EPal | i e

Review and Assessment of Electric Vehicle Rate
Options in the United States

3002012263







Review and Assessment of Electric Vehicle Rate
Options in the United States

3002012263
Technical Update, January 2018

EPRI Project Manager

E. Erben
M. Long

ELECTRIC POWER RESEARCH INSTITUTE
3420 Hillview Avenue, Palo Alto, California 94304-1338 = PO Box 10412, Palo Alto, California 94303-0813 = USA
800.313.3774 = 650.855.2121 = askepri@epri.com = www.epri.com



DISCLAIMER OF WARRANTIES AND LIMITATION OF LIABILITIES

THIS DOCUMENT WAS PREPARED BY THE ORGANIZATION(S) NAMED BELOW AS AN ACCOUNT OF
WORK SPONSORED OR COSPONSORED BY THE ELECTRIC POWER RESEARCH INSTITUTE, INC. (EPRI).
NEITHER EPRI, ANY MEMBER OF EPRI, ANY COSPONSOR, THE ORGANIZATION(S) BELOW, NOR ANY
PERSON ACTING ON BEHALF OF ANY OF THEM:

(A) MAKES ANY WARRANTY OR REPRESENTATION WHATSOEVER, EXPRESS OR IMPLIED, () WITH
RESPECT TO THE USE OF ANY INFORMATION, APPARATUS, METHOD, PROCESS, OR SIMILAR ITEM
DISCLOSED IN THIS DOCUMENT, INCLUDING MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, OR (Il) THAT SUCH USE DOES NOT INFRINGE ON OR INTERFERE WITH PRIVATELY OWNED
RIGHTS, INCLUDING ANY PARTY'S INTELLECTUAL PROPERTY, OR (ll) THAT THIS DOCUMENT IS
SUITABLE TO ANY PARTICULAR USER'S CIRCUMSTANCE; OR

(B) ASSUMES RESPONSIBILITY FOR ANY DAMAGES OR OTHER LIABILITY WHATSOEVER (INCLUDING
ANY CONSEQUENTIAL DAMAGES, EVEN IF EPRI OR ANY EPRI REPRESENTATIVE HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES) RESULTING FROM YOUR SELECTION OR USE OF THIS
DOCUMENT OR ANY INFORMATION, APPARATUS, METHOD, PROCESS, OR SIMILAR ITEM DISCLOSED IN
THIS DOCUMENT.

REFERENCE HEREIN TO ANY SPECIFIC COMMERCIAL PRODUCT, PROCESS, OR SERVICE BY ITS TRADE
NAME, TRADEMARK, MANUFACTURER, OR OTHERWISE, DOES NOT NECESSARILY CONSTITUTE OR
IMPLY ITS ENDORSEMENT, RECOMMENDATION, OR FAVORING BY EPRI.

THE ELECTRIC POWER RESEARCH INSTITUTE (EPRI) PREPARED THIS REPORT.

This is an EPRI Technical Update report. A Technical Update report is intended as an informal report of
continuing research, a meeting, or atopical study. It is not a final EPRI technical report.

NOTE

For further information about EPRI, call the EPRI Customer Assistance Center at 800.313.3774 or
e-mail askepri@epri.com.

Electric Power Research Institute, EPRI, and TOGETHER...SHAPING THE FUTURE OF ELECTRICITY
are registered service marks of the Electric Power Research Institute, Inc.

Copyright © 2018 Electric Power Research Institute, Inc. All rights reserved.



ACKNOWLEDGMENTS
The Electric Power Research Institute (EPRI) prepared this report.

Principal Investigators
E. Erben
M. Long

This report describes research sponsored by EPRI.

This publication is a corporate document that should be cited in the literature in the following
manner:

Review and Assessment of Electric Vehicle Rate Options in the United States: EPRI, Palo Alto,
CA: 2018. 3002012263.






ABSTRACT

In response to the resurgence of electric vehicles (EVSs) in the automotive market, electric
utilities are creating rate structures specific to EVs. The design of rate structures potentially
considers different objectives—to encourage EV adoption, align with utility cost, and/or
incentivize charging behavior that harmonizes grid operations. This report provides a review and
assessment of a sample of publicly available EV rates, with the goal of informing utilities and
public stakeholders in the establishment and modification of their own rate design.

Included in this study is a review and summary of 51 currently effective tariffs, or rate options,
from 21 electric power companies nationwide. Regulatory documents by public service
commissions or boards of directors were also collected as part of this study.

The key findings of the rate design structure study were:

e Rate options are available for residential and non-residential customers. Non-residential
tariffs generally include rate options for commercial customers and sometimes include
specific public charging tariffs. Residential options are the most pervasive and specific public
charging options are the least common.

e The most common rate design attributes include Time-Of-Use energy charges paired with
seasonal differentiations.

e Monthly charges apply to all but one utility.

e Demand charges are not pervasive, but voltage tiers or energy usage tiers apply to some rate
options.

The review of regulatory decisions revealed that assessments of the rate structure often focus on
usage periods, cost recovery and ratepayer protection, where discussed. Specifically:

e Commissions generally supported Time-Of-Use structures, with the rationale that these
reflect cost differentiation and provide signals to shift electric consumption to lower cost
periods.

e An important attribute often cited for commission approval was the demonstration of a good
mechanism of cost recovery from the rate structure without spreading revenue shortfall onto
other ratepayers.

e Low participation rate was sometimes cited as a reason to disallow requests for pilot rate
option extensions, reasoning that the goal of incentivizing EV adoption is not facilitated
when the result is low enrollment.
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BACKGROUND AND OBJECTIVES

Background

With the resurgence of electric vehicles in the automotive market, several electric utility
companies are creating rate structures specific to electric vehicles. EVs are often promoted as a
mechanism to reduce greenhouse gas emissions. However, the quantity, speed, and location of
charging all have implications on distribution grid design, planning, and operations.
Understanding these issues is in the public interest because overall system reliability and
efficiency may be promoted if EV users can be incented to charge when utility costs are lower.

To create and offer utility customers rate design options that may incentivize charging behaviors
with minimal impacts to reliable, cost-effective, and affordable grid operations, their use by EV
owners needs to be understood so that potential increases and other changes to future capital
investments may be appropriately planned and resourced. This information may further be used
to improve system load factor, thereby creating a public benefit from lower overall cost of
electricity.

Objectives

The research questions that arise include the need to understand pervasiveness of EV rates and
the types of rate designs that are being developed. Are they cost-based or driven by some other
objective? The answers will help the industry understand the sustainability of such rate options
over time. Having a rate in place that sends a signal to customers to charge their vehicles at
certain times enables better system load factors than unmanaged charging, and is expected to
improve grid reliability and cost effectiveness. A better understanding of these mechanisms and
their potential interrelationships may in turn help to produce electric utility service plans that are
more efficient if they incent more predictable behavioral outcomes over time (e.g., cost-based
end-use decisions may help utilities offer service plans more aligned with actual utility costs).

Keeping abreast of current activity in this space through the sharing of ideas and understanding
across different regions and utility markets is needed to better understand and adapt to changing
utility customer needs, load requirements and for greater electrification. As utility generation
profiles continue to drop in terms of overall GHG emissions, this can also help society meet
carbon emission goals.

In this research project, EPRI conducted secondary research, including a technical assessment of
publicly available EV rates and summarized findings. The primary information source is from
public utility commission proceedings and utility websites. The goal was to identify, where
possible, whether these rate designs were created to align with the underlying cost basis or to
promote EV adoption.

New Learnings

EV rates are at the forefront of wide-scale changes responding to EV users’ connection to the
distribution grid with corresponding impacts on utility assets, infrastructure and planning.



However, there is not presently a single repository of information to compare what is being
developed to incent, or at least not hinder, their adoption. Considering and exploring publicly
available EV rate options based on insights from what utilities and public service commissions
are currently doing is expected to generate inputs and outputs for how to address challenges
posed by EV technology, penetration, customer reactions, and grid operations and integration
that are needed to assess present efficient electrification objectives.

Having such an inventory of current offerings can help inform utilities and public stakeholders as
they seek to establish and modify their own rate design proposals and objectives by allowing
them to quickly assess the considerations for what has been implemented to date. This research
project provides a review of rate design options designed for EVs which may also give insight to
the basis for these rates and their potential longevity, which could influence associated objectives
such as greenhouse gas emission regulations and lower cost grid service through managed
charging.
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RATE REVIEW

The research conducted showed that rate options are available for residential and non-residential
customers (including business and public charging options), but with different pervasiveness.
Table 2-1 provides an overview of the distribution of rate options over three customer segments,
reflecting the pervasiveness of various rate design components. At present, there has not been a
universally applicable approach to EV rates design. Table 2-1 is a summary of the differences
and similarities in the underlying rate construct.

