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ownership, the customer must manage and pay for the installation of the
customer-side infrastructure and use qualified and state licensed labor for which
the utility will provide a rebate of up to 80 percent of the installation costs,
treating these costs as an expense for ratemaking purposes, and the customer
must commit to operate and maintain the facilities consistent with relevant
national, state, and local electrical standards for their site.

41. Rebates to support EVSE purchases should be treated as an expense, not
capital assets, and should only be available to sites that support electric transit or
school busses or are located in DACs.

42. It is reasonable to require program participants to maintain and operate
the EVSE for the vehicles they are purchasing for program participation for at
least 10 years and require site hosts to provide the utility with data for at least
five years after the EVSE is installed.

43. SCE's proposed commercial EV rates are consistent with SCE’s proposed
TOU periods in its 2016 Rate Design Window, A.16-09-003,

44. In light of state policy encouraging TE, we should adopt the transmission
related proposals in the SCE Stipulation on a temporary 3-year basis, provided
SCE files a Single Issue 205 filing with the FERC for approval of the 70/30 proxy
temporary rates.

45, SCE should take appropriate steps to complete a transmission cost
causation study in its GRC phase 2 or Rate Design Window and then filing this
request with the FERC before applying this transmission rate design on a more
permanent basis.

46. In the event FERC does not approve the 70/30 proxy split proposed in
JP-12, SCE should implement its proposed commercial EV rates using the

transmission cost allocation currently approved by FERC.
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47. Data gathered from these projects should be made available on an
aggregated basis to parties, including Community Choice Aggregators, so that
they may perform their own analyses.

48. Pub. Util. Code §740.12 requires the Commission to review data
concerning current and future TE adoption and charging infrastructure
utilization prior to authorizing the utilities to collect new TE program costs.

49. The utilities should ensure the approved projects comply with the Safety

Requirements Checklist to meet their obligations under § 740.8 and § 451.

ORDER

IT IS ORDERED that:

1. The funding for transportation electrification programs as summarized in
Section 8, Table 10 is approved. Costs incurred for each program up to the
authorized level will be considered per se reasonable subject only to the utility’s
prudent administration of the program. Costs above authorized level must be
borne by shareholders.

2. After consultation with each respective Program Advisory Council Pacific
Gas and Electric Company and Southern California Edison Company may file a
Tier 3 Advice Letter after two years of program implementation to adjust the
approved program budgets and metrics used to determine per se reasonableness.
At a minimum the Advice Letter must include: (1) a summary of program status
to date; (2) a breakdown of utility-side, customer-side, and other costs by sector;
(3) a description of the major cost drivers for utility-side and customer-side
infrastructure; and (4) an explanation of any site cost caps the utility used to
determine customer eligibility for the program or other metrics the utility used to

control program costs.
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3. San Diego Gas & Electric Company Residential Charging Program is
approved with the modifications outlined in Section 3.5, Table 5, and Ordering
Paragraphs 4 through 18.

4. Within 14 days of the date of adoption of this decision, San Diego Gas and
Electric Company (SDG&E) must file a Tier 1 Advice Letter (AL) with the
Commission’s Energy Division addressing (1) whether it accepts the
modifications to the Residential Charging Program as approved by this decision
and (2) whether or not it will pursue development of a companion incentive
mechanism. SDG&E must copy the official service list to this proceeding when
filing its Tier 1 AL.

5. If San Diego Gas and Electric Company (SDG&E) accepts the modifications
to its approved Residential Charging Program and indicates intent to pursue a
companion incentive mechanism as referenced in ordering paragraph 4, SDG&E
must meet and confer with parties within 45 days of the date of adoption of this
decision to develop a companion incentive mechanism. After the meet and
confer, SDG&E must file a Tier 3 Advice Letter with the Comimission’s Energy
Division addressing: (1) whether SDG&E and parties have reached a consensus
on the incentive mechanism that conforms, at a minimum with the guidance in
Appendix B; (2) a copy of the terms of the proposed incentive mechanism; and

(3) signatories to the proposed incentive mechanism.
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6. Any costs associated with an incentive mechanism for San Diego Gas &
Electric Company’s (SDG&E) Residential Charging Program will be considered
per se reasonable provided: (1) the adopted performance incentive is no more
than 10 percent of the total expense budget approved for SDG&E in Table 10; the
incentive mechanism is agreed to by at least one of the ratepayer advocate
groups with party status to this proceeding; and (3) does not go into effect until
SDG&E provides evidence of at least 10,000 installations of Electric Vehicle
Supply Equipment in relation to the Residential Charging Program.
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7. Prior to implementation, San Diego Gas & Electric Company (SDG&E)
must file a Tier 3 Advice Letter reflecting the authorized budget in Table 10,
Section 8. The Tier 3 AL should include an implementation plan for a five-year
rebate program not to exceed 60,000 Electric Vehicle Supply Equipment (EVSE)
installations for unique customers, to be open for customer-enrollment by mid-
2019. At a minimum, the implementation plan should include: (1) Planned
upgrades to the Marketplace website; (a) methods to inform customers of
available rebates on qualified EVSE, (b) outreach and education plans to direct
customers to the rebate program on the Marketplace website, (c) step-by-step
process for customers to participate in the program; (2) Terms and conditions for
SDG&E’s qualified installers that ensure customer protections; (3) Description of
how SDG&E will communicate with customers on the installation process and
subsequent billing of balance above EVSE and installation rebate amounts;

(4) Participant eligibility requirements, (a) proof of recent lease or purchase,

(b) methods to ensure low- and middle-income customer participation;

(5) Timeline for program launch and implementation; (6) The resolution of any
outstanding concerns SDG&E has raised regarding liability by identifying
contractual protections that define the customers’ responsibility through
participation requirements.

8. San Diego Gas & Electric Company must ensure all participating Electric
Vehicle Service Providers offer appropriate warranties for all qualified Electric
Vehicle Supply Equipment for its Residential Charging Program.

9.  San Diego Gas & Electric Company (SDG&E) may file a Tier 3 Advice
Letter with the Commission’s Energy Division by the end of the third year of the
Residential Charging Program’s implementation to request to scale-up the

program from 60,000 customers. SDG&E must base this request on the
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Residential Charging Program’s success and market conditions. At a minimum
the Tier 3 Advice Letter should include: (1) Results of the initial Residential
Charging Program to date, including (a) total number of Electric Vehicle Supply
Equipment installed; (b) comparison of estimated versus actual costs of
infrastructure installation; (c) comparison of estimated versus actual costs of
eligible Electric Vehicle Supply Equipment; (d) evidence that small,
locally-owned and diverse businesses are providing EVSE and installation
services through the program; (e) any barriers that prevented customers from
being able to participate in the rebate program; (f) methods identified to address
any barriers to customer participation; (g} evidence that low-and
moderate-income custoiners are participating in the program; (2) Current
estimate of electric vehicles in its territory; (3) breakdown of the current make,
model, and year of the electric vehicles utilized in the program; (4) Evidence that
Level 2 residential rebates drive incremental adoption; and (5) Updated
modeling showing that offering more rebates will continue to support
incremental electric vehicle adoption.

10. San Diego Gas & Electric Company must conduct an ongoing Request for
Qualifications to qualify Level 2 Electric Vehicle Supply Equipment and
corresponding network services from which participating customers can choose.
SDG&E should ensure all qualified Level 2 Electric Vehicle Supply Equipment
are networked, include metering capabilities, and are Nationally Recognized
Testing Laboratory certified.

11. San Diego Gas & Electric Company must ensure all participating
installers of Electric Vehicle Supply Equipment meet safety requirements,
provide proof they are licensed, insured, bonded, and provide a minimum

warranty for their work,
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12. San Diego Gas & Electric Company (SDG&E) may only offer its
Residential Charging Program to recent buyers or lessees of electric vehicles. At
the time of program implementation, SDG&E shall offer its Residential Charging
Program to those customers who can provide proof of purchase or lease of their
electric vehicle within 6 months of the time SDG&E implements its program.
Qualifying lessees should have a minimum lease-term of eighteen months left of
their electric vehicle lease.

13. San Diego Gas & Electric Company must target 25 percent of its
Residential Charging Program in Disadvantaged Communities.

14. San Diego Gas & Electric Company must incorporate a goal of at least
40 percent of overall program costs to be spent with Diverse Business Enterprise
Firms.

15. San Diego Gas & Electric Company must treat any rebate monies
associated with its Residential Charging Program as expenses rather than capital
assets.

16. San Diego Gas & Electric Company shall not own any of the proposed
Electric Vehicle Supply Equipment or the customer-side make-ready
infrastructure in relation to its approved Residential Charging Program.

17. San Diego Gas & Electric Company must utilize its Marketplace website
when deploying its Residential Charging Program.

18. San Diego Gas & Electric Company (SDG&E) must provide participating
customers the choice between its existing electric-vehicle-only and whole-house
time-of-use rates. SDG&E must review its existing electric-vehicle time-of-use -
rates and revise them to include time-differentiated distribution charges to

provide stronger price signals to encourage customers to charge during off peak

hours.
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19. San Diego Gas & Electric Company must ensure any qualified Electric
Vehicle Supply Equipment meets any relevant hardware requirements for
residential charging adopted in the final Energy Division Staff report on the
Vehicle-Grid Integration Working Group.

20. San Diego Gas & Electric Company may continue to work with
participating fleets in its Fleet Delivery Service priority review project to
determine which of its existing commercial time-of-use rates is most suitable for
those commercial customers’ charging needs.

21. San Diego Gas & Electric Company’s (SDG&E) residential grid integration
rate (GIR) is approved as an Electric Vehicle -only rate option available only to
participants of the Residential Charging Program. SDG&E may offer its
residential GIR along with SDG&E's existing Electric Vehicle - Time-of-Use rates.
SDG&E’s commercial grid integration rate is denied. As authorized in Decision
18-01-024, SDG&E should work with the participating fleets to determine which
of its existing commercial time-of-use rates is most suitable for their charging
needs at the time of implementing its approved Fleet Delivery Services priority
review project.

22. Pacific Gas and Electric Company’s Direct Current Fast Charger
Make-Ready Program is approved with the modifications outlined in Section 5.4,
and Ordering Paragraphs 22 through 26 with a target to install make-ready
infrastructure to serve 52 sites in deploying its Direct Current Fast Charger
Make-Ready Program.

23. Prior to implementation, Pacific Gas and Electric Company must file Tier 2
Advice Letter reflecting the authorized budget in Table 10, Section 8.

24. Pacific Gas and Electric Company must ensure all customer-side electric

infrastructure necessary to support its Direct Current Fast Charger Make-Ready
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Program supports Electric Vehicle Supply Equipment of 150 kW or larger for all
sites.

25. Pacific Gas and Electric Company may offer site hosts located in
Disadvantaged Communities a maximum rebate of $25,000, not to exceed the full
cost of the Electric Vehicle Supply Equipment and installation costs to be applied
to each Electric Vehicle Supply Equipment purchase.

26. Pacific Gas and Electric Company must target 25 percent of its Direct
Current Fast Charger Make-Ready Program’s site hosts in Disadvantaged
Communities.

27. Pacific Gas and Electric Company’s proposed budget for its Direct Current
Fast Charger Make-Ready Program is approved with a 25 percent cost
contingency.

28. Pacific Gas and Electric Company’s Fleet Ready Program is approved with
the modifications outlined in Section 6.5 and Ordering Paragraphs 30 and 32
through 46.

29. Southern California Edison Company’s Medium-and Heavy-Duty Vehicle
Charging Infrastructure Program is approved with the modifications outlined in
Section 6.5 and Ordering Paragraphs 32 through 46.

30. Prior to implementation, Pacific Gas and Electric Company and Southern
California Edison Company must file Tier 3 Advice Letters reflecting the
authorized budget in Table 10, Section 8.

31. Pacific Gas and Electric Company’s investments in make-ready
infrastructure to serve the medium-and heavy-duty transportation sector within -
the adopted budgets in Section 6.5 will be considered per se reasonable provided:
(1) a minimum of 700 make-ready installations are fully contracted for by 2024

(by each utility) and 6,500 additional vehicles are electrified that are directly
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attributable to the authorized program (in each service territory) achieved by site
hosts procuring at least two electric vehicles or converting at least two diesel
fueled vehicles to electric; (2) a minimum of 15 percent of the infrastructure
budget serves transit agencies (in each service territory); (3) a maximum of

10 percent of the infrastructure budget serves forklifts (in each service territory);
(4) aminimum of 25 percent of the infrastructure budget results in installations
in disadvantaged communities in Pacific Gas and Electric Company’s territory;
(5) rebate levels for beach head sectors and customers in disadvantaged
communities should be established in consultation with each utility’s respective
Program Advisory Council; (6) rebate levels should not exceed 50 percent of the
charger cost; and (7) a maximum of 10 percent of the infrastructure budget is
spent on program administration by each utility.

32. Southern California Edison Company’s investments in make-ready
infrastructure to serve the medium-and heavy-duty transportation sector within
the adopted budgets in Section 6.5 will be considered per se reasonable provided:
(1) a minimum of 870 make-ready installations are fully contracted for by 2024
(by each utility) and 8,490 additional vehicles are electrified that are directly
attributable to the authorized program (in each service territory) achieved by site
hosts procuring at least two electric vehicles or converting at least two diesel
fueled vehicles to electric; (2) a minimum of 15 percent of the infrastructure
budget serves transit agencies (in each service territory); (3) a maximum of
10 percent of the infrastructure budget serves forklifts (in each service territory);
(4) a minimum of 40 percent of the infrastructure budget results in installations = -
in disadvantaged communities in Southern California Edison Company’s service
territory; (5) a minimum of 25 percent of the infrastructure budget serves

vehicles operating at ports and warehouses in SCE's territory; (6) rebate levels for
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beach head sectors and customers in disadvantaged communities should be
established in consultation with each utility’s respective Program Advisory
Council; (7) rebate levels should not exceed 50 percent of the charger cost; and
(8) a maximum of 10 percent of the infrastructure budget is spent on program
administration by each utility.

33. Pacific Gas and Electric Company and Southern California Edison
Company shall conduct a competitive process to identify electrical contractors
that are qualified to perform make-ready installations for their respective
medium-and heavy-duty programs.

34. Pacific Gas and Electric Company and Southern California Edison
Company must annually evaluate any medium-duty and heavy-duty rebate
levels with their respective Program Advisory Councils to ensure the amount is
appropriate.

35. Pacific Gas and Electric Company (PG&E) and Southern California Edison
Company (SCE) must set rebate levels for transit and school bus electric vehicle
supply equipment (EVSE) in consultation with its Program Advisory Councils
(PACs). These rebates must not exceed 50 percent of the cost of the EVSE. These
rebates must only be offered to participants: (1) who are located in
disadvantaged communities (DACs); and (2) not on the Fortune 1000 list. PG&E
and SCE should work with their respective PAC to develop further requirements
for participants located in DACs to be eligible for a partial EVSE rebate. PG&E
and SCE must ensure the rebates do not exceed the cost the site host pays for the
EVSE after accounting for any other funding soutces used for EVSE
procurement.

36. Pacific Gas and Electric Company (PG&E) and Southern California Edison

Company (SCE) must treat any rebate monies to support Electric Vehicle Supply
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Equipment as an expense rather than capital assets. PG&E and SCE may only
offer these rebates in sites that support electric transit or school buses.

37. Pacific Gas and Electric Company and Southern California Edison
Company must prioritize those site hosts that commit to adopting a higher
number of electric vehicles in the near- and medium-term for participation in
either the FleetReady or Medium-and Heavy-Duty Vehicle Charging
Infrastructure Programs.

38. Pacific Gas and Electric Company and Southern California Edison
Company must ensure participating customers in either the Fleet Ready or
Medium- and Heavy-Duty Vehicle Charging Infrastructure Programs be
financially fit to participate.

39. Pacific Gas and Electric Company and Southern California Edison
Company must allow customers the choice of whether to own, operate, and
maintain infrastructure installed behind the customer’s meter. If the customer
chooses ownership, the customer must manage and pay for the installation of the
customer-side infrastructure and use state licensed labor for which the utility
will provide a rebate of up to 80 percent of the installation costs, treating these
costs as an expense for ratemaking purposes, and the customer must commit to
operate and maintain the facilities consistent with relevant national, state, and
local electrical standards for their site. The customer must submit its site plans
and estimated site construction costs to the utility and state its commitment to
operate and maintain the facilities consistent with relevant national, state, and
local electrical standards for their site. The utility shall provide a rebate to the
customer for customer-side infrastructure the customer installs that is the lesser
of: (a) 80 percent of customer’s actual installation costs or (b) 80 percent of the

average utility direct cost for installing the customer-side make-ready
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infrastructure in the relevant sector. The rebate shall be treated as an expense for
ratemaking purposes.

40. Pacific Gas and Electric Company and Southern California Edison
Company must support customers who prefer to use an existing service
connection participating in either the FleetReady or Medium-and Heavy-Duty
Vehicle Charging Infrastructure Programs.

41. At the beginning of the fourth year of operation, 50 percent of the
uncommitted but reserved Disadvantage Community (DAC) funds may be
released if Pacific Gas and Electric Company and/or Southern California Edison
company has not achieved 60 percent of its target in DAC locations and
80 percent of its non-DAC targets by the end of the third year. Any remaining
funds that are unallocated after year 4 may be spent in any location.

42. Pacific Gas and Electric Company (PG&E) and Southern California Edison
Company (SCE) must ensure participants in either the Fleet Ready or
Medium-and Heavy-Duty Vehicle Charging Infrastructure Programs maintain
and operate their purchased Electric Vehicle Supply Equipment for at least
10 years. PG&E and SCE must require site hosts to provide the utility with data
for at least five years after the EVSE is installed.

43, Southern California Edison Company (SCE) may offer its Comumercial
Electric Vehicle Rate proposal as modified by the Joint Stipulation set forth in
Exhibit Joint-12. SCE may offer the transmission related proposals in Exhibit
Joint-12 on a temporary three-year basis, provided SCE files a Single Issue
205 filing with the Federal Energy Regulatory Commission (FERC) for approval
of the 70/30 proxy temporary rates and takes the appropriate steps to complete a
transmission marginal cost study in its General Rate Case phase 2. In the event

FERC does not approve the 70/30 proxy split, SCE may implement its proposed

-161 -



Ex. AA-D-43

A17-01-020 et al. ALJ/SL5/MLC/1il

commercial rate EV rates using the transmission cost allocation currently
approved by FERC.

44, Southern California Edison Company must propose a Direct Current Fast
Charge (DCFC) rate, or adjustment to a then-existing rate, targeted to the DCFC
segment, no later than its 2021 General Rate Case Phase 2 proceeding.

45. Within 90 days of the adoption of this decision, Southern California Edison
Company (SCE) must file a Tier 2 Advice Letter with the Commission’s Energy
Division to revise its Rule 1 definition of electric vehicle and establish three new
tariff schedules: TOU-EV-7, TOU-EV-8, and TOU-EV-9. SCE should revise its
TOU periods, if necessary, pending the outcome of a decision in Application 16-
09-003. SCE should also revise its tariffs pending the results of the transmission
cost study in its next General Rate Case Phase 2.

46. Pacific Gas and Electric Company and Southern California Edison
Company must treat rebates to support the purchase of Electric Vehicle Supply
Equipment in their respective FleetReady and Medium-and Heavy-Duty Vehicle
Charging Infrastructure Programs as expenses. These rebates shall only be
available to sites that support electric transit or school buses.

47. Pacific Gas and Electric Company (PG&E) and Southern California Edison
Company (SCE) should consult with their respective Program Advisory Council
to identify any modifications necessary to effectively implement their respective
programs adopted in this decision. After consultation with their Program
Advisory Council, PG&E, and SCE may propose program modifications via a
Tier 2 Advice Letter.”

48. Within 15 days of the effective date of this decision, Pacific Gas and Electric
Company, San Diego Gas & Electric Company, and Southern California Edison

Company must each file a Tier 1 Advice Letter to modify existing one-way
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balancing accounts approved in Decision 18-01-024, Ordering Paragraphs 30, 15,
and 23 respectively.

49, Pacific Gas and Electric Company, San Diego Gas & Electric Company, and
Southern California Edison Company must utilize the current template available

on the Commissions” website (http:/ /www.cpuc.ca.gov/sb350te/) under the

“reporting requirements” section of this page.

50. Pacific Gas and Electric Company, San Diego Gas & Electric Company, and
Southern California Edison Company must ensure that it reports, or helps a site
host to report, all publicly-accessible charging stations to the United States
Department of Energy’s Electric Vehicle Charging Station Locations mapping
tool.

51. Pacific Gas and Electric Company, San Diego Gas & Electric Company, and
Southern California Edison Company must coordinate evaluation efforts with
PacifiCorp, Liberty Utilities, and Golden State Water Company (Bear Valley
Electric Service Division) to capture economies of scale for purposes of
evaluating the approved Standard Review Projects.

52. After coordinating evaluation efforts, Pacific Gas and Electric Company,
San Diego Gas & Electric Company, and Southern California Edison Company
must submit a joint Tier 1 Advice Letter to the Commission’s Energy Division
providing a status update on implementation of and data available from the
authorized standard review projects within one year of the date of this decision.

