be 69.1% cleaner than a gasoline fueled mile in 2019, 7 

and this “cleanup factor” should increase over time.   Transportation-induced 8 

CO2 and NOx emissions are projected to decline, with CO2 estimated to drop 9 

by about 28%, and NOX emissions dropping by about 22% (in both cases, in 10 

2035 compared with 2019).   These metrics translate to an estimated 9.91 11 

lifetime tons of CO2 avoided for each PIV sold.  A total of 1.23 million tons of 12 

CO2 are projected to be avoided over the period, along with 597 tons of NOx.  13 

SO2 is expected to increase slightly, adding a total of 42 tons of additional SO2 14 

over the period.   15 

Q22. Please summarize the economic benefits of increased PIV use associated with the 16 

proposed program. 17 

A22.  Widespread PIV adoption is projected to create a variety of significant cost 18 

efficiencies that deliver savings (via avoided costs) to impacted populations.  The study 19 

identified recurring annual savings from lower electricity costs (due to better dilution of 20 

fixed costs, and reductions in wholesale electricity costs resulting from increased 21 

consumption in off-peak times), savings in vehicle operating expense by PIV 22 

owner/operators, and value to society overall due to avoided air emissions.  There are 23 
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additional one-time benefits for PIV owners through the federal tax incentive credit.  Key 1 

results include: 2 

a. PEPCO customers overall will realize a projected $176.6M in savings over 3 

the period ($94.2M NPV), based on the beneficial impacts PIV charging 4 

will have on electricity markets.  These savings depend on managed 5 

charging programs that encourage vehicle charging at optimal times, 6 

consistent with the early stage programs proposed in the utility filing. 7 

b. PIV drivers are projected to realize significantly reduced operating expense 8 

due to lower “fueling” costs and lower maintenance expense.  It will cost 9 

an estimated 12.57 cents/mile to fuel a gasoline vehicle, compared with 6.02 10 

cents/mile for an electrically “fueled” vehicle (in 2019).  These savings are 11 

expected to increase over time, even after including replenishment of lost 12 

gasoline taxes by PIV drivers to ensure infrastructure funding.   Considering 13 

both fueling costs and lower maintenance, PIV owner/operators will save 14 

an estimated $634.6M over the period ($310.1M NPV), most of which is 15 

expected to be returned to the local economy. 16 

c. There is broader social value related to reducing transportation-induced 17 

emissions.  The net impact of lower CO2 and NOx emissions, and slightly 18 

higher SO2 emissions, is strongly positive: $155.0M over the period 19 

($74.0M NPV). 20 

d. Taken together these three recurring savings are projected to grow each year 21 

in lock step with PIV adoption, estimated to total at least $966.1M over the 22 

period ($478.3M MPV). 23 
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e. There are additional one-time benefits for PIV drivers, since they can take 1 

advantage of a federal tax credit when they purchase a new PIV.  This 2 

benefit totals an estimated $70.3M over the period, with an NPV of $51.9M. 3 

f. The Study results indicate that these benefits are strongly linear with PIV 4 

adoption.  This implies that when considering sensitivities of benefit for 5 

PIV adoption levels that are bigger or smaller than the PIV forecast, benefits 6 

are still realized in strong proportion to adoption level.   7 

Q23. Please summarize the potential costs of increased PIV use associated with the 8 

proposed program. 9 

A23.  There are a variety of costs associated with widespread PIV adoption and the 10 

proposed TE Program.  Key costs identified include the costs of the proposed utility 11 

program, potential long term costs for utility reinforcement of the public grid due to loading 12 

impacts on the distribution system by PIV charging, costs by non-utilities in charging 13 

infrastructure, and a purchase premium associated with PIVs.  Potential costs have been 14 

estimated as follows: 15 

a. The utility program, as summarized in the program budget of $15.2M, 16 

disbursed over five years from 2019 to 2023. 17 

b. Potential grid reinforcement, including substantial replacement or upgrade 18 

of single phase transformers between 2026 and 2033.  These costs, if 19 

required, are estimated to be $47.4M ($24.4M NPV). 20 

c. Non-utility market participants will also be making investments in charging 21 

infrastructure, including residential charging solutions and public chargers.  22 
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Those costs are estimated to be $176.1M over the period ($94.1M NPV), 1 

NET of any utility contribution through the proposed programs. 2 

d. PIV owners are expected to pay a premium when purchasing a PIV in the 3 

next few years, although this premium is declining rapidly.   This premium 4 

is estimated to total approximately $141.8M over the period ($94.0M NPV). 5 

This premium is a relatively small fraction of the estimated $4-6B projected 6 

to be spent on new vehicles in DC through 2035. 7 

Q24. Please summarize your net-benefit cost conclusions using the three tests described 8 

above. 9 

A24.  The economic benefits and costs were combined to determine NET benefit using 10 

the three adapted merit tests (RIM, SCT, and TRC).    The three tests differ in the 11 

combination of costs and benefits included to reflect different perspectives on merit.  All 12 

three delivered a net benefit on an NPV basis, and a Benefit/Cost ratio greater than 1.0.  13 

These results suggest that benefits strongly outweigh costs, and that there is public benefit 14 

to implementation of the proposed utility programs and an associated growth in PIV use. 15 

Q25. Please provide details on the results of the RIM NET benefit test. 16 

A25.  The RIM test delivers a projected net benefit of $114.0M ($56.8M on an NPV 17 

basis), with a benefit/cost ratio of 2.52.  Table 7 summarizes the costs and benefits 18 

included. 19 

 

 

 

 



Witness Warner 
 

35 

Table 7 1 

 2 

Table 8 compares benefits versus costs for the RIM test, highlighting the NET benefits 3 

after accounting for costs. 4 
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Table 8 1 

 2 

Q26. Please provide details on the results of the SCT NET benefit test. 3 

A26.   The SCT test delivers a projected net benefit of $662.2M ($321.3M on an NPV 4 

basis), with a benefit/cost ratio of 2.54.  Table 9 summarizes the costs and benefits 5 

included. 6 
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Table 91 

 2 
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Table 10 compares benefits versus costs for the SCT test, highlighting the NET 1 

benefits after accounting for costs. 2 

Table 10 3 

 4 

Q27. Please provide details on the results of the TRC NET benefit test. 5 

A27.  The TRC test delivers a projected net benefit of $507.3M ($247.3M on an NPV 6 

basis), with a benefit/cost ratio of 2.18.  Table 11 summarizes the costs and benefits 7 

included. 8 
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Table 11 1 

 2 

Table 12 compares benefits vs costs for the TRC test, highlighting the NET benefits 3 

after accounting for costs. 4 
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Table 121 

 2 

Conclusions 3 

Q28. Please summarize the results of your analysis? 4 

A28.  The proposed utility TE Program is projected to be cost effective and is expected 5 

to provide quantified net benefits to the customers of Pepco DC.    Three PIV-adapted merit 6 

tests deliver positive NET benefits after accounting for estimated potential costs, and all 7 

three deliver benefit/cost ratio greater than 1.0. 8 

Q29. What conclusions do you draw from these results? 9 

A29.   Based on these results, it is our assessment that the projected benefits exceed 10 

expected costs and are strongly beneficial on a net basis across all merit tests considered.   11 

For utility ratepayers in particular, increases in electricity costs (due to TE Program costs 12 

and potential grid reinforcement) are more than offset by decreases in utility costs (due to 13 

beneficial PIV impacts related to vehicle charging), and these benefits accrue to utility 14 
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customers that do not own an PIV.  The managed charging programs proposed by the utility 1 

are critical to achieving these rate payer benefits. 2 

Q30. Based on the results, do you recommend approval of Pepco’s TE Program filing? 3 

A30.  Yes.  The Commission would be justified in approving Pepco’s application based 4 

on the substantial benefits to the ratepayers, PIV drivers, and society at large. 5 

Q31. Does this conclude your Direct Testimony? 6 

A31.  Yes.  However, I reserve the right to update this testimony to account for additional 7 

information I may receive.   8 



M. Warner 
Direct Exhibit 
DC P.S.C -- September 2018 
 
Introduced as: 
PEPCO _______ (E)-1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 



Resume for Mark K. Warner 

Overview of Experience: 
 
Mark Warner, Vice President of Gabel Associates, has more than 30 years of experience leading technical project 
teams, and over 15 years of experience developing advanced clean energy projects.  Mr. Warner brings unique 
experience making sustainable energy solutions a reality, combining expertise in market development, financial 
modeling, benefit-cost analysis, policy and strategy development, energy markets, project development, and emerging 
technologies.   
 
Mr. Warner is a recognized leader in efforts to accelerate the use of electric vehicles (EVs). As part of Gabel 
Associates’ team supporting ChargEVC, a coalition that seeks to expand EV market growth, Mr. Warner leads 
research, analytical, and policy development efforts.  His ground-breaking analysis has helped to measure the 
opportunity for EV market development, introduce rigorous new methodologies for net benefit quantification, and 
provide the research foundation needed to support market development policies and programs.  He recently completed 
a comprehensive benefit-cost study for New Jersey on behalf of ChargEVC, which was tailored to the New Jersey 
landscape.  These new methodologies have also been applied in other states including New York, Delaware, and 
Washington D.C. 
 
Mr. Warner is an expert on cost-benefit analytics and has supported a multitude of clients in quantifying cost and 
benefit dynamics related to the economic impact of energy projects and EV adoption scenarios.  This includes past 
and present work for state and local governments, school districts, and private sector clients on energy efficiency, 
renewable energy, and other sustainable projects. Mr. Warner also performs sensitivity analysis to help identify risk 
boundaries and market deviations. Regarding EVs, he has evaluated the costs and benefits associated with EV growth 
for two large utilities in New Jersey and New York and is also in the process of completing similar studies for 
additional utilities in Delaware and New Jersey. Each of these studies is customized to the reflect the unique 
characteristics of the respective utility territory. This analysis is critical to investment and policy decisions. 
 
Mr. Warner has extensive hands-on experience working with clients to develop cutting-edge sustainable projects that 
reduce energy costs and capitalize on new technologies and business models.  Based on his experience supporting 
hundreds of projects for a wide range of clients, Mr. Warner is widely recognized for his expertise in solar energy, 
building performance through energy efficiency, and other advanced energy initiatives.  He is able to combine a strong 
focus on client support with technical depth, policy and strategy experience, financial knowledge, and practical market 
application.  Based on years of hands-on project development experience, Mr. Warner has an in-depth knowledge of 
renewable energy markets and the region’s energy infrastructure.  
 
Mr. Warner also leads the firm’s efforts on advanced new solutions, especially those involving microgrids and energy 
storage.  He is leading the effort to develop two innovative microgrid feasibility studies for the City of Paterson (NJ) 
and Borough of Highland Park (NJ), both of which were funded by the New Jersey Board of Public Utilities (NJBPU).  
These studies represent novel new approaches that address the technical, regulatory, and financial challenges 
associated with these municipal-scale solutions. 
 
Prior to joining Gabel Associates, Mr. Warner served as the Director of Energy at the Sustainability Institute 
at The College of New Jersey and Sustainable Jersey. Mr. Warner chaired Sustainable Jersey’s Energy Task 
Force and led the development of numerous high-impact best-practice standards for the award winning 
Sustainable Jersey program. This included pioneering the development of program guidelines and actions 
that seek to stimulate the growth of EV initiatives for municipal governments, schools, counties, and similar 
public-sector entities.  During this time, he also served on a working group for the New Jersey Office of 
Clean Energy, in which he was an active participant in forming program management and measurement 
and verification (M&V) protocols that were developed for the New Jersey Clean Energy Program – the 
statewide program that funds a wide array of energy programs.  
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Overview of Experience (Continued): 
 
Mr. Warner is a nationally recognized expert in the renewable industry and is a founding member of the New Jersey 
solar market. He has worked closely with the New Jersey Legislature and the Governor’s office on renewable market 
policy for over a decade and has been a long term member of the Renewable Energy Committee that advises the 
NJBPU on their market transformation programs. He has been a featured speaker at local, national, and international 
events, and has served on numerous renewable energy panels nationwide.  
Mr. Warner’s sustainable energy work builds on over 30 years of experience in market development and the 
infrastructure transformation resulting from deregulation.  Following a 15-year career in the telecommunications and 
computing industries, he was the founder and CEO of the Sun Farm Network, a pioneering solar power development 
company that introduced some of the first solar financing solutions in the industry.   
 
Notable Recent Projects and Accomplishments: 
 
ChargEVC: Leadership role including the development of a market development Roadmap, and a detailed benefit-cost 
analysis (BCA) to quantify the impacts of EV growth under various adoption scenarios 
 
EV BCA for Utility EV Programs:  Conducted detailed Benefit-Cost Analsyis for various utility EV programs in New Jersey, 
New York, Delaware, and Washington D.C. to understand the value proposition associated with proposed EV programs. 
 
Delaware Valley Regional High School District (NJ): Supported all stages of solar project development including RFP 
drafting and administration, proposal evaluations, contract negotiations, and client interactions   
 
Duke Farms (NJ): Led the development of a 640 kW solar project, which at the time was one of the largest solar ground 
array projects in New Jersey. Currently supporting advanced energy master planning activities focused on achieving market-
leading greenhouse gas and cost reductions for the New Jersey campus 
 
ACESplus: Lead for the ACESplus program, which provides energy consulting services to New Jersey school districts for 
renewable energy, energy efficiency, and other advanced energy solutions 
 
East Orange Board of Education (NJ): Supported the East Orange BOE with the implementation of its energy efficiency 
project 
 
Warren County Technical School (NJ): Supported the development of a 825 kW ground-mounted solar facility  
  
Delaware Sustainable Energy Utility (DSEU): Supporting the design and implementation of a solar incentive program that 
includes the development of solar plus battery storage projects 
 
Sustainable Jersey: Energy Task Force Chair for two years, resulting in the development of a broad collection of new “best 
practice” programs for renewable energy and building performance (energy efficiency) that are actively being used by 
hundreds of NJ municipalities and school districts.  Also helped to develop EV programs to help accelerate growth. 
 

