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MEETING GOALS

* Launch a collaborative working group aimed at influencing,
supporting and driving the equitable transition to ESBs

 Learn about various ESB-related activities, issues and ideas
particularly as they pertain to electric utility interactions, requirements
and programs.

 Collectively identify key ESB topics to explore in subsequent
meetings and the related resources and support required
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WE KINDLY ASK...

Please rename your ZOOM title with your name and organization
Please mute yourself during presentations and when not talking
 Please put your questions in the chat box

 Please participate in the surveys to help inform the topics and
provide feedback on the value of the materials being presented

* Please be respectful of the meeting participants and the space
allowed for input

* The meeting will be recorded and made available to all participants
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AGENDA

Welcome (Goals, Requests and Agenda)

Important News and Updates
Utility Updates
EPRI's eRoadMap
Equity Updates
CALSTART & Exelon Paper on Equity

Panel Discussion

Panel Q&A

Wrap-Up
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CLEAN SCHOOL BUS REBATES PROGRAM - APPLICATIONS ARE DUE SOON!

Utility Partnership Template provides a guide to
discuss infrastructure plans (i.e., scope,
timelines, and deliverables).

Utilities should expect to assess needed
upgrades and provide estimated costs.

Application deadline is January 31, 2024
Electric School Bus Initiative offers Office Hours

to support Clean School Bus Program
applications.

(2 EPAgr'u‘J‘:gn?vl\flnexs‘u Protection Office of Transportation and Air Quality
A4 Agency September 2023

2023 Clean School Bus (CSB) Rebates Program
Electric Utility Partnership Template

Planning early for long-term electric charging infrastructure needs is important for project success. This
worksheel is provided for the convenience of applicants, lo assist in discussing the proposed project with
the appropriate utility, including key components such as anticipaled costs and timelines. When using this
worksheet, applicants should keep fleet electrification expansion plans in mind, as futureproofing for
upcoming needs can ultimately decrease overall utility upgrade costs. Regardless of whether applicants
use this worksheet. applicants should coordinate with their electric utility to determine anticipated costs
and timelines.

The Electric School Bus Charging Station Planning Form on the Clean School Bus Technical Assistance
webpage can be used as a resource to gather charging-related data and information to prepare for meeting
with their electric utility. Additionally, applicants can request a 1:1 meeting with the Joint Office of Energy
and Transportation (JOET) by emailing cleanschoolbusTA(@nrel.gov to receive additional technical
support as needed. JOET can provide fiee, hands-on assistance tailored to each fleel, at any stage of its
switchover to electric.

1. Fleet Information

Current Electric Fleet at
Requested in Application time of Application
[Please provide the number of Submission

buses and chargers requested in

Ak [Please provide the number of
your application. |

buses and chargers already in
vour electric fleet. |

Electric Buses:

DC Fast Chargers:
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https://www.epa.gov/cleanschoolbus/clean-school-bus-program-rebates
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.epa.gov%2Fsystem%2Ffiles%2Fdocuments%2F2023-09%2Ffy23-csb-rebates-util-partner-template-2023-09.docx&wdOrigin=BROWSELINK
https://electricschoolbusinitiative.org/individual-office-hours-electric-school-bus-implementation

WRI'S ESB INDUSTRY DIGEST

Electric
School Bus

INSTITUTE

 Sign up for WRI's

Connect with us: electricschoolbusinitiative.org Twitter [[] Facebook [ff] Linkedin ] '
ESB Industry Digest!
December 2023 hd hd
. .
Happy New Year Electric School Bus Industry Stakeholders! Please see the O WI | | p rOVI d e th e I ate St

latest news, policy, and funding updates below. The ESB Initiative published

several new resources in December: m a r k et n eW S ’ V 2X ,

EV Training Database | Find the right program to meet your needs.

State Legislation | Summary of key 2023 state policy advancements.

Equity Needs Assessment | Barriers and enablers for ESB adoption. fed e ra |/State po | i Cy,

Repowers & TCO | Learn about NYC's ESB repower deployment.

£ Mok G and funding updates.

National League of Cities & National Governors Association launch

partnership to support an inclusive EV workforce.
Lion FElectric earns final certification on its MD battery pack.