Table 2-1
Distribution of rate options for three customer classes
Customer Classes
Non-residential
Residential Public
Business .
Charging

Number of Utilities 21 6 5
Number of Rate Options 29 14 8
Time-of-Use (TOU) Energy Charges 26 7 5
Monthly/Daily Fixed Charge 26 12 0
Rate Demand Charge 2 2 0
Structures* | seasonal Differentiation 19 3 1
Separate Rate, Fee or Rider 1 2 0
Discount/Bonus Offer 2 3 0

*Rate structure statistics are based on the number of rate options rather than the number of utilities, because multiple rate options
with diverse rate structures can be offered by the same utility.

For all rates reviewed, a comparison of rate structures and eligibility is provided in Table 2-2. A
comparison matrix with detailed rate pricing is also provided in Appendix A. Information on rate
structures for specific utilities was compiled from a variety of regulatory and other documents,
which are referenced specifically later in this section.

Frequency by Customer Class

Rate options for residential customers are more pervasive than options for non-residential
customers (see number of rate options and utilities counted under customer classes in Table 2-1.)
All 21 utilities reviewed had residential rate options®. Only six utilities offer business customer

! There are approximately 3,300 electric utilities in the US. About 200 of which provide power to the majority of
consumers. (https://www.statista.com/statistics/237773/the-largest-electric-utilities-in-the-us-based-on-market-
value/)
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rate options, including SDG&E, SCE, HECO, LG&E, DTE, and Pacific Power. Public charging
rates are offered by five of the utilities evaluated (HECO, IPL, KU, LG&E and Pacific Power).

Energy Charges

The most common variable within the rate structures reviewed is a Time-Of-Use energy charge
paired with season differentiations (see number of rate options in the structure categories of TOU
Energy Charges and Seasonal Differentiation in Table 2-1.) Following are qualitative and
quantitative comparisons of energy charges in terms of their seasonal differentiation, usage
periods and price differentials.

Seasonal Differentiation

All rate options with seasonal differentiation reviewed have two seasons - summer and winter -
except SRP, which has three seasons: winter, summer and peak summer. DTE, HECO, and IMP
have one season, and LADWP has riders that are the same for both seasons.

Usage Periods

Among utilities that have time-of-use structures in their rate options, those with two periods (on
and off) include APS, KU, LG&E, BG&E, DTE, Xcel, Minnesota Power, ConEd, Pacific Power.
Utilities with more than two periods include SRP, SDG&E, SMUD, SCE, PG&E, HECO, GA
Power, IPL, Consumers Energy, and DVP. These may include a super-on, a super-off, or a mid-
peak period. A shoulder, or mid-peak period was used by SCE, PG&E, HECO, IPL, Consumers,
and DVP. SMUD has a super on-peak period. SRP, SDG&E, Georgia Power, DVP have super-
off-peak periods.

Price Differentials

Price differentials are discussed in the literature as being a key attribute of the effectiveness of
Time-of-Use rates. The ratio of on- to off-peak prices and summer to winter prices needs to be
high enough to incent customers to change behavior to save money on their energy bills and also
to be a tool to manage load shapes. However, rates are also intended to be based on actual costs.
There is flexibility, since there is no uniform dictum of what costs might be included in these
various categories, particularly on- and off-peak energy costs. When based simply on variable
energy costs, rates tend to reflect the average cost of the wholesale market or utility generation
resource mix dispatched on the margin. As shown in the variability of the ratios in this study,
these can vary significantly across utilities and regions.

The differentials of energy charges (dollars per kilowatt hour [kKWh]) between on-peak and off-
peak hours (calculated as 100% X priCeon-peak / pPriceoff-peak) range from 111% - 943% in summer
and 100%-485% in winter. The differentials of energy charges between summer and winter
(calculated as 100% X pricesummer/ pricewinter) range from 87%-507% across the on-peak prices
and 84%-109% across the off-peak prices.

Monthly Charges

All utilities except IPL have monthly charges. Monthly charges for the rates reviewed ranged
from $2 to $20 for residential rates and from $5 to $220 for business rates. SDG&E has a daily
rate.
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Demand Charges

The pervasiveness of demand charges in the rate options is low. Only three utilities reviewed use
demand charges in their EV rate design. APS and Pacific Power have demand charges in their
residential rates, and SCE has an option of business rate with a demand charge.

Public Charging Options

Most of the public charging specific rate options have fees per charging session; one company
charges on an hourly basis. LG&E offers a fee per hour rate option as well as a rider option for
business customers and IPL similarly offers a fee per charging session for public charging.

Other

Slightly more than half of the companies break out energy charges by distribution, transmission
and generation components. A few have other cost categories specified.

A few constructs were unique, including:

e The Con Ed bonus program provides a discount per month if vehicles are charged off-peak.
This rate option also offered a discount to the standard tariff for the off-peak energy rate.

o LADWP offers a simple, flat discount per kwh off the otherwise applicable rate schedule as a
rate rider.
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Table 2-2

Summary of rate structures by utilities and rate options

Utility

Rate
Schedule

Customer
Class

Rate Structure Characteristics

Monthly/Daily
Fixed Charge
Demand Charge
Seasonal
Differentiation
Separate rate,
fee, rider

TOU

Discount

Eligibility, Special Conditions,
Participation Cap

APS

R-TECH

Residential

On-site qualified technologies
(including EV) purchased within
90 days of enrollment; AMI meter
in place required [1].

SRP

E-29

Residential

Participation subject to meter
equipment availability and the
presence of required smart meter
proprietary communications;
limited to 10,000 customers [2].

EV-TOU

Residential

Customers supply and own
facilities to separately meter EV
charging [3].

EV-TOU2

Residential

The utility will supply, own,
maintain meters and equipment
utilized for billing [4].

SDG&E

PEVSP

Business

SDG&E smart meter or interval
data recorder type meter as
primary meter required; limited to
500 submeters [5].

PEVSP2

Business

SDG&E smart meter or interval
data recorder type meter as
primary meter required; limited to
500 submeters [6].

RPEV_1

Residential

Households with PEV charging on
120V or 240V circuit [7].

SMUD

RPEV 2

Residential

EVs charging on a dedicated
circuit with a separate meter/sub-
meter [7].

TOU-EV-

Residential

Charging on a separate meter
provided by SCE in Single Family
Dwellings concurrently served
under a Domestic schedule [8].

SCE

TOU-EV-

Business

Charging on a premises or public
right of way; separate SCE meter is
required; maximum demand
<20kW [9].
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Table 2-2 (continued)

Summary of rate structures by utilities and rate options

Rate Structure Characteristics

(]
Utilit Rate Customer = o ? E [ Eligibility, Special Conditions,
y Schedule | Class S5 6| _8 o Participation Cap
26| 2| £5| €3] S
3| 5SS §| 8£| 24| &
ol SE| 8| 65| 58| &
Charging on a premises or public
TOU-EV- Busi right of way; separate SCE meter is
usiness X X X X A .
4 required; maximum demand 20
kW-500 kw [10].
SCE - - -
Charging on a premises or public
TOU-EV- Business . . x x X right of way; separate SCE meter is
6 required; maximum demand >500
kW [11].
Rate B: applies to customers with
EV separately metered BEV or PHEV
PG&E Rate A g | RESIdeNtial | x| x X recharging outlet [12].
ate A, Rate A: applies to all EV custo-
mers unless they choose B [12].
LADWP Residential | x X | Separate meter required [13].
Applicable to customers who
TOU-EV combine home power usage in a
(Molokai, . . single-family dwelling unit,
Lanai, Residential X X metered and billed separately, with
Maui) charging of EVs; limited to 1000
meters [14-17].
EV-U DC fast charging service at
HECO (Molokai, bli company-operated public electric
Lanai Public X vehicle charging facilities [18-21].
Maui)
EV-F Public charging facilities no
Molokai, . greater than 100 kW; charging load
I(_anai, Business X X is separately metered from all other
Maui) commercial loads [22-25].
Residential customer in a
GA TOU- Residential | x X X separately metered dwelling unit
Power PEV-6
[26].
N Customers concurrently served
EVX Residential | x X under Rate RS, SS, SH or SL [27].
Customers charging their EVs at
IPL certain public charging facilities
EVP Public (the company will own, operate
charging and metering equipment)
[28].
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Table 2-2 (continued)

Summary of rate structures by utilities and rate options

Utility

Rate
Schedule

Customer
Class

Rate Structure Characteristics

Monthly/Daily
Fixed Charge
Demand Charge
Seasonal
Differentiation
Separate rate,
fee, rider

TOU

Discount

Eligibility, Special Conditions,
Participation Cap

KU

EVC

Public

Charging at a company-owned
charging station [29].