Technical Team Leadership:  Led the team that designed, sold, financed, built, and operated over 250 solar projects in NJ 
over a 10-year period 
  
Pioneered Solar Financing in NJ: Bought and sold the first solar renewable energy certificate (SREC) under NJ’s Renewable 
Portfolio Standard, wrote the first futures contract for SRECs, and offered the first solar financing solution in NJ in 2002.  
Recognized by the NJ Board of Public Utilities as the Market Innovation Leader in 2008 
Served on the Board of Directors for the regional solar industry association (MSEIA) for four years, and was the NJ-chapter 
president in 2007 
  
Served as the CEO and Founder of one of the first solar development companies in NJ for over 10 years. 
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1 Executive Summary 
 
The widespread adoption of Plug-In Vehicles (PIVs) is an emerging trend that is expected to have a 
profound impact on both personal mobility and electricity markets and infrastructure.    As PIV use 
increases, consumers are projected to realize substantial benefits:  non-PIV owners will benefit from lower 
electricity costs and reduced air emissions, while PIV owners will realize substantial savings on vehicle 
operating expense.   To both support and enable this opportunity, the utility (PEPCO) is proposing a new 
program for its Washington D.C. territory (DC, or District), with a focus on providing vehicle charging 
infrastructure, supportive new rate structures, and other innovations.  These utility programs provide 
necessary support for the growing base of PIV owners that will be using “electricity as fuel”, and will also 
address known consumer adoption barriers to increase the use of PIVs in the PEPCO-DC territory so that 
the resulting benefits can be realized by its customers.    
 
This study quantified the 
projected benefits and 
potential costs of increased PIV 
adoption in DC, and estimated 
the NET benefit that will result 
using three different net 
benefit tests.  The analysis 
covers the period from 2019 
through 2035, and is based on 
a projection of PIV adoption 
that reflects recent PIV sales in 
DC and expected sales rates 
appropriate for the territory as 
supported by the proposed 
utility program.  The projected 
PIV adoption rate achieves approximately 34% penetration of the light duty fleet by 2035.  This transition 
is projected to eliminate the use of 181 million gallons of gasoline, add 1,202.6 GWhrs of electricity 
consumption, and avoid the emission of 1,230,707 tons of CO2 over the period.   An average household 
with one PIV is projected to increase its electricity consumption by about 21.9%. 
  
The study is based on detailed simulation of energy market response to PIV-induced changes to aggregate 
load, analysis of PEPCO tariffs, billing determinants and revenue requirements, and territory-specific 
research on travel, consumption, and charging behavior statistics.  The resulting specialized model allows 
for detailed quantification of physical impacts arising from widespread PIV adoption, including impacts on 
electricity use and the environment, while also estimating potential costs to allow for a NET benefit cost 
analysis over the study period. 
 
In addition to detailed simulation and territory-specific modeling, the analysis considered the specific PIV 
-support program being proposed by PEPCO for their DC customers: the Transportation Electrification 
Program (“Program”).   The study recognizes two motivations for the proposed utility programs:  1) serving 
a growing new need by consumers (vehicle charging) in a responsible way, and 2) addressing consumer 
adoption barriers to encourage higher levels of PIV adoption and use.    The proposed utility programs 
create infrastructure which is needed to ensure prudent utility accommodation of this new consumer 
load, and to facilitate realization of the expected benefits in an equitable way.  These proposed programs 
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are also desired, since they lower consumer adoption barriers, jumpstart increased PIV adoption short 
term, and seed the market for long term growth so as to achieve the widespread PIV adoption that 
benefits utility customers (and others).   
 
Key conclusions from the benefit analysis (without consideration of cost) include: 
 

• PIV-induced benefits are substantial:  When considering the broad range of benefits that result 
from increased PIV use, PEPCO-DC residents will realize a total savings of $966M over the period 
(nominal sum of recurring annual savings), with an NPV of $478M.  This study makes clear that 
benefits are realized by utility customers that do not drive PIVs through lower electricity costs, 
society at large benefits through cleaner air, and PIV owners benefit from reduced vehicle 
operating expense and federal vehicle purchase incentives. 

 

• Electricity costs are projected to go down for all utility customers:  Electricity rates (including 
basic wholesale supply, capacity and transmission costs, and utility distribution costs) for 
ratepayers are projected to go down due to increased PIV use.  These cost reductions are a result 
of a) increased overall electricity consumption (which dilutes fixed costs), and b) reductions in 
wholesale prices due to the fact that most PIV charging will be at night during lower-cost off-peak 
times.   Savings for ratepayers are projected to total $177M over the period (nominal sum of 
recurring annual savings), with an NPV of $94M.  These savings accrue to utility customers that 
don’t own PIVs and PIV drivers alike. 

  

• Vehicle operating costs are expected to drop by about half:  PIV drivers will realize significant 
savings through reduced operational expense on a recurring annual basis.  In 2019 it will cost 
approximately 12.57 cents/mile to fuel an average traditional vehicle with gasoline, compared 
with approximately 6.02 cents/mile for PIVs (for both BEVs and PHEVs, blended results) – a 
reduction of about 64.2%.    Reduced fueling costs, plus lower maintenance costs, are projected 
to deliver an estimated $635M in vehicle operating expense savings for PIV owners (nominal sum 
of recurring annual savings), with an NPV of $310M through 2035.  Widespread PIV adoption frees 
up disposable income for District households, and is expected to pump additional revenue into 
the local economy rather than importing petroleum products. 

  

• Widespread PIV use reduces air emissions, which has economic value in addition to its positive 
impact on the environment and public health: The study quantifies the NET change in air 
emissions that result from PIV use, considering the reduction in tailpipe emissions net of increased 
power plant emissions due to greater electricity use.  Key greenhouse gases such as CO2 reduce 
substantially, so that each electrically fueled mile is projected to have 65.6% less CO2 emissions 
per mile than an average gasoline fueled mile (in 2019).  NOX emissions also decline, which has a 
direct impact on public health.  NOX emissions are projected to be 28.0% lower than they would 
otherwise be in 2035.  There is value in the reduced air emissions that result from fueling with 
electricity rather than gasoline.     Society will realize a projected $155M in savings through 2035 
(nominal sum of recurring annual savings) due to avoided emissions, with an NPV of $74M. 

 

• PIV charging will change loading on the grid, potentially to the benefit of all utility customers.   
By displacing gasoline use with electricity through vehicle charging, there is projected to be a 
significant increase in electricity consumption over time.  Much of this charging will be done in a 
residential setting overnight.    By 2035, 29.5% of all light duty vehicle miles driven are expected 
to be “electrically fueled”, which for that year will reduce gasoline consumption by 38,036,183 
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gallons, and increase electricity use 252,816 MWhrs.   Since this is a large load, and since the 
timing of those loads can be influenced to happen at optimal times (see managed charging below), 
these changes represent a profound opportunity for load optimization and improved asset 
utilization (of all types) – both of which reduce electricity costs as noted above.   

 

• Managed charging is a unique opportunity to ensure and maximize PIV-induced benefits, but 
requires active measures to achieve.   Most vehicle charging will be done at home, but PIV drivers 
could charge at any time of the day.  In a worst case scenario, if all drivers “plug in” as soon as 
they get home from work, vehicle charging could introduce significant new load at the worst 
possible peak time, resulting in higher electricity costs for all consumers.  There is a natural bias, 
however, for residential charging to happen overnight, and there is some flexibility in when that 
charging happens – so long as the vehicle is fully charged in time for use the following morning.   
While optimal charge scheduling is not a natural consumer behavior, utility sponsored programs 
can be implemented to encourage optimal charge scheduling – referred to in this document as 
“managed charging”.   Managed charging implies conditions where the start of residential 
charging is deferred until after peak time, and vehicle charging is spread out over a full eight hour 
period over-night.  Under scenarios where this type of managed charging is dominant, PIV induced 
load increases during the PJM-coincident peak are expected to be modest:  vehicle charging adds 
a projected 0.435 MW of load at peak time in 2019, growing to 14.913 MW in 2035.  The fact 
that charging-induced electricity consumption increases significantly, while peak loading 
increases only slightly, implies a significant increase in the capacity factors for both the 
generation base and infrastructure (transmission and distribution),  and a much flatter 
aggregate load profile with more consumption in off-peak periods.  This outcome is a primary 
driver of the economic benefits outlined above, and is especially important since it brings 
beneficial impacts to all electricity consumers.  To achieve this outcome, however, managed 
charging programs must be implemented to encourage optimal consumer charging behaviors.  
Longer term, managed charging programs could evolve to more sophisticated vehicle to grid 
(V2G) programs that deliver additional economic advantage by using PIV batteries to shave peak 
load and reduce electricity costs further. 

  

• Benefits induced by widespread PIV use outweigh potential costs, and those benefits accrue to 
all utility customers, society at large, as well as PIV owners.    Potential costs associated with 
widespread PIV adoption were quantified as part of the study, including the costs of the proposed 
PEPCO-DC program for infrastructure deployment, the costs of potential long term grid 
reinforcement that may be required, and investments made by others as part of PIV use, including 
both vehicle purchase premiums and charging infrastructure investment.  These benefits and 
costs were used to determine a NET benefit using three merit tests, each of which combines 
benefits and costs differently to provide a range of perspectives on economic merit.  The three 
tests were adapted specifically for PIV market characteristics, and include a Rate Impact Measure 
(RIM), the Societal Cost Test (SCT) and the Total Resource Cost (TRC).    All three merit tests 
demonstrate strong NET benefit, including both benefit/cost ratios greater than 1.0, and NET 
benefits (after considering costs) that are positive.  A summary of key benefits, costs and NET 
impact are provided in the chart belowa. 

 

                                                            
a The benefits noted in this chart include the recurring annual savings for utility customers (through lower electricity 
costs), EV drivers (through lower operating expense), and society at large (based on the value of lower emissions), 
combined with the one-time benefits realized by EV owners through the federal vehicle purchase tax incentive. 
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The RIM test specifically considers benefits for all utility customers through lower electricity costs 
resulting from PIV adoption as balanced by recovery of utility investments through rates.   The 
positive RIM test results demonstrate that that utility customers, even those that don’t drive an 
PIV themselves, realize savings from lower electricity costs that exceed investments being 
recovered by the utility.   

 
In Conclusion: the study quantified benefits that apply across a broad range of populations, along with 
associated potential costs, so that NET benefit merit tests could be conducted.  The detailed projections 
developed in the study demonstrate that benefits exceed costs, and that there is NET benefit across 
multiple stakeholder groups which justifies the utility programs being proposed.  These benefits result 
from a broad portfolio of impacts including lower electricity costs for all utility customers, increased 
disposable income for District households due to lower vehicle operating costs, and the multiple benefits 
of reduced air emissions.   The adapted TRC and SCT tests demonstrate that society at large, and 
particularly residents within the territory, are better off as a result of widespread PIV adoption even after 
considering a broad range of costs.  More specifically, the RIM test demonstrates that utility customers 
realize lower electricity costs that offset proposed and potential investments that would be recovered by 
the utility through rates.  These results demonstrate that the proposed utility programs directly benefit 
PEPCO-DC customers (in addition to PIV owners), and that the public interests are well served by approval 
and implementation of the proposed programs. 

 
 
 
 

  

PEPCO (E)-2 
Page 7 of 49



7 | P a g e  
 

2 Introduction 
 
The widespread adoption of Plug-In Vehicles (PIVs) is an emerging trend that is expected to have a 
profound impact on both personal mobility and electricity infrastructure.    As PIV use increases a wide 
range of impacts are expected, many of them beneficial, including lower electricity costs, reduced air 
emissions, and substantial savings for PIV owners.   In response to this opportunity, PEPCO is proposing a 
new program for Washington DC (DC or District), with a focus on providing vehicle charging infrastructure, 
supportive new rate structures, and other innovations.  These utility programs provide necessary support 
for the growing base of PIV owners that will be using “electricity as fuel”, and will also address known 
consumer adoption barriers to increase the use of PIVs in the PEPCO-DC territory.    
 
PEPCO commissioned an in-depth study of the projected impacts of increased PIV adoption, identification 
of specific benefits for a range of populations, and associated costs.  The resulting benefit-cost analysis 
quantifies the NET benefit that results from widespread PIV adoption in the PEPCO-DC territory, including 
consideration of the costs associated with the proposed utility program to support and encourage that 
level of PIV use (among other factors).  The study was conducted by Gabel Associates (Gabel), a consulting 
firm with well-established expertise in energy, environmental, utility, and policy research.   The benefit-
cost analysis was designed and implemented specifically in support of ongoing regulatory review for the 
PIV program filing, and builds on experience gained conducting similar studies in other jurisdictions. 
 
This document summarizes the benefit-cost analysis, including methodology review, quantification of the 
benefits expected to result from the program, an inventory of potential costs, and formal net benefit-cost 
test results. 
 
 

3 Plug-In Vehicle Adoption Forecast 
 
The study is based on a forecast of PIV adoption within the PEPCO-DC territory from 2019 through 2035.  
The forecast is based on historical PIV sales in the District1, extrapolated over the period based on annual 
sales growth rates consistent with projected market conditions for the territory.   The extrapolation 
accounts for growth of the PIV fleet through new sales, as well as vehicle retirements2.   This forecast is 
the basis for all the impact and benefit analysis, and allows consideration of overall PIV adoption impact, 
not just the impact of the utility program as a stand-alone entity.  This approach is appropriate since the 
proposed utility program is impacting the market simultaneous with other developments that serve to 
increase PIV adoption (lower vehicle costs, increasing vehicle configuration options, growing consumer 
awareness, etc).   The proposed utility programs are considered an important part of these market growth 
assumptions, however, since they directly impact key consumer adoption barriers (home charging 
infrastructure, especially in the challenging multi-family segment, increased public charging availability, 
improved consumer awareness, etc)b.   The proposed utility programs are necessary to respond to a new 
consumer need (vehicle charging), but also to jumpstart PIV adoption short term by lowering barriers, 
seeding the market for long term growth, and to ensure optimal and equitable realization of benefits 
across multiple populations. 
 