Blue Bird forms joint venture with Generate Capital to offer electrification

as a service, also announces secondary public stock offering.

Workforce Development Institute launches ESB training course to support
school bus workers in the transition to electric in New York.
GreenPower manufactures first ESBs at West Virginia facility.

Lightning eMotors enters receivership, assets to be sold.
CALSTART & Excelon launch report on accelerating equitable ESB
deployment.
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https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wri.org%2Fsubscribe-esb-industry-digest&data=05%7C01%7CAlfi.Muhamad%40wri.org%7C7da66dbe41524cd5b18008dbf6a7498c%7C476bac1f36b24ad98699cda6bad1f862%7C0%7C0%7C638374970585557875%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=64Kgrf0pMgfQDsHG8A8ssSwA94qwk77HsVDZ55WW%2Fd0%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wri.org%2Fsubscribe-esb-industry-digest&data=05%7C01%7CAlfi.Muhamad%40wri.org%7C7da66dbe41524cd5b18008dbf6a7498c%7C476bac1f36b24ad98699cda6bad1f862%7C0%7C0%7C638374970585557875%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=64Kgrf0pMgfQDsHG8A8ssSwA94qwk77HsVDZ55WW%2Fd0%3D&reserved=0
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http://www.epri.com/
https://www.linkedin.com/company/epri
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews

1 H EVs2Scale 2030
Background and Objectives egere

THIS TRANSITION IS UNPRECEDENTED

Government, Industry, and Fleets are increasingly aligning AND COMPLEX. IT REQUIRES:
on aggressive 2030 vehicle electrification goals

The pace of needed year-over-year action and Extraordinary collaboration and

investment to prepare charging sites and the grid is partnering across all the major EV

not clear stakeholder groups

Consumers and fleet operators must have confidence in Redesigned processes, useful tools,

charging availability, reliability, and affordability - ® and increased standardization to simplify
the planning and complex interactions

Consumers and fleets operators are increasingly looking to the between major stakeholder groups

utility industry to scale up efforts to support charging _

solutions, ensure the grid is capable of meeting vehicle loads | /g HAnevaluation of regulatory/board

oversight that may not be conducive to
driving actions on the pace and scale required
to meet 2030 targets

© 2024 Electric Power Research Institute, Inc. All rights reserved E':EI



L
Addressing the Barriers to Achieving EVs at Scale EVs2Scale 2030
A Three-Pillar Strategy to Address the Key Industry Gaps 7

1 /

STRUCTURAL SYSTEM

COALITIONS & ROADMAPS UNIFYING TOOLS & PILOTS

REFORMS

Charging Infrastructure

* Reliability: Benchmarking, Standards * \letted Product List (VPL)
* NEVI/NEHC Coordination with EEI

Bilateral Convening Series
« Utility-OEM Forum
« Utility-Fleet Forum

e ——

» Charging innovation & affordability

e

National EV Driver Research Board '
Grid Readiness
« Streamlined Grid Interconnect

50-state eRoadMAP™ to 2030 « Expedited Interim Charging Solutions « GridFAST™ Online Data Exchange
. L * Managed Charging at Scale » OEM/Utility V2H/V2B Pilot
outlining EV loads, grid impacts,
Ieadt?mes Workfgrce Cozts * Interconnect Standards for V2H/N2BN2G « EV Resilience/Evacuation Pilot

—_— =
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11

EV load is coming — but where and when exactly?

* We need granular level data from the fleets themselves.
« DMV data doesn’t always work.

* (Registrations are at a HQ, not where the vehicle is driven, and we don’t know the
vehicle behavior.)

* Buying data sets aren’t always complete.
* (Only certain percentage of the market.)
e County level, census tract level data isn’t granular enough.

* Need a data set that shows where the vehicles are, and the vehicle behavior.

EVs2Scale z0=0

* The eRoadMAP tool and data builds confidence and shows clear signals for where and

hen EV load | .

