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Pathways

—  Utility Business Models %EE Grid Integration
;||||‘ Sustainable Utility business models to facilitate and OO0 Seamless integration of clean energy yielding maintained
support a carbon-free energy future. or improved levels of affordability, safety, security,
reliability, resiliency and customer satisfaction.
Iz . . " gn .

2= Regulatory Innovation Transportation Electrification

_— ¢ POIE]

— State regulatory processes to enable the timely and effective e The nation’s fleet of light, medium and heavy-duty
deployment of new technologies, partnerships and business vehicles powered by carbon-free electricity.
models.
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Electric Vehicle Trends

Steady EV growth...

GROWTH OF U.S. EV SALES

200,000 +160% Increase

Annual EV Sales

nuar

Source: Auto Alliance’s Advanced Technology Vehicle Sales Dashboard
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... will translate to major EV infrastructure needs

EEI/IEI Forecast for EV Charging Infrastructure in 2030 by Location

9.6 Million
Charge Ports

Needed by 2030

@ rublic DC Fast

Charging:
100,000 Ports

Public Level 2
Charging:
800,000 Ports:

Workplace Level
2 Charging:
1,200,000 Ports

Home Level 2

Charging:
7,500,000 Ports
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Impact of residential EV charging $EE5: Smant Eectric

The next generation of EV charging could have significant impacts on peak demand.
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Clothes Dryer  IEEEE— e
Central Air Conditioner I
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Maximum Load (kW)
Source: Synapse Energy, 2019.
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Future Proofing for Electric Vehicles

Rate Design

Managed Charging

Planning

.....
-----
amanm Power Alli
.....

Residential
Electric Vehicle
Rates That Work

ATTRIBUTES THAT INCREASE ENROLLMENT

November 2019

In Partnership with:

e Brattle sov eqel )(

Ez7z
FUTURE

A Comprehensive
Guide to

Electric Vehicle
Managed Charging

MAY 2019
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Distribution
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Preparing for
an Electric Vehicle
Future: How Utilities
Can Succeed

October 2019

Published by

Smart Electric Power Alliance
Electric Vehicle Working Group
Distribution Planning Subcommittee
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Vehicle-Grid Integration Overview

Passive Active
Behavioral Load Control Direct Load Control
Choice User experience
User experience Transport Layer
Timing is key Messaging Protocol/ Standard
Grid Operator Considerations Grid Operator Considerations
DIRECT CHARGING TRADITIONAL SMOOTH CHARGING
TO MATCH SOLAR PEAK CHARGNG WITH —— LOAD AND MATCH

WITH WIND SPIKE

;

l “TIMER PEAK”

ENERGY CONSUMPTION

6AM 9AM 12PM 3PM 6PM 9PM 12AM 3AM 6AM

Source: BMW of North America, 2016 with edits by Smart Electric Power Alliance, 2017

Note: The light blue area illustrates the impacts of a hypothetical TOU residential charging rate with the lowest rate period beginning at 7 | sepapower.org

11 Em. The dark blue area shows how manaﬁed charﬁinﬁ could distribute charﬁinﬁ loads with Eeaks in renewable enera ﬁeneration.



EV Rates Landscape

Percent of Residential Customers in Each State
with Access to Time-Varying EV Rates

(National Average = 25%)

4y = A
‘. i ")
»

>
HAWAII

ALASKA

@0°0%-100% @80%-89% @70%-79% @ 60%-69%
40%-59% @ 20%-39% 1%-19% 0

Source: Smart Electric Power Alliance & The Brattle Group, 2019.
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28 investor-owned utilities,
12 municipal utilities, and
10 electric cooperatives

18 pilot programs,
46 fully implemented
residential rates

Of the 64 EV rates, 58 were TOU rates,
1 was a subscription rate with an on-peak adder,
and 5 were off-peak credit programs.

How the rate applies to the home load:

= 35 rates apply to the total household energy
consumption, including the EV charging load.

= 21 rates apply strictly to EV charging. These
rates typically require the installation of a second
meter or submeter, and two rates are metered
from a submeter in the EV charger itself.

= 8 rates allowed customers to choose between
whole home or EV-only options.
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EV rates work when....

100

80+

60 Average Enroliment = 21%

EV drivers are enrolled

Percent

40 -

1 2 "3 '4"'5 "6 "7 78 79 "0 1M 12"13"14" 15" 16 17 18 19 ' 20
Utility
Source: Smart Electric Power Alliance & The Brattle Group, 2019. N=20.

Marketing budget available? - 3.0x
Utility-driven initiative? L 24x 9
" . o :
Rates align with customer >0
: ] =)
? | -
need Bill savings for average EV customer 2.0x 3’3
So
-~
Free enrollment in rate? L T © s
>3 marketing channels utilized? - 1.4x

0 5 10 15 20 25 BU 35
Enroliment (% of Eligible)

ByYes BNo
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Utility interest in managed charging

Interest grows for managed charging through the EV charger

50 LOAD CONTROL
VIA THE CHARGING
401 DEVICE
301 LOAD CONTROL
VIA THE VEHICLE
201
101 L Ly BEHAVIORAL
3 l LOAD CONTROL
ol .
FULLY PILOTING PLANNING INTERESTED  NO ! ' ' - ' r .
IMPLEMENTED INTEREST 0 5 10 15 20 25 30
.ACTIVE B COMPLETED B PLANNING
.EV CHARGING B AUTOMAKER
INFRASTRUCTURE TELEMATICS Source: Smart Electric Power Alliance, 2019. See Appendix A for details.

