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AGENDA (Eastern Time)

3:00 PM  Welcome and Introductions (5 minutes)

3:05 PM

3:20 PM

3:35 PM

3:50 PM

4:00 PM

4:25 PM
4:30 PM

« Agenda review
* Roll call, by state

Presentation and Q&A: Electric Power Research Institute (15 minutes)
* Dan Bowermaster, Program Manager for Electric Transportation, will provide
a general overview of interoperability, describe the market and what is
coming.
Presentation and Q&A: Greenlots (15 minutes)
* Erick Karlen, Policy Advisor at Greenlots, will discussing charging from the
EV industry perspective.

Presentation and Q&A: EPA ENERGY STAR (15 minutes)
« Stacy Noblet, Senior Director of Transportation at ICF, will present on EPA
ENERGY STAR standards for EV chargers from the perspective of both
interoperability and energy efficiency.

Q&A (10 minutes)
» Speakers will take additional questions from working group members

Closed Door Discussion (30 minutes)
*  Working group members will discuss their own views and the actions their
states have taken to date.

Next Steps and Announcements (5 minutes)

Adjourn



Roll Call - Read from Webinar

Working Group Members Meet
States: Massachusetts South Dakota Jasmine
Arizona Michigan Texas McAdams,
California Minnesota Vermont NARUC
Program
Colorado Missouri Washington Officer
Connecticut Nevada Wisconsin
D.C. New lJersey
Florida New York National/Federal Partners:
Georgia North Carolina NARUC
Hawaii Ohio U.S. DOE
lllinois Oregon U.S. EPA

Maryland Puerto Rico



Inferoperability and Standards for EV

Charging

Pre-Read Materials

Pages 37-38 (on interoperability and open standards) of NARUC's report, “Electric
Vehicles: Key Trends, Issues, and Considerations for State Reqgulators”

Joint eight-page paper by EPRI, EEIl, ATE, APPA, and NRE on Interoperability of Public
Electric Vehicle Charging Infrastructure



https://pubs.naruc.org/pub/32857459-0005-B8C5-95C6-1920829CABFE
https://www.epri.com/research/products/3002017164
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EPRI's Mission

Advancing safe, reliable, affordable and environmentally responsible electricity for society
through global collaboration, thought leadership and science & technology innovation

Independent

Objective, scientifically based results address reliability,
efficiency, affordability, health, safety, and the environment

El =} | Nonprofit
eCfI'Iley 5 Chartered to serve the public benefit

&, Collaborative

Bring together scientists, engineers, academic researchers,
and industry experts
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OVERVIEW
of the EV market
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Eleciric fransportation
is a global market

The future has more uncertainty than ever

US EV Sales 2018-2019 Europe EV Sales 2018-2019 China EV Sales 2018-2019
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Europe (2019): 3.6%
— Norway (53.9%) — Switzerland (5.5%) — France (3.4%)
— Iceland (25%) — Denmark (4.3%) — Belgium (3.2%)

— Sweden (11%) — Germany (4%)

© 2020 Electric Power Research Institute, Inc. All rights reserved.
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But purchasing decisions

are made locally

Adoption — What does it take for
a customer to buy an EV¢

G Automotive OEMs
Of the top 25 best-selling cars,

Q e only one has a plug-in
ar Dealers option today

e Customers
— Does it meet my needs?

— Do | like it?
— Can | afford it today?
— How do | fuel it?

Wild Card

Impact of COVID 19 and recession?

. : : e e gy ey ) | ELECTRIC POWER
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US electric vehicle sales exceed 1.5M through April 2020

EVS SOLD
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New EV Market Share by County June 2019 - May 2020

King, WA [7.3%]
San Juan, WA [12.3%]

County-level
data shows EV
sales progress

June 2019 - May 2020

Hood River, OR [4.8%]
Multnomah, OR [6.2%]

Washington, OR [4.7%]
Clackamas, OR [5.6%]

Benton, OR [6.4%]
Lane, OR [4.69% ] S oo B i e e

2% - 3%

1% - 2%

0% - 1%
0%

Marin, CA [16.2%]
San Francisco, CA [11.2%] %
Alameda, CA [15.5%] % M Y w1

Santa Cruz, CA [10.6%]
Santa Clara, CA [19.3%]

ZEV State
ZEV State in 2023

\ ; Top 5 counties in CA
Washington, D.C. [4.9%] and Top 14 counties

& “Charlottesville City, VA [5.4%] °utside of CA

187 counties in 33 states
have new EV market

shares > 1.9% oo
(US average)

Orange, NC [5.5%]