EVSE

Business

Customers being served under Rate
GS, AES, PS, TODS, TODP, RTS
and FLS; company will furnish,
own, install, maintain charging
unit; Customer shall be responsible
for the charging equipment
installation costs [29].

EVSE-R

Business

Customers being served under Rate
GS, AES, PS, TODS, TODP, RTS
and FLS; customer installs and
owns facilities on its side of the
point of delivery [29].

RTOD-
Energy

Residential

Customers on Rate GS who
demonstrate power delivered to
detached garage is consumed, in
part, for EV charging [29].

LG&E

EVC

Public

Charging at a company-owned
charging station [30].

EVSE

Business

Customers being served under Rate
GS, AES, PS, TODS, TODP, RTS
and FLS; company will furnish,
own, install, maintain charging
unit; Customer shall be responsible
for the charging equipment
installation costs [30].

EVSE-R

Business

Customers being served under Rate
GS, AES, PS, TODS, TODP, RTS
and FLS; customer installs and
owns facilities on its side of the
point of delivery [30].

RTOD-
Energy

Residential

Customers on Rate GS who
demonstrate power delivered to
detached garage is consumed, in
part, for EV charging [30].

PepCo

EV

Residential

All qualified Pepco residential
customers with a PEV; applied to
entire home [31].
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Table 2-2 (continued)

Summary of rate structures by utilities and rate options

Rate Structure Characteristics

(]
Utilit Rate Customer > o g E [ Eligibility, Special Conditions,
y Schedule | Class S5l © B o Participation Cap
= == O = —
201 Bl £8| €2 ¢
3| 58 £| 82| 24| 3
ol SE| 8| 65| 58| &
Customers who charge their EVs
BG&E EV Residential | x . on a single TOU meter that is also
used to measure consumption at
the whole house level [32].
Consum- PEV Used with the existing smart meter
ers charain Residential | x X and applies to all of household
Energy ging electric usage [33].
D1._9 Residential | x X
optionl L
Separately metered circuit and
D1.9 Residential « approved charging equipment
DTE option 2 required; Installation must conform
D19 with Company’s specifications
. 34].
Retail Business X [34]
access
Separately metered charging; the
customer shall supply a suitable
xcel REVS Residential | x x . location for meters and equipment
for billing. Installations must
conform to the Company’s
specifications [35].
Customers who also take
Minne- residential service under the
sota wogr Residential | x X General, Space Heating or
Power Seasonal rate; total off-peak load
<=100 kW; Separately served and
metered [36].
Smart Customers own or lease an EV and
ConEd Charge Residential | x X X X | charge it within ConEd service
Rewards territory [37].
g . . Single-family consumers;
5 Residential X X separately metered [38].
Pacific Nonresidential consumers taking
Power service for EV charging stations
“45” Public X X separately metered from other
service whose loads <1000kW
[39].
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Table 2-2 (continued)
Summary of rate structures by utilities and rate options

Rate Structure Characteristics

Eligibility, Special Conditions,
Participation Cap

Rate Customer

Utility Schedule | Class

Monthly/Daily
Fixed Charge
Demand Charge
Seasonal
Differentiation
Separate rate,
fee, rider
Discount

TOU

Applicable in conjunction with
Schedule 1, to the separately
metered charging; limited to 750
participants [40].

EV Residential X

Separately metered and billed
service for use in (a)a single-
family residence, (b)a combination
DVP farm and one occupied single-
family residence, or (c) a private
1EV Residential | x X X residence with <= 1 cooking
installation <=10 bedrooms, or
(d)detached accessory buildings
appurtenant to residential
dwellings; limited to 750
participants [41].
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3

REGULATORY FINDINGS

Overview of Findings

In reviewing the regulatory assessments and findings, EPRI found that the disputed issues were
frequently raised regarding usage periods, cost recovery and ratepayer protection. Table 3-1
summarizes key regulatory findings sorted by decisions and commission discussion issues in
relation to rate constructs in representative rate design cases. Information on regulatory findings
for specific utilities was compiled from a variety of regulatory documents, which are referenced
specifically later in this section.

Usage Periods

Commissions generally supported Time-Of-Use structures based on the rationale that they reflect
cost differentiation and provide a market signal to shift electric consumption. It was agreed that
the off-peak hours and/or super off-peak hours encouraged customers to charge their EVs
overnight when electricity rates were low. For utilities that considered photovoltaic generation
availability in the rate design, such as HECO, the commissions also commented positively on the
consistency of the TOU periods and the generation cost that accounts for photovoltaic generation
availability.

Cost Recovery

An important attribute to commission approval was the demonstration of a good mechanism of
cost recovery. As EV rate plans were often a part of an EV pilot program, incorporating the
program cost into the rate design was evaluated positively. The cost-effectiveness analysis and
rate impact test were often the disputed issues that led to commission discussion issues. Low
participation rate was a red flag for disapproval of EV programs extensions, because the low
enrollment was considered as attributable to additional expense. Also, the low participation
indicated that the program did not achieve the goal of incentivizing EV adoption.

Ratepayer Protection

The issue of ratepayer protection was often brought up with the cost recovery issue. The failure
to avoid spreading revenue shortfall onto other ratepayers was a key reason for disapproval. The
discussion of ratepayer protection also included concerns about the absence of a rate plan
designed for customers who are significantly involved or impacted in the EV market, for
example, EV fleet operators.



Table 3-1

Summary of key commission findings sorted by decisions and discussion issues in relation to
rate constructs in representative rate design cases

Rate
Commission . . : constructs Representa-
- : . Representative Decision Rationales . . tive Case
Decisions discussion t in relation to )
) and Findings S (with rate
issues commission
A class)
findings
Time/pricing signals could be effective to APS: ET-EV
shift electric consumption to non-peak TOU TOU
periods [42]. (residential)
Usage periods C BV
The adoption of three time-of-use periods is HEC_O' EV-F
. . . - (business),
consistent with the photovoltaic generation TOU .
o - EV-U (public
availability and generation cost [43]. .
charging)
Transiting from fixed rate to volumetric rate HECO: EV-F
aligns better with charging session cost; Volumetric (business),
Incorporating program costs into rate design | rate EV-U (public
aligns better with system costs [43]. charging)
The approval of the tariffs based on that they
appropriately reflect off-peak vs. on-peak . Xcel Energy:
Cost FECOVETY, | cost differences, and include a mechanism to TOU, per-kwh REVS
Cost effective- . . charge X .
recover appropriate cost, and incorporate the (residential)
ness . .
cost of metering or sub-metering [44].
Approved Staff concerned that the removal of demand PAC:
charges may undermine the cost recovery. )
. . Demand Schedule 45
This concern has been alleviated by the .

o . charges (public
transition over nine years to a rate schedule charging)
designed for cost recovery [45]. ging
There will be no impact on current IPL Revenue IPL: EVX

customers as the rate EVX is designed to be
revenue neutral [46].

neutral design

(residential)

Ratepayer
protection The participation limit is an important PAC:
ratepayer protection in preventing spreading | Participation Schedule 45
the revenue shortfall onto other customers limit (public
[45]. charging)
Staff raised concern of the transparency of
the tariff. This concern has been alleviated by PAC:
Transparent explicitly indicating the percentage of Tariff Schedule 45
billing transition discounts and the length of time language (public
that the discounts will be offered in the tariff charging)

language [45].
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Table 3-1 (continued)
Summary of key commission findings sorted by decisions and discussion issues in relation to
rate constructs in representative rate design cases

protection

The low number of participants appears
attributable to the additional expense and
effort [52].

Decisions Commission | Representative Decision Rationales Rate Representa-
discussion and Findings constructs tive Case
issues in relation to | (with rate

commission | class)
findings
dCustomers cannot reduci:caplllt:es—relateg Tou, SCE: TOU-
Usage periods emand component by shifting oad: Peak- Demand EV-6
related demand charges or volumetric TOU busi
rates are recommended [47]. charges (business)
Staff does not believe that the incremental GA power:
revenues from the EV program offset the )
. TOU-PEV
associated costs [48].