53. No later than 18 months after the effective date of today’s decision, the
sponsoring utility for each standard review project must file a Tier 1 Advice
Letter containing an attestation signed by the Project Manager describing their
efforts to comply with the Safety Requirements Checklist applicable to standard

review programs approved in this decision made available at
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http:/ /www.cpuc.ca.gov/sb350te/. The sponsoring utility must maintain all

compliance documentation available should the Commission determine an
inspection or audit is necessary.
54. Application 17-01-020 et al. is closed.
This order is effective today.

Dated May 31, 2018, at San Francisco, California.

MICHAEL PICKER
President
CARLA J. PETERMAN
LIANE M. RANDOLPH
MARTHA GUZMAN ACEVES
CLIFFORD RECHTSCHAFFEN
Commissioners
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APPENDIX A: Glossary

ACR September 14, 2016 Assigned Commissioner’s Ruling in
R.13-11-007

AET Annual Electric True-up

AL Advice Letter

Amended Scoping R.13-11-007 March 30, 2016 Amended Scoping Memo

Memo

BEV Battery Electric Vehicle

BRRBA Base Revenue Requirement Balancing Account

CARB California Air Resources Board

CARE California Alternate Rates for Energy

CCUE California Coalition of Utility Employees

CEC California Energy Commission

CHAdeMo and/or Direct Current Fast Charging connector standards that

CCS charging are not compatible with each other. Most DCFC

connector standards:

currently deployed in California include at least one
plug that meets each standard

ChargePoint

ChargePoint Inc.

Charger, or Charging
Port

plug on an EVSE capable of plugging into a vehicle for
charging it. Each port corresponds to its own parking
space, but multiple ports can be served by one EVSE

LoD Carbon Dioxide

CPUC or Commission | California Public Utilities Commission

1), Commission Decision

DAC Disadvantaged Communities

DBE Diverse Business Enterprise

DC Direct Current

DCFEC a charging station that rapidly charges a car battery by
connecting it directly to a higher power source

DRAM Distribution Revenue Adjustment Mechanism

EJ Parties East Yard Communities For Environmental Justice,
Center for Community Action and Environmental
Justice, and Union of Concerned Scientists

EPIC Electric Program Investment Charge

EV Electric Vehicle

EV TOU Electric Vehicle-Time-Of-Use

EVITP Electric Vehicle Infrastructure Training Program

o
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EVSE Electric vehicle supply equipment used to charge
electric vehicles (i.e. Level 2 Charger)

EVSP Electric Vehicle Service Provider

FERA Family Electric Rate Assistance

FERC Federal Energy Regulatory Commission

Free-Riders

those who already own an EV, and any such allowances
to those drivers would not result in additional EV

adoption

GHG greenhouse gas

GIC grid integration charge

GIR grid integrated rate

GM General Motors

GRC General Rate Case

Greenlining Greenlining Institute

HD Heavy-Duty

ICE Internal Combustion Engine

I0U Investor Owned Utility

kW Kilowatt

kWh Kilowatt Hour

L1 Level 1

L1 Charging plugging an electric vehicle (EV) into a standard wall
outlet to recharge its battery

L2 Level 2

L2 Charging plugging an EV into a 240-volt outlet that has been fitted
with a charging station. L2 charging is faster than L1
because it delivers a higher power level to the battery
through the EVSE,

Make-Ready Service connection and supply infrastructure to support
EV charging (i.e. 240-volt outlet)

MD Medium-Duty

MD/HD medium-duty /heavy-duty

MT Metric Tons

MUD multi-unit dwelling.

NDC National Diversity Coalition

Networked L2 qualifying networked L2 EVSE should be have common

Charger communication capabilities through Wiki or cellular

and be capable of responding to price signals, recording
interval energy consumption, allow for accurate billing

-2
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of EV-only tariffs, and be certified by UL or another
Nationally Recognized Testing Laboratory.

NOx Nitrogen Oxide

NRDC Natural Resources Defense Council

NRTL Nationally Recognized Testing Laboratory

O&M operation and maintenance

ORA Office of Ratepayer Advocates

PAC Program Advisory Council (5CE calls this an Advisory
Board)

PEV Plug-in Electric Vehicle

PG&E Pacific Gas and Electric Company

PHEV plug-in hybrid electric vehicle

PIA Plug-In America

PPP Public Purpose Program

PRP Priority Review Project

Pub. Util. Code Public Utilities Code

R. Rulemaking

RCP Residential Charging Program

RFP Request for Proposals

RFQ Request for Qualifications

SB Senate Bill

SBUA Small Business Utility Advocates

SCE Southern California Edison Company

Scoping Ruling April 13, 2017 Scoping Memo and Ruling in A.17-01-020,
et al.

SDAP San Diego Airport Parking

SDG&E San Diego Gas & Electric Company

SED Safety and Enforcement Division

SGIP Self-Generation Incentive Program

Site the location at which charging infrastructure (EVSE or
make ready) is installed

SoCalGas Southern California Gas Company

SRP Standard Review Project

TE Transportation Electrification

TEA Transportation Electrification Assessment

TEBA Transportation Electrification Balancing Account
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TEPBA Transportation Electrification Portfolio Balancing
Account

TOU Time of Use

TURN The Utility Reform Network

UCAN Utility Consumers' Action Network

VOC Volatile Organic Compounds

VTA Santa Clara Valley Transportation Authority

ZEV - Zero-Emission Vehicle
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APPENDIX B: San Diego Gas and Electric Company’s Residential
Charging Program Incentive Mechanism Guidance

General Guidance

We outline the following guidance to SDG&E and parties if SDG&E chooses to
develop an incentive mechanism in relation to the deployment of SDG&E's

approved Residential Charging Program:
1. Pursuant to § 740.12(b):

a. The Commission shall approve, or modify and approve, TE
programs and investments, including those that deploy
charging infrastructure, through a reasonable cost recovery
mechanism.

2. Reasonable Cost Recovery Mechanism
a. Incentive Mechanism must seek to:

i. Account for ratepayer interest as defined in § 740.8

1. Provide evidence of at least 10,000 EVSE installed
prior to the incentive mechanism taking effect

2. Be supported by at least one of the ratepayer
advocate groups with party status in A.17-01-020,

et al.

ii. Minimize costs and maximize benefit (§ 740.12(b))

1. Be no more than 10 percent of the of the total authorized
Expense Budget approved in Table 10 of this decision

3. The proposed Incentive Mechanism should be presented in a Tier 3
Advice Letter to the Commission’s Energy Division

a. The Advice Letter should at a minimum include the agreed-
upon incentive mechanism and all of the signatories to such
agreement,

{End of Appendix B)
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Appendix C

Detailed Budget Calculations for PG&E Fleet Ready and SCE Medium-
and Heavy-Duty Charging Infrastructure Programs
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17.  Budget Assumptions

First, we calculated the estimated cost per site based on PG&E’s budget, rather than SCE's, as discussed in Section 6.2.

Using the imputed infrastructure cost per site, we developed the sector mix assumptions shown in Table 1 below to develop a
budget for the infrastructure. The sector mix starts with the assumptions of sector mix underlying PG&E'’s proposed budget
adjusted to reflect a substantial increase in adoption in the transit, school bus, and heavy-duty vehicle sectors.

We then adjusted SCE's budget as detailed in Table 2 to account for a higher number of sites located at port and warehouse facilities
within its service territory.

The rebate budgets are calculated using the same sector mix assumptions for each utility.
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18. Table 6. CPUC Budget Assumptions for PG&E FleetReady Program
Estimated Estimated Cost Estimated
Cost persite -  per site - Cost per site ¢ of Capital Expense Total

Sector Capital Expense - total Sites Budget Budget Budget

Forklifts $131,897 $716 $132,613 100 $13,189,716 $71,580  $13,261,296

TSE $98,771 $267 $99,038 5 $493,853 $1,336 $495,189

TRU $184,930 $609 $185,539 89 $16,458,802 $54,186  $16,512,988

Port Cargo

Trucks $333,972 $593 $334,565 6 $2,003,832 $3,556  $2,007,388

Transit Bus $340,651 $419 $341,071 80 $27,252,087 $33,557  $27,285,644

School Bus $146,227 $502 $146,730 45 $6,580,237 $22,593  $6,602,830

Airport GSE $133,427 $487 $133,913 20 $2,668,534 $9.735  $2,678,269

Medium-

Duty

Vehicles $147,661 $435 $148,097 400 $59,064,433 $174,180  $59,238,613

Other

Heavy-Duty

Vehicles $340,651 $419 $341,071 60 $20,439,065 $25,167  $20,464,233
$148,546,45

Infrastructure Subtotal 805 $148,150,559 $395,891 0

Program Management $14,854,645 $0 $14.854.645

Contingenc '

y $14,854,645 $0  $14,854,645

Education 0 $5,941,858  $5,941,858

DAC

Rebates : $14,777,063  $14,777,063

Transit & School Bus Rebates 0  $37,350,000 $37,350,000

Non Infrastructure Subtotal $29,709,290 $58,068,920  $87,778,210
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$236,324,66

Program Total $177,859,849  $58,464,812 0
19. Table 2. CPUC Budget Assumptions for SCE Medium- and Heavy-Duty Infrastructure Program
Estimated Cost Estimated Cost Estimated
per site - per site - Cost Per Site  # of # of Capital Expense Total

Sector Capital Expense - total Sites Vehicles Budget Budget Budget
Forklifts $131,897 $716 $132,613 100 1,919  $13,189,716 $71,580  $13,261,296
TSE $98,771 $267 $99,038 8 160 $790,164 $2,138 $792,302
TRU $184,930 $609 $185,539 156 2,964  $28,849,136 $94,977  $28,944,113
Port Cargo
Trucks $333,972 $593 $334,565 12 136 $4,007,664 $7,113  $4,014,776
Transit Bus $340,651 $419 $341,071 140 1,680 547,691,152 $58,724  $47,749,877
School Bus $146,227 $502 $146,730 54 648 $7,896,284 $27,112  $7,923,396
Airport GSE $133,427 $487 $133,913 30 600 $4,002,801 $14,603  $4,017,404
Medium-
Duty
Vehicles $147,661 $435 $148,097 400 4,800  $59,064,433 $174,180  $59,238,613
Other
Heavy-Duty
Vehicles . $340,651 $419 $341,071 105 4,084  $35,768,364 $44,043  $35,812,407
Infrastructure Subtotal 1,005 16,991 $201,259,715 $494 470 $201,754,185
Prograrh Management $20,175,419 $20,175,419
Contingency $20,175,419 $20,175,419
DAC Rebates SCE $35,931,200  $35,931,200
Transit & School Bus Rebates $64,620,000  $64,620,000
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Non Infrastructure Subtotal $40,350,837 $100,551,200 $140,902,037
Program Total $241,610,552  $101,045,670 $342,656,222
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Executive Summary

Electric vehicle (EV) market forecasts predict sirong growth
in adoption, with much of the associated charging load
occurring at home. Utilities can influence home charging
behaviors through EV time-varying rates that incentivize
residential customers to charge off-peak thereby
minimizing distribution system impacts and avoiding the
need for costly infrastructure upgrades and investments,
This report analyzes residential EV time-varying rates
based on survey results from customers and utilities and
identifies factors that increase rate enrollment. For the
purposes of this report, we included residential time-
varying rates that were identified and marketed as
rates specifically available to EV drivers.

To collect insights on residential EV time-varying rates
implernented to date, SEPA worked with The Brattle

Group to develop and administer a survey for U.S, utilities
that had a qualified rate in-place for at least one year. In
addition, to collect insights from EV drivers on time-varying
rates, SEPA co-developed a survey with Ene! X which was
districuted naticnwide to the company’s JuiceNet-enabled
charging station customers,

Why Residential EV Time-Varying Rates
Are Important

EVs can use between 3.3 to 20 kilowatts (kW) of electricity,
which can exceed the total peak demand of a home in
some regions. The increase in peak load can also strain
the local distribution system, particularly when several

EVs are clustered on single transformers. Residential £V
charging load is well-suited to respond to price signals.
Mast light-duty EVs are parked the majority of the day’
and can be easily programmed through the car and/or the
charger to begin charging at a pre-set time. In the future,
it will be desirable to have this and more advanced control
capabilities across the grid in a more dynamic framework,
in order to respond to reaktime market and operating
conditions.

Asillustrated by our utility and customer survey results,
time-varying rates are an effective tcol for utilities to
influence EV customer charging behavior by incentivizing
home charging during off-peak periods. While some
industry representatives have questioned the need for
EV-specific rates—rates designed for and marketed to EV
drivers—to capture benefits, we found that customers on
an EV time-varying rate were generally 1) more familiar

with the rate rules and 2} more likely to charge off-peak
compared to their generic time-varying rate counterparts,
EV-specific rates also allow utilities to offer rate options
that appeal to a wider range of customer types and
preferences across their service territories than they could
with only a generic time-varying rate. In the near-term,
EV-specific time-varying rates—a form of passive managed
charging—offer utilities an effective mechanism to shift
residential FV charging behavior to off-peak time periods.
The following sections highlight key findings from our
research.

Factors that Increase Enrollment

According to the research, certain EV time-varying rate
attributes lead to higher customer uptake. Utilities that
have a marketing budget for these rates see a 3x increase
in enrollment. Further, those using more than three
marketing channels have a 1.4x increase in customer
enrollment (Figure 1). Utitity-driven EV time-varying rate
initiatives, as opposed to those required or recommended
by customers, governance boards, or legistatures, also
have a corresponding 2.4x increase in enrollment. Other
important factors include free enrollment and realized bill
savings for average EV customers,

Rate Design and Marketing Are iImportant

Rate design considerations for time-varying rates, such as
bill neutrality, peak/off-peak pricing windows, and peak-
to-off peak pricing ratios are aiso important. An effective
rate design conveys price signals that are transparent and
actionable, giving customers the necessary information
and a strong incentive to shift their charging load from the
utility's system peak hours to designated off-peak periods.
These factors also directly affect the value proposition far
customer enrollment in a time-varying rate. As outlined

in this report, the opportunity to reduce their bill is a top
maotivation for customers. The utility survey results in this
report demonstrate that the time-varying rates offered

by utilities have successfully shifted charging to off-peak
periods, lowering utility bills for the average EV customer.

Further, providing meaningful rate choices, such as
offering larger discounts, varied off-peak hours and other
significant variations, to customers is more likely to induce
higher enroliment and increase off-peak charging behavior.
This is reflected in the utility survey results and in the San

1 See Denald Shoup, 2011, The High Cost of Free Parking, which asserts cars are parked up to 95% of the time.

Attributes that Increase Enrollment
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Source: Smart Electric Power Alliance & The Brattle Group, 2019. N=20

Diego Gas & Clectric case study summarized in the report.
Rate design considerations can include combinations of
whole-home and EV-only rates, metering configurations,
and off-peak hour definitions that beiter serve individual
custamer and grid-wide needs. Dynamic rates, retroactive
bill credits via load disaggregation, or subscription rates
can also provide more choices and appeal to a broader
base of customers compared to straight time-of-use rates,
which represent the majority of rates implemented to date.

Marketing directly affects enrollment and need not be
expensive. According to the survey, 70% of customers
learned about their time-varying rate through low-cost
marketing efforts, such as rate information on the utility
website. Of survey respondents that didn't enroli in an
available rate, it was largely due to their lack of awareness
of the rate and the related potential for savings. While
custorner awareness of EV rates is high, utilities can

take measures to improve education and customer
understanding of the rates,

Metering Considerations

Metering techniques are important for rate implementation
and can determine the difference between a successful
program and a program failure. Meter option considerations
include the cost of enroliment and equipment, the type of
administraticn, the ease of integration with existing billing
systems, the security and reliability of charging signals, and
the ability of the program to handle EV technology evoiution.

Today, utilities employ at least five metering approaches
to implement EV time-varying rates: 1) existing meter,
2) submeter, 3) secondary meter, 4) telemetry in the EV

charger, or 5) load disaggregation via data pulled from a
meter or other device, such as a meter collar, While the
survey didn't identify a correlation between enrollment
and a specific metering approach, it is clear from the data
that customers want opticns that minimize enroltment
costs. The report provides case studies of innovative rate
programs and metering approaches from Indiana Michigan
Power {a subsidiary of American Electric Power), San Diego
Gas & Electric, Austin Energy, Xcel Energy Minnesota, and
Braintree Electric Light Department,

A Bridge to Direct Load Management

As the utility industry builds the capabilities for direct

EV charging load control, utilities may be able to leverage
the on-board EV batteries for advanced grid benefits.
Time-varying rates are an effective first step in developing
a strong relationship with £V customers. Creating a positive
customer experience with load management is important.
Eventually, direct load control can complement time-
varying rates and provide more dynamic grid services than
can rates atone. Direct load control can also help minimize
the challenges posed by the formation of new timer
peaks’ on the distribution system (e.g., if customers begin
charging simultaneously when the off-peak window begins,
creating a new spike in load).

Beyond EVs, residential demand response and price-
responsive controlled usage can also be provided by other
equipment, such water heaters, air conditioners, swimming
pool pumps, and laundry equipment. As customers
become more comfortable with controlied loads through
managed EV charging programs, it may also lead to greater
acceptance of ather utility foad-centrol programs.

SEPA | Residential Electric vehicle Rates That Work




Based on our findings, utilities should engage EV
customers early to avoid losing customer engagement
"momentum.” Understanding customer motivation is
valuable, and while customers are primarily motivated by
savings, a large percentage of customers in our survey are
also interested in helping the environment, Describing how
load management can lead to increased use of renewable
energy and other environmental goals can help utilities
increase enrclliment and participation in EV time-varying
rate programs.

Residential EV time-varying rates can serve as a bridge
between passive and active managed charging options
by showing customers how, in exchange for providing
grid benefits by controlling their charging, they can save
money. Utilities shouid also consider incorporating
direct load control with a time-varying rate program.
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The timing for doing so will depend on EV penetration and
the cost-benefit of load management options. Although
the need for direct ioad control may not be immediate,
utilities should ensure that equipment installed today

is compatible with future pricing and system reliability
frarmneworks by testing options today.

Report Contents

This report provides a comprehensive overview of
residential BV time-varying rates and draws canclusions
about next steps for residential EV rate design and
programs based on the results of a utility survey and a
customer survey. The appendices provide a complete list
of EV time-varying rates offered by utilities as of September
2019, a list of suggested reading materials, and definitions
of time-varying rates. This report was made possible by
funding from E4TheFuture and Enel X.

The Case for
Time-Varying Rates

Residential EV
Time-Varying Rates
- Landscape

Defines time-varying rate options and describes the benefits and limitations of these rates.

Describes why utilities are pursuing these rates, how utilities are marketing them,
and why customers are interested in residential EV rates.

Provides the customer survey results from nearly 3,000 EV drivers who have either

Consumer Insights

but chose not to enroll.
Features of Effective

1} enrolled in a time-of-use (TOU) program or 2) had a utility TOU rate option available,

_ Highlights the utility survey results Eo identify the features of rates and programs that

EV Time-Varying Rates - contribute to the highest customer enroliment.

What Te Do
About Metering

Highlights utility metering approachas, the pros and cons of each, and outlines case studies of
utilities that have developed innovative rate programs through various metering approaches.

Recommendations for utilities as they consider options for EV time-varying rates and

_Conclusion
: management strategies.

describes other research topics to explore, as the industry continues to investigate load

= Appendix A includes a complete list of EV time-varying rates

Appendices

= Appendix B includes suggested reading materials

« Appendix C includes expanded definitions of time-varying rates and illustrations

Source: Smart Electric Power Alliance, 2019,
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1) Introduction

Electric vehicles (FVs), in certain regions of the U. S, are
quickly becoming one of the largest flexible loads on the
grid. Depending on vehicle type, a single EV represents
from 1.4 kW to 20 kW of instantanecus lcad?, or 500 to
4,350 kWh/year of energy consumption.? This is similar
to the impact of introducing air conditioning systems
and electric water heaters decades ago. As of july 2019,
customers have purchased over 1.28 million EVs in the
United States,* consuming an estimated 4.97 terawatt-
hours (TWhj) per year.®

EV adoption is expected to increase as vehicle prices
decline and new models become available. Navigant
forecasts that EVs in the U.S. wili reach over 20 million in
2030 with an energy consumption of 93 TWh.5 According
to forecasting models by the National Renewable Energy
Laboratory (NREL), electrified transportation may result in
between 58 to 336 Twh of electricity consumption annually
by 2030, depending on the speed and type of vehicle
deployment.” This represents the equivalent average
annual energy consumption of 5.6 millien to 32.3 million
U.S. homes.2

Farecasts predict that much of the future charging load
will occur at home, as it does today. Utilities can strongly
influence residential charging behavior by incentivizing
their customers to charge off-peak to minimize
distribution system impacts and avoid the need for costly
infrastructure upgrades and investments. As described

in the 2019 SEPA report, A Cormnprehensive Guide to Flectric
Vehicle Monaged Charging, this is known as managed
charging.

There are two forms of managed charging: passive and
active.? Passive managed charging uses behavioral load
control strategies, including rates and incentives, o
influence customers. Active managed charging is direct
load control enabled through the charger, the vehicle, or
some other interface that can remotely control a charging
event to respond to real-time grid conditions.”

This report presents empirical evidence regarding the
effectiveness and benefits of passive managed charging
via time-varying rates for residential EV customers. In

the near-term, passive managed charging offers utilities
an effective strategy for shifting residential EV charging
behavior to off-peak time periods that can effectively lead
to more sophisticated active managed charging programs,
as discussed in Chapter 2.