© 2024 Electric Power Research Institute, Inc. All rights reserve:
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eRoadMAP | Input Collaborators

ANALYTICS
DATA
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© 2024 Electric Power Research Institute, Inc. All rights reserved EPEI



(2 )LAYERED DATA APPROACH

I

H3 — Level 8 Maps

LD Vehicles -~
. . Individual layer
Average Hexago Average Hexagon ¢ Regl strations —l

+
Individual layer...

n Area (km?) Area (mi2) * Travel Models

4,357,449.42 1,682,419.93 MDHD Vehicles
609,788.44 235,440.54

86,801.78 33,514.34 e OEM data

12,393.43 4,785.13

1,770.35 683.53 * Fleet data
252.90 97.65 e Travel Data

36.13 13.95 )
516 1.99 Other Vehicl

0.74 0.28 e Transi

0.11 0.04
0.0150 0.0058 * Governmen

—_—

School Buses
eets

=
HoLDN\IO\U‘I-bUUNI—‘O

0.0021 9003 * Ports/Airports +
12 0.0001 .
e \ocational Fleets s —
Other Load Data +
* EVSPs/Fueling Retaill,: sag- e —
+
-_—

One map with energy +
power needs

*EV Service Providers
13 © 2024 Electric Power Research Institute, Inc. All rights reserved _PEI



Interactive Energy Map to Hex 8 Resolution: eroadmap.epri.com
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eRoadMAP’

Near Term Electrification
Needs [2024-2030]

Year: 2030
—————

() >

O View full electrification

MWh/Day
Cumulative Energy Needs

0 10 20 60 150 12,000

Each hexagon covers
about 98 square miles (Hex 5)

Map Instructions »
/Additional Resources ~
Fact Sheet

User Guide

FAGs
Technical Details

=== EVs2Scale 2030
——

Version 1.0: November 2023
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Interactive Energy Map to Hex 8 Resolution: eroadmap.epri.com
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Additional Resources Overview

All available on eroadmap.epri.com

User Guide Example

EVs2Scale zozo

7

Fact Sheet:

One page outlining high level methodology and motivation
1f you can't measure it, you can't manage it’

User Guide:
How the eRoadMAP should be used, key assumptions,
example energy calculations

FAQs:
What are the costs? Will you include power? Who should |
contact?

Technical Details:

Methodology, Data Sources, Ground Truthing, Version
Documentation

eRoadMAP is a Starting Point for Strategic Planning + Stakeholder Engagement

Celsismia " m

* Assist key account * Strategic Planning
representatives and fleel « Early Load Projection Planning
advisors 1o identify + prioriize + Load and Rate Forecasting

:L'ylmms‘ﬂ";f: ; * Multi-Year Capital Planning
* Facilitate strategic discussions o Proiedt
with customers. mnm“g
« Help identify + prioriize system
load pockets (‘hot spots’)

STAKEMOLOER DUTREACH

« Faclitate proactive dialogue +
engagement with critical external
stakebolders, including
+ Reguiators
+ State legisiators and

government agencies
+ Local government offcials

ELECTRIC UTILITY PLANNING STAGES

Strategic Planning (0&M) J

Early Load Projection Planning J

Load and Rate Forecasting

Investment Commitment

Muiti-Year Capital Planning

i

Project Planning

Core Planning
Processes Informed
by eRoadMAP

Technical Document Example

© 2024 Electric Power Research Institute, Inc. All rights reserved

__B eRoadMAP" | FH1ASE ONE

EPRI Developed a ‘Policy Compliant Scenario’ that Assumes Complia
EV Adoption Over Time. The Adoption Trajectory Supporting These Policies Was Taken From NREL Analysis.

MEDIUM + HEAVY-DUTY ADOPTION PROJECTION ASSUMPTIONS

)

nce with Current Policy to Show

For MDHD Adoption, States Were Divided Into Th
Defined Below as Different Policies are Applicable for Each Category

California ACT state: Restofus

=

by 2030, 30% of sales of Class 20-3 trucks.
rucks and 50% of sales of Class 4-8

ACT States: Calfornia, Oregon, Washington, Colorado,
New Jersey, New York, Vermont, and Massachusetts

ACF requirement by 2030:
* Class 2b-3: ~13% of vehicle stock zero emission

* Class 4-8 vocational: ~4

¥ vehice stock zero emission
*  Class 7-8 tractor: ~25% of vehicle stock zero emission

TYY) ACF States: Caiifomia

(===


https://eroadmap.epri.com/
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Interactive Energy Map to Hex 8 Resolution: eroadmap.epri.com