Directed to Participation in the rate option was lower

review or Cost recovery | than forecast and the cost and benefit analysis

modify had not been performed. Another extension DVP:

beyond 2018 will not be granted unless the Schedule EV
cost effectiveness of the program can be
established [49].
No unigue small commercial rate is available
Ratepayer for EV fleet operators, which may expose Demand SDG&E: 2017
protection them in demand charges in medium/large charges rate design
commercial rates [50].
Despite the program designed to be self- )
funded, the cost of installation and @)EﬁiiEV-PS
maintenance of public charging infrastructure harai
Cost recovery | will be born from all ratepayers [51]. charging)
Disapproved | & Ratepayer
HECO: EV-R

(residential),
EV-C
(business)

Utility-specific Findings

Additional detail regarding commission findings are shown below, organized by state and utility.

Arizona

Arizona Public Service (APS)

Proposal Overview

In 2011, APS proposed a three-year EV-Ready Study project, which consisted of a residential
TOU rate that incents customer charging of EVs during off-peak hours (rate ET-EV), and a
public TOU charging offering on a point-of-sale basis (rate EV-PS) [42].
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Regulatory Findings/Conclusions

The Commission, having reviewed the application and commission staff’s memorandum dated
August 23, 2011, approved the EV-Ready Study and the Experimental Rate Schedule ET-EV. In
its report, staff indicated that “the proposed electric vehicle-only ET-EV TOU rate schedule
could be an effective method of shifting electric consumption to non-peak periods through the
use of time/pricing signals™ (Decision on EV pilot program 2011, Decision No. 72582) [42].
APS was ordered to work with the federally-funded EV infrastructure contractors for the first
year of the study and informed that if they identify a gap in charging infrastructure deployment
under that effort, they can request approval of a public point-of-sale rate in APS' first annual
report of Study findings to the Commission.

The Experimental Rate Schedule EV-PS, however, was not approved, citing that "although the
proposed public point-of-sale rate EV-PS has been designed to self-fund the installation and
maintenance of public charging infrastructure... the estimated costs will be ultimately born by all
ratepayers [42]."

Salt River Project (SRP)
Proposal Overview

SRP proposed a residential EV rate schedule E-29, which employed traditional Time-Of-Use on-
peak and off-peak periods, and also a super off-peak period from 11:00 pm to 5:00 am [52].

Regulatory Findings/Conclusions

The Board of Directors retained Sussex Economic Advisors, LLC to review and evaluate the
proposed plan among other proposed adjustments to standard electric price plans in 2015.
According to the review, the E-29 plan is appropriately designed to reflect the lower cost of
electric service during the nighttime, and to provide an incentive for overnight EV charging. This
rate is consistent with the EV rate offered at other companies. The review also recognized that
SRP has the tracking and reporting systems in place to monitor the impact of the rate plan.
Therefore, the review concluded that the proposed plan should be approved (Review of Proposed
Adjustment to Salt River Project’s Standard Electric Price Plan, December 12, 2014) [52].

There was no discussion in the Board Resolution approving SRP’s rate schedule E-29, dated
February 26, 2015.

California
Los Angeles Department of Water and Power (LADWP)

The Board Resolution approving LADWP’s rate schedule does not include specifics regarding
the EV rate option. However, in a follow-up call with LADWP staff, EPRI was informed that
the rate has been in place for a long time and since the underlying structure hasn’t changed, there
has been no specific reference to the cost basis or other documentation regarding the basis of the
construct.
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Southern California Edison (SCE)
Proposal Overview

SCE proposed residential Schedule TOU-EV-1 that requires separate metering and applies only
to EV load. Two commercial rates were also available: TOU-EV-3 for customers with demand <
20 kW and TOU-EV-4 for customers with demand between 20-500 kW. These EV schedules
were approved before 2016. In 2016, SCE designed Schedule TOU-EV-6 for commercial
customers who have EV demand >500 kW and who request a separate meter to serve charging
facilities [47].

Regulatory Findings/Conclusions

Schedule TOU-EV-6 was found to align with the principle of revenue-neutral rate design and to
be consistent with State and Commission EV policies. The Commission further indicated that
Schedule TOU-EV-6 better aligns with the Commission’s policy of using time-varying rates to
reflect cost of service than the otherwise applicable rate option [47].

However, since “the distribution facilities-related demand component of TOU-EV-6 is not time-
based, therefore customers cannot reduce this component of their bills by shifting their charging
load, even to super-off-peak hours” (Resolution E-4831, March 23, 2017) [47]. Because the
Commission has expressed interest in continuing to move toward more time-based rates, SCE
was directed to review Schedule TOU-EV-6 in its next General Rate Case Phase 2 to “consider
whether it should (1) convert the majority of its distribution facilities-related demand charges to
peak-related demand charges and/or volumetric TOU rates and (2) exempt super off-peak
charging from distribution facilities-related demand charges. [47]”

San Diego Gas & Electric (SDG&E)
Proposal Overview

In Application of SDG&E for authority to update marginal costs, cost allocation and electric
rate design in 2017, SDG&E proposed no changes to residential rate design but introduced an
optional electric vehicle rate with a $16 monthly service fee [50].

Regulatory Findings/Conclusions

The commission found the residential and small commercial rate design proposal represented a
reasonable approach towards adopting rates based on cost causation, while providing stability,
simplicity, and customer choice, and therefore the proposal should be approved (Decision 17-08-
030, August 24, 2017) [50].

However, the commission raised the concern that SDG&E did not propose a unique rate for EV
fleet operators, who may be moved from small commercial status (under 20 kW) to
Medium/Large commercial rates due to the increase in demand of vehicle charging, and will be
newly exposed to demand charges in Medium/Large commercial rates. Considering
transportation electrification, a critical aspect of meeting California’s climate goals, the
commission further determined that temporary relief from demand charges was needed and
directed SDG&E to offer a three-year temporary exemption on the small commercial load limit
accounts with EV fleet charging (Decision 17-08-030) [50].
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Sacramento Municipal Utility District (SMUD)
Proposal Overview

SMUD developed its original EV rate RTEV in 1993. This rate did not adequately reflect the
potential impact and cost of PEV charging on neighborhood transformers. In 2015, SMUD
proposed to offer lower price for charging EVs between midnight and 6:00 am in order to shift
charging load to lower usage hours when the service cost is low (Chief Executive Officer and
General Manager’s Report and Recommendation on Rate and Services, Volume 1, April 2, 2015)
[53].

Regulatory Findings/Conclusions

SMUD’s Board of Directors voted to discontinue RTEV and transfer the customers to the time-
of-use rate effective January 1, 2016 (Chief Executive Officer and General Manager’s Report
and Recommendation on Rate and Services, Volume 1, 2015) [53]. The Resolution in 2017
required SMUD to close the 4:00 to 7:00 p.m. peak rate option to customers without a plug-in
electric vehicle or eligible renewable electrical generation facility. It became the standard rate
for PEV and NEM customers. TOD (5:00 to 8:00 p.m.) Peak Rate is also available to any new or
existing residential customer with a PEV and replaces RPEV 1 and 2. Separate electric vehicle
meters are no longer required and were ordered to be removed (Resolution No. 17-06-09, June
15, 2017).

Georgia
Georgia Power (GA Power)
Proposal Overview

In 2014, GA Power began implementation of an EV pilot program that included an education
campaign and infrastructure components for residential, workplace and community charging.
The EV pilot program was included in the filing of the 2015 Annual Retail Surveillance Report
[48].

Regulatory Findings/Conclusions

Commission staff found that the company’s current rates do not reflect the cost of the EV pilot
program (Staff Annual Surveillance Report and commission order, 2015, Docket No. 36989)
[48]. Consequently, this program reduces what would otherwise be company earnings. Staff does
not believe that the incremental revenues from the EV program offset the program costs, and
therefore the program does not pass the Rate Impact Measure (“RIM”) test. Staff advised
Georgia Power in its May 11, 2015 correspondence that the EV costs were under review by Staff
for potential disallowance for recovery from ratepayers. Notably, only when sharing is involved
would it impact customers and only to the extent there are refunds for earning above the
approved earnings band. The Commission approved Staff’s report and recommendations [48].