                                                            
b The proposed utility programs lowers adoption barriers, in addition to establishing an important foundation for 
widespread use of managed charging. 
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The forecast (and subsequent analysis) focuses on light duty vehicles (cars, and light passenger trucks such 

as SUVs) being displaced by PIVs, “Electric Vehicles”, including both pure battery electric vehicles (BEVs), 

and plug-in hybrid electric vehicles (PHEVs).  Both vehicle classes “have a plug”, and are able to store 

electricity in a battery or similar device from a source external to the vehicle.  Vehicles “without a plug”, 

such as traditional NON-plug-in hybrids, are not included.   The analysis focuses exclusively on light duty 

vehicles, and does not consider medium or heavy duty vehicle electrification that may be occurring 

simultaneously. 

 
The following chart summarizes recent PIV sales within the PEPCO-DC region: 
 

 
 
The forecast is based on the PIV fleet size in 2018 projected at a 30% growth rate for BEVs, and a 20% 
growth rate for PHEVs, resulting in a blended growth rate of 26.4%3.  These growth rates were selected 
based on consideration of a variety of market growth factors specific to the District: 
 

• For reference, national PIV sales demonstrated year/year growth of 36.6% in 2016, 25.9% in 2017, 
and 35.5% YTD 2018 (through April).  These rates are the AVERAGE nationwide, with leading states 
demonstrating significantly higher growth. 

  

• A wide variety of consulting and market studies have projected PIV adoption long term, with 
estimates generally becoming much more bullish as the market matures.  The following chart 
summarizes the range of projections, which reflect concurrence for “moderate” growth levels 
being approximately 25%. 
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• Annual sales growth in the District have been fairly inconsistent, although stronger growth is 
evident since 2016.   PIV penetration on a per capita basis in DC has been slightly above the 
national average - 2.24 PIVs per 1,000 residents as of the end of 2017, compared with a ratio of 
2.21 nationwide, and 8.9 for the leading state California.   

 

• The District, along with 13 other states, has adopted the California Zero Emission Vehicle (ZEV) 
goals, and it is achieving per-capita PIV penetration slightly below the ZEV state average of 2.9.  
Average annual sales growth over the last two years is similar to that achieved in other ZEV states. 

 

• Although the District offers few PIV purchase incentives (as are found in many ZEV states), it 
benefits from significant policy commitments to reduced greenhouse gas (GHG) emissions which 
could eventually drive policies that are supportive of PIVs. 

 

• Average median household income in the District is above the national average ($70,071 in 2015, 
compared with ~$57,00 for the U.S. overall, U.S. Census Bureau), which is a positive indicator for 
strong PIV sales.  However, other District factors potentially dampen PIV sales rates: relatively low 
vehicle ownership per capita, high use of public transit, and an exceptionally high level of multi-
family housing (where PIV charging infrastructure is more difficult, and PIV adoption is therefore 
weakened).   
 

• Given this combination of factors, annual sales growth is projected to be in line with the national 
average (moderate case), leading to the estimated growth rates of 30% for BEVs and 20% for 
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PHEVs (26.4% blended rate).  These growth rates are projected to be sustained long term, 
however, resulting in a high level of PIV adoption by 2035. 

 
The following charts summarize the forecasted PIV sales for the District and the resulting PIV fleet size 
over the analysis period (after accounting for vehicle retirements)c. 
 
 

 
 
 

 
 

                                                            
c If BEVs are a larger fraction of the vehicle mix, many of the benefits quantified in the following section will be 
slightly higher through elimination of occasional gasoline use by PHEVs. 
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4 Methodology For Measuring Impacts 
 
Many of the impacts from PIV use result from how vehicle charging impacts both electricity markets and 
utility infrastructure.   These impacts have both physical, economic and environmental dimensions that 
can be quantified, in addition to broader strategic implications.  The benefit-cost analysis is therefore 
based primarily on quantifying the net impact of displacing gasoline consumption with electricity use.  The 
analysis is based on the following scope, methods, and assumptions: 
 

1. Analysis Period:   The study computes annual impacts for the years from 2019 to 2035.   

 
2. Territory:  The analysis is based on a forecast of PIV adoption within the PEPCO-DC territory 

over the analysis period, building on a) historical sales of PIVs in the territory, and b) expected 

sales growth as already evident, as reinforced by a variety of positive market developments 

that are expected to encourage PIV adoption growth, including the utility programs being 

proposed.  Section 3 provides details on the PIV forecast that is the foundation of the study. 

 
3. District of Columbia Market Conditions:  The PIV forecast is translated into a variety of 

statistical models that quantify vehicle use and energy impacts.   These models are based on 

market research for the PEPCO-DC territory, and reflect customer behaviors and market 

conditions specific to that territory, including vehicle characteristics (energy efficiency), travel 

patterns (average miles per day, etc.), charging schedules (where PIV drivers charge, and 

when), baseline electricity consumption patterns, cost factors, etc.   This PIV impact study is 

therefore based on modeling details that are tuned to the PEPCO-DC territory to the greatest 

extent possible.  In cases where territory-specific data was not available, regional or national 

statistics were used. 

 
4. Charge Schedule:  The impact that PIV charging has on electricity markets and utility 

infrastructure, with the associated physical, environmental, and economic benefits (as 

detailed in the sections below), depends heavily on WHEN the charging occurs.  The analysis 

assumes “managed charging” schedules, since the utility programs are intended to encourage 

vehicle charging at optimal times.  The loading profile for vehicle charging is based on a 

detailed market model with six segments (private residential, multi-family residential, 

workplace, fleet, public corridor charging, and public community charging) and time-of-day 

usage profiles provided by industry and various studies regarding vehicle charge scheduling.  

The Managed Charging profile assumes that most residential charging responds to programs 

intended to encourage optimal charge scheduling, including a) deferral of the start of charge 

until after peak hours, and b) spreading vehicle charging loads out over an 8-hr period 

overnight.  The utility program being proposed provides for an early implementation of 

programs to encourage optimal charge scheduling, a mix of solutions to allow learning about 

which offers work best with consumers, and establishes a foundation for more advanced 

managed charging programs medium term. 

 
5. Impact Modeling:  These input statistics are combined in a specialized model that quantifies 

physical and economic impacts, as described more completely in Section 5: 
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a. Physical impacts include gasoline displacement, changes in energy use (MWhrs, PJM-

coincident peak), implications for PJM generation requirements, and NET changes in 

emissions of CO2, NOx, and SO2.  These emission changes account for the NET impact 

of reduced tailpipe emissions and increased emissions associated with electricity 

generation induced by vehicle charging.  Power plant emissions are determined 

through the PJM dispatch simulation described below, which aggregates the 

projected emissions, asset by asset, hour-by-hour, over the year as required to meet 

the loadd.  This analysis is therefore based on very granular simulation of actual plant 

dispatch with known emission rates, rather than using more general gross emission 

factors. 

  

b. Economic impacts are examined from three perspectives: changes in electricity costs 

as seen by all ratepayers, reduced operating expenses for PIV owners, and the societal 

value associated with reduced emissions, as described in more detail below.   

 
6. Electricity Costs:  Determining how PIV charging affects electricity costs is a primary focus for 

the study, and is achieved through a comprehensive model that examines wholesale market 

impacts, implications for capacity and transmission costs, and impacts on the distribution 

revenues collected by the utility.   Both aggregate (total $, and total MWHR) and unit-cost 

impacts are quantified, which allows for determination of electricity cost changes that affect 

all ratepayers. 

  

a. Wholesale Cost Impactse:  PIV charging, especially if done during off-peak times, 

changes the shape of the aggregate load curve.  This modified load curve results in a 

change in the average wholesale cost of electricity since more electricity is purchased 

during lower cost, off-peak timesf.   Gabel forecasts these impacts based on a detailed 

asset dispatch simulation using AURORAxmp (AURORA). AURORA is an industry-

leading software and data package that simulates the hourly commitment and 

dispatch of electric generators to serve load, recognizing utility-level peak demand, 

transmission constraints, operational characteristics of generators, delivered fuel 

prices, emissions prices, etc.  Gabel completed hour-by-hour market simulations 

                                                            
d The simulation mostly assumes business as usual for asset dispatch.  Increased use of cleaner sources, especially 
class I renewables, could make the benefit impacts quantified in this study even stronger.  Note that the utility 
program proposal includes use of renewable energy for supply on some program elements, which is more 
advantageous than the “business as usual” assumptions conservatively used in the study. 
e For the purposes of this analysis, “wholesale costs” reflect the raw “factory gate” price for generating electricity 
considering capacity factors, fuel sources and costs, marginal pricing, etc.  Other costs that are also part of the 
wholesale market, including PJM ancillary charges, capacity costs, RPS costs, etc, are captured as part of the other 
electricity cost elements (either capacity and transmission, or bundled as part of the utility distribution costs).  This 
structure is used because changes in average pricing affect only the raw generation costs, not necessarily other PJM 
costs in a similar way, and this approach ensures the most conservative, fair, and transparent impact assessment. 
f EV charging creates a Charging Induced Pricing Effect (ChIPE) that is similar to the Demand Response Induced Price 
Effect (DRIPE) factor recognized for energy efficiency/demand response programs, although the market impact 
dynamic is very different.   Optimal vehicle charging “fills the trough” in the aggregate off-peak load profile resulting 
in ChIPE, while demand reduction programs “shave the peak” to create DRIPE.  The affects are similar, however in 
that the modified load curve changes the overall average cost of wholesale electricity. 
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using AURORA, for every year from 2018 - 2035.    Total electricity costs ($ per year), 

average wholesale unit costs ($/kwhr)g, and generation emissions (tons) are the 

primary outputs of the simulation.    Unlike other PIV impact studies that depend on 

gross emission and cost-change factors, this study makes use of detailed market 

dispatch simulations specific to the PIV adoption forecast and market conditions in the 

PEPCO-DC territory and PJM. 

 

b. Capacity and Transmission Costs:  The dispatch simulation noted above computes 

the PJM-coincident peak for each year.  Costs related to the charging-induced 

capacity (with reserve) and transmission requirements are computed based on 

forecasted cost factors for PJM capacity and transmission.    See Appendix A for more 

details on capacity and transmission cost calculations. 

 

c. Utility Distribution Costs:  A detailed analysis of current PEPCO tariffs for the DC 

territory was completed, as well as analysis of significant information provided by the 

utility regarding distribution-costs and revenue requirements (see Appendix A for 

more details).   The resulting distribution costs were projected forward using both 

utility and Energy Information Administration (EIA) statistics on distribution revenue 

growth to establish the utility distribution costs.    

 
d. Total Electricity Cost Impacts:  The PJM dispatch simulation and revenue requirement 

analysis summarized above allows the wholesale, capacity, transmission, and 

distribution costs for a given load profile to be determined for each year of the study 

period.  This analysis is completed for both the baseline case without PIVs, and the 

load profile under consideration including PIV charging.  Both the gross electricity 

costs (annual $) and the average unit cost ($/kwhr) are determined.  The difference 

between the PIV scenario and the baseline represents the impact on overall electricity 

costs.  Overall electricity use (total MWhrs) goes up due to the increased electricity 

use associated with vehicle charging, but unit costs ($/kwhr) go down due to the 

combination of reductions in average wholesale unit costs due to more optimal 

loading, and dilution of distribution costs through increased MWhr volume.  The 

combined economic impact of these considerations are summarized in Section 5.2.4.  

 

7. PIV Operating Costs:  It costs less to “fuel” an PIV with electricity than it does to fuel a 

traditional vehicle with gasoline.  Furthermore, early market evidence suggests that PIVs cost 

less to maintain due to the simplified drive train.  These two factors combine to generate 

significant savings for PIV owner/operatorsh.  The fuel savings are computed based on a 

                                                            
g This average unit-cost represents a load-weighted average across all times and locations, and is really a gross 
indicator for wholesale electricity costs.   In a competitive market like PJM, those costs efficiencies are expected to 
eventually flow through to customers.  How those savings are allocated to a particular customer class or tariff 
depends on wholesale market response and future utility rate case decisions, and so individual customer impact may 
vary by class or tariff.   
h The benefit analysis quantifies the operating expense savings realized by PIV owners.  Full characterization of 
economic benefit must also consider potential vehicle purchase premiums, as well as other incentives that might 
apply to offset vehicle purchase price.  These factors are incorporated in the NET benefit tests outline in Section 7. 
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projection of electricity and gasoline prices, while maintenance savings are estimated based 

on results from an independent vehicle operating cost study on a per-mile basis.  To ensure a 

fair comparison, an additional expense is assumed for PIV owners based on replenishment of 

the infrastructure funding lost through avoided state and federal gasoline taxes.  See 

Appendix A for more details on PIV operating cost analysis.   

   

8. The Value Of Avoided Emissions:   Current levels of vehicle emissions impose significant costs 
on society through health care expenses, extreme weather damage, lost worker and business 
productivity, asset devaluation, etc.   Although frequently considered an “externality”, there 
is real economic value that accrues to society due to the avoided emissions enabled by 
widespread PIV adoption.  The study calculates the value of this avoided emissions (for CO2, 
NOx, and SO2) based on social cost studies from independent sources on a per-ton basis.  See 
Appendix A for more details on the economic calculations related to avoided emissions. 

 

9. Program Costs:     The utility is proposing a program that delivers equipment and services to 

participating customers to better support the needs associated with PIV adoption, and to 

address adoption barriers that will help expand and accelerate PIV use.  These programs 

represent direct investment and expense.  In addition, as PIV use grows and utility 

infrastructure is required to deliver the additional electricity required for vehicle charging, 

additional investments in grid reinforcement may be required.   Lastly, PIV adoption imposes 

additional costs on non-utility participants, such as the premium associated with vehicle 

purchase, or investments in charging infrastructure being made by private (non-utility) 

entities.   The study estimated the costs associated with all three areas to create a more 

complete profile of potential costs, which are detailed in Section 6.  See Appendix A for more 

information about how costs were estimated. 