Source: Smart Electric Power Alliance, 2019. n=84 n=38

HEEN
Em mart Electric
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State of the industry

Percentage of Network Service
Providers with Managed Charging
Capabilities, U.S., 2019

Il CAPABLE
B NOT CAPABLE

6 (21%)

22 (/9%)

Source: Smart Electric Power Alliance, 2019.
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Percentage of EVSE Manufacturers
with Managed Charging
Capabilities, U.S., 2019

B MANAGED
B UNMANAGED

23 (35%)

42 (65%)

Source: Smart Electric Power Alliance, 2019.
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State of the industry (Cont’d) £E21" Power Allance

Number of Managed Charging Capable EVSE by Level,

U.S., 2019
7 (7%) s 6(6%) I LEVEL 1
24 LEVEL 2
(24%) -

B DC FAST CHARGING
(LIGHT-DUTY)

DC FAST CHARGING
(MED-HEAVY DUTY

62
(63%)

Source: Smart Electric Power Alliance, 2019. Note: Some manufacturers
offer multiple configurations of chargers in a series type. Only one base T TP
12 | sepapowerorg  configuration in a series was included in the tally. sepapowEEdes BEEr Allance



Utilities response to fleet electrification

Most utilities are not
adequately preparing...

...even though % of utilities
expect >5 EV fleet projects of
5 MW+

EE-: Smart Electric
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34.3% Planning for utility infrastructure upgrades

Doing trial projects with new fleet operators

Watching the EV market and waiting before deploying
our limited resources

Developing (or enhancing) time-of-use rate structure
to encourage load shifting

Implementing utility infrastructure upgrades
Approaching fleet operators about possible EV conversions

We are not preparing

T 1

T T
35 30 25 20 15 10 5 0

Source: Black & Veatch, Strategic Directions: Electric Survey Results 2019. N=892."2
17.5% 28.2%

How many EV fleet charger installation projects
(5 MW or more) do you anticipate will provide
load to you in the next five years?

B More than 15 projects
B 5-15 projects
B Less than 5 projects

None

34.0% 20.4%

Source: Black & Veatch, Strategic Directions: Electric Survey Results 2019.22




Distribution planning is key

Steps for success:

1)
2)

3)
4)

S)
6)

Fill data gaps

Gather assumptions
based on historical data
Forecast growth

Model propensity by
customer type

Simulate adoption
Assess impacts

I: Smart Electric
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Figure 16: A Process to Identify Grid Impact of EVs and Charging Infrastructure

1. Identify Key Drivers

sd DataSources 2. Analyze Historical Data 3. Forecast Adoption
= Vehicle registration records by = Assess adoption patterns over time = Used innovation diffusion
zip code, model year and fuel = Assess geographic concentration curves with uncertainty
ype = |dentify locations with a higher green = Applied to EVs over time
= Utility data on customers on EV vehicle penetration
rates = |dentify location with a higher share
= Granular EV charging data of new vehicles
= Costs and incentives = Assess relationship between hybrids

and EV adoption

4. Model Propensity 5. Simulate Adoption and 6. Assess Impacts on
Score Adoption 8760 Load Shapes Local Grids

= Model the probability of = [ 0ad patterns vary across customers = Cost with active monitoring
adoption for each customer and are not homogenous and load management

= Calibrate over time so it totals = Different vehicle types have different = Costs without active monitoring
aggregate forecast over time load shapes and management

= |dentify clustering of adopters

Source: Demand Side Analytics, 2019.
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Examine utility investment options

Utility Utility
Distribution Pad-mounted
Network Transformer Meter Panel EV Charger Electric Vehicle

N7

5 \

4 O
Conductor *
(Boring/Trenching)
Business as Usual

Utility/Contribution in Aid of Construction Host Site Investment

Make-ready
Utility Investment Host Site Investment
Owner-operator I

Utility Incentive
Utility/Contribution in Aid of Construction Host Site/Third Party Investment

Source: M. Bradley & Associates, 2019. Utility Incentive Payments

®
It
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Collaborative teams
of member SMEs
addressing important

iIndustry issues

Working Groups

o _
@ Community Solar _I Grid Architecture
>~ Customer Grid _ |

Microgrids
D[l[ln Edge g
Cybersecurity % Solar Asset
%7 Management
A . .
@J Electric Vehicles g Testing and
—U Certification

Transactive Energy

Energy Storage Coordination

Energy loT

G =3 B



Erika H. Myers
Principal, Transportation
Electrification

emyers@sepapower.org
202.379.1615

HEADQUARTERS

Smart Electric Power Alliance
1220 19th Street, NW, Suite 800
Washington, DC 20036-2405
202.857.0898
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