Boulder, CO [9.1%]
Broomfield, CO [4.6%]

Source: EPRI analysis of vehicle registration data, July 2020
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These frends
are also leading
to the

Photo credits: Mark Kosowski, Dan Bowermaster
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Flectric Vehicle
CHARGING

CYWER

www.epri.c
. .com
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ric Power Research Institute, Inc. All rights reserved
INSTITUTE



http://www.epri.com/
http://www.epri.com/

The bulk of EV charging will be done at home and work
Some public charging is DC fast charging

&
PUBLIC < Public Charging:
(SECONDARY) A Necessary for BEVs, but not PHEVs
%Eg - EﬂIA At-work Charging:
H Extends electric range of PHEVs
bE o 0‘ g

and short-range BEVs

WORK

(SECONDARY)

YA

Home Charging:
Charge at 120V AC or 240V* AC
* Use an existing dryer outlet or install new circuit

HOME

(PRIMARY)

The EPRI Charging pyramid, M. Duvall, EPRI, circa 2007; photo: Dan Bowermaster, EPRI

15 www.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved. l—PEI ;;iimgHP?NV:::.UTE
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Public charging
infrastructure
density is increasing

Network

[ RechargeAccess Bl OpConnect [ Electrify America

Bl Innogy Bl Webasto Il SemaCharge

H fFlO Volta B Supercharger

[ Recargo Network @ GE WattStation [l Tesla Destination
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Irvine Company B Greenlots Bl Non-networked
Sun Country B Evgo
CarCharging Blink
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Source: PlugShare, February 2020
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Interoperability of Public Electric Vehicle Charging Infrastructure
Co-published with EEI, ATE, APPA, and NCERA, August 2019

Interoperability of Public Electric
Vehicle Charging Infrastructure

INTRODUCTION

This pager i3 & cooperstve sffort of the Hlectnic Power Rimesrch mttute (EPR), the Sdnon Blectnic imditule (223,
the Aluncs for Traraportasan Slectrication (ATL), the Ammrican Pubbhc Powsr Jasociation [APPA), and the Natarel
Rural Sectrc Cocperative AsOoation [NRECA) 10 identi fy challerges, creste swsrenesi, and provide peripectie

po— Andifas prvey FTY S PR ashad.

related to interoperability:

CHARGING NETWORK-TO-
CHARGING NETWORK

AL

PHYSICAL CHARGING
INTERFACE

https://www.epri.com/research/products/000000003002017164

www.epri.com

© 2020 Electric Power Research Institute, Inc. All rights reserved.

CHARGING STATION-
TO-NETWORK

g

VEHICLE-GRID

This paper distills, at a high level, four key challenge areas

EEEEEEEEEEEEE
EEEEEEEEEEEEEEEEE
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Interoperability affects numerous stakeholders

Key stakeholders:

e EV drivers

* Businesses

* EV charging site hosts

* EV charging companies
 EV manufacturers

* Electric utilities

www.epri.com © 2020 Electric Power Research In

stitute, Inc. All rights reserved.
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Physical/Eleciric Interoperability

Manual Connection Charging

?

)&

DC
Up to 350kW

AC Level 2
Up to 19.2kW

AC Level 1
1.2 to 1.9kW

DC

> 350kW

Vehicle Size

Work in progress

Light-Dut .
g Yy Test events continue

Well -developed Not Applicable

Well-developed

Medium- and Heavy-
Duty

Not Widely Applicable

. : ) : ELECTRIC POWER
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Physical/Electric Interoperability

Automated Connection Charging

13105/1 13105/2
Vehicle Size DC up to ~ 450kW DC up to ~ 450kW

Future — going
above 450kW

J3105/3 J3105 /1, /2, /3
DC up to ~ 450kW DC > 450kW

Medium- and Heavy-

Duty

Standard was just approved in January 2020

20 www.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved. l—PEI i;@i;’:ﬁ:?ﬁ:ﬂ‘ww
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Physical Characteristics of Equipment

Lack standard sizes, spacing, etc.

= Common hardware
footprints?