 
10. Formal Net Benefit Tests:   The net economic benefits from forecasted PIV adoption are 

summarized in Section 5.2, and potential costs are summarized in Section 6.   These benefits 

and costs can be combined to provide a NET benefit, after accounting for costs.   There is no 

formal consensus on how to calculate net benefits related to proposed PIV programs, but 

there are well established methods for evaluating the merit of energy efficiency (EE) 

programs.   These EE tests need to be modified to account for conditions specific to PIV 

adoption, but once properly adapted, they can be used to quantify the policy merit for 

proposed PIV programs.  Based on a review of methods used by others and synthesis of 

associated best practice, three adapted tests have been developed for this study: a Ratepayer 

Impact Measure (RIM), the Societal Cost Test (SCT), and the Total Resource Cost (TRC) test.   

These different tests characterize how different impacted populations experience net 

benefits, and taken together provide a well-rounded view on overall merit.  The formal NET 

benefit tests are described in Section 7. 

 
11. Additional details about scope, assumptions, and methodology can be found in Appendix A. 
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5 KEY RESULTS: The Impacts Of PIV Adoption 
 
PIV adoption delivers an unusually broad range of impacts, across a range of populations and market 
segments.   The study quantified these impacts as a function of PIV adoption over time, including both 
aggregate physical impacts, and a variety of economic benefits. 
 

5.1 Key Results: Physical Impacts 
 
Fueling light duty vehicles with electricity rather than gasoline creates a profound change in fuel usage, 
electricity usage, and changes in the associated emissions.  Based on the PIV adoption forecast in Section 
3, combined with travel statistics for the District and average vehicle performance characteristics, the 
study identified a variety of physical impacts, including:   
 

• PIVs account for 0.9% of the light duty fleet overall in 2019, but are projected to grow such that 
PIVs account for 34.0% of light duty vehicles on the road by 2035.  This is approximately consistent 
with leadership levels of PIV adoption globally (~30% fleet electrification by 2030)4. 
 

• As PIV penetration grows, an increasing fraction of miles driven will be powered by electricity 
rather than gasoline.  By 2035, 28.2% of all light duty vehicle miles driven are expected to be 
“electrically fueled”.   This increasing electrification displaces significant gasoline use – in 2035, 
PIVs are projected to avoid consumption of 38,036,183 gallons of gasoline, and a total of 
180,971,182 gallons of gasoline are projected to be displaced over the period from 2018 – 2035. 
 

• In 2019, PIVs are projected to consume an average of 2,656 kwhrs of electricity per vehicle 
annually for battery chargingi, or an average 7.28 kwhrs per day.   Those consumption factors are 
expected to increase slightly through approximately 2025 as PIVs with longer range and more 
diverse body types (such as heavier SUVs) are introduced.  Past that point, the electricity 
requirement is projected to decline slightly as average miles traveled every year continues to 
decline consistent with recent trends.  For a household with one PIV, vehicle charging is 
estimated to account for an average of 21.9% of the electricity consumption for that household 
over the period. 
 

• At an aggregate level, PIVs are projected to require 6,288 MWhrs of electricity for vehicle charging 
in 2019 (across all charging segments), growing with PIV population to an estimated 252,816 
MWhrs in 2035. 
 

• When “managed charging” is dominant, most charging (on a kwhr basis) is residential and during 
off-peak periods at night.  In that case, PIV induced load increases during the PJM-coincident peak 
are expected to be modest.    Vehicle charging adds a projected 0.435 MW of load at peak time in 
2019, growing to 14.913 MW in 2035.  The fact that charging-induced electricity consumption 
increases significantly, while peak loading increases only slightly, implies a significant increase in 
the overall generation base and infrastructure capacity factors (i.e. utilization), and a much flatter 
load profile overall with more consumption in off-peak periods.  This outcome is a primary driver 
of the economic benefits summarized in Section 5.2.1. 
 

                                                            
i This represents a blended consumption-per-charge for BEVs and PHEVs. 
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• By fueling with electricity rather than gasoline, emissions at the tailpipe are eliminated, but 
emissions at the power plant go up.   For most pollutants, vehicle emissions reduce much more 
than power plant emissions increase, resulting in a NET reduction overall.  In 2019, each 
electrically fueled mile is projected to be 69.1% cleaner (for CO2) than an average gasoline 
fueled mile.  This “clean-up factor” increases slightly over time as the grid becomes cleanerj, so 
that by 2035 PIVs could be 72.4% cleaner (for CO2) than average gasoline vehicles. 
 

• Carbon Dioxide (CO2) is a primary GHG, and burning gasoline in vehicles accounts for 20% of CO2 
emissions in the District5.  As PIV penetration grows, NET CO2 emissions decline significantly.   
Transportation induced CO2 emissions (light duty vehicles only) are projected to decline from 
1,297,240 tons in 2019 (with no PIVs), to 934,488 tons in 2035 – a 28% reduction.   Over the 
period, a projected 1,230,707 tons of CO2 are avoided, or 9.91 tons of CO2 avoided per PIV sold.  
Note this reduction results from PIV penetration of 34% in 2035, and CO2 reductions continue to 
grow in lockstep with increased PIV adoption.  The following chart summarizes the reduction in 
CO2 emissions resulting from the forecasted rates of PIV adoption compared to baseline usage 
without PIVs: 
 

 
 

• Nitrogen Oxides (NOx), which are a criteria pollutant that directly affects public health and are 
also a pre-curser to other forms of air pollution, also declines with increased PIV adoption.    
Transportation induced NOx declines from a projected 725 tons in 2019 (with no PIVs), to 566 
tons in 2035, a reduction of 22%.  The following chart illustrates the decline in NOx emissions 
resulting from growth in the use of PIVs. 

                                                            
j The simulation model assumes “business as usual” for existing generation assets and deployment of any new 
capacity required.   Given the significant displacement of coal generation by natural gas already underway, emission 
factors of the generation base continue to reduce.  Those reductions could be faster and larger, however, with 
increased use of carbon-free renewable energy.  There is a significant synergy between PIV adoption and increased 
grid de-carbonization. 
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• Sulfur Dioxide (SO2) is a criteria pollutant that harms human health directly, contributes to the 

creation of “acid rain”, and is a precursor to other air pollutants, especially particulates.  SO2 
emissions increase with PIV use – although only slightly.   Light duty vehicles emit essentially no 
SO2, but power plants do – especially in cases where coal is used heavily.   As a result, the “zero 
emissions” of SO2 by gasoline fueled vehicles is replaced by modest SO2 emissions at the power 
plant.  While this is a negative outcome, the difference in scale associated with SO2 emissions 
should be noted: while CO2 emissions are measured in millions of tons, annual SO2 emissions 
increase by an estimated 9.3 tons at the highest point over the period.  More importantly, the 
emissions rate for SO2 continues to decline for electricity generation as the grid migrates to 
cleaner sources, especially solar and wind.   The negative SO2 implications short term will likely 
soften longer term due to beneficial changes in supply mix. 
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5.2 Key Results: Economic Impacts 
 
Increased PIV use is expected to deliver significant economic benefits for a variety of impacted 
populations, and these benefits scale strongly with aggregate PIV adoption level.  As summarized in 
Section 4’, the study quantified beneficial impacts through reduced electricity costs (for all ratepayers), 
reduced vehicle operating costs (for PIV owner/operators), and value from avoided emissions (for society 
at large).  The following sections summarize the economic benefits associated with the PIV adoption 
forecast in Section 3, compared with baseline conditions for the District of Columbia. 
 

5.2.1 Avoided Electricity Costs 
 

PIV charging increases overall electricity consumption, and shifts the aggregate load profile to 
include a larger fraction of energy in lower-cost (off-peak) times.    This dynamic is especially strong 
under utility “managed charging” programs that influence vehicle charging schedules.  As a result, 
overall capacity factor for both generation assets and the distribution system increases, and the 
load curve that affects energy pricing is more optimal.  Together, these efficiencies result in a 
reduced cost of electricity that benefits all utility ratepayers, not just PIV drivers.  The study 
quantified these impacts through the methodology outlined in Section 4 resulting in the savingsk 
summarized below: 
 

                                                            
k When savings are indicated, they represent the sum (or NPV) of recurring annual savings (avoided costs) over the 
period, and reflect a benefit realized by various sub-populations.   When the merit tests in Section 7 are calculated, 
the benefits include the sum of these annual savings, plus one-time benefits realized through federal tax credits.  
The “savings” and total “benefits” figures represented throughout the document therefore differ slightly due to the 
impact of the one-time federal tax incentives. 
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• Ratepayers will realize a projected $2.9M in savings through lower electricity costs in 
2019, scaling with increased PIV use to over $27.9M a year in 2035.   Those savings 
represent only non-PIV-charging usagel, and are projected to total over $176.6M over the 
period (nominal sum of recurring annual savings), with an NPV of $94.2Mm.   

  

• Electricity costs (on a unit cost, $/kwhr basis) are expected to be 1.5% lower in 2035 than 
they would otherwise be as a result of the forecasted PIV use.  Cost improvements 
continue to accrue as PIV adoption grows. 

  

• Those savings reflect a combination of lower average wholesale costs, and dilution of all 
other costs (especially distribution costs) over larger electricity volume.   Those impacts 
vary in proportion over time, with dilution effects becoming dominant longer term.  This 
trend is summarized in the following chart, illustrating wholesale pricing effects (ChIPE) 
versus dilution impacts. 

 

 
 

                                                            
l The rate payer savings noted reflect the projected low unit costs ($/kwhr) applied against ONLY non-PIV charging 
loads, which reflects that benefit being applicable to non-PIV owners.  PIV owners will also realize the benefit of 
lower electricity costs when powering their vehicle, but that impact is implicitly captured in the PIV owner fueling 
savings.  Those calculations are separated to avoid double-counting, and to enable transparent evaluation of the 
non-PIV owner impacts. 
m As noted in the methodology discussion in Section 4, this analysis identifies overall cost efficiencies at an aggregate 
level, quantified by an average cost of electricity indicator on a per-kwhr basis.  In a competitive market, these cost 
improvements are expected to eventually flow through to end consumers.  Exactly how those cost improvements 
are applied across rate classes or tariffs, or when those improvements impact bills, cannot be predicted since they 
depend on a wide variety of future market and regulatory factors.   Energy contracting commitments may also impact 
the timing of when identified cost efficiencies are realized by end consumers. 
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• Electricity cost savings scale strongly with aggregate PIV adoption levels (% of light duty 
vehicle fleet).  From a policy perspective, this implies that regardless of what actual PIV 
adoption levels are achieved, incremental PIV use generates incremental economic 
benefit for ratepayers overall.  The following chart summarizes the correspondence 
between PIV adoption and avoided electricity costs. 

 

 
 

• It is important to emphasize that these benefits are realized by ratepayers overall, not 
just PIV drivers, and reflect only savings delivered through lower electricity costs (not 
additional economic benefits as quantified below).   The fact that overall electricity costs 
decline as a function of PIV adoption is a primary conclusion of the benefit analysis.  These 
economic ratepayer benefits are larger than projected program costs, as quantified more 
fully in the NET benefit tests in Section 7. 

  

• As noted above, the electric cost reductions noted are based on the scenario where 
managed charging becomes dominant, as jumpstarted by the utility programs being 
proposed.   The managed charging programs not only enable (and maximize) the potential 
economic benefits, but also avoid potential harm.  For example, as an extreme worst case, 
if all charging was done at home, and all that charging started when PIV drivers got home 
from work (say at 6PM), that would amplify the existing peak loads (especially during the 
summer), increase costs, and hasten the need for grid reinforcement (and associated 
costs).  Assuming 75% of all PHEVs are on 1.4KW L1 chargers, 25% of PHEVs are on 7.2KW 
L2 chargers, and 100% of BEVs are on 7.2KW L2 chargers, in 2035 the projected PIV fleet 
would create 600 MW of incremental peak load, in a territory that normally has a PJM-
coincident peak around 6,300 MW.  That represents an increase of nearly 9.5% at the 
worst possible time.  Again, this is a worst case scenario that is extremely unlikely to occur 
since a) some charging happens away from home, b) even with residential charging, there 
is a natural spread in the evening.  But this demonstrates the potential harm avoided by 
managed charging (in an extreme case), which both pushes the vehicle charging start past 
peak time, and when fully implemented, reduces vehicle charging peak load by about a 
factor of at least six (since it spreads 1-2 hour charging sessions out over a full 8 hour 
period overnight).  The potential economic harm that could result from natural charging 
is not fully represented in this study. 
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5.2.2 Economic Benefits For Electric Vehicle Owners 
 
After the PIV purchase, significant economic benefits are realized by the PIV owner through lower 
operating expenses.  In particular, PIV drivers “fuel” their vehicles with electricity rather than 
gasoline, and realize significant savings as a result.    In addition, PIV drivetrains are much simpler 
and require lower maintenance expense.   Based on drive patterns specific to the PEPCO-DC 
territory, the study identified the following benefits for PIV owner/operators: 
 

• In 2019 it will cost approximately 12.57 cents/mile to fuel an average traditional vehicle 
with gasoline, compared with approximately 6.02 cents/mile for PIVs (both BEVs and 
PHEVs, blended results) – a reduction of about 52.1%.   This benefit increases over time, 
since the cost of gasoline is increasing faster than the cost of electricity.    By 2035, PIV 
drivers are projected to be realizing a 65.7% savings in fueling expense.  These projections 
are conservative since a) they assume a softening in gasoline prices over time due to 
softening demand for petroleum, and b) PIV drivers are assumed to carry an additional 
expense sufficient to replenish lost revenues from avoided gas taxes (see Appendix A for 
more details).    

  

• PIVs are also expected to have lower maintenance costs due to the simpler drive train.  A 
recent study by the American Automobile Association quantified maintenance expense 
for both traditional vehicles and PIVs (see Appendix A).  Based on these factors, as applied 
to the forecast for the PEPCO-DC territory, owners of traditional vehicles are expected 
to pay approximately 9.26 cents/mile for maintenance on a traditional fueled vehicle, 
but only 7.88 cents/mile for an PIV (blended rate for BEVs and PHEVs) in 2019.  This 
represents a 14.9% savings on maintenance. 