In order to collect insights on residential EV time-varying
rates implemented to date, SEPA collaborated with

The Brattle Group (“Brattle”) te develop and administer
a survey (“utility survey”) for all U.S. utilities that had a
qualified rate for at least one year. Further, to collect
insights from EV drivers on time-varying rates, SEPA
co-developed a survey with Enef X {fermerly known as
eMotorWerks) which was distributed nationwide to the
company’s JuiceNet-enabled charging station customers
(“customer survey”), Additional survey information is
provided in the research methodology.

Using Level 1 to Level 2 charging stations; Direct Current Fast Charging (DCFCY load would be higher.
SEPA, 2019, A Comprehensive Guide to Flectric Vehicle Managed Chorging.
Electric Drive Transportation Association, July 2019, https://electricdrive.orgfindex.ohp?ht=d/sp/i/20952/pid/ 20952

o w N

since 2010 are still operating in the U.S.

Assumes 3,858 kwh per EV per year based on data from the U.S. Department of Energy Alternative Fuels Data Center. Assumes all vehicles sold

6 Mavigant forecast provided in April 2019 to SEPA staff. See also: EEWIE!, November 2018, EV Soles Forecast ond the Charging Infrostructure

Required through 2030.

7 National Renewable Energy Laboratcry, 2018, Electrificotion Futures Study: Scenarios of Electric Technology Adopticn and Power Consumption for

the United States, https://iwww.nrel.gov/docs/fy18osti/71500.pdf.

8 Based on 2017 U.S. Energy Information Administration data that residential U.S, electricity consumers used an average of 10,400 kWh per year.

See htips:/iwww.eia.gov/tools/fags/fac.php?id=97&t=3.

9 Note: other terms used for managed charging include smart charging V1G, intelligent charging, direct load control, or passive load control.
10 Additional information about active managed charging can be found in SEPA's 2019, A Comprehensive Guide to Electric Vehicle Managed Charging

report.
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RERED

2) The Case for Time-Varying Rates

As BV adoption grows, significant load will be added to the the use of time-varying rates. This section defines time-
grid. If customers charge their EVs during peak demand varying rate options and describes the benefits and
hours, this increase in demand could create unwelcome limitaticns of these rates.

eftects. One way to minimize peak load impacts is througn

A. What Are Time-Varying Rates?

For much of the day, less than half of the electric grid's during which the generaticn and delivery of electricity
capacity is being used. This is because the grid is designed is more costly—is advantageous for both the utility and
tc handle peak demand.’? As a result, reducing the pegk— customer, as it minimizes the system costs and therefore

11 Least Absofute Shrinkage and Selection Operator (LASSO} is a technique used to improve the prediction accuracy of regression models by
identifying a subset of covariates (i.e., model variables) that generally have the most predictive value.

12 Girovard, Coley, 2015, Time Varying Rates: An Idea Whose Time Hos Come?, https://blog.aee.net/time-varying-rates-an-idea-whose-time-has-come.

Attributes that Increase Enrollment 9
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the efectricity rate ultimately charged to customers. By
pricing efectricity higher at times when demand is at its
peak, customers are incentivized to shift their use to
off-peak times, minimizing their electricity use when it
matters most to the grid. Rates with prices that vary
throughout different hours of the day or days of the
week are known as time-varying rates.

The benefits of time-varying rates to utilities and
customers are not limited to akigning rates more closely
with the underlying costs associated with generating

and delivering electricity, Time-varying rates are also an
effective tool for motivating customers to shift their energy
usage to off-peak or other desirable time periads to help
achieve certain grid cutcomes, such as renewable energy
integration. For example, time-varying rates can help
ytilities maintain grid stabilization by signaling lower prices
to customers for hours during which there is a significant
amount of uncurtailable renewable generation.

White a form of time-varying rates—TOU rates—have
been offered by utilities for decades, the recent increase
in consumer adaption of distributed energy resources
has spurred a new wave of rate offerings, including those
specifically designed for EV customers.

A typical on-board EV charger consumes about 3.3 to

9 kilowatts (kW) of demand, which can exceed the total
peak demand of a home, depending on the region. Level 2
charging loads for vehicles with larger battery packs can be
up ta 20 kw.1 A concern utilities face, as the penetration of
EVs continues to increase, is the potential for the clustering
of EVs in certain sections of the distribution systerr., If an
EV cluster develops on a particular feeder, it could become
overloaded and result in the need for costly repairs and
upgrades by the utility. Time-varying rates offer utilities

a potential solution by incentivizing customers to shift

their EV charging load from peak to off-peak time pericds,
during which feeders have more available capacity and are
less likely to become overloaded.

Residential £V charging load is well-suited to respond to
price signals.™ Most light-duty EVs are parked the majority
of the day and overnight' and can be easily programmed
through the car and/or the charger to begin charging at

a pre-set time. Time-varying rates are an effective tool to
incentivize customers to shift their charging to off-peak
periods, as confirmed by our utility and customer survey
findings.

In this report, time-varying rates are pfaced in one of seven
categories: Time-of-Use, Subscription Rates, Off-Peak
Credits, Real Time Pricing (RTP), Variable Peak Pricing (VPP),
Critical Peak Pricing {CPP), and Critical Peak Rebates (CPR):6

Time-of-Use Rates typically have two or more price
intervals (e.g., peak, off-peak, super-off-peak) that differ
based on levels of demand cbserved throughout the
day. Sometimes, these prices vary by season, but both
the prices and the designated price interval hours for
each tier remain constant,

Subscription Rates allow customers to pay a fixed
monthily fee for electricity and other utility-provided
services in exchange for unlimited consumption during
specified hours of the day or days of the week,

a Off-Peak Credits can take the form of a fixed or
variable incentive provided as a rebate or a bil! credit
in exchange for restricting consumption to designated
hours of the day or days of the week.

i Real Time Pricing (RTP) are variable, hourly prices
determined either by day-ahead market prices or
real-time spot market prices.

13 SEPA, 2019, A Comprehensive Guide to Eleciric Vehicle Managed Charging, see Table 1,

14 Multi-Unit Dwelling (MUD) custormers may face different considerations than typical residential customers when responding to time-varying price
signals. For example, tenants residing in MUDs may share common EV chargers and would likely not have equal access to the chargers during
lower-priced off-peak time perjcds. This could resultin potential access and equity issues based an the schadules of each tenant.

15 See Donald Shoup, 2011, The High Cost of Free Parking, which asserts cars are parked up to 95% of the time.

16 Definitions adapted from: Environmental Defense Fund, 2015, A Primer On Time-Variont Electricity Pricing, nttps:/fwww.edf org/sites/defautt/
fites/a_primer_on_time-variant_pricing.pdf, Subscription Rates and Off-Peak Credits are not discussed in the EDF primer.

10
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Variable Peak Pricing (VPP)} is a hybrid of TOU and
RTP, with price intervals (e.g., peak, off-peak) that are
constant like a TOU rate but allow for the price charged
during the peak tier ta differ day to day.

# Critical Peak Pricing (CPP) has a higher rate at
designated peak demand events {(also called “critical
events” on a limited number of days during the year to
refiect the higher system costs during these hours.

B Critical Peak Rebate (CPR), also called Peak Time
Rebate (PTR), is the inverse of CPP. Utilities pay

Ex. AA-D-44

Smart Electric
Power Alliance

customers a rebate for each kWh of electricity thay
reduce during peak hours of peak demand events.

The latter four rate structures are known as "dynamic
pricing” because the price signals are not static and
maore closely reflect the real-time market conditions.
Some of these rate options can be combined on a single
rate schedule. For example, a number of utilities offer
customers a rate schedule which pairs a TOU rate with
& CPP componeni.

Further details about time-varying rate options and
illustrations are provided in Appendix C.

B. Benefits of Time-Varying Rates

Time-varying rates are successful in altering customers'
charging habits. Benefits of shifting charging habits via

rates, as defined by the Environmental Befense Fund™
and others include:

Reducing energy supply costs by making greater use
of lower-cost rescurces and limiting the use of the
highest-cost energy;

Reducing pollution by shifting demand to times when
clean energy sources are generating electricity;

Praviding economic benefits to all utility customers
through the grid efficiencies captured using off-peak
charging;

B Avoiding or deferring capacity investments in
generation, transmission, and distribution;

Reducing the cost of infrastructure upgrades/
replacement/repairs, particularly transformers;

B Responding to customer needs, incentivizing customer
EV adoption, and influencing beneficial customer
charging behavior; and

B Encouraging sustainable behavior changes, resulting in
more reliable, predictable, and pronounced peak load
reductions for utilities.

While some industry representatives have questioned the
need for EV-specific rates to capture these benefits, our
customer survey found those on an EV TOU rate were

1) more likely to charge off-peak a greater percentage of
the time compared to their generic TOU rate counterparts
and 2} more familiar with the rate rules (see "Customer
Insights” chapter).

With the proper rate structure, utilities can use EV specific
rates to provide load management, generate cost savings
for EV owners, encourage more off-peak charging, and
increase customer satisfaction (as indicated by enroliment
length). These benefits are verified by responses to the
utility survey, including:

Utilities reported, on average, more than 90% of
customers responded to the off-peak price signal.®

The majority of utility respondents saw their average
EV customer's charging bill decline {see Figure 2).

Approximately 40% of utilities surveyed reported
persistent changes in charging behavior after the
intreduction of EV time varying rates.'

13

12 1

(te]
1

Number of Rates
[en]

Decrease Decrease No Increase Increase
>20% <205 Change <20% >20%

Source: Smart Electric Power Alliance & The Brattle Group, 2019. N=30
Note: Six respondents indicated that the bill change was ‘unknown’,

17 Environmental Defense Fund, 2015, A Primer On Time-Variant Electricity Pricing, https/iwww.edf org/sites/default/files/a_primer_on_time-

variant_pricing.pdf
18 Results from utility survey respondents. N=15

19 Results from utility survey respondents. N=29
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B Utilities also saw a high level of retention on their EV
rate, with over 95% of participants who were enrolled at
the beginning of the year remaining enrolled at the end
of the year.?

A 2014 San Diego Gas & Electric EV pricing pilot? found
that EV owners were highly responsive Lo modest price
signals and even meore so to higher price ratios. Customers
exposed to a price ratio of 1-to-1.2-to-2 (super-ofi-peak to
off-peak to peak hours) shifted 73% of their charging to the

super-off-peak period, while customers expaosed to a price
ratio of 1-10-2.4-t0-3.8 (super-off-peak to off-peak to peak
haurs) shifted 84% of their charging to the super-off-peak
periad. The degree of load shifting increased consistently
over the study horizon as customers became more familiar
with the time-varying rate. This evidence of customer
price-responsiveness is consistent with the customer
survey results as discussed in the “Customer Insights”
chapter of this report.

€. Considerations for Time-Varying Rates

While time-varying rates can provide a range of system
benefits, they can also present operational challenges,
particularly when applied to EV charging. Some concerns
exist regarding the potential for households to program
their EVs to begin charging exactly at the same off-peak
time, leading to a new load “spike” {also known as a
“timer peak”} during these off-peak hours as illustrated
in Figure 3. At the local distribution level, the result
could be a new peak that would contribute te capacity
constraints, the effect of which could be exacerbated by
geographically clustered EVs, This issue was discussed
at length in the SEPA report, A Comprehensive Guide for
Electric Vehicle Managed Charging

Similarly, HeetCarma found in a 2019 study that static
residential TOU rate structures reduce variability but
can cause unintentional coincident load.?® Innovative
rate design practices, such multiple pricing intervals that
gradually increase the price from the off-peak period
over several hours, could help to address this concern.
[t is, however, an issue that could warrant more active
management of charging load as EV adoption increases.

Active managed charging, which enables the utitity or
another third party to shift charging loads to reduce
potential distribution system impacts and better align
charging with lowest-cost electricity and renewable
generation {e.g., during wind or solar peaks) could provide
additional benefits. Beyond EVs, residential demand
response and price-responsive controlied usage can also
be provided by other equipment, such water heaters,

air conditicners, swimming pool pumps, and laundry
equipment. Gaining customer.comfort with controlled
loads, such as enroliment in an EV managed charging

20 Results from utility survey respondents. N=16

Electricity Demand (AC MW)

0 [ ] T T 1
6:00 12:00 18:00 0:00 6:00
Time of Day
— Maximum -— Median — Minimum
demand demand demand

Source: M) Bradley & Asscciates, 2017%
Note: This is a rendition of the original graphic.

program, may contribute to greater acceptance of other
programs.

As part of a comprehensive EV strategy, utilities should

identify the stage gates at which they can introduce

active managed charging in addition to passive managed
charging programs, such as a time-varying rate. The timing
of an active managed charging prograrm will depend on
several variahles, including the penetration of EVsin a
utility service territory (especially among those that can
shift lnads) and the cost-benefit of load management
options. While the exact parameters of this transition

are not yet fully defined, from a qualitative perspective,

it may resemble Table 2, As an example, utifities in states

21 Nexant, February 2014, Finel Evaluation for San Diego Gos & Electric’s Plug-in Flectric Vehicle TOU Pricing and Technology Study. hitps:/iveaw,
stge.com/sites/defauit/files/SDGES20EVY20%20Pricing$520%26920Tech%205tudy. pdf

22 Smart Electric Power Alliance, May 2019, A Comprehensive Guide to Electric Vehicle Managed Charging, www.sepapower.org.

23 FeetCarma, 2018, £V Profile & Manage EV Charging Load For Demand Response, hittps://www.fleetcarma.com/docs/ProfileandiManage2019-
FieetCarma-web.pdfsa=D&ust=1565040346133000&usg=AFQ{CNGcirPwyv)jBb 1 wDd4vihfEWAh_m8w

24 M) Bradiey & Associates, April 2017, Electric Vehicle Cost-Benefit Analysis, hitps://mjbradley.com/sites/default/files/CC_PEV_CB_Analysis_

FINAL_13apr17.pdf
12
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like Hawaii and California facing rapid growth in EVSs,

high amounts of distributed solar, and higher electricity
costs may achieve greater grid benefits through an active
managed charging solution than through a traditional
TOU rate.

Residentiat EV time-varying rates could serve as a bridge
between passive and active managed charging options.
As customers begin their EV journey, building a high fevel
of trust between the custemer and the utility is essential
to the success of active managed charging. Customers

; B_ehé_\_/_loral Load Control
: (e.g., text message during Low
- system peak) -

G'eneri'c Time-of-Use Rate Low

Generic Dynamic Low

Pricing Rate

EV Time-of-Use Rate Medium
- EV Dynamic Pricing Rate High

Ex. AA-D-44

" Smart Electric
Power Alliance

don't buy £Vs to provide grid support; however, if they

had a positive load management experience using time-
varying rates, they may be more likely to consider an active
managed charging program.

American Electric Power (AEP) and its subsidiaries, are
planning to leverage their existing utility smart meter
networks to enable EV-only TOU rate offerings and
implement an active load management prograrm as
highlighted in the case study in Chapter 6.

High Low Average

High Medium - Above average

High High High
Medium Medium : Above average
Medium : High High

Managed Charging
{designed to minimize High
distribution impacts)

Managed Charging

(designed to minimize High
on-peak electricity costs)
Vehicle-to-Grid High

Source: Smart Electric Power Alliance, 2019.

Attributes that Increase Enrollment

Low . High ~ Above average
Medium ' High High
Low High High
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3) Residential EV Time-Varying
Rates Landscape

Utilities are introducing residential EV time-varying rates rates landscape, why utilities are pursuing them, how
with a variety of design features, configurations, and utilities are marketing them, and the levels of customer
marketing strategies. This section identifies the current interest in residential EV rates,

A, Current Status

With the expanded adoption of residential advanced The landscape of residential EV time-varying rate offerings
metering infrastructure (AMI), many utilities so-equipped is changing quickly with the majority of these rates

are offering at least one residential time-varying rate. introduced in the past few years. Figure 4 illustrates where
As of 2017, approximately 9% of U.S. utilities and energy these residential £V time-varying rates are located and
suppliers offered a residential time-varying rate with over the share of residential customers with access. It also

6.5 million customers enrolled.? highlights cbservations abaut these rates. Table 3 provides

specific insights inta the EV time-varying rates provided by

As of September 2019, SEPA and Brattle identified -
the utility survey respondents.

64 active residential EV rates being offered by 50 utilities.

Percent of Residential Customers in Each State . - ‘ )
with Access to Time-Varying EV Rates . 28 investor-owned utifities, 18 pilot programs,

{National Average = 25%) 12 municipal utilities, and | 46 fully implemented

10 electric cooperatives . residential rates

Of the 64 EV rates, 58 were TOU rates,
1 was a subscription rate with an on-peak adder,
and b were off-peak cradit programs.

How the rate applies to the home lead:

= 35 rates apply to the total household energy
consumption, including the EV charging load.
s 21 rates apply strictly to EV charging. These
rates typically require the instailaticn of a second
g _ meter or submeter, and two rates are metered
CALASKA™® HAWAI from a submeter in the EV charger itself.
« 8 rates allowed customers to choose hetween
@90%-100% @80%-89% @70%-79% € 60%-69% ~ whole home or EV-only options. -
FHA0%-59%  320%-39% 7 19%-19% 0

Scurce: Smart Electric Power Alliance & The Brattle Group, 2019.

25 US. Energy informaticn Administration, Form EIA-861, 2017. hitpsi/vavw.eia gov/electricity/data/eia861/. A total of 310 EIA electric power
industry survey participants had residential time-varying rates with customers enrolled, in a population of 3,421 utilities and nontraditional
entities such as energy service providers, Indudes 290 entities with residential TOU rates, 14 with real time pricing, eight with variable peak
pricing, 25 with critical peak pricing, and 12 with critical peak rebates. Note that Form EIA-861 does not include Subscription Rates and Off-Peak

Credits as forms of time-varying rates.

14 SEPA | Residential Electric Vehicle Rates That Work
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Utilities designed the rates to:

-« Encourage charging during low or negatively-priced wholesale power hours,
Utility Motivations such as when renewable generation is being curtailed.
for Offering Rate -« piscourage charging during specific times when the distribution system is
constrained,
» Encourage EV adoption by lowering the overall total cost of ownership.

The TOU rate offerings in the survey differ significantly across design features such as:

= The peak-to-off-peak price ratio. Several pilot programs have begun testing rates with
 Rate Doci significant differentials between the peak and off-peak period, such as peak-to-off-peak
: Rate Design price ratios in excess of 10-to-1.
Features - .
: » Number of pricing periods.
- = The timing of those periods.
~ = Seasonality.

The price ratios of the rates
varied from 1.2-to-1 to 15.5-to-
1, with a median of 3.6-to-1. G

- Similar variation is observed in 8 8

- the absolute price differentials, :
which range from $0.02 per
kWh to $0.44 per kWh, with a
median of $0.20 per kWh.
Figure 5 illustrates the peak to

- off-peak discount in cents per
kwh as identified by the utility
survey.

i

Number of Rates
O = NW bk WU Oyl 0

)

- Peak-to-Off-Peak 0-10 10-20 20-30 30-490 40-50
Peak to Off-Peak Discount {¢/kWh)

Price Ratios

0-20 20-40 40-60 60-80 80-100
Off-Peak Discount (% of On-Peak Rate)

Source: Smart Electric Power Afliance & The Brattle Group, 2019, N=26.
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Bill Neutrality Is
Not a Standard
Feature

~Upfront Customer
Costs

Cost Savings

- Rate Enrollment
. rRequirements

Metering
_ Configurations

- applied to the whole home

Approximately one-third of the
time-varying EV rates analyzed
in the utility survey would
provide an average participant
with bill savings compared to 124 11
the default rate, even in the =
absence of changes in charging
behavior. For the other two-
thirds, the customer's bill would
remain the same or increase if
charging load was not shifted
to the off-peak period. Rates
offering bill neutrality or savings 0.4

Number of Rates
[a}

Bill Decrease No Change Bill Increase

encourage enrolment, however,
as Figure 6 shows, this is not a Source: Smart Electric Power Afiance & The Brattie Group, 2019, N=29.

standard feature.

Despite potential savings, some customers are deterred by the initial enroliment fees for

the installation of additional metering equipment {e.g., secand meter, submeter, meter coilar,
EVSE). Some utilities socialize those expenses as part of a broader EV program so the customer
enraliment fee is {ess of an issue for participants.

Maost of the rates are more advantageous for flexible loads such as EVs (including customers |
willing to shift EV charging to off-peak periods) than the otherwise applicable residential

rate, offering significant savings opportunities through cheaper off-peak rates and reduced or
eliminated rate tier{s).

in some cases, rate enroliment was required for customers to receive utility-sponsored EV
rebates or utility-financed charging infrastructure.

Metering configurations varied
widely with @ majority being

Figure 7).
(Figure 7) 20+
n 16
§15_ ol
o
s
5 10-
@
E
52
z 1
0
Same Meter Ev-only Meter  Measured from
as Home {Submeter or BV Charger

Secondary)
Source: Smart Electric Power Alliance & The Brattle Group, 2019. N=28.

Source: Smart Electric Power Aliiance, 2019
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B. Why Are Utilities Pursuing EV Time-Varying Rates?