= No consistent vendor
approach especially for high
power DC charging

www.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved.
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Interoperability

EV charging networks today are largely independent

EVSE

www.epri.com

EVSE

EVSE

EVSE
EVSE  @@@  EVSE
Map Map
Interface Interface

EVSE

EVSE @@@ EVSE

© 2020 Electric Power Research Institute, Inc. All rights reserved.
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Infroduction: EV Charging Network Phone Apps

— 8 Examples
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seee0 ATAT 7 3:26 PM

£ Station Details

EPRI Wall-Mount EVSE ID:
030000022
o 942 Corridor Park Blvd, Knoxville, TN

TIME COST

KWH
:00 000 000

eeeec ATAT 7 3:42 PM 55% M}

ev
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Infroduction: What the Future of EV Charging Might Look Like

—

CUSTOM
WEB or
PHONE

APPLICATION

CHARGE
Q STATION BACK-OFFICE

~ @@
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Looking ahead: Data-related Considerations

EV Charge Management = Intelligent use of Information

UTILITY

* Grid Conditions
* Congestion
* Capacity

EMS
* Local Demand
* Status of

Appliances POINT OF
* System CONTROL
Priorities Information:;

decisions; control
signals

LOCAL XFMR

*Local Load

* Capacity

* XFMR

Jemperature

CHARGING
STATION

*Time Plugged In

www.epri.com

AGREGATOR

* Capacity
Available

Who has the data?
How is it protected?
Where does data flow to?

DER
* Energy Needed d|Str|buted?
or Available
* Power Capacity

EV

* Energy Needed
or Available

* Power Capacity
* Departure Time

together with the standards

© 2020 Electric Power Research Institute, Inc. All rights reserved.

Are there standards for data interchange?
Is there one point of control or is it

How does interoperability come in to play?
— We need standards for data interchange

-~ We need standards for control methodologies

- Vendors need to verify their systems can play

CPEI ELECTRIC POWER
RESEARCH INSTITUTE
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Together...

Shaping the Future
of Electricity
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Audience Questions

Does the working group have any clarifying questions
for Dane



ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR® Certified EV Charging Stations

August 25, 2020
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ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR

Agenda

- ENERGY STAR Program Overview
« Current Program Highlights
— Key Features of the Current Specification
— Participating Manufacturers
— Resources for Utilities, Business Owners, and Consumers

« Specification Updates Underway — DC Fast and Connected Criteria

* Questions

<EPA 29



ENERGY STAR. The simple choice for energy efficiency. g ‘@l

ENERGY STAR

ENERGY STAR Program

For more than 25 years, EPA's ENERGY STAR program
has identified the most energy-efficient products,
buildings, plants, and new homes — all based on the latest

government-backed standards.

Today, every ENERGY STAR label is verified by a rigorous
third-party certification process.

<EPA 30



ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR

ENERGY STAR Program

ENERGY STAR has more than 75
residential and commercial product 7 ‘
Categorles (eg’ CommerCIaI fOOd . ENERGY EFFICIENT ENERGY SAVINGS ENERGY EFFICIENT ENERGY STRATEGIES FOR
service and data center products) products athome newhomes buildings & plants

ABOUT ENETWCY STAN PANTNER RESOCUACES _ Q

The simple choice for energy efficiency.

Keep Your Cool AND
« Consumers, utilities, and retailers Money

As the temperature beats up, let the

rely on ENERGY STAR to highlight  opesateuescr sz cod ey

. 1o comtort and encrgy sangs In your » . ’ e
products that deliver consumer ’ | P i
savings and give partners tools to ' A F 20, e B

differentiate their efficient products

— In 2017, more than 2000
manufacturers and 2500
retailers partnered with
ENERGY STAR to make and
sell millions of ENERGY STAR
certified products

ENERGY EFFICIENCY FCR YOUR HOMgs 0K YOUR BUSHESS LOG IN TOENERGY STAR

To et staried, select the AAGY

1 STAR wipditsadioe yeadre 1 ying
| @ PRODUCT TAX % HND A accesa The appraprine legin ficlds
i N\ AnNDER CALDITS BURLDEN will Tzn aocear

MY ENERGY STAR®
How can we help you? Seasonal Links

RO STARY

<EPA 31



ENERGY STAR. The simple choice for energy efficiency. t

ENERGY STAR

ENERGY STAR EVSE Specification Today

Key Features:

1. Energy Savings, 40% in
Standby Modes

2. Safety
3. Open Communications

, N\
Communications Details: f |
- Grid Communications & \ I -
 Open Access
* Consumer Override

Phat@gby Dennis Schroeder, NREL 39251
Q‘IN/ iennis Schroeder

< EPA 32



ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR Charging Partners

=7 Lo S

—chargepoin @
EVBEX

bini @me

cnel X
NUVVE @-
Teu us ocwen cresn
flo

as of August 2020

<EPA

<3

SemaConnect

lcop

ev charging network

solar:Lf=

(=~)ebasto
LITELI’

BTCRPower

33
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ENERGY STAR ‘

ENERGY STAR. The simple choice for energy efficiency.

