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Impact of residential EV charging

The next generation of EV charging could have significant impacts on peak demand.
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Impact of fleet electrification

Most utilities are not
adequately preparing...

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

EEEN .
=E=-~ Smart Electric
m=u-- Power Alliance

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
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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 Lessthan 5 projects

None

34.0% 20.4%

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




Vehicle-Grid Integration Overview $EI5: Smart Blectric

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
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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 5 | sepapower.org

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



Passive Load Management

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

(National Average = 25%)
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Source: Smart Electric Power Alliance & The Brattle Group, 2019.

Smart Electric
Power Alliance

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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Active Load Management $RE5: Smart Electric

» Define value of managed charging
 Initiating a task force to discuss and define:

J(, c‘;;ss DI\tIIS, Utility DER
. . , etc. a t Syste
« Communications protocols and standards Rl
» Pilots/demonstration projects that supports proof of
concept for aggregation strategies @ © o 4
« State goals for managed charging = En
— ol g ~
DR/DER Aggregator Microgrid/Building EMS Charge Network Telematics
Operator (CNO)
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Source: Smart Electric Power Alliance, 2020.
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