Hawaii
Hawaiian Electric Company (HECO)
Proposal Overview

In 2015, HECO applied to extend its EV pilot program to 2020 (Docket No. 2015-0342) [51],
including residential rate TOU EV, EV-R and commercial rate EV-C.
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In 2016, HECO applied for approval of Schedule EV-F (which intends to support start-up
charging services, and Schedule EV DC (which allows HECO’s ownership and operation of
public DC fast charging facilities (Docket No. 2016-0168) [43].

Regulatory Findings/Conclusions

In reviewing the enrollment of the EV pilot rates program, the commission found that the
majority of enroliment was in TOU-EV. The pilot program was found not to have fully achieved
its intended objectives of encouraging EV charging during off-peak periods and incentivizing EV
adoption. Consequently, the commission denied an extension on a long-term basis. The
commission approved HECQO’s request to extend Schedule TOU EV, approved the request to
terminate EV-C and denied the request to extend Schedule EV-R. The extension of TOU EV is
subject to the commission's adoption of a different rate design as part of its review of other
related proceedings involving time-of-use rates. The commission suspended HECO’s request to
establish their proposed Schedules TOU EVD, EV-RD, and EV-CD, pending the commission’s
decision-making in the HECQO’s Distributed Generation Interconnection Plan Proceeding or
Integrated Demand Response Portfolio Plan proceeding (Decision and Order No. 33165) [51].

The Commission found HECQO’s revised rate structures EV-F and EV-U to be just and
reasonable, based on the rationales on three revised structures: 1) the transition from flat
charging session rate to volumetric rate; 2) the adoption of three time-of-use periods to be
consistent with the photovoltaic generation and generation cost; 3) the incorporation of certain
program costs into the rates. Consequently, the commission approved Schedules EV-F and EV-U
(Docket No. 2016-0168) [43].

Indiana
Indianapolis Power & Light (IPL)
Proposal Overview

In 2012, as a result of the Smart Grid Investment Grand funding expiring, IPL requested new
customers to be served under rate EVX for EV charging stations at their homes responsible for
funding the installation costs associated with the charger, wiring and meter base (Memorandum
with staff recommendation, October 1, 2012, Filed Pursuant to Commission Order N0.43960)
[46].

The Experimental Service for Electric Vehicle (EV) Charging on Public Premises (Rate EVP)
tariff was approved on January 19, 2011. The initial service charge is a flat fee of $2.50 per
charging session. IPL requested to revise the anticipated term for this rate two years; beginning
onJanuary 1, 2013.

Regulatory Findings/Conclusions

Staff recommended approval of rate EVX, as there will be no impact on current IPL customers.
Customers must volunteer and apply to be served under rate EVX and all the necessary
equipment installation (charger, wiring, and meter base) is paid for by the requesting customer
(Memorandum with staff recommendation, October 1, 2012, Filed Pursuant to Commission
Order No. 43960) [46].

Staff recommended approval of the rate EVP expiration extension. The rates and charges for
Rate EVP were designed to be revenue neutral. The requested change only serves to push out the
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anticipated date of Rate EVP's expiration to December 31, 2016. Staff recommends approval
(Memorandum with staff recommendation, October 31, 2014, Filed Pursuant to Commission
Order No. 43960) [55].

Kentucky
Louisville Gas & Electric / Kentucky Utilities
Proposal Overview

In 2015, LG&E and KU each requested approval of three tariffs related to electric vehicle
charging stations: Electric Vehicle Supply Equipment Rider ("EVSE-R"), Electric Vehicle
Supply Equipment ("EVSE"), and Electric Vehicle Charging ("EVC"). Through the EVSE-R and
EVSE tariffs, LG&E/KU propose to give their non-residential customers the opportunity to host
charging stations. Under Tariff EVC, LG&E/KU would themselves provide charging stations
that would offer electric vehicle charging services for the public [56].

Regulatory Findings/Conclusions

Rates were approved with commission revisions. EVSE-R and EVSE gives non-residential
customers the opportunity to host charging stations. Energy under EVSE is not metered. An
assumed amount of energy is included in the monthly fee and there is a choice of single charger
or dual charger options. The site host pays installation costs and commits to host for five years.
LG&E / KU owns and maintains all the stations. The rate is adjusted annually for the fuel
adjustment clause and annual reports must be filed for the first three years (April 11, 2016, Case
2015-00355) [56].

Maryland
Potomac Electric Power Co (PEPCO) / Baltimore Gas & Electric (BG&E)

Proposal Overview

On April 22,2016, PEPCO filed its revised tariff pages for Residential and Non-Residential
customer, both Type | and Type I, for Standard Offer Service (“SOS”). Schedule EV was
included for Type | — Non-Residential customers [57].

Regulatory Findings/Conclusions

The revised rates are consistent with the bill impacts that Staff presented to the Commission on
April 21, 2016. This tariff reflects the results of bidding concluded on April 18, 2016 and
approved by the Commission on April 22, 2016 by Order N0.87506 (Case Nos. 9056 and 9064)
[57]. “Staff recommends that the Commission accept for filing Baltimore Gas and Electric
Company’s revisions to its Residential, Type I, Type Il, PL, and Electric VVehicle SOS energy
rates and its revised SOS transmission rates and administrative charge with an effective date of
June 1, 2017 (Case No. 9056, No. 9064) [57].

Michigan
Consumers Energy
Proposal Overview

On August 30, 2010, Consumers Energy Company filed an application requesting that the
Commission approve its proposed experimental electric vehicle tariff.
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Three options were proposed: Option 1 provided a home and EV rate, Option 2 provided a
separate-metered EV rate, and Option 3 provided a separate-metered service at a fixed monthly
fee for the first 300 kW. The proposal also offered reimbursement of up to $2500 for the first
2500 qualifying customers through December 31, 2012 for the cost of installing the separately
metered circuit (Case No. U-16446., September 14, 2010) [58].

In 2012, Consumers Energy proposed to extend the reimbursement offering through December
31, 2014, and terminate rate option 3 in the experimental electric vehicle tariff (Case No. U-
17158, January 17, 2013) [59].

Regulatory Findings/Conclusions

The Commission found that the proposed experimental electric vehicle tariff is reasonable and in
the public interest, and should be approved. The Commission found that approving the proposed
tariff does not result in any change in the rates or cost of service to other customers” (Case No.
U-16446., September 14, 2010) [58].

The Commission agreed with the rationale of Consumers that the EVSE reimbursement offering
has been a popular incentive for participation in the program, while Option 3 has not been
utilized at all. The Commission found that Consumers’ proposed amendments to the
Experimental Residential Plug-In Electric Vehicle Charging Program are reasonable and in the
public interest, and should be approved. The Commission found that approving the company’s
application does not result in any change in the rates or cost of service to customers. Therefore,
the application was approved (Case No. U-17158, January 17, 2013) [59].

Detroit Edison (DTE)
Proposal Overview

In July 2010, DTE requested the approval of its experimental electric vehicle tariff, which was
made available on an optional basis to a maximum of 2,500 residential customers seeking
separately-metered service for the sole purpose of EV charging. Two rate options were included:
one that provides a lower rate for charging during off-peak hours, and another that provides for a
monthly flat fee [60].

Regulatory Findings/Conclusions

The Commission found that the proposed tariff is reasonable and in the public interest, and
should be approved. However, the monthly flat-fee option shall be limited to 250 customers. A
statistically significant sample of the customers receiving the flat-fee option shall receive
demand meters for purposes of analyzing charging patterns. The Commission finds that
approving the proposed tariff and accounting authority does not result in any change in the rates
or cost of service to other customers. Thus, the tariff was approved (Case No. U-16406, August
10, 2010) [60].

At the October, 25, 2017 meeting, in the matter of collaboratively considering issues of EV
charging facility deployment, the Commission has both near-term and long-term roles in
addressing regulatory barriers and providing regulatory guidance. Near-term actions include:
reassessing the sale for resale requirements; ensuring sufficient and accurate consumer
education; examining changes to existing PEV tariffs and potential new rate design options.
Longer term actions include evaluating the role of the Commission and regulated electric utilities
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related to PEVSs. Priority topics include: rate design including the role and effectiveness of
demand charges as well as the use of time-varying or dynamic rates to shift behavior; consumer
education; whether it is necessary for a customer to need a second meter installed; the potential
grid impact of charging infrastructure and PEV adoption at various locations (Case No. U-18368,
October 25, 2017) [61].