New ENERGY STAR EV Charging Website

https://www.energystar.qgov/products/other/ev |

chargers
— Consumer Buying Guidance (including Qualified

Products List)
— Online Tools:
— EV Model Search
— Incentives List for Electric and Plug-in
Hybrid Vehicles
— Locator Tool for Public EV Charging
Stations
— One-pagers for EV-ready Commercial
Buildings, Homes, and Charging EVs with
Green Power
— Available Research of Electric Models
— Procurement Language for Fleet Managers

ELECTRIC VEHICLE CHARGERS

Why ENERGY STAR?

< EPA 34


https://www.energystar.gov/products/other/ev_chargers
https://www.energystar.gov/productfinder/product/certified-evse/results
https://www.energystar.gov/products/other/ev_chargers/electric-vehicles-and-hybrids
https://www.energystar.gov/products/other/ev_chargers/electric-vehicles-incentives
https://afdc.energy.gov/stations/#/find/nearest
https://www.energystar.gov/sites/default/files/asset/document/Comm Buildings and EV Charging.pdf
https://www.energystar.gov/sites/default/files/asset/document/Building Electric Vehicle-Ready Homes_1.pdf
https://www.energystar.gov/sites/default/files/asset/document/Charging EVs with Green Power.pdf
https://www.energystar.gov/sites/default/files/asset/document/Final_Procurement_Language_for_EVSE.docx

ENERGY STAR. The simple choice for energy efficiency.

Overview of Version 1.1

<EPA 35
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ENERGY STAR. The simple choice for energy efficiency.

ot

ENERGY STAR '

ENERGY STAR Specification Development Update — Version 1.1

* Reasons for including DC charging:

Provide shorter charge times

Chart 6.6

Potential to increase the range of
EVs, especially through charging
corridors for cross-country EV
transportation

Differentiating products based on
energy efficiency:

* A 50 kW DC station with a 10%
utilization and 92% active
charging efficiency, would have
3.8 MWh/year of operation mode
losses alone

More prescriptive connected
criteria

Annual DC EVSE Unit Sales by Region, World Markets: 2014-2023

35,000

30,000

25,000

20,000

15,000

10,000

5,000

m North America

. mWestern Europe
= Eastern Europe
— mAsia Pacific

© Latin America
— mMiddle East & Africa

I

2014 2015 2016 2017 2018 2019

2020 2021 2022 2023

(Source: Navigant Research)
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ENERGY STAR

ENERGY STAR. The simple choice for energy efficiency. : ‘

ENERGY STAR Version 1.1 Test Method — Released June 2020

*  From 2018 — 2020, EPA worked with stakeholders to develop an
appropriate test method to measure energy efficiency before considering

criteria to recognize the most efficient products
- Key Topics addressed in the test method:
— EPA developed a test procedure for:
* No Vehicle Mode,
« Partial On Mode,
* ldle Mode, and
» Operation Mode

— Accounting for various connector types:

Tesla
combo

J1772 CHAdeMO
combo

< EPA


https://www.energystar.gov/products/spec/electric_vehicle_supply_equipment_version_1_1_pd

ENERGY STAR. The simple choice for energy efficiency. g
)

Optional Connected Criteria
 Goal of the Revision

— Make connected criteria more useful and add clarity

— Criteria designed with long dwell time applications in mind, as these
provide the most load flexibility resource

| === Connected EVSE System Boundary ———— — — 1

Connected EVSE
wy/ External
Communications

( External Application f\

Device / System
Connected EVSE System might
ernal Protocol Open Standard Mha.'%em with one or
Translation Protocol more:

or proprietary)

«  Smart Meter / AMI System

+  SCADA System

\ *  EMS /[ Hub /Gateway

\ «  Internet/Cloud Application
kOtherDevioe or Applicaby

\

Note 1 \

Connected EVSE
w/ Internal
Communications

A\
\
Communication

I

I

I

I

I

I

I

I

I

I

I - n
| /' Protocols (open
[ 4

I

I

|

I

|

I

| Link
I

|

|

|

<EPA 38



ENERGY STAR. The simple choice for energy efficiency. ’

Optional Connected Criteria

e Grid Communications

Open Standard Communication required through use of Open
Charge Point Protocol (OCPP), SEP 2.0, CTA-2045A, or
OpenADR 2.0

 Product Requirements

<EPA

Scheduling — ability for consumers to set and modify a
charging schedule

Remote Management — capability to receive and respond to
consumer authorized remote requests

Consumer Feedback — ability to provide at least two types of
messages relevant to optimizing energy consumption

Consumer Override — capability of vehicle, EVSE, or
consumer to override a DR request

ENERGY STAR

39
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ENERGY STAR. The simple choice for energy efficiency. p ‘

Utility Collaboration Opportunities

 Educate Customers about ENERGY STAR EV Chargers

— link to resource, qualified products list
 Incorporate the ENERGY STAR into EV Programs
— procure ENERGY STAR EV chargers
— highlight ENERGY STAR certified equipment on vendor lists,
RFPs
 Inform Program Developments
— Version 1.1 DC EVSE stakeholder process

< EPA



ENERGY STAR. The simple choice for energy efficiency.