 

• PIV drivers therefore realize real savings through reduced “fueling” costs and 
maintenance expense.    Taken together, and including gas tax replenishment, PIV drivers 
will realize over $1.9M in operating expense savings in 2019.  This savings grows to 
$141.7M in 2035, and totals $634.6M over the period (with an NPV of $310.1M).   This 
represents an average of $5,108 in vehicle operating cost savings per PIV sold over the 
period (nominal dollars).  These benefits represent real and substantial cash flow savings 
for DC residents, much of which is returned to the local economy.   

 

5.2.3 The Value Of Avoided Emissions 
 

Increased PIV use provides substantial reduction in air emissions and other pollutants, especially 
the GHG emissions associated with climate change.  The emission reductions for CO2, NOx, and SO2 
are described in Section 5.1, and represent an externality that delivers economic value to society 
through avoided emission costs.  The value of avoided emissions is calculated on a per-ton basis 
based on impact factors developed by independent studies (see Appendix A for more details), as 
follows: 
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• Avoided emissions (CO2, NOx, and SO2 combined) are projected to generate $361K in 
savings in 2019, growing to $39.5M per year in 2035.  These savings reflect the benefits of 
decreased CO2 and NOx net of the the incremental cost associated with slightly increased 
SO2 emissions. 

  

• The societal value of avoided emissions are projected to total $155.0M over the period 
(nominal sum of recurring annual savings), with an NPV of $94.1M. 

 

• Note that these avoided emission benefits capture a wide variety of impacts, including the 
public health costs associated with air quality issues (at least in partn). 

 
 

5.2.4 Combined Economic Benefits 
 
As summarized in the section above, PIV adoption creates economic benefits through reduced 
electricity costs for ratepayers overall, reduced operating expenses for PIV owner/operators, and 
societal value through avoided emissions of CO2 and NOx.   Taken together, these recurring annual 
savings combine to generate significant value across the impacted populations: 
 

• Combined benefits are projected to total $5.2M in 2019, increasing to $209.1M per year in 
2035.  These impacts apply across multiple impacted populations, including ratepayers, PIV 
drivers, and society at large. 

  

• Total benefits (not reflecting costs) are projected to total $966M over the period (nominal 
sum of recurring annual savings), with an NPV of $478M. 

 

• There are significant benefits across all three populations, but operating expense savings 
for PIV drivers becomes dominant over time.  For context, residents of DC currently spend 
approximately $700M per year on gasoline use in light duty vehicles, and PIVs are projected 
to cut those expenses in halfo.  This is a real cashflow savings delivered to every PIV-
household that will most likely flow into the local economy.   This is a relatively equitable 
benefit opportunity, since any household that owns a vehicle can transition to an PIV and 
realize the associated savings, especially as PIVs become cost competitive with traditional 
vehicles.  Emerging consensus is that transition will happen around 2025.  The distribution 
of savings over time is illustrated in the following chart. 

 
 

 

                                                            
n Most studies on air quality impacts attempt to capture costs associated with the public health consequences of air 
pollution.  In most cases, however, they acknowledge that health impacts are so large that their accounting is 
incomplete.  As a result, these projections probably under-estimate the financial value of reduced emissions. 
o The utility proposal also supports electrification of medium and heavy duty vehicles, especially electric school 
buses.  That transition will also deliver significant benefits, beyond those quantified in this study focused on light 
duty vehicles. 
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5.2.5 One Time Benefits For PIV Owners 
 

In addition to the recurring benefits noted above, consumers that purchase a new PIV may also 

benefit from a federal tax incentive to offset vehicle purchase costs.   The amount of the credit 

varies by vehicle type and range, up to a maximum of $7,500.  It is generally modeled as a benefit, 

since that economic incentive flows to DC residents from the federal government.  That tax credit 

begins to decline when at least 200,000 PIVs from a particular manufacturer have been sold, 

which market leaders (such as Tesla, Nissan, and Chevrolet) are expected to achieve in the next 

two years.  An analysis of cumulative sales rates for different PIV manufacturers was completed 

to determine the current average incentive level available, and the expected decline rate, based 

on volume-weighted sales in the U.S.    The incentive is applied to all PIVs purchased in the PEPCO-

DC territory through 2027 (for BEVs) and 2029 (for PHEVs).  The federal tax incentive totals 

$70.3M over the period, with an NPV of $51.9M. 
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6 KEY RESULTS: Program Costs 
 
To properly consider the NET value of projected benefits, it is necessary to also consider potential costs.  
The study considered three categories of costs related to both the proposed utility PIV program, and 
broader PIV adoption as well: 
 

1. Utility Investments In Charging Infrastructure And Related Programs:  The utility is proposing a 
variety of customer programs, providing equipment and services that support customers driving 
a PIV.  These utility costs include the capital and expense associated with delivering those 
programs, and is quantified through the proposed program budget.  Many of these programs can 
be considered investments in responsible grid integration of these new PIV -charging applications, 
especially the managed charging programs, which have significant electricity-use and loading 
implications. 

 
2. Utility Investments In Grid Reinforcement:  Beyond the direct PIV program, there may be the 

need for additional utility investment in grid reinforcement.   As PIV adoption grows, the utility 
will likely be required to deliver more electricity in support of vehicle charging.   An estimate of 
these grid reinforcement investments, which are longer term in nature, has been provided to 
ensure complete characterization of PIV adoption costs.   As noted elsewhere throughout this 
document, the timing of potential reinforcement depends heavily on the success of managed 
charging programs as is being initially established by the proposed utility program.  Without 
managed charging, reinforcement requirements will be both earlier and larger. 
 

3. Investments By Non-Utility Entities:  In addition to actions by utilities, other market participants 
may be making incremental investments as part of more widespread vehicle adoption.  Key 
examples include premiums associated with PIV purchase, customer costs for charging 
infrastructure (net of utility contributions where applicable), and investments by private capital 
in public charging infrastructure.  Long term estimates of those costs have been provided in 
support of the broader societal evaluation of net benefit. 

 

  

PEPCO (E)-2 
Page 25 of 49



25 | P a g e  
 

6.1 Key Results: Utility Investments In Charging Infrastructure 
 
PEPCO is proposing a Transportation Electrification Program for the DC territory, with multiple offers to 
address growing customer needs related to PIV ownership and to address known adoption barriers that 
should encourage expanded PIV adoption by new customers.  Most of these programs are related to 
vehicle charging infrastructure, which is an appropriate role for the utility in the PIV market ecosystem 
given its close technical connection with utility distribution infrastructure.   Several of the programs focus 
on providing managed charging solutions for residential customers, which is a high impact strategy for 
minimizing PIV charging impacts on the public grid, while also maximizing the economic benefits for other 
ratepayers (through more off-peak charging).  These costs associated with the proposed programs are 
captured in the program budget, as summarized below. 
 

 
 
These costs were included as a utility program cost, recovered through rates, with all disbursements 
assumed to be in calendar year 2019. 
 

6.2 Key Results: Utility Investments In Grid Reinforcement 
 
PIV charging increases the use of electricity, and longer term, could force reinforcement of utility 
infrastructure to accommodate those changes in load.  These implications were not assessed in detail as 
part of this study, but Gabel has conducted in-depth engineering analysis of PIV implications on utility 
infrastructure for other territories6.  Those studies identified several general conclusions that we believe 
are applicable across a variety of territories, and those guidelines were used to estimate potential costs 
for grid reinforcement resulting from PIV charging loads in the PEPCO-DC territory.  Key guidelines include: 
 

a) When the PIV population is small (as an aggregate percentage of the total light duty vehicle fleet), 
there is generally sufficient capacity within the distribution system to handle those incremental 
PIV charging loads, although clustering affects (i.e. multiple PIVs within a single neighborhood) 
could cause scattered overload conditions. 

 

PEPCO (E)-2 
Page 26 of 49



26 | P a g e  
 

b) During this early market phase, overload conditions, if they emerge, will be relatively localized 
and can be dealt with within the boundaries of routine maintenance and upgrade budgets. 

 
c) Based on consideration of a wide variety of PIV loading scenarios, in most cases overload 

conditions will emerge first on residential single phase transformers, and potentially on taps or 
overload protection components.  Larger impacts on conductor capacity, sub-station elements, 
and transmission infrastructure are likely to be longer term, if they emerge at all.  The timing, and 
impact scope, of PIV charging depends heavily on residential PIV charging patterns, and managed 
charging – if fully deployed – can defer (but not eliminate) these impacts in time. 

 
d) Once the PIV population is approximately equal to the number of single phase transformers, 

overload conditions will become more common since that condition begins to guarantee multiple 
vehicle charging loads on a single transformer.   Past that point, more proactive grid 
reinforcement would be prudent to ensure responsible support for increased loading related to 
PIV charging. 

 
e) There are approximately 9,500 single phase transformers in the PEPCO-DC territory.  More 

proactive grid reinforcement therefore becomes necessary at approximately 3% PIV penetration 
of the light duty fleet.     

 
f) The impact analysis from other territories suggests that by the time the PIV population is 

approximately five-times the number of single phase transformers, most grid reinforcement will 
need to be complete.   In the case of the PEPCO territory in DC, this represents approximately 
30% fleet penetration.  The active grid reinforcement period is therefore expected to be between 
roughly 3% and 30% PIV penetration.   For the PIV forecast developed for the PEPCO-DC territory, 
this is projected to be from approximately 2026 to 2033. 

 
g) Distribution impacts will be felt most strongly on residential circuits, where the majority of vehicle 

charging electricity is delivered.  Impact on commercial circuits, where workplace, public 
charging, and other specialized infrastructure (i.e. electric buses, etc.) have not been assessed in 
detail, but are generally expected to be more manageable given a) the smaller number of 
installations and reduced energy delivery requirements (i.e. MWhrs delivered) in those charging 
segments, and b) the fact that those installations tend to require specialized interconnection 
engineering by the utility where load requirements can be more specifically accounted for. 

 
h) Past approximately 30% PIV penetration, vehicle charging represents a substantial load.  A 

recommended utility priority during this mature phase of market development is using this quasi-
dispatchable load to optimize grid loading and maximize economic benefits for ratepayers. 

 
i) The above guidelines assume strong deployment of effective managed charging programs, 

especially for residential customers.  These programs must not just delay the start time of evening 
residential charging, but also spread that aggregate load over the full overnight period (~8 hours).  
If managed charging is not implemented, bigger impacts on infrastructure are likely to result. 

 
j) The following diagram illustrates these three phases of market engagement based on changing 

infrastructure needs. 
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Based these guidelines, proactive grid reinforcement for the PEPCO-DC territory is assumed to take place 
from approximately 2026 to 2033.  To be conservative, ALL single phase transformers are assumed to 
require upgrade, and/or related feeder reconfigurations.  A cost of $5,000 per transformer is assumed 
based on typical equipment and labor costs.  Note that these upgrades, although motivated by PIV loads, 
could also accomplish other reinforcement objectives, potentially including improved instrumentation, 
better resiliency, improved overall capacity, etc.  It should also be noted that many of these transformers 
would require upgrade over a similar period anyway, even if PIV adoption did not happen.  This 
assumption of full transformer upgrade is therefore extremely conservative, and probably overstates the 
costs that should be booked to PIV adoption. 
 
Based on these schedule and cost assumptions, the total utility cost for grid reinforcement is estimated 
to be $47.4M (nominal sum) from 2026 – 2033, with an NPV of $24.4M.  Additional costs related to sub-
station or transmission upgrades, if required, are not reflectedp. 
 
 

  

                                                            
p We are not aware of significant sub-station or transmission upgrades being identified as required in any other 
jurisdictions, even California where PIV penetration is much higher.  While we haven’t studied the PEPCO-DC 
territory at an engineering level, our high level assessment of other territories are that the risks emerge first at the 
single phase transformer level, and that substation/transmission impacts, if they arise at all, would develop later. 
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6.3 Key Results: Estimated Non-Utility Costs 
 
A market transition to greater use of PIVs implies costs for market entities other than utilities, including 
PIV owners, and other investors in vehicle charging infrastructure.   These other multi-party costs – 
although outside the boundaries of utility investment – should be considered to have a comprehensive 
view of total costs appropriate for the broader cost tests.  The analysis considered the following 
components of non-utility costs: 
 

1. Incremental Vehicle Purchase Price:  In the current market, PIVs are perceived to cost more 

than traditional gasoline vehicles.   This conclusion is based on the fact that the average MSRP 

for all PIVs on the market is higher than the average MSRP for all traditional gasoline vehicles 

on the market.   Although this statistic may not be representative of how actual consumers 

make decisions at a transaction level, it is clear that this is the market perception, and 

consideration of the perceived premium is included in this benefit-cost analysis to make the 

analysis as comprehensive and transparent as possible.  The premium was based on a study 

done in California on the average premium associated with PIVs, as used by San Diego Gas 

and Electric in their 2014 PIV program filing7.  Those numbers reflect a purchase price 

premium of $8,694 for BEVs, and $8,081 for a PHEV (with at least 40 miles of electric range), 

as projected to 2019.  Those premiums are estimated in the California study to decline by 10% 

a year, and this trend is assumed for this analysis through 2030, after which the premium is 

assumed to be zero (i.e. PIVs are price competitive with traditional gasoline vehicles across a 

wide range of vehicle categories)8.   The estimated purchase price premium for each year is 

applied to the total number of PIVs sold in the PEPCO-DC territory over the analysis period, 

by BEV or PHEV vehicle type, to quantify this total market impact.  This premium is estimated 

to total approximately $141.8M over the period ($94.0M NPV), which is a relatively small 

fraction of the estimated $4 - 6B projected to be spent on new PIVs in the DC territory of 

PEPCO through 2035. 

  
2. Non-Utility Investment In Charging Infrastructure:  A wide variety of market participants help 

pay for charging infrastructure, under a variety of business models and ownership paradigms.  