In response to the increased customer adoption of Respondents indicated that customers with Level 2
light-duty residential EVs, utilities have been developing chargers and battery electric vehicles (BEVs) were more
and offering their custamers EV time-varying rates. As likely to enroll in an EV time-varying rate. Though the
Figure 8 shows, the four most commonly cited reasons reasons weren't captured in the utility survey, higher
were to incentivize {in the context of encouraging and enroliment for customers with Level 2 chargers and
promoting) EV adoption, research time-varying rates, shift BEVs could be due to the amount of energy required
the load profile, or minimize transmission costs. Less to charge larger batteries feading to potentially higher
than half the utilities offering residential EV time-varying bill savings. Knowing that enrolled customers are highly
rates did so because their customers requested it or motivated by saving money, these larger savings may drive
because the utility governance board or legisiative body BEV customers to enroll. This may indicate that as more
required or recommended it. Additional insights about customers purchase BEVs over plug-in hybrid electric
utiiity motivations and lesscns learned are included in the vehicles (PHEVSs), the pool of potential EV rate customers
chapter, “Features of Effective EV Time-Varying Rates” will grow.

-Varying Rate

Figure 8: Reasons Utilities Created EV Time

Our utility wanted to incentivize adoption
Our utility wanted to research time-varying rates

Our utility needed to shift the load profile to minimize grid impacts
Our utility wanted to minimize our transmission service costs

Our customers reguested it

Our public utifity commission or other governing body required it

Our public utility commission or other governing body
recommendead it

Our state legislature required it

Qur state legislature recommended it

I ¥ L]

25 20 15 10 5 0
Number of Utility Respondents
Source: Smart Flectric Power Alliance & The Brattle Group, 2019. N=29. Respondents selected all that applied.

26 Cobb EMC, 2019, NiteFlex Rate, hitps://www.cobbeme.com/content/niteflex,
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C. How are Utilities Marketing EV Time-Varying Rates?

Awide range of methods are used to market the EV rates.
Utilities typically used more than one method, favering
the easiest and lowest-cost solutions such as a website
landing page and emails (Figure 9). Ride-and-drive events
are aiso popular among utilities; however, as discussed in

the "Consumer Insights” chapter, ride-and-drive events
may be less successful at recruitment.?” Bill inserts,
coordination with auto dealers, and targeted outreach to
known EV drivers are also common strategies,

Website landing page

Email

Ride-and-drive events

Bill inserts

Coordination with auto dealers
Targeted outreach 1o known EV drivers
Targeted outreach to utility customers
Mail

[ Other

25 20 15 10 5

Number of titility Respondents

Source: Smart Electric Power Alliance & The Brattle Group, 2019. N=29. Respendents selected all that applied.

D. Consumer interest in EV Rates

Arecent report, Rate Design: What Do Consumers Want
and Need??®, by the Smart Energy Consumer Collaborative
(SECC), a nonprofit that has been researching consumers’
energy-related needs and wants since 2011, identified
interest in EV rates from residential customers. SECC
surveyed consumers from two types of rate states:

& Alternative rate states® offer rates beyond flat
rates including TOU, interruptible load, VPP, CPP, RTP,
net energy metering, low-income subsidies, and green
power plans. These states include California, Wisconsin,
Cklahoma, Delaware and the District of Columbia.

¥ Traditional rate states offer flat rates, flat progressive
{inciude pricing tiers that increase in price with volume)
rates, and flat regressive (including pricing tiers that

decrease in price with volume) rates. These include
all remaining states divided between the Northeast,
Midwest, South and West.

When customers were asked to rate their interest on a
scale of 0-10, with 0 meaning "not at all' and 10 meaning
"“very interested”, respondents gave an average of 6.2
across all states (Table 4).

Interest did not vary significantly from state to state;
however, different segments of the population had widely
varying levels of interest (Table 5). Green Innovators and
Tech-savvy Proteges both indicated an above average
level of interest,®

27 A possible reason for this difference in data could be that utilities with higher enrollment were more proactive in outreach, and ride-and-drive
events were a part of that outreach, The apparent success of ride-and-drive events from the utility's perspective could merely be a sign of the

utility's overall more effective methods of outreach.

28 the full versions of SECC's research reports are available exclusively to members of the crganization. Leern more about membership at

smeartenergycc.org.

29 Alternative rate states were defined by SECC and described in the report research methodology.
30 See also: SECC, Consumer Pulse and Maorket Segmentation—Wave /7, 2019, httpsi/smartenergycc.erg/censumer-pulse-and-market-

segmentation-wave-7-report/,
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E% . Smart Electric
' Power Alliance

~Alternative
Rate State

Traditional
Rate State

All states

California, Wisconsin, Okiahoma, Delaware
and the District of Columbia

All remaining states that are not
alternative rate states

All states

Source: Smart Fnergy Consurer Collaborative, 20193

‘Table 5: Residential Interest In EV Rate Plans, by Segmen!

Green
Innovators

Tech- Savvy
Proteges

. Movable
Middle

Energy
Indifferent

Lead the way in energy conservation. They are primarily middle aged
- (40%, 35-54) and evenly split gender-wise. They are more likely to
have a post-secondary education. The combination of high education
- and being established in their career corresponds with another
segment characteristic — they have the highest incomes. In fact,
one-in-five households has a six-figure income.

Consumers who have the skill set and interest to save energy but
need a push to take action. This segment is more likely to be male
and younger. One-third are aged 18-34. Half have a post-secondary
education and live with three or more pecple. Despite having the
highest employment rate {67%), they are more likely to be middle-
income earners. While they have the highest homeownership rate,
they are also the most transient — half have moved cities in the past

~ five years.
Straddles most metrics and are neither tuned-aut nor highly

engaged. Demographically, the Moveable Middle skews older and

- they're more likely to be retired. They have lower incomes and are

less educated than the Green Innovators and Poteniial Proteges we
have discussed. These consumers like to stay put—70 percent have
nat moved in the past five years, and over halflive in an older home.

The cldest group of consumers overall. One-third are retirees aged
65+ and most have no post-secondary education. They are cost
conscious. Many live in energy inefficient older homes, but because
they have fewer appliances, their energy bills are relatively low.

Source: Smart Energy Consumer Collaborative, 20193

31 SECC, 2019, Rate Design: What Do Consumers Want and Need?

32 Ibig.

Attributes that Increase Enrollment

6.2 out of 10

6.0 out of 10

6.2 outof 10

7.1 outof 10

6.50utof10

5.8 outof 10

47 out of 10

N=546

N=592

N=1,138

N=278

N=392

N=262

N=206
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This SECC research also shows a high level of interest

in EV rates among certain segments of the population,
which aligns with the customer types most interested and
knowledgeable about EVs produced from additional SECC
research in 2016 (Table 6). We would anticipate interest

“Smart energy technologies

Mare likely middle age,
lower income renters, living in
non-single family dweilings, less
likefy to be educated

Green . g our environmentally aware
o i ; ; . '
ha"_“_’_“"_’s_ high-tech lifestyle.”
. "How can smart energy
- Savings rograms help us save
Seekers Prog p”
money?
Status Quo "We're okay; you Ean
leave us alone.
 Technology ' "We want to usef energy
. wisely, but we don't see how
- Cautious ) .
: technologies can help.
Hlm H :
Movers b ot e i
Shakers &Y y

start to like the utility more.”

Source: Smart Energy Consumer Collaberative, 20163

Youngest, more likely to
be college-educated

Younger, more likely to
be coliege-educated

Most likely homeowners
who are clder in age,
less likely to be college-educated

More likely middle age,
higher income, singe-family
homeowners, college-educated

in EV rates to increase as more consumers become aware
of the technclogy. However, in the near-term, customer
segmentation should be considered as part of any
outreach and marketing strategy.

Relatively highest levels of solar
and EV, nearly four times the
interest level of Status Quo.

Lower level of awareness
and interest in all types of
solar and EV.

Relatively lowest level of
awareness and interest in all
types of sclar and EV.

Marginally higher than
Savings Seekers on awareness
and moderate interest in
solar and EV.

High levels of awareness
comparable to Green Champions
on average, but moderate
interest levels in solar and EV.

4) Consumer Insights

To identify what customers want from time-varying EV
rates® and why they may have not participated in available
utility rate options, the project team developed a customer
survey that was sent nationwide to existing Enal X JuiceNet
charger customers. This survey gathered nearly 3,000
responses.® The vast majority of thase sampled said their
utility offered a TOU rate (Figure 10). A very low number of
EV drivers (10%) were not aware if the utility offered a TOU
rate, signifying that the sample was knowledgeable about
their utility rate opticns.

33 SECC, 2016, Consumer Driven Technologies.

Many of Enel X's customers reside in California, where close
to half of the nation’s EVs are located and where residential
TOU rates are becoming the defauit rate for residential
customers in the Pacific Gas & Electric, Southern California
Edison, and San Diego Gas & Electric service territories.®
Nearly 50% of respondents to Enel X's.survey (1,422 out of
2,967 respondents) live in Cafifornia. This report isolates
the California populaticn from the rest of the survey
sample to minimize any survey bias, Not surprisingly, 90%
of the California survey population reported having an

34 Since the vast majority of time-varying rates currently offered to customers are TOU, we specifically used the term “time-of-use rates” in the

survey to minimize customer confusion.

35 Non-U.S. respondents were removed from the sample prior to analysis.

36 Residential customers of these utilities currently have access to an opticnal TOU rate.
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; Smart Electric
 Power Alliance

| Don't Know

T T T 1
0 500 1,006 1,500 2,000
B Californiz Bl Non-California
Source: Smart Electric Power Alliance & Enel X, 201G, N=2,967.

available TOU rate. Nearly 40% of the non-California survey option: 1) enrofled customers and 2) customers that chose
population had access to a TOU rate, not to enroll in a TOU rate, which we term as non-enrolled.
Survey Results: Enrolled TOU EV tTrhg enrollled.custorners provided a variety of insig.hts into

neir motivations, to what type of rate they subscribed
Customers and Non-Enrolled EV (including generic and £V TOU rates), their level of
Customers famifiarity and participation in the rate, and how they heard
This section analyzes the survey results from two about the rate initially. For non-enrolled customers, the
populations of BV driver groups (a total of 1,783 survey identified why they didn't participate and what it
respondents)” that had an available utility TOU rate would take to change their mind.

A. Insights from Enrolled Time-of-Use Rate EV Customers

Among our sample, over 65% of participants in the who are enrolled in a TOU rate, 39% indicated that their
customer survey said they are currently enrolled in their TOU rate is EV-specific (Figure 12)—42% for California
utility's TOU rate (Figure 11). Among the sample, 75% of respondents and 30% for non-Califarnia respondents. Only
California respondents were enrolled and nearly 50% 2% of EV drivers for both populations were enrolled in a

of non-California respendents were enrolled. Of those

Non-California

California

T T 1

0 20 40 &0 80 100
Blves fno Biidon'tknow i fusedtobe

Source: Smart Elactric Power Alliance & Enel X, 2019. N=1,880.

37 This population does not include respondents that did not know if they were enrolled or that were previously (and not currently) enrolled in a
TOU rate,
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TOU rate, but are no longer. This would suggest that once
a customer enrolls, they remain on the rate.

Simitar to the results from the utiiity survey, the Enel X
survey respondents reported high levels of behavior
shifting, with 87% of consumers charging off-peak 95%

to 100% of the time (Figure 13}, Respondents on an BV
TOU rate were only slightly more likely to charge off-peak
compared to their generic TOU counterparts. Perhaps
more interesting, 7% more FV rate customers (incluging CA
and non-CA) participated 100% of the time compared to
the generic TOU population. This suggests that customers

Non-California

California

V Customers Enrolied by TOU Type (EV.or Generic), by Percent

enrolled in a TOU rate understand how to participate and
show a willingress to adjust their charging behavior.

When asked how familiar the EV driver was with the

rules around their EV rate, 86% (including CA and non-

CA) indicated they were extrernely familiar to somewhat
familiar. Interestingly, EV drivers on the EV TOU rate were
more familiar with their rate rules by nearly 10% (including
CA and non-CA) compared to those on a generic TOU

rate (Figure 14). While familiarity with these rates was
high, these results suggest that utifities could de more to
help their customers navigate the rules of the program—
particularly with the 'somewhat familiar’ group.

I T T

0 20 40

B rvTCU rate B Generic TOU rate

Source: Smart Electric Power Alliance & Enel X, 2013, N=1,241

Figure 13: Average TOU Enrolled EV Custor
‘Non-Californi

T H 1

&0 80 100

tdon't know

Non-California
Generic
TOU Rate

California
Generic
TOU Rate E

Non-Cslifornia
EV TOU Rate

California
EV TOU Rate

I T T

0 20 40
Bl 100% of the time.

60 80 100

95% of the time—there are a few times | need to charge each month during more expensive times,

[& Between 50-94% of the time—About 1-2 times a week | need to charge during more expensive hours.

Between 75-49% of the time—About 3 times a week | need to charge during more expensive hours.
Less than 25% of the time--About 4 times a week | need to charge during more expensive hours,

+ Never—i'm cn the TOU rate, but charge whenever | want.

Source: Smart Electric Power Alliance & Enel X, 2019, N=1,167,
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" Smart Electric
Power Alliance

When respondents were asked why they enrolled in the Survey respondents discovered their TOU rate through
TOU rate, 86% (including CA and non-CA) enroiled to methods that are inexpensive and easy for utilities to use.
save money (nearly 3x more than the next option} and Almost 70% discovered the rate through the utility website,
for environmental benefits (Figure 15). Drivers on the EV bill inserts or flyers, and emails {Figure 16). Only 0.6% (10
TOU were 5 percentage points (including CA and non-CA) out of 1,679) customers discovered their TOU rate through
more motivated by savings than their counterparts on the a ride-and-drive event, EV TOU rate participants relied
generic TOU rate, Key for utilities is that while customers more heavily on information from the utility website and
are primarily motivated by savings, environmental through referrals than their generic TOU counterparts.
considerations are also important—by speaking to both There was not a significant difference between California
of these motivations in program design and marketing and non-California respondents.

campaigns, utilities can appeal to a wider range of
customer types and interests.

Non-California
Generic
TOU Rate

California
Generic
TOU Rate

Non-California
EV TOU Rate

Catifornia
EV TOU Rate

I L ¥ T T

0 20 40 60 80 100
Not so familiar 5 Not at all familiar

=+ Somewhat familiar

B =xtremely familiar ery familiar

Source: Smart Electric Power Alliance & Enet X, 2019. N=1,107.

Non-California
Generic
TOU Rate

California
Generic
TOU Rate

Non-California
EV TOU Rate

California
EV TOU Rate

0 20 40 60 80 100
Ervironmental benefits B Referral [ State or utility requirement = Other

B Save money

Source: Smart Electric Power Alliance & Enel X, 2019. Respondents selected all that apply. N=1,192. {1,704 options selected)
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Generic TOU Rate

EV TOU Rate

0 20 40 60
B Utility website [ Referral B Email Other ¥4 Coordination with auto dealers
4 Phone calls [ Solar ¥ Via workplace - Google search [} Ride-and-drive . Mandatory
Source: Smart Electric Power Alliance & Enel X, 2019, Respondents selected all that apply. N=1,173. {1,611 options selected)

| am fine with the price of my electricity bill now for my EV

More expensive

The inconvenience doesn't seem worth the potential saving

1 didn't want to pay for expensive utility equipment, like a second
meter or submeter, to participate in the rate plan

Solar rate

- Other (please specify)

I The rate plan was too confusing

I need to charge all the time when I'm plugged in

- | don't like to wait for my charge

I don't really understand how to use a timer

200 150 100 50 0
B California [ Non-California

Source: Smart Electric Power Alliance & Enel X, 2019, N=526. (761 options selected}
Respondents setected all that apply.

B. Insights from Non-Enrolled EV Customers

When EV drivers were asked why they didn't enroll in a Regarding insufficient savings, many did not want to pay for
TOU rate, respanses indicated insufficient savings and expensive utility equipment, they thought the rate would
inconvenience (Figure 17). be more expensive, or they would not save enough money

due to their electricity usage behavior. Others indicated that
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they were satisfied with the current price of their electricity
bill. Many also didn't like the inconvenience of waiting for
their charge or needed to charge frequentily. Responses also
indicated confusion about the rate, how to use timers, and
conflicts with other existing rates, like solar rates.

According to the survey, aver 72% of non-enrolled
customers were willing to charge their EV during off-peak
hours (Figure 18).%8 If customers are willing to charge off-
peak, but are not sufficiently incentivized by the potential
savings, there must be a significant deterrent to enroll. A
factor could be the perceived inconvenience of enroliment
and compliance with the rate or insufficient financial
incentive, as indicated in Figure 19.

Approximately 50% of respondents indicated they would
need a savings of $100 or more per year to persuade
themn to enroll in a TOU rate, though the survey results
also indicate that consumer preferences vary and not all
customers are equally motivated by savings. Customers
seeking more savings through their applicable rate may
prefer a time-varying rate with a larger peak to off-peak
ratio that offers a higher financial reward for shifting
their charging to off-peak periods. Alternatively, as shawn
by Figure 17, some customers may be deterred by a
perceived inconvenience of a time-varying rate with a
higher peak to off-peak ratio or a limited off-peak period
time window for cheaper charging rates. These findings
suggest that it is difficutt for utilities te appeal to all
different customer types with only one rate design as
discussed in the 'What to do about Metering' chapter.

At least $100 / year
At feast $50 / year
AL least $30 / year |

Any savings

Break even

Ex. AA-D-44

Smart Electric
. Power Alliance

T EEE

By offering customers multiple rate options with
significant variation, utilities may engage broader
segments of their customer hase and achieve higher
enrollment rates.

Utilities can employ behavioral programs as an
alternative or supplement to a time-varying rate, in
arder to encourage more customer off-peak charging,
Load management may be achieved through a variety
of behavioral programs such as emait and text alerts or
education campaigns. These programs would require
nominal utility investment.

22 (10%)
38 (18%)

| don't know

Source; Smart Electric Power Alliance & Enel X, 2019. N=213.

1228

0 50
Source: Smart Electric Power Alliance & Enel X, 2019, N=448,

150 200 250

38 Note: The survey did not ask if customers were aware of the applicable off-peak hours as part of the available TOU rate.
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5) Features of Effective EV
Time-Varying Rates

This section summarizes the features of EV rates that
contribute to the highest levels of customer enroliment.
Data on customer enrollment was abtained through the
utility survey, with information collected for 20 active,
full-scale (excluding pilots) rate offerings. Nearly half

{9 of 20 rates} reached enrollment levels of at least 25%
(Figure 20). However, variation in enrollment levels is

significant, ranging from less than 1% up to 80% of

eligible customers (with 80% represented by Braintree
Electric Light Department and highlighted in the case study
offered for between two and five years with an average
age of four years.

A. Utility Survey Findings

The survey identified a number of variations in rate design
and marketing. Based an analysis by Brattle, some of these
characteristics correlate to enrollment. Figure 21 highlights
five of the attributes with the strongest relationship to high
enroliment levels. in order of most-to-least influentiai:

1. Rates with an available marketing budget have
enroilment 3x greater than thase without (22% vs. 7%).

2. Rates driven by a utility initiative had significantly
higher average enrollment than those offered to satisfy
legislative or regulatory requirements or customer
demands. Utility-driven initiatives had enrollment of
over 30% compared to less than 15% for others;

3. Rates providing bill savings (in the absence of
adjustments to charging behavior) have enrollment
levels 2x higher than those with an expected bill
increase;

4, Rates with free enrollment and no additional
metering cost have enrollment 1.7x higher than rates
with an additional cost to enroll; and

5. Rates that were promoted using four or more
marketing channels have enroliment 1.4x those
using three or fewer marketing channels.

These findings are intuitive, but many of the existing time-
varying EV rate offerings identified in the utility survey did
not include these attributes.

The length of time the rate was offered is not a relevant
contributor to its achieved enrollment. Average enrollment
is similar for rates that have been offered for at least four
years (268%) compared to those that have bheen offered for
less than four years (23%) (Figure 22). Offering a rate for

a long period of time is not sufficient to attract customer
enroliment. Rather, higher enrollment is driven by

actively promaoting the rate to customers through specific
marketing initiatives.

According to the survey, ride-and-drive events and
coordination with auto dealers were two marketing tocls
most significantly related to higher enrofiment levels

{see Figure 23). The consumer survey would indicate that
ride-and-drive events were less helpful in discovering

an EV rate, but this may be due to the limited number

of utilities that currently offer themn limiting the sample
population with the opportunity to participate in an event.
It's important to note that those utilities offering ride-and-
drive events are using other marketing channels as well.
As such, it was difficult to determine a cause and effect
relationship specifically related to ride-and-drive events.,

B. Utility Lessons Learned

Utility survey respondents offered fessons learned,
primarily regarding customer interest, marketing,

rate design considerations, and metering (discussed
further in Chapter 7). EV rate design practices are in the
farmative stages, and the experiences of utilities with EV
rates provide unique and useful insights. The following

26

sumimarizes these perspectives; varied experiences
sometimes produce conflicting insights.

Customer Insights and Marketing

B Customer communication is key. Utilities shouid not
depend on third-parties, such as dealers, to provide
utility rate information.
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Source: Smart Electric Power Alliance & The Brattle Group, 2019. N=20.

Attributes that Increase Enrollment
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with auto dealership?
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Source: Smart Electric Power Alliance & The Bratile Group, 2019. N=20
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Creative recruitment is required, as enrolling customers
is very challenging, even with large incentives and
attractive rates,

One western state utility experienced, “consistently high
enrollment in their EV rate over the last 4-5 years, with
approximately 25% of EV owners enrolled. This occurred
with little active marketing, illustrating that customers
(at least early adopters) are interested in saving on fuel
costs.”