Minnesota
Xcel Energy / Minnesota Power
Proposal Overview

A 2014 Minnesota law (1 Minn. Stat. 8 216B.1614) requires Northern States Power Company
d/b/a Xcel Energy and Minnesota public electric utilities to file a tariff “solely for the purpose of
recharging an electric vehicle” (an EV tariff). The law requires these tariffs to: contain either a
time-of-day or off-peak rate, as elected by the public utility; offer a customer the option to
purchase electricity: from the utility's current mix of energy supply sources; or entirely from
renewable energy sources; and make their terms available to the residential customer class. To
meet the law requirement, Xcel Energy and Minnesota Power each filed a residential tariff and
requested approval in 2015 [44].

Regulatory Findings/Conclusions

The Commission concluded that the utility filings meet the requirements of Minn. Stat. 8
216B.1614 and reasonably provide a rate option for electric vehicle owners. The Commission
also concluded that the tariffs appropriately reflect off-peak versus on-peak cost differences;
include a mechanism to allow the recovery of appropriate costs (including costs to inform and
educate customers, to publicly advertise and promote participation); provide for clear and
transparent customer billing statements; and incorporate the cost of metering or sub-metering.
Thus, the tariffs were approved (Order approving Tariffs and Requiring Filings June 22, 2015,
Docket No. E-002/M-15-111, Docket No. E-015/M-15-120) [44].

New York
Consolidated Edison (ConEd)
Proposal Overview

In April 2017, ConEd introduced the Smart Charge New York Program (as part of the
Company’s new system peak load reduction program approved in the Company’s 2016 electric
rate case) to help PEV owners reduce the cost of charging their plug-in electric vehicles (PEVS)
and improve grid system efficiency by incentivizing off-peak charging. Electric rates were
designed to recover the costs of the Energy Efficiency Program, system peak reduction program,
and the equipment portion of the EV Program over 10 years, including the overall pre-tax rate of
return on such costs. Electric rates are designed to recover the rate incentive portion of the EV
Program through base rates as an expense (Consolidated Edison’s “Smart Home Rate” program
in “Reforming the Energy Vision,” Case 14-M-0101, February 1, 2017) [62].

Regulatory Findings/Conclusions

ConEd staff determined that the proposed Smart Home Rate Project complies with the objectives
set forth in the Commission's Order Adopting Regulatory Policy Framework and Implementation
Plan, issued February 27, 2015, as well as the Smart Home Rate objectives defined in the Order
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Adopting a Ratemaking and Utility Revenue Model Policy Framework, issued May 19, 2016
(Joint Proposal, September 19, 2016, Case 16-E-0060, 15-E-0050, 16-E-0196) [63].

Oregon
Pacificorp (PAC)
Proposal Overview

On December 27, 2016, PAC filed an advice filing with the Commission for approval of a new
schedule, Schedule 45/745, and accompanying rates. The purpose of this rate option is to
accelerate transportation electrification by offering a new, optional transitional rate for electric
vehicle direct current (DC) fast chargers (Advice No. 16-020 filed on April 14, 2017) [64].
Schedule 45/745 offers a discount to Schedule 28 (a rate designed to recover revenue
requirements and approved in 2014). There will be an under-recovery of revenue requirement,
assuming no changes in usage or number of customers occur.

Regulatory Findings/Conclusions

Staff raised two primary concerns in the previous filing, both of which have been addressed by
PAC: 1) Removal of demand charges may undermine cost recovery. This concern has been
alleviated by transitioning the tariff into the full Schedule 28 demand charge over nine years; 2)
the transparency of the tariff. This concern has been alleviated by explicitly indicating the
percentage of transition discounts and the length of time that the discounts will be offered in the
tariff language. The Staff commented that PAC’s revised tariff simultaneously achieves both
accelerating transportation electrification and protecting ratepayers. Staff considered that the
participation limit is an important ratepayer protection in preventing spreading the revenue
shortfall onto other customers (Advice N0.16-020 and Order No.17172, May 16, 2017) [45].

Virginia
Dominion Power
Proposal Overview

In 2011, the Commission granted Dominion the right to examine experimental rate structures
through a pilot program. Rate Schedule EV serves as a companion tariff in conjunction with Rate
Schedule DP-R. All participants in the EV Pilot Program are required to have a second meter
and/or monitoring equipment, installed at the Company's expense.

Regulatory Findings/Conclusions

The Commission required a cost benefit analysis and a control group be established to confirm
whether the rate option should extend beyond the pilot period. No lost revenue recovery was
allowed and a program cost cap was established (Case No. PUE-2011-00014, July 11, 2011) [49]

Dominion requested an extension of the pilot program four years later. Participation in the rate
option was lower than forecast and the CBA had not yet been performed. The Commission
approved an extension through November 2018. Another extension will not be granted unless the
cost effectiveness of the program can be established [65].

3-11






CONCLUSION

The initial intention of this research paper was to assess the pervasiveness of electric vehicle
rates and determine, if possible, whether the underlying rate designs are being developed to
reflect the underlying cost basis to serve this customer class. In our research, while not
exhaustive, we readily found several rate schedules among U.S. electric utility companies,
geared specifically for electric vehicles, for both commercial and residential customer
applications. The rates of 12 utilities were found to be reflective of the cost to serve.

The results of this catalogue of rate schedules provide a current inventory of adopted residential
and commercial EV rates. Commissions generally supported TOU structure for residential EV
charging to incentivize off-peak charging. Demand charges were not used pervasively. Many
commissions were cautious to ensure the recovery of cost and the protection of ratepayers were
often brought to discussion.
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	5 REFERENCES
	A RATE PRICING COMPARISON MATRIX


Sheet1

				class								per month $		or day				demand rate  -  $ per kW		begins @		all hours		on pk		off pk				energy rate - $ per kWh		all hours		super on pk		hours		on pk		hours		mid pk		hours		off pk		hours		super off pk		hours		TOU differential on/off		seasonal diff on S/W		seasonal diff off S/W

		AZ

		APS
Schedule R-TECH

														0.493																all								0.0575		3-8p						0.0475		all other						121%		121%		100%

				residential 		SUM		Jun-Sep																20.25						generation

																		1st block								0.0				distribution

																		2nd block		5kW						6.5				transmission



																														all								0.0475		all other						0.0475								100%

						WIN		Oct-May																14.25						generation

																		1st block								0.0				distribution

																		2nd block		5kW						6.5				transmission

		SRP

																														all								0.1957								0.0776				0.0627				252%		218%		103%

		Schedule E-29		residential		SUM		May,Jun, Sep,Oct				18.5																		generation								0.0548		1p-8p Weekdays						0.0261		all other		0.0112		11p-5a

																														distribution								0.0611								0.0101				0.0101

																														transmission								0.04								0.0051				0.0051

																														other 								0.0398								0.0363				0.0363



																														all								0.2226								0.0781				0.063				285%

						SUM PK		Jul,Aug				18.5																		generation								0.0618		1p-8p Weekdays						0.0265		all other		0.0114		11p-5a

																														distribution								0.0725								0.0102				0.0102

																														transmission								0.0476								0.0051				0.0051

																														other 								0.0407								0.0363				0.0363



																														all								0.102								0.0757				0.06				135%

						WIN		Nov-Apr				20																		generation								0.0331		5a-9a, 5p-9p						0.0318		all other		0.0161		11p-5a

																														distribution								0.0227								0.01				0.01

																														transmission								0.0156								0.0051				0.0051

																														other 								0.0306								0.0288				0.0288



		CA

		SDG&E

		EV-TOU												0.329																all								0.52009		12-8p						0.24585		all other		0.19668		12-5a		212%		213%		106%

		2 meters		residential 		SUM		May-Oct																						generation

																														distribution

																														transmission

																														all								0.24415		12-8p						0.23254		all other		0.20941		12-5a		105%

						WIN		Nov-Apr																						generation

																														distribution

																														transmission



		EV-TOU 2

		whole house		residential 		SUM		May-Oct																						all								0.52104		12-6p						0.24917		all other		0.19665		12-5a		209%		217%		106%

																														generation

																														distribution

																														transmission

						WIN		Nov-Apr																						all								0.24028		12-6p						0.23581		all other		0.20938		12-5a		115%

																														generation

																														distribution

																														transmission



		Schedule PEVSP		business

		(phase1)		(billed on Schedule A for demand <20kW)

				(billed on Schedule AL-TOU for demand >=20kW)



		Schedule PEVSP2		business

		(phase2)		(billed on Schedule TOU-A for demand <20kW)