This makes estimates of total charging infrastructure costs complicated.  However, the 

charging infrastructure required in key charging segments can be estimated based on the PIV 

adoption forecast.  The full cost of that infrastructure was quantified as part of the analysis 

(using typical installation costs for equipment and labor).  The difference between this total 

infrastructure cost, and the costs proposed to be carried by the utilities through the proposed 

program, represents the non-utility investments in charging infrastructure.  Under this 

methodology, the combination of utility investments and non-utility investments fully capture 

infrastructure investment requirements over time.  Infrastructure needs were estimated for 

residential, workplace, public L2, and public DCFC charging segments with costs estimated 

using typical cost factors obtained from other utilities and industry.  In general, these cost 

profiles include the cost of new service (where required), infrastructure to the EVSE 

installation, and the EVSE equipment (and network services where applicable).  The amount 

of infrastructure needed across the above four segments was calculated to meet projected 

USAGE requirements, based on infrastructure supply factors from the recent U.S. Department 

of Energy (DOE) PIV charging infrastructure plan9.  These infrastructure sizing parameters 
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were validated based on other recent independent studies10.  The following table summarizes 

key assumptions related to the charging infrastructure requirement estimates: 

 

 
 

Total costs for the four identified charging segments, net of utility contribution, are 

estimated to total $176.4M over the period, with an NPV of $83.1M.  Note that some of 

these assets are for the use of individual vehicle owners (such as private residential settings), 

others are quasi-public since they are used by multiple approved users, and the public assets 

are used by the entire PIV ownership fleet.   The above numbers represent initial investment 

for the infrastructure, a fraction of which may be recovered from PIV drivers through usage 

charges.  These non-utility costs are included in the benefit-cost analysis to ensure a broad 

and comprehensive accounting of net benefit, especially for the broader tests like the TRC 

and SCT, which are described below in Section 7. 

 

Note: this analysis demonstrates that the utility investment is highly leveraged, meaning that 

for every utility dollar spent, significant additional investments are being made by other 

parties.   The utility program represents a $62.51M investment ($15.1M for the PIV program, 

and for purposes of being conservative, a potential $47.4M in grid reinforcement long term) 

that is matched by $176.4M of non-utility investment in charging infrastructure as well.  Since 

these early stage utility programs help to “seed the market”, significant future infrastructure 

is assumed to be built (especially for residential) with minimal direct utility investment.   In 

addition, the utility programs for public fast charging, are considered highly leveraged since 

they address key consumer adoption barriers that are expected to significantly increase 

adoption and grow industry scale, leading to lower PIV costs for all consumers medium term. 

 

  

Charging Infrastructure Estimating Factors Factor Units Trend

Capacity Requirements (Plugs per PIV)

          Residential/Fleet (chargers for BEVs) 100.0% %  new BEV sales Constant -> 2035

          Residential/Fleet (chargers for PHEVs) 25.0% %  new PHEV sales Constant -> 2035

          Workplace plugs per EV (BEV & PHEV) 0.02000 Plugs/PIV Constant -> 2035

          Public L2 plugs per EV (BEV and PHEV) 0.01250 Plugs/PIV Constant -> 2035

          Public DCFC plugs per BEV 0.00182 Plugs/BEV Constant -> 2035

Cost Factors (Per Plug, equipment and labor)

          Total Cost per plug: residential/fleet L2 $1,500 $/plug Constant -> 2035

          Total Cost per plug: workplace L2 $6,000 $/plug Constant -> 2035

          Total Cost per plug: public L2 $9,000 $/plug Constant -> 2035

          Total Cost per plug: public DCFC (at least 50KW) $110,000 $/plug Constant -> 2035

     Infrastructure Requirements (plugs)

               New Residential/Fleet L2 Plugs 92,963 Plugs Total Thru 2035

               New Workplace L2 Plugs 2,016 Plugs Total Thru 2035

               New Public L2 Plugs 1,260 Plugs Total Thru 2035

               New Public DCFC plugs 169 Plugs Total Thru 2035
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7 KEY RESULTS: Benefit-Cost Tests 
 
The benefits of PIV adoption (summarized in Section 5), and the associated costs (summarized in Section 
6), can be combined to establish NET benefit in support of determining merit for the proposed programs.   
Comparing benefits and costs can be complicated, however, since in some cases the population that 
realizes a benefit may be different than the population that bears the cost.  This is particularly true for 
PIVs, since there are a variety of impacted populations involved (ratepayers, PIV drivers, society at large). 
 
It is therefore useful to consider a variety of net benefit-cost tests that carefully combine benefits and 
costs to characterize different policy perspectives on merit.  For energy efficiency (EE) and demand 
response (DR) programs, there are five standard tests used to provide these multiple perspectives.  These 
tests are defined in the California Standard Practice Manual, which is widely used for evaluation of merit 
for clean energy utility program filings11.  These merit tests provide the foundation to determine how 
benefits and costs are combined to calculate a net impact, with different tests reflective of different 
impacted population combinations. 
 
The standard tests defined in the EE/DR protocol are not easily applied to PIV programs as originally 
defined.  The EE/DR methods were designed to assign merit to reductions in consumption, whereas PIV 
adoption increases electricity use.  In addition, there are a variety of categories (such as charging 
infrastructure investment) that are not naturally represented in the standard tests.  These tests can be 
adapted, however, to provide similar forms of evaluation. 
 
At the current time, however, there is no well-established consensus on how the standard tests should be 
adapted to utility PIV programs.  As part of the study, a detailed review of various filings and consultant 
studies was completed to synthesize “best practice”12 13 14, and determine where common methods or 
other agreement exist.  Although there was wide diversity on what elements were included in each test, 
and variations in how those elements were defined or calculated, there were several points of agreement 
on the conceptual structure for merit tests adapted for the evaluation of utility PIV programs.  Based on 
that assessment, the following adapted tests were used: 
 

1. Adapted Ratepayer Impact Measure (RIM):  The RIM test measures what happens to customer 

rates due to changes in utility revenues and operating costs caused by the program. Rates will go 

down if the change in revenues from the program is greater than the change in utility costs. 

Conversely, rates will go up if revenues collected after program implementation are less than the 

total costs incurred by the utility in implementing the program.  For this analysis, changes in utility 

revenues are captured through the NET impact on electricity rates (as recognized by the 

consumer), and costs are based on direct utility investments.   This test indicates the direction and 

magnitude of the expected change in customer rate levels.  The RIM test is a strict protocol where 

the cost and benefit populations are strongly aligned: costs carried by utility customers for the 

PIV program are compared with the energy cost savings that accrue to those same utility 

customers through changes in electricity costs.  This test excludes numerous other benefits that 

are known to exist, especially regarding PIV owner savings on operating expense and 

environmental benefit.  This is a useful test, however, for specifically evaluating the impact on 

utility customers without consideration of externalities. 
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2. Adapted Societal Cost Test (SCT):   The SCT measures the net costs of a program as a resource 

option based on the total costs of the program, including both the utility's costs and the costs 

incurred by all other market participants.  Similarly, all benefits are included, regardless of the 

impacted population.  The SCT is an intentionally broad test that helps determine if society is 

better or worse overall as a result of implementing the proposed programs.   

 
3. Adapted Total Resource Cost Test (TRC):   The TRC is very similar to the SCT, and it measures the 

net costs of a program as a resource option based on the total costs, including both the utility 

costs of the program and costs incurred by other market participants.  Benefits that are realized 

by direct program participants are included.  The TRC is different than the SCT, however, in that 

it does not include consideration of the broader environmental benefits that accrue to society at 

large.   The TRC helps determine if the participants that are directly affected (typically within the 

utility territory) are better or worse overall as a result of implementing the proposed programs, 

independent of broader externalities that might also apply.   

 

The two remaining standard tests were not included in the evaluation.  Specifically, the Program 

Administrator Cost (PAC) test was not included, since program administrator costs (if any) are 

completely unknown known at this time.  The Participant Cost Test (PCT) was not included since the 

concept of a “participant” is harder to clearly define in the case of PIV programs, especially given that 

many of the proposed offers are intended, by design, to “seed the market” and have ripple-effects 

that influence other (and future) PIV buyers.  The public charging programs, in particular, have a broad 

and evolving base of “impacted customers” that make a clear definition of the PCT difficult.  The three 

tests defined above, however, provide a comprehensive collection of perspectives to inform 

evaluation of PIV program merit. 

 

Based on synthesis of filing and study examples as noted above, the following inventory of benefits 

and costs were used to calculate the three adapted merit tests.  All of these benefits and costs were 

described and quantified in detail in Section 5 (benefits) and Section 6 (costs).  All costs and benefits 

are quantified over the analysis period. 

 

a) Avoided Wholesale Electricity Costs (ChIPE):  Projected reductions in wholesale unit costs 

due to the optimization of the aggregate load profile, particularly the increased fraction of 

overall consumption in lower cost, off-peak times.   This savings is a result of Charging Induced 

Price Effect (ChIPE), and was determined through detailed hour-by-hour dispatch simulation 

of generation assets in PJM as allocated to PEPCO-DC induced load. The reduced electricity 

unit-costs are applied to the non-PIV electricity consumption only, and are potentially 

realized by all utility ratepayers. 

  

b) Avoided Non-Wholesale Electricity Costs (Dilution):  An estimate of all other non-wholesale 

costs, especially transmission, capacity, and utility distribution costs.  Any PIV charging-

induced increases in capacity or transmission costs, as determined by increases in the PJM-

coincident peak (in MW), are calculated based on projections of PJM capacity and 

transmission costs.  Distribution costs are based on detailed analysis of current utility revenue 

requirements.  Overall, after accounting for the impact of transmission and capacity costs, 
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there is a net reduction in effective $/kwhr rates due to dilution of these costs over greater 

kwhrs-consumed. 

 
c) NET Value Of Avoided Emissions:  The tailpipe emissions for electrically-fueled miles are 

zero, replaced by incremental emissions at a power plant that is more efficient and can 

include carbon-free sources.  The NET impact is a significant reduction in emissions, especially 

CO2 and NOx, while SO2 emissions increase slightly.   These emission impacts are calculated 

using the same dispatch simulation described above.  The NET value reflects the benefit of 

reduced CO2 and NOx, as offset slightly by an increase in SO2. 

 
d) NET Savings On PIV Driver Operating Expense:  The benefit PIV owners gain from using 

electricity rather than gasoline, and reduced maintenance expenses for PIVs due to the 

simplified drivetrain.  The long term NET savings reflect the combination of avoided gasoline 

costs, incurred electricity for charging, and avoided costs for maintenance.  This analysis also 

assumes that PIVs incur an additional expense that replenishes lost gas tax revenues to 

ensure infrastructure funding.     

 
e) Value Of Federal Tax Credits For PIV Purchase:  The federal tax incentive provided for PIVs, 

declining over time, based on distinct eligibility rules for BEVs and PHEVs. 

 
f) Utility PIV Program Investments In Charging Infrastructure:  Capital and expenses for the 

proposed utility Transportation Electrification program, to be recovered from utility 

customers through rates.   The majority of these programs are related to providing charging 

infrastructure and encouraging the adoption of managed charging solutions. 

 
g) Utility Investments In Marketing And Consumer Outreach:   Expense associated with 

proposed consumer education programs for both customer adoption into the planned 

programs, and more general PIV awareness building. 

 
h) Other Utility Program Investments:  Related costs, including Administration, Information 

Technology costs, and program reporting. 

 
i) Utility Investments in Grid Reinforcement:  Estimated costs for utility reinforcement of the 

distribution system medium term, including replacement of all single phase transformers by 

2033. 

 
j) Non-Utility Investments In Charging Infrastructure:  Potential costs incurred by non-utility 

market participants for charging infrastructure over the analysis period.  These costs are 

estimated based on usage requirements using infrastructure factors from the DOE national 

PIV charging infrastructure plan, NET of any investments made by the utility through the 

proposed programs. 

 
k) PIV Driver Vehicle Purchase Premium:  An estimate of the purchase premium paid by PIV 

owners, declining over time as PIV prices continue to drop due to lower battery prices, 

increasing industry scale, and competition. 
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The following chart summarizes how each of these elements were included in the three adapted merit 
tests: 
 

 
 
All three adapted tests have been applied to the proposed PEPCO-DC program, consistent with the 
PIV adoption forecast outlined in Section 3.  All three tests delivered both a positive Benefit/Cost ratio 
(greater than 1.0) and a positive Net Present Value (NPV) over the analysis period, as defined in the 
sections below. 

 

7.1 Key Results: The Adapted Rate Impact Measure (RIM)  
 

The adapted Rate Impact Measure (RIM) yielded a Benefit/Cost ratio of 2.52, and a projected NET 
benefit (after costs, NPV basis) of $56.8M through 2035.   Details are provided in the table below.   
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Given the very narrow range of benefits considered in this simple test, this outcome is significant.  
It demonstrates that utility investment in PIV programs does not suffer from the “Reverse Robin 
Hood Effect”: utility investments that are recovered from all ratepayers generate benefits that flow 
back to all utility customers, with net positive benefit.  Put another way, action by some utility 
customers (driving an PIV and charging mostly at home, mostly off peak) has a broader economic 
impact across the entire rate base. 
 
The following diagram compares the costs and benefits associated with the RIM test, and the net 
benefit that results. 
 