While some utilities see EV rates as a way (o promaote
EV adoption, cne utility suggested that their in-state

tax credit was a bigger sales incentive. The rate might
encourage those customers to charge at night, butin
their state, EV sales were driven mostly by state tax
incentives. Further, ather rates offered by the utility (e.g.,
a demand rate) could yield better savings for EV drivers,

One utility said, “customers are very satisfied with the
EV rate and change their charging behavior to maximize
their savings. Promote/publicize the EV rate in every
way possible and practical to inform the public.”

Rate Design

o1

23

One utility indicated a need to closely consider the
number of hours for the off-peak rate and the price
differential between the off-peak and suger off-peak.
In their case they had six hours in the super off-peak,
but that customers preferred eight.

One utility stated, "Customers are apprehensive {o sign
up for a rate that applies to their whole house usage
as opposed to just their EV charging behavior.” Other
utilities felt the opposite was true, due to customer
apprehension about additional metering costs.

Litilities also recommended building flexibility into the
rate to accommeodate changing grid conditions, such as
a shift in the timing of the net system peak demand due
to growing solar PV adoption.

Though some utilities are concerned about eroding
profitability through favarable off-peak pricing, one
utility stated, “Even with a fairly high on-/off-peak
differentials, enough usage occurs during peak that
revenue is not as severely compromised as some
expected.”

As previously noted, the cost to participate is a major
factor in enrollment. One utility stated, “Customers
are sensitive to up-front costs to participate in the
program.”

Another utility found that a one-size-fits-alt approach
will not work. They suggest giving customers options
that help them save maoney on their EVSE and metering
costs. They also suggested using company-provided

electricians to help customers set the charging
schedule on their vehicles or in the chargers, which
increased the possibility of 96% off-peak charging.

# From one utility’s perspective, they thought a discount
during off-peak hours was a better alternative than
increasing the price during the peak period.

Metering

Utilities had varying opinions about the most effective
way to meter and bill customers under a time-varying
EV rate. One utility felt that submeters were the most
effective metering method for £V time-varying rates
given the wide variety of charging equipment options
available to customers. Another utility felt that a
submetered rate was successful at influencing charging
behavior, but at a cost to the customer and the utility.
They stated, “Managing that cost will be the primary
hurdle to deploying submetering. it is still unclear how
much more effective a submetered rate would be at
influencing behavior when compared to a whote house
rate.” A different utility suggested to not mandate a
submeter, which for them, resulted in hundreds of
extra dollars in cost of installation. They felt that a
better afternative was to “reguire a smart EV charging
station that could communicate and send the utility the
off-peak usage data to provide an ‘incentive’ check each
month or quarter.”

A utility shared on second service metering options, "a
separately metered EV rate is largely unpopular among
EV owners. The added cost, time, and effort of adding
a separate service is not attractive, and there are not
easily apparent savings compared to the whole-house
rate, which had similar pricing.”

# Another utility stated that due to the unpopularity of
the up-front costs for second service, they were piloting
other services/technologies, though “the second service
is the more ecenomic option.. [for example] cases with
detached garages and a fully loaded existing service
panel in the customer’s home.”

B "Whole house EV rates seem successful at influencing
behavior, but prevents visibility into specific charging
behaviar, These rates are relatively straightforward to
deploy,” was the opinion of another utiiity.

Notably, the top three drivers of time-varying EV rate
enroliment are all factors the utility can control, including:

1. Residential EV rates that offer customers
the opportunity for savings compared to the
standard rate: FV rates must provide customers
with an cpportunity for financial savings, in order to be
attractive to customers. Rates should be designed such

SEPA | Residential Electric Vehicle Rates That Work



that the price signals are transparent and actionable,
so customers have the information necessary and

a sufficient incentive ta shift their charging load to
designated off-peak periods. Rates that are successful
in enceuraging off-peak charging behavior lower the
utility's cost to serve, resulting in fower prices for
customers,

2. No additional metering charge or customer
investment required: The up-front costs associated
with any of the metering options, for example a second
meter or a submeter, was identified by several utility
survey respondents as a deterrent to enrollment.

One option to overcome this barrier is to include the
customer’s entire home load under the time-varying
rate, minimizing the initial investment. However, some
customers may not want to subject their entire home
load to a time-varying rate.This presents a catch-22 for
rate analysts. Creative rate design offerings are needed

Ex. AA-D-44
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to overcome this tension. For example, the combination
of a whole-house meter that dces not differentiate by
time, and a smart charger that reports TOU data for the
EV consumption, can address this.

3. Therate is promoted via a dedicated marketing

effort: To maximize enrollment, the rate should be
promoted when customers are most engaged. This
can be achieved at dealerships and ride-and-drive
events when customers are making the EV purchasing
decision, by electricians and charging station installers
when customers are thinking about charging costs, and
by tying enrollment to eligibility for utility-spensored

EV rebates or charging infrastructure purchases. This
ensures the consumer is aware of the rate early in the
process. Typically, once the EV is purchased and
the charger is installed, customer engagement is
reduced and "momentum” towards the EV time-
varying rate enrollment is lost.

6) What To Do About Metering

There are many important rate design program
considerations, but ane of the most important is the
meter. The available metering configurations influence

the type of rates than can be offered to customers, the
costs of enroliment, the type of administration, the ease of
integration with existing billing systems, the security and
reliability of charging signals, and the adaptahility of the
program to handle future £V technology changes. There
are five basic ways to meter and bill residential customers
for £V time-varying rates. The pros and cons for each are
discussed in the section below and presented in Table 7.3°

1. Existing Meter: This is used for s whole house rate,
and leverages the existing meter.

2. Second Meter: This would be for an EV-only rate and
requires a second service and the necessary home
wiring, in addition to the customer's existing residential
service.

3. Submeter: This would be-used for an EV-only rate and

would be connected to the primary meter, and may not
require similar additional home wiring.

4. EVSE Telemetry: Utilities could leverage 1) buiit-in
EVSE telemetry routed to the utility through the vendor/
network service provider or 2) the EVSE would send
data to the utility via AMI backhaul enabled by Pawer
Line Communication (PLC) {e.g., Zigbee, GreenPHY).

5. Load disaggregation: Utilities would collect primary
meter data and use an analytical tool to disaggregate
the load and identify the portion used by the EV. This
could also be accomplished with the assistance of a
device, such as a meter collar.

Utility approaches to metering varied across the sample
set. As new technologies providing improved capabilities
emerge, those options will continue to expand. This
section highlights utility approaches to metering today, the
pros and cons of specific approaches, and case studies
highlighting utilities that have developed innovative rate
programs via their metering approach.

39 In addition: to the evaluation of metering opticns in Table 7 and discussed throughout this secticn, utilities must also consider the relevant

statutory and regulatory requirements applicable in their jurisdiction. Some metering configurations presented in this report may not be covered
or allowed by existing statutes and regulations. For example, the Maryland Public Service Commission recently granted a temporary waiver of
certain regulations governing the submetering process to the investor-owned utilities in the state for a five-year BV portfolio program. By granting
the temporary waiver, the utilities can utilize customer EVSE devices as electric submeters for billing purposes without violating Code of Maryland
Regulations. For more information, see Order No. 88997, "In the Matter of the Petition of the Electric Vehicle Work Group for Implementation of a
Statewide Efectric Vehide Portfofio”, Public Service Commission of Maryland, Case No. 9478, January 14, 2019.
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A. Utility Appreoaches to Metering Vary

Utilities with active EV time-varying rates (see list in
Appendix A} have employed a variety of approaches to
metering and billing of EV charging load. Of the 64 EV
rates, 43 used the primary meter (of which one used load
disaggregation), 28 had a secand meter, and 7 used a
submeter {of which 2 were through the EVSE) as shown
in Figure 24. Thirteen of the rates allowed more than one
option under the same rate tariff,

It is important to note that the project team was unable to
identify a correlation between the metering configuration
and enrollment tevels. As discussed in Table 7, challenges
exist with all metering approaches, but utilities can develop
creative solutions that help consumers meet their needs.
For example, Braintree Electric—one of the featured case
studies in this section—successfully enrolled 80% of EV
customers in a whole home rate using lcad disaggregation
to incentivize off-peak charging through a retroactive
incentive payment {also known as an off-peak credit).
Utilities also overcame metering limitations through
effective marketing strategies.

Using a whole-house meter avoids the costs of installing

a second meter or submeter, however, it requires the
entire home to be on the same rate as the EV. This creates
customer concerns about bill increases or potential
inconvenience related to changing behavior. While there
are some tools customers can use to mitigate these
concerns, a preferable solution may be to Use a secondary
meter or submeter to separately bill the EV portion of the
consumption. However, it is important to address how

to recoup the equipment and installation costs for the
secondary meter or submeter through cost recovery.

There are two options for cost recovery:

1. collecting the costs directly from the customer {this
could be via a lump-sum fee or monthly charge} or

2. socializing the costs across a broader group of
customers,

According to the utility survey, 50% recovered the costs
directly from the EV rate customer (in a lump sum fee or
a monthly charge) and the other 50% recovered from all
customers,*® ' ' '

Alternatively, utiiities could leverage the primary

smart meter through whole-home rates or load data
disaggregation techniques to provide a more accurate
accounting of EV charging load. One such technique,
known as non-intrusive load monitoring (NILM) has been
developed to disaggregate load components based

on historical data of load signatures. These technigues

40 Based on uility survey. N=12
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Source:; Smart Elactric Power Alliance, 2019. N=64
Note: The authars did not identify AMI vs. non-AMI meters.

become considerably more accurate when load data is
collected in sub-hourly intervals. An example of this is
highlighted in the Braintree Electric Light Department
case study.

While there are potential benefits of using the tefemetry in
the EVSE, including lower submetering costs and customer
choice, a major challenge is providing the data from an
independent vendor/network service provider to the utility
billing system. The integration is often costly and varies
from utifity to utility. Open standards will assist in lowering
these costs but have not yet been implemented. The

data needs to be in the proper format, and the business
processes to use it have to be aligned, as well (e.g., timing
of data delivery, rules for dealing with missing or invalid
data, how the data file transaction occurs—i.e., how is

it started, how is data receipt confirmed). Additional
information about using the EVSE telemetry can be found
in the Xcel Minnesota and San Diego Gas & Electric case
studies in Section C.

SEPA | Residential Electric Vehicle Rates That Work



Ex. AA-D-44

Smart Electric
Power Alliance

No—[Does not

Ability to Meter - separate the

EVChatBInE  EvsE from rest Yes
3P y ' of load
Utility Bill Easiest to Easiest to
" Integration integrate integrate
: Depending
: Co'ﬁs.'umer on tariff, no
ﬁ e No additional  up-front cost to
Participation
cost consumer, or
Cost
N consumer pays
for the full cost
Volu-nfl_e Highest— Highest—
of Eligible . . :
' Customers independent of = independent of
with AM EVSE type EVSE type

Source: Smart Electric Power Allisnce, 2019,

Yes

Easier to
integrate

Depending
on tariff, no

up-front cost to -

consumer, or

consumer pays |
for the full cost :

Highest—
independent of
EVSE type

Yes—Accuracy for
billing purposes
depends on EVSE
manufacturer

Difficult to standardize -
among multiple
vendors and
retroactively integrate :
into billing system;
data via AMI backhaul
rmore accurate

No additional cost
if consumer already
purchased the
equipment; potential
additional cost for
compatible EVSE

Limited to efigible
EVSE vendors

Yes—Accuracy
depends on ability
to identify unigue

kW signature of

EVSE

Depending on
the format of the
disaggregated data,
may not integrate

Depending on
tariff, some cost
for administration,
third-party costs, or
equipment '

Highest—
independent of
EVSE type

B. Pairing Rates with Meters: Offering Customers More Choices

Rather than focusing on identifying a system-wide metering

solution, utilities and customers may be better served

by a combination of rate and metering configurations.

As highlighted above in Table 7, and further explained
below in the utility case studies, each type of rate offering
and metering configuration offers advantages and
disadvantages for utility implementation and customer
appeal. For example, a separately-metered EV-Only rate
option may allow utilities to design a rate to convey price
signals specific to custormer EV usage patterns. A benefit
of this option is that utilities do not have to consider
other household appliances and load in the design of the
rate. Likewise, customers will not be required to adjust
their non-EV residential energy consumption in order to

maximize savings under the rate. This flexibility could allow

the utility to design a rate that appeals to EV customers
with higher financial risk tolerances by offering a TOU rate

with a higher peak-to-off-peak price ratio or a dynamic
pricing rate.

When consigering time-varying rate options, financial
risk-reward trade-offs are associated with each rate that
utilities consider, as not all customers will tolerate the
same risk (see Figure 25). According to the Regulatory
Assistance Project, “rates offering the most reward (in
terms of bill savings potential) are also the most risky
(in terms of exposing the customer to the volatility of
wholesale electricity markets). Which rates customers
select will be determined by their risk tolerance.!

Aiternatively, a whole-house rate may offer utilities a more
forward-looking approach to encourage customer off-

peak consumption for not just their EV, but other energy-
intensive appliances such as electric water heaters. As

rate designs continue to evoive and technologies mature,
utilities may find that more complex and comprehensive
"srart house” rates—providing grid-infegrated water

41 Regulatory Assistance Project and The Brattle Group, July 2012, Time-Vorying and Dynamic Rate Design, https://www.rapantine.org/wp-content/
upioads/2016/05/rap-faruguihiedikpalmer-timevaryingdynamicratedesign-2012-jul-23.pdf,

Attributes that Increase Enrollinent
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heating, smart thermostats, smart laundry, and smart
charging as a package, for example-—offer en appealing
opportunity for grid benefits and customer savings in
addition to technology or appliance-specific rates.

The best metering cenfiguration for a customer is
influenced by multiple factors, such as pricing, their

rate structure (e..g, 10U or a dynamic rate), applicable
enrollment or equipment fees, and the hours designated
as peak and off-peak time periods. in addition to a
customer’s financial risk tolerance, utilities also need

to consider important behaviorat considerations, such
as work schedules and the flexibility to shift electricity
consumption to designated off-peak hours for particular
appliances or for the entire home. These factors interact,
and can represent an array of different £V customer
“types” {Figure 26). Examples could include:

B "Home Savers"—Outside the house during the
day: Households with more flexibility to shift entire
household load to the off-peak hours and & strong
interest in savings (Potential Solution: Whole House
time-varying rate).

"EV Savers”"—Outside the house during the day:
Households with flexibility to shift some load ta the
off-peak hours but less interested in savings, and

more concerned with avoiding higher prices for entire
household consumption (Potential Solution: Separately-

metered time-varying rate for EV Only + other select
household appliances).

@ rrp
@ ypp

® cpp
@ Super Peak TOU

{Variance in Price)

# “Work from Home"—Flexible EV charging:
Househoids with less flexibility to shift entire household
load to avoid on-peak usage, but still have & strong
interest in savings (Potential Solution; Separately-
metered time-varying rate for EV only).

# “Work from Home”—Convenience factor:
Households with less flexibility to shift entire household
load to the off-peak hours and are more concerned
with avoiding higher prices for on-peak usage (Potential
Solution: Participate in a retroactive bill credit program.

As previously highlighted, a number of utilities offer their
customers multiple rate and metering configurations for
their home charging. Of the rates surveyed, 13 allow for
more than one metering configuration under the same
rate schedule. The most commen pairing is a Whole House
TOU rate {serviced on a single home meter) and

a separately-metered EV-only TOU rate.

In addition eliminating barriers to participation, such as up-
front costs or fees for customers, utilities can encourage
higher enroliment by offering customers different rate

and metering configuration options that appeal to a wider
group of customer types and preferences across their
service territories.

42 Regulatory Assistance Praject and The Brattle Group, July 2012, Time-Varying and Dynomic Rate Design, https://iwww.rapenline.org/wp-content/
uploads/2016/05/rap-faruquihledikpalmer-thmevaryingdynamicratedesign-2012-jul-23.pdf.
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C. Utility Metering Case Studies

It is worthwhile to explore options to 1) integrate EV
charging data into a utility billing system at the lowest cost,
2)increase convenience and satisfaction for the customer,
and 3) ensure accuracy, reliability, and security. The
following case studies feature innovative utility programs

that implement different metering methods, specifically for:

1. Submeter (Indiana Michigan Pawer)

. Subrmeter—FEVSE telemetry (San Diego Gas & Electric)
. Submeter—EVSE telemetry (Xcel Energy Minnesota)

. Second meter—subscription rate (Austin Energy)

ok WoN

AM| load disaggregation (Braintree Electric Light
Department)

The case studies discuss these integration opportunities,
and highiight rate design and program implementation
oppertunities. These were among the most innovative
programs identified in the survey.

Attributes that Increase Enrollment

1) Submeter: Indiana Michigan Power
Leveraging Smart Meter Networks

Indiana Michigan Power—a subsidiary of American Clectric
Power (AEP)—found that EV customers want to know two
things from their utility company: 1) how much it costs to
charge their vehicles, and 2) if the utility offers incentives
for charging. According to AEP, many EV owners either
receive charging hardware with their vehicle or purchase
directly from a retailer, and therefore may not need or
want utility program-specific charging hardware.

One of the first decisions customers make after buying

an EV is how they charge at home. Some customers are
content with level 1 charging, others use the level 2 cordset
chargers that come with their car (e.g., Tesla, Nissan, Audi)
and install 240 volt service, while some others purchase

a more sophisticated networked level 2 charging station.
Regardless of the charging hardware chosen, £V owners
can easily schedule charging through the car’s in-dash
screen, automaker apps, third-party apps, and even
through digital voice assistants.
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Given this ease of scheduling charging, customers will
typically schedule their charging on nights and weekends if
given a price signal. AEP has found TOU pricing to be very
effective for shifting £V load te off-peak times.

AEP has identified a problem with offering only whole-
house TOU rates in that they often require other customer
behavioral changes related to heating and cooling that can
hinder customer adoption. Instead, allowing customers to
meter only their EV charging with an EV-only TOU rate can
remove the customer apprehension around whaole-house

When evaluating the use of an EV-specific AMI submeter,
AEP found many benefits:

# The meter meets the regulatory accuracy requirements

for billing tariffs.

B The security of the meter hardware and the interface

with AEP's systems is inherent.

Use of the existing AMI RF communications network is
reliable.

Integration with CIS and biiling systerns doesn't require

TOU rates.
AEP evaluated opticns for metering EV-only TOU rates:

B

Via networked charging stations
Through a separate utility service connection

Using an EV-specific AMI submeter

AEP evaluated each option, considering cost, accuracy,
security, communication reliability, billing integration, and
other factors.

For the option of metering through network charging
stations, they found challenges with:

The reliability and security of customer Wi-Fi when
communicating with the chargers.

The difficulty of integrating charger network data with
their existing utility CS/billing system, which can be
expensive to modify. Receiving usage files from a variety
af network operators would require manual billing,

This can result in mismatched time stamps, missing
data due to loss of Wi-Fi connection, and significant
oppaortunity for errors.

The potential expense of accessing managed charging
networks, including unpredictable network fees with
uncertain future increases.

Requiring customers to buy a utility-specified charger
and utilize the asscdiated network as a condition of
program participation, which the customer may not
need or want.

The ability to adapt to future changes as the £V market
evolves. OEMs are increasingly including level 2 cordset
chargers as standard equipment with their vehicles, so
the utility programs need to accommodate this change.

When considering establishing a separate utility service,
AEP found that other utility programs incurred high
administrative and equipment costs. The additional service
increased costs for customers by requiring additional
electrical hardware, incurring a second ‘customer account
charge’, and duplicating other costs. They concluded this
wasn't a cost-effective option for their customers.

34

significant IT investment or expensive manual billing.

® The purchase price of the meters is reasonable under
existing utility-scale purchase volumes.

& The solution avoided exposure to unknowable future
charger network access fees.

B AEP could potentially leverage the basic on/off control
functionality of the AMI submeters for active-managed
charging in the future, if that is needed.

For the custamer, this solution avoids the need to
completely adjust their behavior to accommodate a
whole-house TOU-rate, or tc purchase a utility-specified
charger. It also allows customers to choose how they wish
to control their vehicle charging. AEP found this approach
to be the simplest, most convenient, adaptable, and lowest
cost aption.

2) Submeter--EVSE Telemetry: San Diego
Gas & Electric (SDG&E) Power Your Drive

SDGE&E developed the Power Your Drive pilot program
aimed at workpiace and multi-unit dwefling property
awners to encourage increased EV adoption, espedially in
communities of concern. Once the chargers are deployed,
EV drivers at the sites can sign up and gain access to

over 3,000 charging stations at over 250 locations. The
program has a special pricing plan that offers lower prices
during grid-friendly times such as times of high renewable
penetration or low grid congestion. Customers can set a
maximum price ta charge their EV. When the hourly price
exceeds the maximum price, charging stops.

In the development of this rate, SDG&E tackled challenges of
hoth diversity between circuit and system peaks, as well as

~ diversity of peaks and load shapes across different circuits,

while ensuring all customers are treated equitably. Because
the program targeted specific locations, locational pricing
was a concern for regulators. If a utility charged solely
based on load, it could create inequity from one location to
another. To address this, SDG&F used a critical peak price
{CPP) concept and incorporated circuit level pricing. By
applying the same price to every circuit, they resclved the
issue of equitable pricing for customers across locations.