				(billed on Schedule AL-TOU for demand >=20kW)



		SMUD

		Schedule RPEV_1										20

		(whole house)		residential 		SUM		Jun-Sep																						all 				0.2446		4-7p		0.1302		2-4p, 7-10p, WE/H 2-10p						0.0836		all other						293%		169%		100%





						WIN		Oct-May																						all								0.1451		4-10p						0.0836		all other						174%



		Schedule RPEV_2										3.15

		(Dedicated meter)		residential 		SUM		Jun-Sep																						all 				0.4518		4-7p		0.2942		2-4p, 7-12a						0.0638		all other						708%		331%		100%





						WIN		Oct-May																						all								0.1366		4-10p						0.0638		all other						214%





		SCE

		Schedule TOU-EV-1										2.66

																														all								0.33849								0.13541								250%		153%		99%

				residential		SUM		Jun-Sep																						generation								0.17207		12p-9p						0.04534		all other

																														distribution								0.12044								0.04409

																														transmission								0.01523								0.01523

																														other delivery								0.03075								0.03075



																														all								0.22098								0.13616								162%

						WIN		Oct-May																						generation								0.05456								0.04609

																														distribution								0.12044								0.04409

																														transmission								0.01523								0.01523

																														other delivery								0.03075								0.03075

		Schedule TOU-EV-3		commercial

				monthly max demand <20kw

				Option A										0.835

																														all								0.3151				0.145				0.11005								286%		232%		96%

						SUM		Jun-Sep																						generation								0.2385		12p-6p
Weekdays Except Holidays		0.0684		8a-12p, 6p-11p, Weekdays Except Holidays		0.03345		all other

																														distribution								0.03556				0.03556				0.03556

																														transmission								0.01332				0.01332				0.01332

																														other delivery								0.02772				0.02772				0.02772



																														all								0.13558				0.13045				0.1147								118%

						WIN		Oct-May																						generation								0.05898				0.05385				0.0381

																														distribution								0.03556				0.03556				0.03556

																														transmission								0.01332				0.01332				0.01332

																														other delivery								0.02772				0.02772				0.02772



																														Energy voltage discount

																														2-50kV		-0.00057

																														50-220kV		-0.01938

																														220kV		-0.03322





				Option B										0.84				1st block				9.74



																		Demand voltage discount

																		2-50kV				-0.11

																		50-220kV				-3.88

																		220kV				-6.65

																														all								0.26645				0.09635				0.0614								434%		307%		93%

						SUM		Jun-Sep																						generation								0.2385		12p-6p
Weekdays Except Holidays		0.0684		8a-12p, 6p-11p, Weekdays Except Holidays		0.03345		all other

																														distribution								0.00234				0.00234				0.00234

																														transmission								-0.00211				-0.00211				-0.00211

																														other delivery								0.02772				0.02772				0.02772



																														all								0.08693				0.0818				0.06605								132%

						WIN		Oct-May																						generation								0.05898				0.05385				0.0381

																														distribution								0.00234				0.00234				0.00234

																														transmission								-0.00211				-0.00211				-0.00211

																														other delivery								0.02772				0.02772				0.02772





		Schedule TOU-EV-4		Commercial
20kw - 500kw								220.3										15.48

																		Demand voltage discount

																		2-50kV				-0.2

																		50-220kV				-6.79

																		220kV				-11.27

																														all								0.25116				0.09153				0.06029								417%		299%		93%

						SUM		Jun-Sep																						generation								0.22432		12p-6p
Weekdays Except Holidays		0.06469		8a-12p, 6p-11p, Weekdays Except Holidays		0.03345		all other

																														distribution								0.00237				0.00237				0.00237

																														transmission								-0.00212				-0.00212				-0.00212

																														other delivery								0.02659				0.02659				0.02659



																														all								0.08386				0.07521				0.06493								129%

						WINTER		Oct-May																						generation								0.05702				0.04837				0.03809

																														distribution								0.00237				0.00237				0.00237

																														transmission								-0.00212				-0.00212				-0.00212

																														other delivery								0.02659				0.02659				0.02659



																														Energy voltage discount

																														2-50kV		-0.00122

																														50-220kV		-0.00271

																														220kV		-0.00274





		Schedule TOU-EV-6		commercial

				delivered at voltage <2kV

												634.89										11.46

																														all								0.40937								0.09168				0.07348				447%		468%		109%

						SUM		Jun-Sep																						generation								0.36493		2p-8p
Weekdays Except Holidays						0.04724		all other		0.02904		10p-8a

																														distribution								0.02078								0.02078				0.02078

																														transmission								0.00126								0.00126				0.00126

																														other delivery								0.0224								0.0224				0.0224



																														all								0.08744								0.08394				0.07727				104%

						WIN		Oct-May																						generation								0.043								0.0395				0.03283

																														distribution								0.02078								0.02078				0.02078

																														transmission								0.00126								0.00126				0.00126

																														other delivery								0.0224								0.0224				0.0224



				delivered at voltage 2kV-50kV

												303.25										11.34



																														all								0.40208								0.08733				0.06982				460%		482%		109%

						SUM		Jun-Sep																						generation								0.36072		2p-8p
Weekdays Except Holidays						0.04597		all other		0.02846		10p-8a

																														distribution								0.01906								0.01906				0.01906

																														transmission								-0.00128								-0.00128				-0.00128

																														other delivery								0.02358								0.02358				0.02358



																														all								0.0835								0.08008				0.07354				104%

						WIN		Oct-May																						generation								0.04214								0.03872				0.03218

																														distribution								0.01906								0.01906				0.01906

																														transmission								-0.00128								-0.00128				-0.00128

																														other delivery								0.02358								0.02358				0.02358



				delivered at voltage >50kV

												2051.48										4.76



																														all								0.35361								0.07245				0.05615				488%		507%		109%

						SUM		Jun-Sep																						generation								0.32584		2p-8p
Weekdays Except Holidays						0.04468		all other		0.02838		10p-8a

																														distribution								0.00829								0.00829				0.00829

																														transmission								-0.00129								-0.00129				-0.00129

																														other delivery								0.02077								0.02077				0.02077



																														all								0.0698								0.06638				0.05986				105%

						WIN		Oct-May																						generation								0.04203								0.03861				0.03209

																														distribution								0.00829								0.00829				0.00829

																														transmission								-0.00129								-0.00129				-0.00129

																														other delivery								0.02077								0.02077				0.02077



																														voltage discount 
220kV		-0.00652



		PG&E

		Schedule EV		residential



				Rate A																										all								0.45389		2p-9p,
Weekdays
3p-7p,
Wkends,holidays		0.24986		7a-2p,
 9p-11p, Weekdays		0.12225		all other						371%		142%		98%

						SUM		May-Oct						0.32854																generation								0.23092				0.11128				0.05593

																														distribution								0.1688				0.08441				0.01215

																														transmission		0.02536



						WIN		Nov-Apr						0.32854																all								0.32018		2p-9p,
Weekdays
3p-7p,
Wkends,holidays		0.19794		7a-2p,
 9p-11p, Weekdays		0.12503		all other						256%

																														generation								0.08629				0.05391				0.05792

																														distribution								0.17972				0.08986				0.01294

																														transmission		0.02536



				Rate B

				(separate meter)		SUM								0.04928																all								0.44738		2p-9p,
Weekdays
3p-7p,
Wkends,holidays		0.2466		7a-2p,
 9p-11p, Weekdays		0.12179		all other						367%		143%		98%

																														generation								0.23092				0.11128				0.05593

																														distribution								0.16229				0.08115				0.01169

																														transmission



						WIN								0.04928																all								0.31325		2p-9p,
Weekdays
3p-7p,
Wkends,holidays		0.19447		7a-2p,
 9p-11p, Weekdays		0.12453		all other						252%

																														generation								0.08629				0.05391				0.05792

																														distribution								0.17279				0.08639				0.01244

																														transmission		0.02536



		LADWP

		EV discount, separate EV TOU meter		residential																														no discount		(high-peak)
1p-5p, Weekdays		no discount		(low-peak)
10a-1p
5p-8p, Weekdays		EV discount
-0.025		(base period)
8p-10a, Weekdays



		HI

		HECO

		Schedule TOU EV 		residential

												10.5 (single-phase)																		usage charge 350-1200kWh		0.011535

												18.5 (three-phase)																		usage charge >1200kWh		0.030309

																														base fuel 		0.136062

																														energy charge								0.137379		5p-9p,
Weekdays		0.107379		all other		0.02		9p-7a						687%