 
 
 

7.2 Key Results: The Adapted Societal Cost Test (SCT) 
 

The adapted SCT provides a more comprehensive view of results, and yielded a Benefit/Cost ratio 
of 2.54, and a projected NET benefit (after costs, NPV basis) of $321.3M through 2035.   Details 
are provided in the table below.   
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The following diagram compares the costs and benefits associated with the SCT, and the net benefit 
that results. 
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7.3 Key Results: The Adapted Total Resource Cost (TRC) 
 

The adapted TRC yielded a Benefit/Cost ratio of 2.18, and a projected NET benefit (after costs, 
NPV basis) of $247.3M through 2035.   Details are provided in the table below.   
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The following diagram compares the costs and benefits associated with the TRC test, and the net 
benefit that results. 
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8 Discussion 
 
The merit test results presented in Section 7 build upon detailed analysis of the benefits that result from 
PIV adoption, with impacts across a variety of populations.  In most cases, assumptions and methodology 
choices were made to ensure the analysis was as transparent and conservative as possible.  Taken 
together, it is likely that these benefit estimates to be a lower bound on the actual impact.  There are a 
variety of factors that were not included in the analysis, which if accounted for, would likely make the 
benefit portfolio even stronger: 
 

a) Wholesale market modeling demonstrates that PIV charging – if done at optimal off-peak times – 
will decrease the average wholesale cost of electricity.  The results outlined above accounts for 
that benefit only for DC consumers.  In fact, that impact would apply across all of PJM, and could 
deliver reduced electricity costs to consumers in other states as well.  That benefit is not 
accounted for.  In addition, this analysis does not account for PIV adoption that may be happening 
in other PJM states, and which could beneficially impact DC consumers as well.  There will be a 
synergistic impact for all PJM consumers from PIV adoption happening simultaneously in multiple 
states, and that dynamic is likely to increase the electricity cost benefits quantified in this DC-
focused analysis. 

 
b) This analysis makes very conservative assumptions about long term gasoline prices.   The EIA 

projection for gasoline prices (as scaled to DC conditions) was used through 2025, but only HALF 
the EIA growth rate was used from 2026 to 2035.  This assumption is consistent with widespread 
PIV adoption, which should soften overall petroleum demand and depress prices.  Similar 
dynamics are already evident in the global market due to PIV adoption in Europe and China 
especially.  If, however, gasoline prices retain strength, or are more in line with the long term EIA 
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forecast, then the savings projected for PIV drivers fueling their vehicles with electricity rather 
than with gasoline could be higher, potentially much higher.   

 
c) If gasoline prices decline long term, in response to widespread PIV adoption, those lower prices 

will benefit NON-PIV drivers fueling their traditional vehicles as well.  This impact is potentially 
very large since it applies to all drivers.  That potential impact is not considered in this analysis. 

 
d) The analysis assumes an upgrade of the entire single phase transformer base by 2033.  Those 

upgrades will likely bring benefits beyond just supporting additional PIV load.  Instrumentation, 
overall capacity, and resiliency of the grid could also be improved.  In addition, many of the 
transformers would have likely been replaced for other reasons (age, loading, etc.), in which case 
assuming an PIV-driven replacement could be duplicative. To be conservative, however, this 
analysis “booked” the costs of all transformer replacements solely against PIV-related benefits, 
but it is possible that costs could be lower (since some transformers are already being replaced 
for other reasons), and not all potential benefits associated with those upgrades are captured. 

 
e) This initial analysis quantified the value of reduced emissions based on CO2, NOX, and SO2 impacts 

only.  PIVs are also likely to reduce other criteria pollutants, especially volatile organic compounds 
(VOCs) and particulates.  More complete consideration of other emissions and pollutants could 
increase those benefits substantially. 

 
f) Managed charging only captures trough fill of the aggregate load curve (i.e. adding additional load 

to underutilized periods at night, through one-way charging), not peak shaving (i.e. using 
electricity stored in vehicles to offset peak generation through two-way charging).  If those 
impacts are included, cost efficiencies increase and electricity costs could decline further. 

 
g) Economic impacts of public health implications are probably significantly under-represented. The 

studies that provided the factors used to assess the economic value of reduced emissions 
acknowledge that they only partially account for public health impacts. 

 
h) The full benefits of increased electricity infrastructure utilization may not be fully captured, 

especially for the power plant fleet.  The forecasts on capacity costs, in particular, assume 
essentially “business as usual” regarding plant utilization.  To the extent a more optimal load 
increases capacity factors across the generation fleet, capacity prices may decline as well.  That 
would increase the benefit-cost realized by electricity consumers. 

 
i) This analysis considered only light duty vehicles consuming gasoline, which accounts for the 

overwhelming majority of the vehicle miles travelled.  However, electrification is beginning to 
grow in other vehicle segments as well, including buses, delivery trucks, and long haul transport.  
Diesel displacement by electrified vehicles is very likely to happen in lockstep with the light duty 
vehicle transition, and would provide significant additional benefits. 
 

j) The results of the asset dispatch simulation are predominantly based on “business as usual” 
assumptions about the generation fleet in PJM.  If the grid gets cleaner in parallel with increased 
PIV adoption, the benefits quantified in this study (especially the environmental ones) will be 
stronger.  That impact was not quantified in this study, and if it were, would make the benefits 
noted stronger. 
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This analysis is focused on the population of vehicles that “reside” in DC, consistent with analysis focused 
on market activity and policy within the DC borders.  DC is a unique territory, however, since it has an 
exceptionally large fraction of its traffic from commuters outside the District (especially Maryland and 
Virginia).   The impact of those commuter miles is already captured in this analysis, since those commuter 
miles are incorporated in the Vehicle Miles Traveled (VMT) statistics that underpin the travel profile used 
in the analysis.  Strong PIV policies could impact PIV adoption for those commuters, however, and have 
an impact beyond just the vehicles that reside in the District.   The interplay between resident-vehicles 
and out-of-state commuter vehicles merits a more detailed study.  Based on this initial analysis, our 
current expectation is that a more complete evaluation of these considerations would broaden the benefit 
portfolio, including benefits that accrue to other states. 
 
Beyond the economic and environmental impacts of increased PIV adoption quantified in this study, there 
are a wide variety of more qualitative benefits that also apply.  Based on a survey of existing literature, 
the following general outcomes could reasonably be expected to result from increased PIV use, most of 
which are directly related to the reduced use of petroleum. 
 

a) The beneficial impact of reduced air emissions will likely accrue disproportionally along travel 

corridors and in urban centers.  There are therefore significant social equity implications to 

widespread PIV adoption resulting from improvements to air quality in urban centers and along 

travel corridors where low income and environmental justice communities are often located.   

 

b) The PIVs introduced to date have been well rated from a safety perspective, and PIVs benefit 

especially from a low center of gravity due to the typical under-carriage placement of the 

batteries.  Widespread PIV adoption could therefore reduce vehicle-related safety risks for the 

traveling public.   

 

c) PIVs are much quieter than traditional vehicles, and reduced vehicular noise will be a significant 

benefit along some travel corridors.  There is a related risk that needs to be addressed as well, 

which is that PIVs are so quiet that pedestrians may be unaware of approaching vehicles, 

especially those pedestrians that suffer from sight challenges and depend on vehicle noise 

indicators to navigate safely.  Standards are now emerging that will require a minimum level of 

warning noise at low speeds to address this concern. 

 

d) PIVs can be used to provide power to the home in the event of a grid outage, although this feature 

is still a new capability for most currently available vehicles.  There are therefore potential 

resiliency benefits from “stored on-site power” in the residential sector. 

 

e) A significant fraction of the US trade deficit is related to the use of imported petroleum.  As PIV 

use increases, petroleum use, especially imports, will decline.  Widespread vehicle electrification 

could therefore have a strong positive impact on the overall US trade balance.   

 

f) The geopolitical implications of the existing petroleum industry are substantial, including impacts 

on where conflict zones emerge, global trade balances, the fact that petroleum revenues are a 

primary source of income for terrorist organizations, etc.  The geopolitical implications of a world 

with dramatically reduced petroleum use are profound. 
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g) The majority of the transportation sector depends primarily on a single source of energy: 

petroleum.   An added advantage of “fueling” vehicles with electricity is that electricity generation 

benefits from a highly diversified base of primary sources – potentially including lower carbon 

sources in the future.   Overdependence on petroleum as the sole source for transportation 

energy is evident through the recurring impact increased oil prices have on the broader economy.   

Vehicle electrification therefore provides significant strategic benefit through diversification of 

the primary energy supplies that support the crucial transportation sector. 

 
h) This analysis assumed “business as usual” for both the existing generation base and future 

additional capacity, consistent with current industry practice.  However, profound shifts are 

happening in the supply mix in parallel with growing PIV adoption, particularly regarding a shift 

to class I renewable sources.  There are likely significant synergies between the simultaneous 

adoption of PIVs and a shift to carbon free renewable generation.  This synergy happens in both 

directions: a) the existence of more grid-integrated storage (in the form of vehicle batteries) could 

help firm the intermittent supply associated with solar and wind, and b) every carbon-free kwhr 

generation by solar or wind is not just displacing traditional fossil-fuel generation, but also highly 

inefficient combustion of petroleum in vehicles.  As the supply mix becomes cleaner, the “clean-

up” factors noted in this analysis, especially regarding reduced CO2 and NOx, will become stronger 

and result in greater reduced emissions benefit. 

 
Vehicle electrification is happening in parallel with other profound changes in personal mobility, including 
a) autonomous vehicles, b) an increase in car sharing and ride hailing, c) connected vehicles (that are 
communicating with each other, with the road, and with external information points), and d) an increased 
focus on the needs of urban drivers.   Some projections of PIV adoption attempt to account for these 
simultaneous trends, including an eventual decline in personal vehicle ownership.   We acknowledge the 
existence of these parallel trends, but our research into this topic suggests that although WHO is doing 
the driving, or who OWNS the vehicle may be changing, the amount of travel activity changes little.  For 
example, if private vehicle ownership goes down due to car sharing, average miles traveled per vehicle 
goes up since shared vehicles have much higher utilization.   For purposes of this analysis, the primary 
consideration is the amount of energy involved, and that is tied to the amount of travel being done (and 
other factors like vehicle efficiencies, etc.).   Therefore, to simplify the analysis and minimize the number 
of assumptions that must be made, this study assumed a continuation of current vehicle and travel trends, 
as justified by the expectation that total energy usage projections remain representative despite the 
possibility of other simultaneous changes taking place. 
 
Much of the infrastructure analysis focused on residential charging (where most of the charging is actually 
done), workplace L2 chargers, and public chargers (L2 and DCFC) – consistent with current industry 
experience.  New trends are emerging in which specialized charging infrastructure may be advantageous.  
Examples include “charging barns” (for taxis or shared vehicles), community charging hubs, en-route 
chargers for electric buses, and very high power chargers for long haul vehicles.  These changes probably 
won’t impact the ENERGY assumptions this study is based on, but may call for the development of more 
specialized charging infrastructure, typically on commercial circuits, with a need for specialized 
interconnection engineering.   
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Finally, the study recognizes that the utility program is proposed for TWO reasons: 1) serving a growing 
new need (vehicle charging) by consumers responsibly, and 2) addressing adoption barriers that help 
encourage adoption.   In the first case, utility involvement is needed in response to changing consumer 
loads, while in the second case utility programs are desired since they can reduce consumer barriers, 
which increases adoption, ensures and maximizes benefits, and helps ensure that those benefits are 
delivered equitably to utility customers. This analysis is based on the expectation that the proposed utility 
program serves both needs.  PIV charging is a new load that must be supported by the utility, just like any 
other emerging load trend in the past (such as home air conditioning) – so part of the utility proposal is 
needed to accommodate this change in consumer need.   In particular, it is prudent for the utility to 
encourage managed charging so as to minimize potential harmful impacts on the grid (longer term), and 
to maximize benefits.  At the same time, however, the program also addresses barriers that ensure a 
stronger growth profile and therefore helps realize the substantial benefits that widespread PIV use can 
bring.  The PIV adoption growth assumptions are predicated on removal of current barriers, for which the 
utility program is making a critical contribution.   The PIV adoption forecast is therefore a combination of 
existing adoption rates within the territory, as augmented by projections of a strong growth due to a 
supportive marketing environment as enabled (in part) by the utility program.  Deployment of public DCFC 
infrastructure is expected to be a particularly impactful market development investment, since a) lack of 
convenient public charging infrastructure is one of the most significant consumer adoption barriers, b) 
those assets are used by all PIV drivers, and c) some of the costs of those systems are recovered through 
user fees. 

9 Conclusions 
 
This study quantified the impacts that increased PIV adoption are projected to have in the District.  
Beneficial impacts were identified based on lower overall electricity costs, reductions in emissions and 
other pollutants, and cash flow savings for PIV drivers through lower vehicle operating expenses.  These 
recurring annual benefits are substantial, totaling a projected $966M through 2035 (nominal sum), with 
an NPV of $478M and an average benefit of $56.8M per year over the period.  The lower electricity costs 
accrue to ratepayers overall (not just PIV drivers), while PIV drivers are projected to save an average of 
$1,325 per year (per PIV) on operating expense over the period. 
 
This growing use of PIVs is projected to displace 181 million gallons of gasoline over the period, resulting 
in a reduction of CO2 emissions by 1,230,707 tons by 2035.   Electricity consumption is projected to 
increase by 253 GWhrs per year in 2035, and vehicle charging will induce an additional 1,202,615 MWHrs 
of electricity sales over the period.  If managed charging becomes dominant, however, there is projected 
to be only a modest impact on either generation assets or transmission capacity: the PJM-coincident peak 
increases by only 15 MW in 2035.  Encouraging optimal off-peak charging is a key objective of the 
residential smart charging program included in the utility proposal.  Absent influences to ensure 
residential charging at optimal times, peak loading impacts induced by vehicle charging are likely be much 
larger – in an extreme worst case, adding as much as 9.5% to peak loading by 2035. 
 
In support of these increased loads, and to reduce consumer adoption barriers and encourage strong long 
term PIV growth, the utility is proposing a Transportation Electrification Program that provides equipment 
and services, primarily for PIV charging infrastructure.   After considering the costs of the proposed utility 
support program, the costs of grid reinforcement that may be required, and costs by others as part of PIV 
adoption, the net benefit is projected to be positive in all cases.   Three merit tests – based on adapted 
versions of the RIM, SCT, and TRC tests – demonstrate positive benefit/cost ratios (over 1.0) and strong 
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NET benefits (after accounting for costs).    Even in the most limited case – where utility costs are balanced 
against benefits realized directly by ratepayers through lower rates as measured by the RIM test – benefits 
exceed costs.  More generally, the broader societal benefit tests demonstrate that society overall is better 
off given the net benefits.  Given these results, there is strong justification for the proposed utility 
Transportation Electrification Program which helps jumpstart and seed the market as necessary to achieve 
the adoption levels that deliver the benefits noted. 
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10 Appendix A: Additional Details On Analysis Methodology 
 
Section 4 provided a high level summary of the scope, assumptions, and methodology for the study.  
Additional details are provided below: 
 

1. Analysis Window:  The benefit-cost analysis covers the period 2019-2035.  This analysis 

window is considered appropriate since a) the proposed utility program will be implemented 

primarily in 2019, but with operating impact thereafter, b) many of the new PIVs put into 

service during the program period will remain in operation over this window, c) many of the 

customers directly impacted by the utility program will help stimulate additional PIV adoption 

over time (word of mouth, consumer familiarity, growing industry scale and lower costs, etc.), 

and d) some of the assets implemented by the program – especially public charging 

infrastructure – will have an operating life through 2035 at least. 