SEPA | Residential Electric Vehicle Rates That Work



Each lecation has the exact same pricing structure, but at
different times.

When examining time-varying rate options, Cyndee Fang,
manager of energy research and analysis at SDG&E,
recommends utifities ensure that the options they provide
custorners are purposeful, which ray mean a limited
number of choices but making the choices meaningful

for the customer. Too many rate offerings can be confusing
and too few fail to address specific customer needs.

A static time-of-use rate is best for customers who are
able to shift usage out of defined high cost hours, whereas
dynamic rates help customers who are more responsive
to tap into additional savings.

Harinon Rasoot, the dean transportation business
development manager at SDG&F, stated that, "submetered*
EV-only rates allow for more complexity in the rate design as
they require fewer human behavioral adjustments around
the home.” Given the paotential size and flexibility of EV loads,
an EV-only rate provides the opportunity to create a rate
that is flexible and forward looking. “If you can get the design
out there, people are able to get the technology to match
the rate design,” said Fang.

Rascol added that utilities planning to develop an EV-only
time-varying rate should be focused on incorporating the
EVioad to the grid in a manner that doesn't increase costs.
"Proper rate design can help save money and achieve the
environmental benefits we all want to see. Utilities planning
an EV program should laok into how they can incorporate
the additional load into the grid and that is where actionable
rate signals really matter,” said Rasool.

A significant opportunity provided by SCG&FE's rate is that
despite its complexity, it is a more dynamic rate offering and
opens up more low-cost hours for flexible loads such as £V
charging. This makes it meaningful for customers, and gives
them choices. “Utilities have to be mindful about aptions put
out there and ensure they tring value for customers,” said
Fang.

3) Submeter—EVSE Telemetry:

Xcel Energy Minnesota Residential

EV Service Pilot

Xcel Energy Minnesota launched a Residential EV Service

Pilot in 2018 offering an EV TOU rate that Ieveraged'
networked Level 2 charging equipment to lower the initial

Ex. AA-D-44
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cost to enroll.* The pilot was designed to test the potential
for cost savings and improved customer experiences
through a combination of new equipment deployment
and off-peak rate design. By leveraging the telemetry
capabilities of the EVSE, utilities could use charger
equipment to provide billing-quality data. The program
avoided the need for customers to pay for the installation
and cost of a second meter. In addition, the pilot improved
the customer experience while maintaining a safe and
reliable electricity service.

The pilot was capped at 100 participants with average
savings of the cost of EVSE and metering installation of
$2,196 per customer compared 1o the costs associated
with equipment and installation for the separately metered
option.* Actual savings were dependent an the availability
of an existing 240 volt dedicated circuit needed for the
Level 2 charger as well as proximity to the garage, panel
location, and circuit pathway.

Xcel Energy offered customers chargers from two EVSE
manufacturers, ChargePaint and Fnel X. Xcel Energy found
that while the data provided by the charging equipment
was sufficiently accurate, formatting the data so it could
be received by the company and successfully uploaded to
the billing system required significant collaboration with
the vendors. Moving forward, Xcel Energy plans to explore
ways in which it can improve integration and operations
between its systems and charging equipment options.

The pilot resulted in a 969 of the charging load was off-
peak. Based on an assumption of 350 kWh of usage per
month and the current level of off-peak charging, enrolled
customers would save $9.76 per month or $117.12 per
year on the TOU rate.

The pilot provided a positive turn-key customer
experience for electric vehicle charging in the home,

with customer satisfaction scoring 87% for enrollment
ana 85% for charging equipment installatior:. From the

63 survey responses, Xcel Energy also identified areas

for improvement, including explaining rate pricing,
communicating with customers, and providing information
about the charger aptions, While customers understood
and recognized the pricing signal (in that charging their EV
during off-peak hours is cheaper and provides benefits),

“ they were confused about the pricing, components of

the rate and on-bill presentaticn, as well as the expected

43 In PYD, SDG&E used data collected from submeters in the £V chargers for billing after quallfying the submeters through a rigorous testing
process, Two chargers were accepted, from Siemens and ChargePoint, meeting the testing criteria of +/- 1.0%.

44 Note: This pilot was intended for customers who wanted a new EVSE at their home. Xcel has other rate options, such as a whole home TOU, for
customers that prefer level one charging, a non-netwarked charger, or other options. Additional information about the program is available in the
Residential Electric Vehicle Charging Tariff Docket No, EGO2/ M-15-111 and EC02/ M-17-817, 2019,

45 The savings are measured by asking electricians to provide the custormer with (at feast) two estirnates for wiring their home—one being a
separate service/meter, one being a dedicated circuit behind the customers main panel/existing meter. Xcel identified the difference between

these estimates as the savings vs the existing separately metered rate.

Attributes that Increase Enrollment
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fuel savings and payback periad for their investment,
Xcel Energy plans to leverage digital tools and more
comprehensive energy consumption data to provide
customers with better insights into the benefits,

Seventy-three percent of participants in the EV Service
Pilot preferred to pay for the charging equipment and
installation through a bundled monthly charge, instead of
the prepayment option, indicating that customers prefer to
reduce upfront costs and simplify participation. Xcel Energy
plans to adjust the tariff as needed and experiment with
subscription madels,

4) Second Meters: Austin Energy
EV360 Subscription-based Rate

In 2015, Austin Energy developed three new pilot rates
with the goal of offering customers more rate options.
Along with an EV-only subscription rate, a prepayment
rate and a whole-home Time-of-Use rate were piloted. The
subscription, titled EV360, offers customers with a capacity
demand of less than 10 kW the ahility to use unlimited
off-peak (7pm-2pm weekdays, anytime during weekends)
kKWh's for EV charging for a fixed monthly fee of $30.%
Customers with demand over 10 kW have a fixed monthiy
fee of $50. Customers are able to charge on-peak, but

will incur a till adder of $0.14/kWh during the winter and
$0.40/kWh during the summer.,

The subscription coupled TOU-lke hours with a fixed
charge to give EV customers a predictable bill. To date,
the rate has resulted in 99% of participants using off-peak
electricity, However, Austin Fnergy has yet to determine
how much it has changed charging behavior beyond initial
survey data.

Lindsey McDeugall, the Program Manager for the EV360
program, published a report in September 2019 which
highlighted key takeaways and lessons learned from

the pilot program.*’ A key efement of the pilot's success
was educating customers. Participation required a large
investment by the customer, as they had to install both a
conduit and meter socket for the meter, obtain a permit,
and hire an electrician. This meant the pilot was limited in
reach, with those interested in participating being well-
educated and eager to participate. Pilot participation
required significant guidance from the utility. Austin Energy
worked closely with EVSE installers to inform them about
the program and created an “Installers tab” on

their website,

As FV360 was a small pilot with 100 participants,
management and administration of the program was
performed by one person—Lindsey McDougall. While
manageable for a small pitot, if Austin Energy decides
to offer the rate to all customers, additional staff would
be required, as well as training the call center to handle
customer inquiries,

Reflecting on the pilot, McDougal! noted that subscription
rates will be important to BV drivers and utilities. "BV
drivers charge off-peak for green initiatives and cost
savings and utilities will be exgected to have the same
values. Conseguently, there will be huge demand for
utilities to not penalize customers for having an £V, but
instead having rate structures that encourage conservation
where possible.”

[n addition to EV-only rates, McDougall also noted that
subscription structures could apply to other scenarios,
for example the whele home. “Especially with distributed
energy service providers, utilities will see a more dynamic
relationship between enargy resources and consumption.
There will become a two-way channel between the utility
and the customer.”

5) AMI Load Disaggregation:
Braintree Electric Light Department
(BELD), Bring Your Own Charger®

Advanced metering infrastructure {(AMI) is an integrated
system of smart meters, cormmunications networks,

and data management systems that enables two-way
communication between utilities and customers. Typically
gathering energy consumption data in 15-minute intervals,
AMI meters can generate vast amounts of data, with the
exact data varying based on utility and system.

BELD launched Sagewell's Bring Your Own Charger® (BYOC)
electric vehicle load management program in 2017, and
has approximately 80% of known EVs in their service area
under load management. The BYOC pregram does not
require any load control hardware because it utilizes AMI
meter data to verify off-peak charging compliance.

BELD began residential EV Joad management three years
ago, initially focusing on load control through EV smart
chargers. However, they quickly identified difficulties in
getting a significant volurme of smart chargers installed
and high program costs as key obstacles and transitioned
to Sagewell's non-hardware-based BYOC solution to

46 Additional details about the rate design are on page 7: Austin Fnergy, EV360 Whitepaper, Austin Energy’s Residentiof “Off Peak” Eleciric Vehicle
Charging Subscription Pifot: Approach, Findings, and Utility Toolkit, https://austinenergy.com/wem/connect/b216f45¢-Odea-4184-8e3a-

6f5178dd5112/ResourcePlanningStudies-EV-Whitepaper.pd PMOD=AJPERES&CVID=mQosOP).

47 See Austin Energy, EV360 Whitepaper, Austin Energy’s Residentiol “Off Peak” Electric Vehicle Charging Subscription Pilot: Approoch, Findings, and
Utility Toolkit, hitps://austinenergy.com/wcm/connect/b216f45c-0dea-4184-9e3a-6f5178dd51 1 2/ResourcePlanningStudies-EV-Whitepaper.

pdf?MOD=APERES&CYID=mQosOP).
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monitor BV charging using whole-home smart meter load
disaggregation (Figure 27). Through the program, BELD
has tracked customer charging of over 12,000 EV charging
days and verified over 95% off-peak charging compliance.

EV awners who agree to program their vehicles to charge
during off-peak hours are given a bill credit as an incentive.
if on-peak charging is identified from the AMI meter data,
customers were reminded they could lose the incentive
for the month. This daily tracking and accountability drove
significantly higher rates of successful off-peak charging
than do TOU rates, which achieve 70% to 80% of £V
charging during off-peak hours, hased on Sagewell's AM}
meter tracking data.

BELD found that eliminating load-control hardware caused
a higher percentage of FV owners in its service territory to
enroll in the program. The average customer enrollment
time is only 7 minutes via smartphone. Sagewell provides
support and program oversight to help customers as

they begin enrollment. BELD also found that enrolling
custorners early in their EV ownership fed to maximum
enrollment as enrollment rates decreased the longer

a customer owned an BV, BELD has used Sagewell's
EVFinder algorithm daily to find new EVs in utility smart
meter data and to direct EV program marketing messages
that included BYOC information to thase customers who
recently acquired an EV.

BELD's analysis of smart meter data also highlighted that
utilities should carefully analyze their TOU rates because
many may be discounting their regular residential rates
toc much and giving up more in margins than the peak
load reduction justifies. The BYOC program produced
significantly higher program participation and larger peak
load reduction at a lower cost than TOU rates. Sagewell
encourages utilities to carefully analyze their EV load
management options and to use their AMI data to find
the peak load reduction potential for customers rather
than using modeled results or data from other utilities.
For example, differences in weather, miles driven and utility
coincident peak times between different regions make it
chalienging to compare results between different EV load
management programs and highlights the importance of
using local AMI meter data for the analysis.

7) Conclusion

Time-varying rates are a valuable tool for utilities to
manage system costs by influencing residential EV charging
behavior. Spedifically, the quantitative analysis described

in this study shows that EV time-varying rates effectively
incentivize off-peak charging, and that customers are

Attributes that Increase Enrollment

interested in using them. Enticing the maximum number
of EV customers to enroll in these rates is essential to
ensuring that FV charging load is managed effectively.
Designing rates that encourage off-peak charging, save
customers money, require limited up-front fees, and that
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are easily available to EV customers leads to the highest
customer enrollments.

This section includes recornmendations for utilities as they
consider options for EY time-varying rates, and provides
next steps far other research topics, as we continue to
refine our knowledge about load management strategies.

A. Recommendations

Utilities can take advantage of early opportunities to
improve EV-grid integration through time-varying rates.
Recommendations compiled from the survey results and
utility interviews include:

1. Minimijze the up-front costs for customer enrofiment
wherever possible. Utility costs may include metering
equipment (and in some cases EVSE), installation, and
in-house utility overhead such as IT setup, marketing,
etc. Determining which costs the customer bears,
the manner in which they are collected (e.g., bundled
monthly charge versus a prepayment option), as well
as the recovery mechanisms for costs not recovered
directly from participants are critical considerations for
utilities and regulators.

2. Make the price differential between ‘on-peak’ and
‘off-peak’ significantly large to incentivize participation,

but not se large that it deters customers from enrolling,

Offering multiple rate options with different designs
allows utilities to appeal tc and engage more customer
types and preferences.

3. Where possible, incorporate an "opt out” rather than
passive "opt in" elective—especiaily for programs

containing a rebate or incentive for a charger or vehicle
purchase.

Make the time-varying rate options for consumers
meaningful, with substantive differences in the rate
structures rather than offering customers several
rates that have only slight variations. Provide tools and
information to help customers make a rate choice that
works best for them.

. Consider innovative approaches to rates and Incentives,

such as dynamic rates, off-peak credits, subscription
rates, and load disaggregation with retroactive
incentives.

Ensure adeguate marketing funding to promote the
rate to customers. Use multiple marketing channels
to amplify the message. Target rate marketing among
known or likely EV drivers.

Build a long-term strategy to transition from passive
managed charging to active managed charging,
considering the time it may take to introcduce and get
regulatory approval for new rates and programs,

Work with EVSE providers to deliver unified open
standards that could lower the cost of integrating
networked EV charger telemetry.

B. Future Research

While this report provides valuable new insight into £V
time-varying rates, a number of questions remain, These

include elements of rate design, evaluation, measurement,

and verification (EM&V) of rate effectiveness, lower-cost
alternatives to collecting charging data, how to measure
the key performance indicators (KPI) of marketing efforts,
the appropriateness of ratebasing program costs, and
more, as outlined below.

Active Load Manégerﬁent'

# What is the time horizon for active load management
offered by utilities and private vendors? What is the
value of active load management and what are the use
cases?

38

Rate Design

[}

&

Which customer segments prefer a separately metered
EV-only rate te a whole-home rate? What portion of
the customer base—enough to justify utilities offering
customers hoth options?

How can utilities design rates to promote efficient
utilization of lower-cost and clean generation
resources?

Will customers shift load to the off-peak period if it
occurs in the middle of the day (e.g.. when thereis
excess solar PV output)?

Do customers respond differently to peak/off-peak
pricing than te rate discounts, meonthly incentives,
or bonuses for charging at night?
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Nearly all of the EV Time-Varying Rates reviewed in this
report are TOU programs. Should utilities explore other
time-varying rate options for EV charging and would
some residential EV customers be better off under one
of these alternatives versus a TOU rate?

Should time-varying rates be required for participants
in ratepayer-funded EV home charging programs to
ensure that all customers benefit from large-scale shifts
in £V charging load to off-peak periods?

Rate Performance

Is time-varying EV pricing effective at encouraging £V
adoption, or is it primarily for encouraging off-peak
charging once the EV has been purchased?

How will these rates impact charging behavior—
especially among later adopters of EV technology?

How will utilities evaluate, measure, and verify

the effectiveness of EV rates—particularly utilities
transitioning from a pilot to a rate of general
application?

How da you measure the KPI of marketing expenditures
to increase the number of consumers on a rate and/or
who purchase an EV as a result of the rate?

Cost Recovery

Should secondary or submetering costs be recovered
from participants (which could be a significant deterrent
to participating) or wili the rate lead 1o off-peak charging
and benefit all customers, thereby justifying recovery

of the meter cost from a breader group of customers?
Should costs be recovered differently for “early
adopters” versus “late adopters” of EV technology?

How should the costs associated with EV rate and
program marketing, IT set up costs, and other overhead
be recovered?

Technology Considerations

i}

Will additiona! incentives encourage higher enrcliment
and mere off-peak charging?

Can customers enrolled in one demand management
program, such as BV charging, te motivated to join
other programs, such as smart thermostats or grid-
integrated water heating?

How can new tools nelp increase enrollment, such as
showing customers their average charging patterns in
monthly bils, compared to a different charging pattern
or a different rate?

Attributes that Increase Enroliment

HoEEE
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Appendix A: List of Available

Ex. AA-D-44

Residential EV Time-Varying Rates

The list of available residential £V time-varying rates was compiled using research from SEPA The Brattle Group, OpenEl,
and other online resources. This fist was updated through September 2019 and includes 64 rates from 50 utilities that
were open for enroliment at the time they were collected. This list does not include expired or grandfathered rates.
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11

12

13

14 .

15

16

17

18

19

40

Alabama Power Company
Alaska Electric Light and Power Co,

ALLETE (Minnesata Power)
Anaheim Pubiic Utilities

Austin Energy
Baltimore Gas and Electric
Betmont Light
Berkeley Electric Coop Inc.

Braintree Electric Light Department
City of Burbank Water and Power

Coastal EMC
CobbEMC
Concord Municipal Light Plant
Concord Municipai Light Plant
Cansolidated Edison Company
Consclidated Edison Company
Consumers Energy Co,

Consumers Energy Co.

Dakota Electric Cooperative

PEV Rate Rider
Off-Peak Electric Vehicle Charging

EV TOU Rate

Developmental Schedule D-EV Rate

{Developmental Domestic Electric Vehicles)

EV360
Schedu!é Ev
Bring Your Own Charger
Off-Peak EV Rate

Bring Your Own Charger Program

Optional Time-of-Use Rates for Electric
Vehicle Owners

TOU-PEV-1
NiteFlex
Rate R-1
EV Miles Pragram
Spedcial Provision E of SC1 Rate Il
Special Provision F of SC1 Rate |l
REV-1

REV-2

Scheduie EV-1 Pilot—Residential Electric
Vehicle Service

Time-of-Use

Time-of-Use
Time-of-Use
Time-of-Use
Subscription
Time-of-Use
Off-Peak Credit
Time-of-Use
Off-Peak Credit
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Off-Peak Credit
~Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use

Time-of-Use
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21

22:
n
24
.25

25;

27

28

29

©30
31
32

33 .

34
© 35
| 36
37
38
39
40
4

42
43

44

Delmarva Power & Light
DTE
Evergy

Georgia Power Company
Gulf Power Co.

Hawaii Electric Light Company
Hawaiian Electric Company
Indiana Michigan Power Company

Indianapclis Power & Light Company
Jackson EMC

Los Angeles Department of Water and Power
Madison Gas & Electric
Maui Flectric Company
New Hampshire Flectric Cooperative
Norwood Light Department
NV Energy
NV Energy
NV Energy
NV Energy
QOrange and Rockland Utilities
Otter Tail Power Company
Pacific Gas & Electric

Pacific Gas & Electric
Pacific Power (PacifiCorp)

Pepce Holdings, In<.

Astributes that Increase Enrollment

R-PIV
D1.9 EV Time-of-Use

Residential Electric Vehicle Rate

Schedule TOU-PEV-6—Plug-in Electric Vehicle

Rate Schedule RSVP Residential Service
Variable Pricing

Schadule TOU-RI
Schedule TOU-RI
Tariff RS-PEV
IPL Resﬁoﬁée: Rate EVX

Residential Plug-in Electric Vehicle Rate
(APEV-19)

EV TOU
Shift & Save
TOU BY
EV Time-of-Use Rate
Bring Your Own Charger Program
OD-REVRR-TOU
ODM-1-TOU REVRR
ORS-TOU REVRR
ORM-TOU RMEVRR
O&R 5C19
Off-Peak £V
EV-2A; Electric Schedule EV—Rate A

EV-B; Electric Schedule EV—Rate B

Schedule 5—Separately Metered Electric
vehicle Service For Residential Consumer

Whole House EV TOU

Ex. AA-D-44

Time-of-Use

Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use

Time-of-Use

Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use

Time-of-Use

Smart Electric
- Power Alliance

Off-Peak Credit

41



Residential Electric Vehicle Rates That Work
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46

47 .

48
49
50
51
52
| 53
- 54

55

56

58

59

60

61 -

62

63

64

Varying Rates, September 20

Piedmont Electric Membership Corpeoration

Rocky Mountain Power (PacifiCorp)

Rocky Mountain Power (PacifiCorp)

Sacramento Municipal Utility District
Salt River Project
San Diego Gas & Electric
San Diego Gas & Electric
San Diego Gas & Electric
San Francisce Public Utilities Commission
Sawnee EMC
Southern California Egison Co.
Virginia Electric & Power Cao.
Virginia Electric & Power Co.
Wake Electric Membership Corporation
Wake Electric Membership Corporation

Wellesley Municipal Light Plant

Wright-Hennepin Cooperative
Electric Association

Xcel Energy MN
Xcel Energy MN

Xcel Energy MN

Schedule R/SGS-TOD-E-PEV

Schedule 2E—Residential Service—
Electric Vehicle Time-of-Use Option—
Temporary—Rate Option 1

Schedule 2E—Residential Service—
Electric Vehicle Time-of-Use Option—
Temporary—Rate Option 2

Schedule R-TOD, rate category RTO1
£-29 Residential Eieétric Vehicle Price Plan
EVTOU 2
EVTOU S
.EV TOU
Schedule REV-1
Schedule PEV-7
TOU-D-PRIME
Schedule EV
Schedule 1EV
EV Rate
EVTOU

Bring Your Own Charger Program

EV TOU Rate

Residential Etectric Vehicle Pilot Service
Rate Code A80

Residential Electric Vehicle Pilot Service
Rate Code A8

Residential Electric Vehicle Service
Rate Code AD8

Source: Smart Eleciric Power Alfiance, 2019. Updated through September 30, 2019.
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Time-of-Use

Time-of-Use

Time-of-Use

Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Time-of-Use
Off-Peak Credit
Time-of-Use
Time-of-Use

Time-of-Use

Time-of-Use
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# Baltimore Gas & Electric, 2018, BGE Flectric Vehicle Off

Peak Charging Pilat, Docket 9261: In The Matter of the
Investigation into the Regulatory Treatment of Providers
of Electric Vehicle Charging Stations and Related
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» httpd//www.madrionline.org/wp-content/
uploads/2017/06/BGE-EV-rate-design-pilot.pdf

» https//www.psc.state.md.us/wp-content/uploads/
2015-Electric-Vehicle-Pilot-Program-Report-.pdf

Citizens Utility 8oard (CUB) and Environmental Defense
Fund (EDF). 2017, The Costs and Benefits of Real-Time
Fricing.