						Molokai Division						10 (single-phase)																		usage charge 250-750 kWh		0.0265

												13.5 (three-phase)																		usage charge >750kWh		0.038

																														base fuel 		0.263468

																														energy charge								0.188611		5p-9p,
Weekdays		0.158611		all other		0.02		9p-7a						943%



						Lanai Division						10 (single-phase)																		usage charge 250-750 kWh		0.025

												13.5 (three-phase)																		usage charge >750kWh		0.032

																														base fuel 		0.322668

																														energy charge								0.148921		5p-9p,
Weekdays		0.118921		all other		0.02		9p-7a						745%



						Maui Division						10 (single-phase)																		usage charge 350-1200 kWh		0.0226

												13.5 (three-phase)																		usage charge >1200 kWh		0.029

																														base fuel 		0.230016

																														energy charge								0.152035		5p-9p,
Weekdays		0.122035		all other		0.02		9p-7a						760%





		Schedule EV-U		commercial

				(DC fast charging)

																														charge per session								7		5p-9p Weekdays		6.5		all other		6		9p-7a



						Molokai Division																								charge per session								9		5p-9p Weekdays		8.5		all other		8		9p-7a



						Lanai Division																								charge per session								9		5p-9p Weekdays		8.5		all other		8		9p-7a



						Maui Division																								charge per session								7.5		5p-9p Weekdays		7		all other		6.5		9p-7a





		Schedule EV-F		commercial

				(<100kW)

												5																		energy charge								0.378033		5p-9p Weekdays		0.358033		all other		0.328033		9p-7a						115%



						Molokai Division						5																		energy charge								0.469705		5p-9p Weekdays		0.449705		all other		0.419705		9p-7a						112%



						Lanai Division						5																		energy charge								0.52586		5p-9p Weekdays		0.50586		all other		0.47586		9p-7a						111%



						Maui Division						5																		energy charge								0.414163		5p-9p Weekdays		0.394163		all other		0.364163		9p-7a						114%



		GA

		GA Power

		Schedule TOU-PEV-6		Residential								10

						SUM		Jun-Sep																						all								0.203217		2p-7p Weekdays						0.065865		7a-2p, 7p-11p
Weekdays		0.014164		11p-7a all days 		309%		309%		100%

						WIN		Oct-May																						all																0.065865		7a-11p 		0.014164		11p-7a all days



		IN

		IPL

		Schedule EVX		residential

						SUM		Jun-Sep																						all								0.1215		2p-7p Weekdays		0.05507		all other		0.02331		10p-10a						521%		176%		84%

						WIN		Oct-May																						all								0.0691		8a-8p						0.02764		8p-8a						250%



		Schedule  EVP		public charging																										fee per charging session		2.5



		KY

		KU

		Schedule EVC		business																										fee per hour		2.84

				(KU-owned charging facility)





		Schedule EVSE		business								single charger

				(EV supply equipment)								182.31

												dual charger

												306.1



		Rate Rider
Schedule EVSE-R		business								single charger

				(EV supply equipment)								131.41

												dual charger

												204.31



		Schedule RTOD-Energy		residential								12.25

						SUM		Apr-Oct																						all								0.27363		1p-5p, Weekdays						0.0564		all other						485.16%		100.00%		100.00%

						WIN		Nov-Mar																						all								0.27363		7a-11a, Weekdays						0.0564		all other						485.16%



		LG&E

		Schedule EVC		business																										fee per hour		2.86

				(LG&E-owned charging facility)



		Schedule EVSE		business								single charger

				(EV supply equipment)								180.5

												dual charger

												302.13



		Rate Rider
Schedule EVSE-R		business								single charger

				(EV supply equipment)								132

												dual charger

												205.15





		Schedule RTOD-Energy		residential								12.25

						SUM		Apr-Oct																						all								0.22966		1p-5p, Weekdays						0.06365		all other						360.82%		100.00%		100.00%

						WIN		Nov-Mar																						all								0.22966		7a-11a, Weekdays						0.06365		all other						360.82%



		MD

		PEPCO

																														all		0.095075																								105.14%

		Schedule EV		residential								4.38																		generation		0.07241

						SUM		Jun-Oct																						distribution		0.01032

																														transmission		0.00544

																														Other		0.006905



																														all		0.090425

																														generation		0.06967

						WIN		Nov-May																						distribution		0.00841

																														transmission		0.00544

																														Other		0.006905

		BGE

		Schedule EV		residential								7.9																		all								0.19413								0.08252								235.25%		87.03%		100.82%

						SUM		Jun-Sep																						generation								0.12661		10a-8p,  Weekdays except holidays						0.0479		all other

																														delivery service charge								0.03462								0.03462

																														transmission								0.0329



																														all								0.22307								0.08185								272.54%

						WIN		Oct-May																						generation								0.14345		7a-11a,5p-9p, Weekdays except holidays						0.04723		all other

																														delivery service charge								0.03462								0.03462

																														transmission								0.045

		MI

		Consumers Energy

		PEV Charging Program		residential

						SUM		Jun-Sep																						all								0.15		2p-6p		0.11		7a-2p, 6p-11p		0.08		11p-7a						187.50%		150.00%		100.00%

																														generation

																														distribution

																														transmission



						WIN		Oct-May																						all								0.1		7a-11p						0.08		11p-7a						125.00%

																														generation

																														distribution

																														transmission



		DTE

		Schedule D1.9		residential & commercial 

				Option 1

				Full Service Customer 								1.95																		all

																														generation								0.15977		9a-11p						0.03994		all other						400.03%

																														distribution		0.05419

																														transmission



				Retail access service customer								1.95																		all

																														generation

																														distribution		0.05419

																														transmission



				Option2

				residential only								45.65



		MN

		Xcel Energy

		REVS, rate code A08		residential								4.95



						SUM		Jun-Sep																						all								0.21096		9a-9p Weekdays						0.0426		all other						495.21%		124.33%		100.00%

						WIN		Oct-May																						all								0.16968								0.0426								398.31%





		Minnesota Power

		Schedule 28

		Residential off-peak electric vehicle service		residential								4.25																		all								Charging N/A		other						0.04332		11p-7a





		NY

		ConEdison

		SmartCharge Rewards (bonus)										(bonus)																																		(bonus)

												-5



						SUM		Jun-Sep				if charge non peak hrs																		all										2p-6p						-0.05		12p-8a

												-20



						WIN		Oct-May																						all																-0.05		12p-8a



		OR



		PACIFIC POWER

		Schedule 5																												all

				residential								9.5										2.2								transmission and AS		0.473

																														distribution		3.598

																														generation 		Pay under Schedule 200

																														system usage, Schedule 200 related		0.072

																														system usage, Schedule 201 related		0.076



		Schedule 45
(adjustment under provisions of Schedule 28)

				fast charge		SUM		Apr-Oct																						generation								0.10738*		4-8p						(under schedule 28)		all other

																														distribution

																														transmission



						WIN		Nov-Mar																						generation								0.10738*		6-10a, 5-8p						(under schedule 28)		all other

																														distribution

																														transmission


																																						* rate transitions from energy charge to demand charge over 10 year period

		VA

		Dominion Virginia Power

		Schedule EV 		residential								2.9																		all (gen+dis+tran)								0.1427								0.0493				0.01665				289%

		EV only																												generation								0.10769		6a-10p						0.01429		all other		0.00684		1a-5a

																														distribution								0.02531								0.02531				0.00011

																														transmission								0.0097								0.0097				0.0097



		Schedule 1EV		residential								7																		all (gen+dis+tran)								0.12535								0.04686				0.01425				267%		164.09%		91.17%

		EV+home				SUM		Apr-Oct																						generation								0.09501		1p-7p		0.03818		10a-1p, 
7p-10p		0.01652		10p-1a,
5a-10a		0.00444		1a-5a

																														distribution								0.02064				0.02064				0.02064				0.00011

																														transmission								0.0097								0.0097				0.0097



																														all (gen+dis+tran)								0.07639								0.0514				0.02369				149%

						WIN		Oct-Apr																						generation								0.04605		6a-11a,
5p-10p						0.02106		5a-6a, 11a-5p, 10p-1a		0.01388		1a-5a

																														distribution								0.02064								0.02064				0.00011

																														transmission								0.0097								0.0097				0.0097





























































































































































































































































































