  
2. PIV Adoption:  The PIV adoption forecast is based on a) the historical BEV and PHEV sales rates 

in DC, b) extrapolation of sales at 30% for BEVs and 20% for PHEVs, and c) retirement of both 

BEVs and PHEVs after eight years in service.   The overall size of the light duty fleet is not 

projected to deviate significantly from historical trends as a result of electrification.  The 

assumption of 30% and 20% growth rates is based on comparing key market condition 

benchmarks for DC with other leading PIV adoption states.  BEV sales growth year/year 

averaged 48.2% (2016-2017), and PHEV sales growth averaged 60.1%.  Longer term, BEV sales 

are expected to strengthen as battery prices decline and PHEVs lose their price advantage 

over BEVs.  The PIV forecast assumes support for 

 
3. Savings Basis:  Savings will be computed as the difference between total costs WITH PIV 

adoption (as per the adoption profile above) relative to a baseline of “no PIVs”, which 

essentially means assuming no additional PIVs sold beyond what is already in the market.  This 

method provides an appropriate method of quantifying the impact of PIV adoption overall. 

 
4. The overall market simulation is applied against PJM overall, as induced by PEPCO load.  Those 

consumption results are projected to the PEPCO-DC territory based on the fraction of PEPCO 

volume in DC.   This fraction is computed based on the baseline PEPCO consumption for 2019 

– 2022 compared with the utility forecast for PEPCO-DC over the same period.  Based on this 

analysis, 35.66% of PEPCO consumption is within DC, and this is assumed to be constant over 

the analysis period. 

 
5. Capacity and Transmission costs based on a forecast by Gabel Associates using data provided 

by PJM on current and projected capacity costs.   Other PJM cost factors taken from PJM 

references15. 

 
6. Discount Rate:  All Present Value calculations are based on a discount rate of 5.5%.   

 
7. Drive Patterns:  Travel statistics, especially regarding average miles traveled per day, are 

based on the Light Duty Vehicle (LDV) fraction of total VMT16, including passenger cars, 

crossovers, SUVs, minivans, and pickup trucks, divided by the number of vehicles in the 
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applicable weight classes, based on publicly available sources17.   Given that VMT captures 

estimated travel for all vehicles on DC roads (regardless of origin or destination), this statistic 

implicitly captures commuter traffic within the District. 

 
8. Statistics For Traditional Vehicles (Internal Combustion Engines):  Existing traditional vehicle 

performance will be based on the national fleet average (MPG), beginning at 22.1 MPG in 

201918, and growing by 0.2 MPG annually through the analysis period.  MPG for the fueled 

miles of PHEVs will be based on the average of MPG quoted for PHEVs currently on sale in the 

U.S. (39.0 MPG, flat through the analysis period).   

 
9. PIV Statistics:  Efficiency parameters for PIVs are based on the sales weighted average (YTD 

2018) of specifications for vehicles currently on sale in the U.S19.  This assumes 3.6 miles/kwhr 

for BEVs in 2019, and 2.63 miles/kwhr for PHEVs in 2019.  The BEV efficiency changes slightly 

over time reflecting duel impacts from a) improving powertrain design, and b) increased 

penetration of heavier vehicles and form factors.   The BEV factor plateaus at 3.9 miles/kwhr 

in 2025, and the PHEV factor is constant over the period. 

 
10. Charging Segmentation: The same six-segment EVSE segmentation model developed for the 

ChargEVC-NJ study was used20. 

 
11. Charge Scheduling: Managed charging will be assumed, based on the same methodologies 

used in the ChargEVC-NJ study21.  This profile accounts for charging through all six segments, 

but forces residential charging to be between 10PM and 7AM.  The same schedule is assumed 

for all years in the analysis window, and for both private and multi-family residents.  All days 

are assumed to be equal regarding both travel and charging (i.e. no distinction for seasonality 

or day-of-week variations). 

 
12. Cost of Gasoline:  $/gallon data for each territory from the price tracking website 

gasbuddy.com, with extrapolation through 2035 based on EIA projections22.   The EIA growth 

rate is used through 2025, but only HALF the EIA growth rate was used from 2026 to 2035 to 

reflect reduced gasoline prices that are expected to result from PIV adoption and reduced 

petroleum demand. 

 
13. Infrastructure Tax Adders:  An operating expense for PIV drivers is added that is equivalent to 

the federal and district gas tax to ensure that infrastructure funding is continued long term.  

Based on the current gas taxes for DC ($0.235/gallon for DC, plus $0.184/gallon federal)s, that 

rate is $0.0189/mile for an average vehicle (in 2019), declining slightly over time as MPG 

increases. 

 
14. Vehicle Emissions:  Emissions per gallon of gasoline were taken from the 2013 update of the 

federal MOVES database23, based on E10 gasoline blend. 

 
15. Economic Value Of Reduced CO2 Emissions:  To determine the economic value of reduced CO2 

emissions, the analysis used the “Social Cost of Carbon for Regulatory Impact Analysis - Under 

Executive Order 12866” produced by the Interagency Working Group on Social Cost of 
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Greenhouse Gases, United States Government, as updated August 2016. Specifically, the 

analysis used the “3% Average” case which represents a mid-point of the three primary CO2 

cost scenarios.   This analysis, when adjusted to nominal dollars in each year of emissions, 

provides an economic estimate of the value of avoided CO2 emissions. 

 
16. Economic Value Of Reduced NOx and SO2 Emissions:   To quantify the benefits of SO2 and NOx 

reductions, Gabel reviewed the Environmental Protection Agency (EPA) benefit-cost- analysis 

associated with the Cross-State Air Pollution Rule (CSAPR), which replaced the Clean Air 

Interstate Rule as of May 1, 2017 [source: https://www.epa.gov/csapr/presentation-

proposed-air-pollution-transport-rule].  EPA’s analysis is a very comprehensive assessment of 

the social costs associated with power plant emissions and the health benefits created by the 

reduction of those emissions.  SO2 and NOx contribute to ground-level ozone and acid rain 

and are precursors to the formation of airborne particulate matter, i.e. PM2.5. PM2.5 is too 

small for human lungs to filter out and causes a wide variety of respiratory illnesses resulting 

in health care costs, lost workdays, and premature death. Based on this analysis of emissions 

reductions and their associated health and social benefits, Gabel calculated a $/ton benefits 

value for both SO2 and NOx. 

 

17. PIV Driver Savings:  All PIV drivers operating expense savings will be based on the average 

costs for electricity (plus the gasoline tax replenishment adder), the projected gasoline costs, 

average vehicle MPG and efficiency, and maintenance costs (for PIVs vs. traditional vehicles) 

as estimated in an independent study by AAA24. 

 
18. Vehicle Charging Electricity Costs:  The model computes the average cost of electricity, across 

all segments, for each year of the study period, based on the aggregate load curve.   When 

computing vehicle charging costs at home, the residential rate for electricity is used, which is 

typically several cents/kwhr higher than the overall average.   The residential adjustment is 

based on the most recent data from EIA comparing average electricity rates and residential 

rates25. 

 
19. Federal Vehicle Purchase Premium:  The vehicle purchase premium for PIVs compared with 

traditional vehicles is based on a California study on that topic (San Diego Gas and Electric 

Company, Filing to the California Public Utilities Commission on April 11, 2014, Chapter Six, 

direct testimony of J.C. Martin).  The premium for BEVs and PHEVs in 2018 is assumed to be 

$9,660 and $8,979 respectively, and declines relatively linearly to zero in 2031. 

 
20. Non-Utility Charging Infrastructure Investments:  Vehicle charging infrastructure 

requirements are based on factors for DC from the DOE National Infrastructure study, 

September 2017, specifically for DC.  Both workplace and public L2 plug-count were based on 

the overall PIV sales rate (BEVs and PHEVs), while public DCFC plug-count was proportional to 

BEV sales.  The factors used were 0.02000, 0.01250, and 0.00182 plugs per relevant vehicle 

(workplace, public L2, and public DCFC respectively), held constant over the analysis period.  

Residential L2 chargers were assumed to be needed for 100% of new BEV sales, and 25% of 

new PHEV sales (many PHEVs, with smaller batteries, can be charged easily overnight with a 

standard L1 charger, as included with the vehicle). 
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1 PIV sales taken from the Auto Alliance Advance Technology Vehicle Sales Dashboard: Statistics compiled by the 
Alliance of Automobile Manufacturers using information provided IHS Markit, Data last updated 4/25/18, retrieved 
May 2018 from https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/. 
2 PIVs are assumed to retire from the fleet after eight years, consistent with most PIV warranties being between 
eight and ten years.  Note that although many EVs are leased for shorter periods (typically three years), those 
vehicles usually remain in the fleet as a used car and are therefore counted as still being in service. 
3 The forecasted blended growth rate of 26.4% is consistent with the Navigant base case CAGR for the District Of 
Columbia of 26% (through 2027). 
4 International Energy Agency, Global EV Outlook 2018, May 2018 
5 District Of Columbia Greenhouse Gas Inventory Update, 2012 – 2013, Department Of Environment And Energy, 
Government Of The District Of Columbia.  
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market opportunity assessment (Electric Vehicles in New Jersey – Costs and Benefits, ChargEVC, principle 
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Investigator: Mark Warner, Gabel Associates Inc. and Energy Initiatives Group LLC, May 4, 2018). 
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Application for approval the company’s electric Vehicle-Grid Integration Pilot Program, Filed April 11, 2014, Table 6-
6. 
8 As a cross-check on these vehicle purchase premium assumptions, prices for the 2018 Hyundai Ioniq were 
compared.  This vehicle is unique in that the EXACT SAME VEHICLE is available in three different drivetrains: basic 
hybrid (with no plug), a plug-in hybrid (with 28 miles of electric range), and a pure battery electric vehicle (with 118 
miles of electric range).   This particular vehicle makes it easy to provide a strong apples-to-apples comparison 
between vehicles that have identical features and differ only by drivetrain.  The Ioniq Plug-In Hybrid has an MSRP 
premium of between $800 and $2,750 depending on trim level, compared with the non-plug-in hybrid.  The pure 
battery electric has an MSRP of between $5,000 and $7,300, depending on trim level, compared with the non-plug-
in hybrid.  These data points, based on a real vehicle for sale in U.S. market in 2018, substantiates the numbers from 
the California study (as projected into 2018 and beyond), after accounting for the relatively modest electric range of 
the Ioniq compared to the average EV range assumed in the analysis (40 miles for the PHEV, at least 200 miles for 
the BEVs). 
9 National Plug-In Electric Vehicle Infrastructure Analysis, US DOE, Office Of Energy Efficiency and Renewable Energy, 
September 2017. 
10 The DOE PIV infrastructure plan noted above was the primary basis for quantifying infrastructure needs.  As part 
of the study, however, those sizing parameters were compared with estimating guidelines evident in other related 
independent studies.  The DOE parameters were found to be reasonable compared with parameters estimated by 
others.  Illustrative examples of other studies considered include a) “Accelerating Investment in Electric Vehicle 
Charging Infrastructure”, November 2017, Lowell, Jones, and Seamonds, funded by the Ceres organization, study 
completed by M.J. Bradley, b) “From Gas To Grid”, September 2017, Rocky Mountain Institute. 
11 California Standard Practice Manual, Economic Analysis Of Demand Side Programs And Projects, California PUC, 
October 2001.   This reference can be found at the online reference below: 
  http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Utilities_and_Industries/Energy_-
_Electricity_and_Natural_Gas/CPUC_STANDARD_PRACTICE_MANUAL.pdf 
12 Revised and Prepared Direct Testimony of J.C. Martin, Chapter 6, on behalf of San Diego Gas & Electric Company, 
Application for approval the company’s electric Vehicle-Grid Integration Pilot Program, Filed April 11, 2014. 
13 California Transportation Electrification Assessment, Phase 2: Grid Impacts, October 23, 2014 
14 Cost-Benefit Analysis of Plug-In Electric Vehicle Adoption in the AEP Ohio Service Territory, E3 Consulting, April 
2017. 
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17 Federal High Administration, Table MV1, Vehicle Registrations 2016 
18 On-Road Fuel Economy of Vehicles in the United States: 1923 – 2015, Michael Sivak and Brandon Schoettle, 
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19 PIV performance statistics based on an analysis by Gabel Associates of all PIVs for sale in the US market as of the 
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January 26, 2018 
21 Real world time-of-day charging distributions for each of the charging segments was collected from industry 
partners in the ChargEVC coalition.  This information was augmented by research from UC Davis, Institute of 
Transportation Studies, Working Paper – UCD-ITS-WP-13-01, “California Statewide Charging Assessment Model of 
Plug-In Electric Vehicles: Learning from Statewide Travel Surveys:, January 2013, Michael A Nicholas, Gil Tal, Justin 
Woodjack. 
22 EIA 2018 Energy Outlook, forecast of nominal price of motor gasoline use in the transportation sector (national 
average).    This information was scaled from national average pricing to state-specific pricing using information from 
the EIA State Profiles, Table E16, Motor Gasoliine Price and Expenditure Estimates, Ranked by State, 2015. 
23 Updated Emission Factors of Air Pollutants from Vehicle Operations in GREET Using MOVES, Hao Cai, Argonne 
National Laboratory, Energy Systems Division, September 2013. 
24 Your Driving Costs, American Automobile Association, 2017 Edition 
25 Energy Information Agency, Electric Power Monthly, published February 2018 with data through December 2017, 
Table 5.6.B. 
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