» httpsi//citizensutilityboard.org/wp-content/uploads/
2017/11/FinaiRealTimePricingWhitepaper.pdf

Electric Power Research Institute. 2018. £lectric Vehicle
Driving, Charging, and Load Shape Analysis: A Deep Dive
Into Where, When, and How Much Saft River Project (SRP)
Electric Vehicle Customers Charge. 3002013754.

» httpsi//www.fleetcarma.com/srp-studying-how-the-
increasing-number-of-ev-drivers-will-impact-the-grid/

» https://www.epri.com/#/pages/product/000000003
002013754/?lang=en-US

Environmental Defense Fund. 2015. A Prirner on
Time-Variant Electricity Pricing.

» https://www.edf.org/sites/default/files/a_primer
on_time-variant_pricing.pdf

Nexant. 2014. Final Evaluotion for San Diego Gas
& Electric’s Plug-In Electric Vehicle TOU Pricing and
Technology Study.

» hitps://drive.poogle.com/file/d/0B6IuZ_
5q22LbUDBEWDNwWYmSxems/view

Pacific Gas & Electric, San Diego Gas & Electric,
Southern California Edison. 2014. 3rd joint 10U Electric
Vehicle Load Research Report.

= hitp//docs.cpuc.ca.gov/PublishedbDocs/Efile/GO0O0/
M143/K954/143954294.PDF

Attributes that Increase Enroliment

Regulatory Assistance Project. 2019. Start with Smort:
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Appendix C: Time-Varying Rate Definitions

For the purposes of this report, time-varying rates are
grouped into seven categories: Time-of-Use (TOU),
Subscription Rates, Off-Peak Credits, Real Time Pricing
{RTP), Variable Peak Pricing (VPP), Critical Peak Pricing
{CPP), and Critical Peak Rebates (CPR).*®

These rates are illustrated in Figure 28.%

o

Time-of-Use (TOU) rates typically have two or more
price intervals (e.g., peak, off-peak, super-off-peak) that
differ based on fevels of demand observed throughout
the day. Sometimes these prices vary by season, but
generally speaking both the prices and the designated
price interval haurs for each tier remain constant from
day to day.

Subscription Rates allow customers to pay a fixed
monthly fee for electricity and other utility-provided
services in exchange for unlimited charging during
certain hours of the day or days of the week. Customers
would subscribe to a plan which meets their specific
needs, varying from "economy” packages which give

the utitity some ability to control their load at restricted
and pre-published times to help meet grid needs, to
high-priced packages with long-term subscriptions and
access to new technologies without upfront costs.

Off-Peak Credits can take the form of a fixed or
variable incentive provided as a rebate or a bill credit
in exchange for restricting consumption to designated
hours of the day or days of the week,

Dynamic Rates (time periods and prices vary based on
system conditions and power cost).

2]

Real Time Pricing (RTP) is the most complex time-
varying rate. Variable, hourly prices are determined
either by day-ahead market prices in order to allow the
customer to be notified with time to after consumption
decisions, or real-time spot market prices.

Variable Peak Pricing (VPP) is a hybrid of TOU and
R1P, with price intervals (e.g., peak, off-peak) that are
constant like a TOU rate but allow for the price charged
during the peak tier to differ day to day. The peak price
charged varies from day to day either based on market
prices or a set of predetermined ieveals, to reflect
system conditions and costs.

48
49

44

Critical Peak Pricing (CPP) has a higher rate at
designated peak demand events (also called “critical
events”) on a limited number of days during the year
to reflect the higher system costs during these hours,
The custorner can aveid paying high prices by reducing
electricity use during these periods of high demand
(which may only cccur up to a predetermined number
of times per year) and benefit from a lower price for
non-event hours relative to the flat rate. This pricing
provides a strong incentive for customers to reduce
consumption during peak hours of critical event days,
but provides na incentive to reduce use on non-event
days or hours,

Critical Peak Rebate (CPR), also called Peak Time
Rebate (PTR), is the inverse of CPP. Utilities pay
custorners a rebate for each kWh of electricity they
reduce during peak hours of peak demand events.
Sirnilar to CPP, this pricing incentivizes a reduction in
use during even days, but does not provide an incentive
for customers to reduce use on non-event days or
hours.

Definitions adapted from: Environmental Defense Fund, 2015, A Primer On Time-Variont Electricily Pricing, hitps:/fwww.edf.org/sites/default/
files/a_primer_on_time-variant_pricing.pdf . Subscription Rates and Off-Peak Credits are not discussed in the EDF primer.

Ibid.
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" Critical Event
¥ (e.g. Heat Wave) | . ~
g : - - ~
e
Bh - . .
g;.__....g.s.,..:.-""""""" Typical Daily
‘ Demand ..
T T T 1
1AM 5AM Noon 5PM Midnight

Real Time Pricing {RTP)

Huctuates hourly based Critical
i ~
on generation cost . - . E\vent
Standard Flat Rate P e

T

-

P . -
—-_-—----_9-‘;;“/\/

Time-of-Use Pricing (TOU)

'fypical Day

Fixed periods based
on typical daily demand,
critical event has no effect

Variable Peak Pricing (VPP) Fixed periods based B
on typical daily demand, ¥ TishCost

peak price varies based T
Standard Flat Rate on generation cost Standard Cost

ﬂﬂﬂﬂ | o | L

Critical Peak Pricing (CPP)

Standard Flat Rate

Critical
Event

Cents per Kilowatt-hour

Flevated pricing
during critical times

.l

Standard Flat Rate

Critical Peak Rebate {CPR) During criticat events,
customer is paid this
amount for each kwWh

below a baseline quantity

o

!§_;§ndard Flat Rate

T -
1AM 5 AM Noon 5PM
Time of Day
Source: Environmental Defense fund, 2015 with edits by the Smart Electric Power Alliance ™

50 Environmental Defense Fund, 2015, A Primer On Time-Variont Electricity Pricing, https:/fwww.edf.org/sites/default/files/a_primer_on_time-

variant_pricing.pdf
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DECISION ON THE TRANSPORTATION ELECTRIFICATION
PRIORITY REVIEW PROJECTS

Summary
Today’s decision approves, with modifications, 15 of the Priority Review

Projects proposed by California’s three largest electric utilities and approves
budgets totaling approximately $41 million. Two proposed Priority Review
Projects are rejected. This decision further sets aside $1,644,511 for evaluation of
the projects upon their completion. The approval and implementation of these
Priority Review Projects continues the California Public Utilities Commission’s
efforts to meet the clean energy and widespread transportation electrification
goals of Senate Bill 350. This decision is another step forward in ensuring
California meets its clean air and greenhouse gas reduction goals for 2030 and
beyond. This proceeding remains open to consider the large electric utilities’
standard review projects and any other issues as defined in the scoping memo.
1. Background

On October 7, 2015, Senate Bill (SB) 350, the Clearn Energy and Pollution
Reduction Act (Chapter 547, Statutes of 2015) was signed into law, establishing
new clean energy, clean air and greenhouse gas and reduction goals for
California for 2030 and beyond. Among other things, SB 350 requires utilities to
undertake transportation electrification activities.

SB 350 added and revised a number of different code sections pertaining
to, among other things, the electrification of the transportation sector. In
particular, SB 350 added Public Utilities Code_ Sec_tion_ (Pub. Util. Code §) 740.12 )

to address transportation electrification (TE).! Section 740.12(b) states:

I Unless otherwise stated, all code section references are to the Public Utilities Code.
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The commission, in consultation with the State Air Resources
Board and the Energy Commission, shall direct electrical
corporations to file applications for programs and investments
to accelerate widespread transportation electrification to
reduce dependence on petroleum, meet air quality standards,
achieve the goals set forth in the Charge Ahead California
Initiative (Chapter 8.5 (commencing with Section 44258) of
Part 5 of Division 26 of the Health and Safety Code), and
recduce emissions of greenhouse gases to 40 percent below
1990 levels by 2030 and to 80 percent below 1990 levels by
2050. Programs proposed by electrical corporations shall seek
to minimize overall costs and maximize overall benefits. The
commission shall approve, or modify and approve, programs
and investments in transportation electrification, including
those that deploy charging infrastructure, via a reasonable
cost recovery mechanism, if they are consistent with this
section, do not unfairly compete with nonutility enterprises as
required under Section 740.3, include performance
accountability measures, and are in the interests of ratepayers
as defined in Section 740.8.

TE is defined by § 237.5 as follows:

“Transportation electrification” means the use of electricity
from external sources of electrical power, including the
electrical grid, for all or part of vehicles, vessels, trains, boats,
or other equipment that are mobile sources of air pollution
and greenhouse gases and the related programs and charging
and propulsion infrastructure investments to enable and
encourage this use of electricity.

The Commission issued an Amended Scoping Memo and Ruling
(Amended Scoping Ruling) on March 30, 2016 in Rulemaking (R.) 13-11-007
adding SB 350 TE issues to that Rulemaking,. -

As directed by § 740.12(b), the Commission began consulting with
representatives of the California Air Resources Board (CARB) and the California

Energy Commission (CEC) about the TE issues, which led to the development of
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“ideas on what types of applications should be filed, and to conduct a workshop
[April 29, 2016] on what the respective agencies are doing with respect to
transportation electrification issues.”?

On September 14, 2016 an Assigned Commissioner’s Ruling (ACR) was
issued in R.13-11-007 directing Pacific Gas and Electric Company (PG&E),

San Diego Gas & Electric Company (SDG&E), and Southern California Edison
Company (SCE) to file their first round of TE applications by January 20, 2017.3
The ACR also set forth guidance on what the TE applications should contain and
the criteria the applications would have to meet.4 Decision (D.) 16-11-005
confirmed and ratified the guidance in the ACR.

Among other things, the applications were to contain proposals for
Priority Review Projects and standard review projects. Priority Review Projects
(PRPs) are those programs which are non-controversial, short term (e.g.
one year) investments, with budgets limited to no more than $4 million per
project, with a total funding total of $20 million for each utility.> Standard

review projects (SRPs) are those larger programs that do not meet the criteria for

PRPs.¢

2 Amended Scoping Ruling at 13.

3 The ACR states that PG&E, SDG&E, and SCE may be directed in a future decision to file
additional transportation electrification applications.

* The ACR also addressed whether the smaller electrical corporations should be required to file
SB 350 transportation applications, and recommended that the smaller electrical corporations
should be made respondents to R.13-11-007 and that a proposed decision should be prepared
for that purpose.

5 ACR, Appendix A.
6 ACR, Appendix A.
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On January 20, 2017 California’s three largest electric utilities, PG&E,
SDG&E and SCE, filed their applications for approval of proposed programs and
investments to accelerate widespread transportation electrification. After the
prehearing conference (PHC), a Scoping Ruling was issued on April 13, 2017.
Among other things, the Scoping Ruling consolidated the three applications,
established separate procedural schedules for the processing of the proposed
PRPs and the SRPs, and identified the scope of issues.

The Scoping Ruling determined that no evidentiary hearings would be
held for the proposed PRPs. Instead, the Scoping Ruling noticed a workshop for
May 17, 2017 to discuss the PRPs, followed by the filing of opening and reply
briefs.

Following the May 17, 2017 workshop, the parties filed their opening briefs
on June 16, 2017, and reply briefs on July 10, 2017.

On August 23, 2017, PG&E filed a motion for acceptance of Updated Cost
Estimates For Priority Review Projects after responding to a data request from the
Energy Division that requested further details about PG&E's cost estimates for
the five PRPs.” The motion updated each of the proposed projects’ individual
budgets, but ensured the subtotal for all five PRPs at $20 million.# Since no party
filed a response to the August 23, 2017 motion, and to accurately reflect the

estimated budget for each of PG&E’s PRPs, the motion is granted.

7 The motion included redlined testimony that updated the cost information consistent with the
responses to the Energy Division data request. For ease of reference, when citing to this updated
testimony, we will refer to it as Exhibit PG&E-1. .

8 Several of the parties note that each utility’s PRPs will cost ratepayers more than $20 million
for each utility as a result of the revenue requirement that will be collected for assets in ratebase.
(See The Utility Reform Network (TURN) Opening Brief at 29-30, Attachiment 1; Utilities
Consumer Action Network (UCAN) Opening Brief at 5-10.)
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In September 2017, the Commission held three community meetings in
Richmond, Los Angeles, and Chula Vista, CA. Over 100 members of the public
attended these meetings and provided comments on a range of issues included
in the PRPs and SRPs of the utilities Transportation Electrification applications.
In these meetings, many members of the public expressed support for some or
many of the proposed TE projects, especially in the medium-duty/heavy-duty
(MD/HD) vehicle space. Members of the public were especially interested in
pollution abatement and any health benefits available from TE in disadvantaged
communities (DACs).? Many members of the public also expressed concern
about the bill impacts of the utility investments and how those would be
connected to benefits, including economic, seen in their communities.

2. Priority Review Projects Evaluation Criteria

Today’s decision focuses on the proposed PRPs for PG&E, SDG&E, and
SCE. At the very core, PRPs should be those proposals that are less-controversial
in nature, are able to be implemented in approximately a 12 month timeframe,
and limited to no more than $4 million in costs per project, with a total funding
limit of $20 million for each utility.1 The sections below detail the statutory and
regulatory provisions for approval of the proposed TE projects, followed by a
discussion of each utility’s PRPs and how the project meets (or does not meet)

the statutory and regulatory goals we have established.

9 For the purposes of this decision, DACs are defined as sites in the top quartile of census tracts
defined through the most updated version of California Environmental Protection Agency’s
CalEnviroScreen, either on a state-wide or utility territory basis, whichever is broader. DACs
must also meet the spirit of the definition, as described in D.16-12-065. Available at

https:/ /ochha.ca.gov/calenviroscreen/report/ calenviroscreen-30.

10 ACR, Appendix A,
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Taking a step back, it is important to consider the PRPs in the context of
direction we received from the Legislature and Governor regarding the need for
widespread transportation electrification. The proposed PRPs are
overwhelmingly focused on the electrification of MD/HD transportation
equipment, including delivery trucks, fork lifts, airport and seaport equipment,it
due, in part, to at least three factors.

First, the Commission has already approved light-duty Electric Vehicle
(EV) charging infrastructure projects for each of the utilities.’2 The ACR was
specific that the utilities should not propose additional phases of already
authorized light-duty EV charging projects, until the utilities and Commission
have an opportunity to review the results of implementation of the first phases of
those projects.’® Second, the definition of TE in SB 350 is far reaching specifically
to ensure inclusion of all sectors of the transportation industry. In that way, it
was deliberate that the utilities should consider electrification of vehicles outside
of the light-duty sector. And, third, SB 350 also is clear that widespread TE
should benefit DACs. In many cases, DACs can be disproportionally affected by
air pollution from transport, transit, and freight. Considering this, we are
generally supportive of the direction the utilities have taken in proposing

projects to better understand the opportunities for electrification of the MD/HD

vehicle sector,

11 $27.9 million out of the $42 million approved budgets will go toward projects in the MD/HD
sectors. ' '

12 SDG&E's Power Your Drive pilot as approved in D.16-01-045, SCE's Charge Ready pilot as
approved in D.16-01-023, and PG&E's EV Charge Network as approved in D.16-12-065.

13 ACR at 32.
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That said, we also want to ensure investment in projects that can help
stimulate private sector investment and will lead to scaled up TE in various
sectors, while balancing costs and ensuring benefits for ratepayers. The projects
approved in this decision are meant to be short-term pilot approaches to allow us
to better understand whether or how utility investment in a particular market
segment can help achieve the many goals for TE laid out by SB 350.

Finally, it is worth noting here that no one utility project is expected to
meet all the goals of widespread TE as defined in SB 350 or the ACR, as the
objectives are wide-ranging. Instead, when considering the utilities” proposed
TE plans, we expect a balance of projects that, collectively, address many of the
goals and objectives listed below and are targeted at the most critical barriers to
or benefits of TE in each utility service territory.

2.1. Statutory Provisions

The lead principles for TE come from § 740.12(b). As summarized ecarlier,
this code section instructed the Commission to direct the electrical corporations
to file “programs and investments to accelerate widespread transportation
electrification....”

In § 740.12(a)(1), the Legislature found, among other things, that
widespread TE is needed to achieve the goals set forth in the Charge Ahead

California Initiative,4 and to reduce emissions of GHG “to 40 percent below

11 The goals of the Charge Ahead California Initiative “are to place in service at least 1,000,000
zero-emission and near-zero-emission vehicles by January 1, 2023, to establish a self-sustaining
California market for zero-emission and near-zero-emission vehicles in which zero-emission
and near-zero-emission vehicles are a viable mainstream option for individual vehicle
purchasers, businesses, and public fleets, to increase access for disadvantaged, low-income, and
moderate-income communities and consumers to zero-emission and near-zero-emission
vehicles, and to increase the placement of those vehicles in those communities and with those

Footnote continued on next page
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1990 levels by 2030 and to 80 percent below 1990 levels by 2050...."1% The
Legislature also found that “ Advanced clean vehicles and fuels are needed to
reduce petroleum use, to meet air quality standards, to improve public health,
and to achieve greenhouse gas emissions reductions goals,” and that widespread

TE “requires electrical corporations to increase access to the use of electricity as a

transportation fuel.”

The Legislature recognized the impact of TE, and found at § 740.12(a)(1), in

part:

(C) Widespread transportation electrification requires

increased access for disadvantaged communities, low- and

moderate-income communities, and other consumers of

zero-emission and near-zero-emission vehicles, and increased

use of those vehicles in those communities and by other

consumers to enhance air quality, lower greenhouse gases

emissions, and promote overall benefits to those communities

and other consumers.

(F) Widespread transportation electrification should stimulate
innovation and competition, enable consumer options in
charging equipment and services, attract private capital
investments, and create high-quality jobs for Californians,
where technologically feasible.

(G) Deploying electric vehicles should assist in grid
management, integrating generation from eligible renewable
energy resources, and reducing fuel costs for vehicle drivers
who charge in a manner consistent with electrical grid
conditions.

consumers to enhance the air quality, lower greenhouse gases, and promote overall benefits for
those communities and consumers.” (Health and Safety Code § 44258.4.)

15 The 2030 reductions are mandated in Health and Safety Code § 38566, and the 2050
reductions are set forth in Governor Schwarzenegger’s Executive Order 5-3-05.
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(H) Deploying electric vehicle charging infrastructure should
facilitate increased sales of electric vehicles by making
charging easily accessible and should provide the opportunity
to access electricity as a fuel that is cleaner and less costly than
gasoline or other fossil fuels in public and private locations.

The Legislature directed the Commission to consider those findings,
among others, set forth by § 740.12(a)(1) when “designing and implementing
regulations, guidelines, plans, and funding programs to reduce greenhouse gas

emissions.”
Section 740.12(a)(2). Pursuant to § 740.12(b):

» The proposed TE programs shall seek to minimize overall
costs and maximize overall benefits.

¢ The Commission shall approve, or modify and approve, TE
programs and investments, including those that deploy
charging infrastructure, through a reasonable cost recovery
mechanism.

* The approval, or modification and approval, of the programs
and investments must be consistent with § 740.12, do not
unfairly compete with nonutility enterprises as required by §
740.3(c), include performance accountability measures, and
are in the interests of ratepayers as defined in § 740.8.

Section 740.8 defines the interests of ratepayers as follows:

As used in Section 740.3 or 740.12, “interests” of ratepayers,
short- or long-term, mean direct benefits that are specific to
ratepayers, consistent with both of the following:

(a) Safer, more reliable, or less costly gas or electrical service,
consistent with Section 451, including electrical service that is
safer, more reliable, or less costly due to either improved use of
the electric system or improved integration of renewable energy
generation.

(b) Any one of the following;

(1) Improvement in energy efficiency of travel;

-10 -
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(2) Reduction of health and environmental impacts from air
pollution;

(3) Reduction of greenhouse gas emissions related to electricity
and natural gas production and use;

(4) Increased use of alternative fuels; and

(5) Creating high-quality jobs or other economic benefits,
including in disadvantaged communities identified pursuant
to Section 39711 of the Health and Safety Code.