2026- H5 close up

eRoadMAP’

Near Term
Electrification Needs
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Year: 2026
) =

o o
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Cumulative Energy Needs

0 10 20 60 150 12,000

Each hexagon covers
about 98 square miles
(Hex 5)

_Mab Instructions »

Santa Fe
mQur que

NEW
MEXICO

jadYuarez

'HIHUAHUA

“hihuahua City

. (@)merber

Tulsa
OKLAHOMA
Oklahoma City
Amarillo y
| Lubbock
} o®
Dallas
3 Shreveport
TEXAS
-e
AuStin
Houston
San'Antonio )
Corpus Christi
COAHUILA NuevoLaredo
a )
U.S. = Hex 5 (98 mi®)
© 2024 Electric Power Research Institute, Inc. All rights reserved

===l


https://eroadmap.epri.com/

Interactive Energy Map to Hex 8 Resolution: eroadmap.epri.com

2026 to 2027 Comparison

W eRoadMAP"

Near Term
Electrification Needs
[2024-2030]

Year: 2026
=) =

0 o

O View full electrification

MWh/Day
Cumulative Energy Needs

0 05 1 3 75 178

Each hexagon covers
about 0.28 square miles
(Hex 8)

2026
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Austin

Circuit of The A

U.S. = Hex 8(0.28 miz)

2027

L eRoadMAP" B

Near Term
Electrification Needs
[2024-2030]

Year: 2027

C—)

0 0 felnoveed Agstin

O View full electrification

MWh/Day
Cumulative Energy Needs

0 05 1 3 75 1,785

Each hexagon covers
about 0.28 square miles
(Hex 8)
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NEW CALSTART AND EXELON WHITE PAPER
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Y B
|

THE ELECTRIC
SCHOOL BUS TRANSITION:

Accelerating Equitable Deployment Through
Understanding Grid Impacts and Policy Solutions

Chris Budzynski, Exelon Corporation
lan Fried, CALSTART
Liza Walsh, CALSTART

December 2023

() exelon ontn
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https://calstart.org/electric-school-bus-transition/

OVERVIEW

 Exelon partnered with CALSTART, EPRI, WRI, EEIl and Clean
Energy Works

 Paper explores the role of equity, evaluates grid impacts at scale,
describes the role of the utility and identifies potential policy enablers

 Designed to serve as a resource guide for utilities, PUCs,
policymakers, school bus operators
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IJA and IRA have created a once-in-a-lifetime opportunity
to electrify school buses

KEY LEARNINGS/INSIGHTS

Paper Observations Considerations

Federal funding alone is not enough to fully electrify all
school bus fleets in the US creating the need for additional
programs and support.

Electric school buses deliver a wide range of benefits to
society at large

Resulting public health, environmental, economic and utility
grid benefits must be distributed equitably with a priority
focus on under resourced communities.

Electrification of the national school bus fleet can be used
as an opportunity to leverage equity

Implementing a well-defined equity framework increases
the likelihood of programs being responsive to community
needs, empower communities and ensure benefits are
equitably distributed.

Ability of utility grid to support school bus electrification
will vary by location

Potential need for grid investments will need to be
sequenced to keep pace with federal funding opportunities.

Transition to electrify school buses can often be complex
and present challenges, particularly in under resourced
communities

Utilities can play a central role to facilitate and accelerate
the transition through a wide variety of programs and
services.

Barriers to achieving school bus electrification at scale
continue to exist

Complementary and supportive policies and regulatory
programs are needed to reduce barriers and accelerate the
transition at scale and deliver resulting benefits.

School Bus
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PANEL DISCUSSION

SUCCESSFUL ESB CASE STUDY:
OPTIMIZING ELECTRIC SCHOOL BUS

DEPLOYMENT




TODAY'S PANELISTS

Presenter not included
due to permission not received

Tysen Brodwolf
Director of Transportation,
Cajon Valley Union School District

Chris Roberts
Senior Customer
Solutions Advisor,

San Diego Gas & Electric

Rachel Zook
Senior Program Manager,
Utility Partnerships,
Nuuve

Presenter not included
due to permission not received

WORLD
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THANK YOU

Greggory Kresge:

Robert Stafford:

Alfi Muhamad:
Caitlin Macomber:
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