=

ENERGY STAR

Contact the ENERGY STAR Team with Questions

* Questions related to ENERGY STAR marketing/promaotion:
— Peter Banwell: Banwell.Peter@epa.gov
— Stacy Noblet: Stacy.Noblet@icf.com

* Questions related to ENERGY STAR specification development:
— James Kwon: Kwon.James@epa.gov
— Emmy Feldman: Emmy.Feldman@icf.com

SEPA o ’
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ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR

Context for Connected Criteria

« Optional: EVSE do not need to meet these criteria to be certified
— Those that do meet will be identified as “connected”
e Architectures for connected EVSE:

— EVSE service provider aggregates load flexibility from groups of chargers and
sells load control as a service: for this, the service provider knows what it needs

the EVSE to do
— 3" party aggregates load control from groups of chargers and sells load control as

a service: uniform responses from chargers of various brands makes it easier to
integrate chargers, giving customers broader choice of charger brands

— Utility controls groups of chargers directly: uniform responses from chargers of
various brands makes it easier to integrate chargers, giving customers broader
choice of charger brands

-  ENERGY STAR Connected criteria intended to support the last two cases since
standardization isn’t needed for the first

* Appendix A intended to provide a useful framework for aligning the previous
requirements with CTA 2045-A, OpenADR 2.0b, and OCPP
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ENERGY STAR. The simple choice for energy efficiency.

Optional Connected Criteria

Demand-Response Requests — the EVSE must support the following
open standard defined DR signals:

e Charge now (Load Up): If a vehicle is plugged in and it is not fully charged, EVSE will begin
charging the vehicle, continuing as normal until the vehicle is fully charged. For use in a case where
the scheduling of charging occurs outside of the product, the EVSE service provider has no control
over the charging schedule. Both immediate events and events scheduled in advance will be
supported.

e Curtail Charge: The EVSE will not begin or continue charging at greater than 50% of its maximum
rated output power. Both immediate events and events scheduled in advance will be supported.

o Delay Charge: The EVSE will not begin or continue charging. Both immediate events and events
scheduled in advance will be supported.

¢ Return to Normal Operation: The EVSE will return to default standby mode.

« Are these DR signal appropriate for long dwell time use cases?

« Appropriate percentage level of maximum rated output power to restrict
curtailed charge signal?
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Audience Questions

Does the working group have any questions for Stacy,
Dan, or Erick?

Please type Iin your questions or raise your hand so we
can unmute you to ask.



Peer Discussion — Commissioners and

Commission Staff Only

Facilitators

Working Group Chair Maria Bocanegra and lllinois Commerce
Commission Staff

Working Group Vice-chair Jason Stanek and Maryland Public
Service Commission Staff
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Has your Commission taken or considered any actions to address EV
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Discussion Questions

Has your Commission taken or considered any actions to address EV
charging interoperability e

Have you provided any direction to ufilities investing in chargers re:
intferoperabillity or standards guidance or requirementss

What collaborations do you think are essential for addressing interoperability
Issues?

What role do you anticipate commissions will play in solving EV
intferoperability issues?

Have you ever personally charged an EVe What type of connection point
did it usee



Announcement: Share Your Feedback

NARUC is looking for your feedback on EV State Working Group
activities by 9/4/20.

See EVSWG 8/24 email from Danielle for link o survey:
hitps.//www.surveymonkey.com/r/NARUC-EVSWG



https://www.surveymonkey.com/r/NARUC-EVSWG

Upcoming EV SWG Calls: Always on @

Tuesday, 3-4:30pm ET / 12-1:30pm PT

Next webinar: September 22: Regional Coordination
Registration link will be live next week; watch listserv

Dates for your calendar: October 27, November TBD (likely annual
meeting session), December 15 (moved from 12/22)

EVSWG Listserv: NARUC-EVSWG@Iists.naruc.org

Presentations and recordings of past EVSWG events:
www.naruc.org/cpi-1/energy-infrastructure-
modernization/electric-vehicles/
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