In addition, § 740.3(c) requires the “costs and expenses of those programs
are not passed through electric or gas ratepayers unless the commission finds
and determines that those programs are in the ratepayers’ interest.”
Furthermore, § 740.12(c) requires that before the Commission can authorize “an
electrical corporation to collect new program costs related to transportation
electrification in customer rates,” the Commission “shall review data concerning
current and future electric transportation adoption and charging infrastructure
utilization....”16

2.2. Assigned Commissioner Ruling Provisions

The ACR established a complementary set of principles that guide our
review and analysis of the PRPs. In the ACR, the assigned Commissioner set
forth the guidelines on what the TE applications should contain, and the criteria
the applications would have to meet. In particular, the ACR encouraged projects

that:

16 Section 740.12(c) also states: “If market barriers unrelated to the investment made by an
electric corporation prevent electric transportation from adequately utilizing available charging
infrastructure, the commission shall not permit additional investments in transportation
electrification without a reasonable showing that the investments would not result in long-term
stranded costs recoverable from ratepayers.”

-11 -
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Fit with the California Public Utilities Commission (CPUC or
Commission) and utility core competencies and capabilities;

Address the multiple goals of widespread TE;
Consider Commissioner-identified priority projects;
Align with Local, Regional and Broader State Policies;
Promote driver, customer and worker safety;
Leverage non-utility funding;

Identify a Vehicle Grid Integration (VGI) Communication
Standard;t”

Consider utility incentives or other regulatory mechanisms;

Propose two-five year pilots and programs with a selection of
one-year pilots for priority review; and

Provide anonymous and aggregated data for evaluation.

The ACR provides guidance about the applications as follows:

The TE application shall explain how the proposed projects or
investments will accelerate the adoption of TE.

The TE application needs to demonstrate, with specific
monitoring and evaluation criteria, how the projects and
investments will align with the findings set forth in

§ 740.12(a)(1).

The TE application shall describe how each project and
investment will minimize overall costs and maximize overall

benefits.

17 The utilities were directed to address whether they intended to adopt standard Vehicle Grid
Integration (VGI) communications protocols in their applications. Consistent with Pub. Util.
Code §§ 740.2, 740.3(a) and 8362, the Comumission is cooperating with the CEC, CARB and
California Independent System Operator {CAISO) in conducting a working group to determine
whether the state should adopt a specific VGI communications protocol. No recommendation
has been issued from this working group, so any Commission rulemaking on whether to adopt
any specific protocol or protocols or similar requirements will be addressed in a future decision.

S12 -
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¢ The TE application shall describe the cost recovery mechanism
the utility is seeking.

¢ The TE application shall describe how each proposed project
and investment does not unfairly compete with nonutility
enterprises.

¢ Each of the proposed TE projects and investments shall
include performance accountability measures.

¢ The TE application shall describe how each proposed project
and investment is in the interests of ratepayers.

o The TE shall provide testimony about the following: current
and future electric transportation adoption and charging
infrastructure utilization; any market barriers that prevent
electric transportation from adequately utilizing available
charging infrastructure, and a reasonable showing that the
investment will not result in long-term stranded costs
recoverable from ratepayers.

For the PRPs, the ACR stated that these projects and investments “should
be non-controversial in nature, and limited to no more than $4 million in costs
per project, with a total funding limit of $20 million for each utility.” The ACR
also encouraged rate design proposals, and stated that such “proposals should
encourage TE charging to maximize the use of renewable energy or to charge at
times that resolve conflicting capacity constraints at the transmission and
distribution levels....”18

The ruling also encouraged PRPs that focus on various modes of
transportation, especially when they “are located in or pass through
disadvantaged communities.”'” The proposed projects and investments also

need to be different from pilots that the Commission has already authorized. In"

18 ACR at 31.
19 ACR at 31.

-13 -
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addition, the proposals should “provide the biggest impact for the amount of
money spent, i.e., ‘minimize overall costs and maximize overall benefits’....” 20

If the proposed PRP includes an education and outreach component, the
ACR directed the utility to explain why this component is needed, how it will
leverage existing resources, the target audience, the type of messaging to be
provided to customers, the intended outcome of this effort, and how the
effectiveness of these activities will be measured.

The ruling also encouraged PRPs that can be implemented quickly, are
capable of being scaled up, and leverage the results of past projects. In addition,
for all projects and investments, the utilities are to “ensure that the construction,
interconnection, and operation of projects in their TE portfolio ... account for the
safety of utility workers, the electricity customer, and the drivers of the TE
technology.”2

Using all of these guidelines and criteria, we analyze the proposed PRPs
by each utility.

3. Discussion and Analysis of SDG&E’s Proposed PRPs
SDG&E requests that six PRPs be authorized by the Commission for a total

of $18.193 million.

20 ACR at 31.
1 ACR, Appendix 2.

~-14 -
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SDG&E: Summary of Proposed PRPs%

Section Proposed PRP Capital | Expense | Total
3.1 Airport Ground Support $2.41 $0.43 $2.84
Equipment
3.2 Electrify Local Highways $3.31 $0.69 $4.00
3.3 MD/HD and Forklift Port $1.84 $0.57 $2.41
Electrification
34 Fleet Delivery Services $3.23 $0.46 $3.69
3.5 Green $2.46 $1.01 $3.46
Taxi/Shuttle /Rideshare
3.6 Dealership Incentives N/A $1.79 $1.79
SUBTOTAL: | $13.25 $4.95 $18.19

Unlike the PG&E and SCE proposals, SDG&E proposes end-to-end utility
ownership of the charging infrastructure associated with its PRPs, including
ownership of the Electric Vehicle Supply Equipment (EVSE). Many parties
oppose this model and argue that it is not scalable to support the level of TE
needed to meet the state’s greenhouse gas reduction and air quality targets.2
However, other parties argue that in more challenging segments such as
multiunit dwellings and fleet depots, utility ownership may make sense.2* At
this point in the state’s path towards widespread transportation electrification,
we find value in testing, evaluating, and comparing a variety of models to
identify and address the different barriers associated with certain market

segments.

22 All costs in millions and based on Application (A.) 17-01-020 at 8; estimated costs do not
include adjustments for overhead loaders and escalation factors. After updating the capital and
O&M costs with the appropriate adjustment factors, the total PRP costs is $26.428 million.

B ChargePoint Reply Brief at 11.
2 NRDC et al. Reply Brief at 3.

-15 -
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SDG&FE's Port Electrification Project is approved as proposed. SDG&E's
Airport Ground Support Equipment, Electrify Local Highways, Fleet Delivery
Services, Green Taxi/Shuttle/Rideshare, and Dealership Incentives Projects are
approvled with modifications described in the following sections. Table 1in
Section 6 summarizes the approved funding levels for SDG&E's proposed
projects.

3.1. Airport Ground Support Equipment

SDG&E proposes to install charging ports, metering equipment, and data
loggers at the San Diego\ International Airport (SDIA) and to work with the
airport and its tenants to increase the number of electric ground support
equipment (GSE) charging ports by 45 ports, and to retrofit 15 existing charging
ports. SDG&E will also upgrade the electric infrastructure as needed to support
the charger ports. According to SDG&E, the new and retrofitted chargers will
support about 90 new pieces of electric GSE at the airport in addition to the
120 existing pieces of electric GSE. SDG&E contends that the technical
development and operational capabilities of electric GSE have matured which
should lead to higher utilization of this type of equipment at the airport. The
electric GSE that will be supported by this project include baggage tractors, cargo
belt loaders, pushback tractors, forklifts, and other equipment.

SDG&E “will install, own, operate, and maintain the necessary
infrastructure and charging equipment, including the circuit, panel and charger,

in order to integrate electric GSE charging equipment utilized by the [SDIA] and

- 16 -
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airport tenants efficiently to the grid,”? SDG&E will integrate this project with
SDIA’s 5.5 megawatt (MW) photovoltaic (PV) system to the extent possible.

SDG&E will collect and analyze data about electric GSE charging load
patterns, and the impact of converting from internal combustion GSE equipment
to electric GSE equipment to allow SDG&E to “better understand the increased
load resulting from the adoption of electric GSE, the time of day of the additional
charging load, and the appropriate ratio of charging ports to vehicles,” and will
allow SDG&E to collaborate with the SDIA and its “tenants to operate and
charge electric GSE at times that are beneficial rather than detrimental to local
distribution circuits and the electric grid in general.”?¢ In addition, the airport’s
onsite PV system will allow for an analysis of the interaction between the onsite
solar and electric GSE charging.

SDG&E estimates that this project will support about 90 new pieces of
electric GSE, which will lead to an estimated first year reduction of 1,174 metric
tons of carbon dioxide, and a lifetime net reduction of 25,130 metric tons of
carbon dioxide.?

SDG&E requests a total of $2.840 million for its Airport GSE project,
$2.406 million in capital, and $434,140 in expense.

3.1.1. Alignment with Statutory and Regulatory Goals

Several parties present concerns about the viability of SDG&E’s SDIA GSE
project suggesting SDG&E should gather data and information about the 120

existing GSE prior to investing in additional infrastructure to accelerate further

% Exhibit SDG&E-3 at RS-5.
26 Exhibit SDG&E-3 at RS-5.
27 Exhibit SDG&E-3 at RS-12.

-17 -
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adoption. The National Diversity Coalition & National Asian American
Coalition note that the existing electric GSE already make up 20 percent of
SDIA’s fleet of 540 GSE vehicles and proposes that SDG&E install load research
meters on the existing electric GSE and develop load management plans that
could lead to lower-cost charging and better integration of SDIA’s on-site solar
array.”® Similarly, TURN recommends SDG&E should conduct surveys to better
document the existing number of electric GSEs so that it can measure the
incremental GSE adoption associated with any ratepayer-funded infrastructure.?
Office of Ratepayer Advocates (ORA) recommends that SDG&E focus on
gathering data from the existing fleet of electric GSE, and that the project be
limited to funding retrofits for the existing EVSE and integration of the solar
array.*0

Multiple parties support the idea of investing at the SDIA, because it is
adjacent to DACs, and could provide air quality benefits to those neighboring
communities.? While we agree reducing emissions from diesel GSE at the
airport could provide air quality benefits to nearby communities, there is not
enough data available to inform whether further investment in new charging
infrastructure is necessary to support more electric GSE than are currently

deployed. Given the large number of existing electric GSE at the airport and the

28 National Diversity Coalition & National Asian American Coalition Opening Brief at 6.
2 TURN Opening Brief at 33.
30 ORA Opening Brief at-27.

31 Earthjustice (representing East Yard Communities for Environmental Justice and Center for
Community Action and Environmental Justice) Opening Brief at 12; The Natural Resources
Defense Council, Coalition of California Utility Employees, and Plug in America Opening Brief
at17.
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lack of data regarding the operations of these vehicles, SDG&E should first
collect additional information about the existing equipment and understand why
SDIA has not expanded its electric GSE fleet before providing incentives to
support expansion of the fleet.

To better align with the goals of SB 350, SDG&E’s proposed budget of
$2,839,738 is approved contingent upon the implementation of the following
two-phase approach for its SDG&E's SDIA GSE PRP.

In the first phase, SDG&E is directed to upgrade any existing EVSE that
needs retrofitting, install load research meters on the existing electric GSE and,
where possible, assess the existing fleet’s charging behavior and duty cycles.
This data will be used to develop a load management plan for the existing fleet
that better aligns with grid conditions, integrates the onsite 5.5 MW solar array
power, and assesses opportunities for further electrification of GSE at SDIA.

SDG&E should also work with SDIA to identify, and prioritize site hosts
that are willing to own and operate the EVSE, During this time, SDG&E and the
SDIA should continue to work with SDIA’s tenants to pursue funding sources
for new electric GSE, as described in SDG&E’s application and supporting
testimony.?2 The goal of the first phase is to understand whether or not there is a
need for further charging infrastructure at the SDIA.

After developing the load management plan in the first phase, SDG&E
may submit a Tier 2 Advice Letter outlining its plans for the remaining budget,
based on the first phase results. The Advice Letter should include a list of

tenants able and willing to own the EVSE needed to'support their planned

32 Exhibit SDG&E-3 at RS-9.
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additional GSE. SDG&E may implement Phase 2 only upon Commission
approval of its Tier 2 Advice Letter.

3.2. Electrify Local Highways

SDG&E proposes to partner with the California Department of
Transportation (Caltrans) to install twenty Level 2 (L2) charging stations and
two DC Fast Chargers (DCFCs) at each of four Park-and-Ride locations, for a
total of 88 charging stations. These types of chargers will allow Level 2 charging
for commuters who leave their cars for a longer period of time while they use
another form of transportation and DCFC for those who need to quickly charge
their vehicle before continuing their trip. The charging stations will use a grid
integrated rate (GIR) that will incentivize drivers to charge during times of the
day when the price of electricity is at its lowest. The Electrify Local Highways
project cost is $4 million, made up of $3.3 million in capital, and $690,788 in
expense.

The four Park-and-Ride locations are situated along major freeways in
SDG&E's service territory, and are within or adjacent to DACs. SDG&E
estimates that at each of the four Park-and-Ride lots, there will be one charge per
day for each of the L2 charging stations, and five charging sessions per day for
each of the DCFC stations. This amounts to an estimated total of 30 vehicles
charged per day per site, Based on this charging pattern, SDG&E estimates
first year reduction of 155 metric tons of carbon dioxide, and net lifetime carbon
dioxide reductions of 2,663 metric tons.

Caltrans has indicated interest in installing EV charging at the
four Park-and-Ride sites, but currently does not have a capital project in place to
fund such chargers. Caltrans is in a position to “provide land easements,

parking spaces, and expertise to help streamline the design, permitting and
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installation efforts at four of their top priority Park-and-Ride locations, most of
which Caltrans is looking to renovate over the next 12 to 18 months.”3?

SDG&E proposes to install, own, maintain, and to operate the charging
stations, including the billing. After approval of this project, SDG&E plans to
work with EV service providers to purchase the EVSE and network services, and
to work with skilled electrical contractors to install and maintain the charging
equipment. After SDG&E installs the infrastructure and chargers, data collection
will continue for one year from the time that the charging stations become
operational.

SDG&E plans to study the charging patterns, and to share this usage data
for planning charging infrastructure at other Park-and-Rides. SDG&E also plans
to test hourly grid-integrated pricing, and to monitor “standards for public
charging signage, rate display, and general retail EV fuel dispensers.”

3.2.1. Alignment with Statutory and Regulatory Goals

SDG&E's Electrify Local Highways project (1) encourages widespread
TE;? (2) encourages increased access to electric vehicle charging infrastructure
for DACs and low and moderate income communities,? (3) leads to improved
integration of renewable energy generation;¥” and (4) aims to produce data

concerning the current and future TE market, 3

33 Exhibit SDG&E-3 at RS-19 to RS-20.
3 Exhibit SDG&E-3 at RS-20.

3. Section 701.1(a)(2).

36 Section 740.12(a)(1).

37 Section 740.12(a).

3 Section 740.12(c).
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We find SDG&E's Electrify Local Highways project, by making L2
charging stations and DCFCs more accessible to daily commuters, will encourage
adoption of EVs by providing charging infrastructure in locations accessible to
the public. The addition of 20 L2 charging stations and 2 DCFCs at each of four
different sites widens the accessibility of EV charging to the public and will not
only encourage current EV drivers to bring their EVs to these Park-and-Ride
locations but may also encourage increased EV adoption by demonstrating the
feasibility of an EV for a customer’s daily use or commute.

Caltrans is one of many state agencies implementing California’
zero-emissions vehicle goals, and is tasked with installing DCFCs at a minimum
of 30 of their locations by 2019.39 According to information provided to SDG&E,
Caltrans is interested in hosting the charging equipment associated with the
Electrify Local Highways project, but is not in the position to own and operate
the EVSE at this time.® SDG&E's intention to own all the infrastructure,
including the EVSE, is appropriate in this instance, given Caltrans’ inability to
take on ownership of the EVSE.

We require that SDG&E's Electrify Local Highway project be placed within
or adjacent to DACs, so DACs and low and moderate income communities have
increased access to 1.2 and DCFCs charging stations. The placement of these new
EV charging stations may also improve air quality in DACs by increasing
drivers’ utilization of low- and zero-emission electric vehicles in these
Park-and-Ride locations. We adopt Environmental Defense Fund’s (EDE’s)

recommendation that SDG&E provide all-encompassing data on how ait quality

39 2016 ZEV Action Plan, at 27.
40 FExhibit SDG&E-3 at RS-18 to R5-19.
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or other environmental benefits are actually occurring to benefit those
communities most impacted by GHG pollutants.4!

SDG&E's plan to study the charging patterns from its four proposed sites,
and use such data to help plan for charging infrastructure at future Park-and-
Ride locations can help inform the future of public charging at Park-and-Ride
locations in California. This project will test the standards for public charging
signage, rate display, and general retail EV fuel dispensers which will help
provide informed data to future EV charging infrastructure.?? All of this data
will help protect ratepayers from funding projects that do not align with the
goals of SB 350.

SDG&EFE's Electrify Local Highways PRP is approved. SDG&E is directed
to work with Caltrans to ensure the installation sites are within or adjacent to a
DAC, and to produce data on the overall air quality and other environmental
benefits occurring in and around the Park-and-Ride locations selected for this
project.

3.3. Port Electrification

SDG&E's MD/HD and Forklift Port Electrification Project (Port
Electrification) plans 30 to 40 installations within the San Diego Unified Port
District for a total cost of $2.406 million, $1.841 million capital, and $565,000

expense. 4

Each installation will include a combination of some or all of
the following components: ...EVSE..., an electric circuit, a

41 EDF Opening Brief at 8.
42 Exhibit SDG&E-3 at RS-20.
3 A17-01-020 at 7.
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load research meter and a data logger. Some installations will
not require all of the components. Funding will go towards
...EV... infrastructure, load research metering, and data
loggers to support grant funded MD/HD and forklift EVs.#

Load research meters will collect consumption and charging data,
allowing for an analysis of energy consumption relative to time and demand.
The data loggers will provide operational and EV-specific charging patterns.
This information will inform development of an optimized grid integration
solution for MD/HD and forklift EVs and help promote the development of EV
adoptions in these market segments.

The load research meters will allow SDG&E to collect one year of
consumption, charging, and operational data that will serve as a baseline data set
and to allow SDG&E to “compile, evaluate, draw conclusions, and report on the
project data.”# This data will allow SDG&E, and other utilities, to analyze how
grid integration for the MD/HD and forklift EV market segment can be
implemented and optimized in order to mitigate impacts to the distribution grid,
and to develop larger programs in the future.

Through the increased use of MD/HD and forklift EVs, SDG&E contends
carbon dioxide will be reduced by 228 metric tons in the first year.% SDG&E

estimates the lifetime net carbon dioxide reductions will be 4,102 metric tons.

3.3.1. Alignment with Statutory and Regulatory Goals
SDG&E’s Port Electrification project: (1) encourages widespread TE;¥

(2) aims to reduce the health and environmental impacts from air pollution;*

4 Exhibit SDG&E-3 at RS-33 to RS-34.
# Exhibit SDG&E-3 at RS-36.
46 Exhibit SDG&E-3 at RS-35.
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(3) aims to produce data concerning the current and future TE market;®and
clectrifies vehicles in a freight yard in close proximity to DACs.%0 In addition,
many parties support this project because forklifts are part of a broader category
of vehicles and equipment that are disproportionally responsible for air
pollution.5t

SDG&E's goal of 30 to 40 EV charging installations within the San Diego
Unified Port District to help support electric MD/HD vehicles and forklifts will
promote the development of EVs in a market segment that is consistent with the
California Sustainable Freight Action Plan that was issued in July 2016, The
California Sustainable Freight Action Plan includes local and regional efforts to
improve trade and achieve environmental objectives, and to reduce health and
quality of life impacts on communities that are disproportionately affected by
operations at major freight corridors and facilities. It is expected that
electrification of ports, as supported through SDG&E's project, will help to
recuce the disproportional air pollution effects suffered by communities near
ports.

Due to the nascent state of many MD/HD EVs and associated charging
equipment, it is acceptable for SDG&E to own all the infrastructure, including

the EVSL, in this instance. Utility investment can support the development of

47 Section 701.1(a)(2).

4 Section 740.8(2).

1 Section 701.1(a)(2).

50 ACR Section 3.6.2 at 21,

51 Opening Brief of NRDC, et. al. at 17.
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EVs in this developing market segment, while collecting data needed to measure
the viability of electrifying port operations.52

SDG&E's Port Electrification project aims to produce data that will not
only help shape current and future TE adoption and charging, but also aims to
assist in grid management and integration of renewable generation resources.
Using the load research meters SDG&E will install, SDG&E should collect at least
one full year of consumption, charging, and operational data, or more data if
feasible, that will serve as a baseline for analyzing the utilization of electric
MD/HD and forklifts in ports. This data will help SDG&E, and other utilities,
analyze how grid integration for the MD/HD and forklift EV market segment
can be implemented and optimized in order to mitigate impacts to the
distribution grid, and to develop larger programs in the future. This data
reduces current gaps in understanding and evaluating the utilization of electric
MD/HD vehicles and forklifts, and the varying benefits/disadvantages such
infrastructure can provide to grid management.

SDG&E’s Port Electrification project is approved. In addition to the
environmental benefits, SDG&E's Port Electrification project will help inform the
development of an optimized grid-integration solution for the MD/HD and
forklift EV market segment.

3.4. Fleet Delivery Services

SDG&E proposes to partner with local delivery service businesses to
support the electrification of their fleet delivery vehicles by installing, owning,

operating, and maintaining the electric charging infrastructure for up to 90 new

52 SDG&E Opening Brief at 8.
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