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Zoom Webinar Logistics

* This presentation is being recorded. The slides and recording will be posted to epa.gov/cleanschoolbus
as soon as they are processed for posting.

* All attendees are in listen-only mode. Audio is available through your computer speakers or by phone.
The presenter will ask you to come off mute if applicable.

: ive captioning is available by clicking the “Live Transcript” icon.

* Live interpretation: Live Spanish interpretation is available by clicking the “Interpretation’ icon and
selecting Spanish. Click “Mute Original Audio” to mute English audio when listening in Spanish.

*| Questions: Use the Q&A feature to ask questions during the presentation. We will address as many as
possible after the presentation. If we are unable to answer your question at this time, we will list all
questions and answers in the Q&A document available on our website. You can also submit written
questions to the EPA Clean School Bus Program helpline at cleanschoolbus@epa.gov.

. Chat is disabled, but the presenters might share links through the chat feature.

*l Reactions:Reactions are enabled for you to interact with the presenter.
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Logistica de seminarios web en Zoom
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Q&A Live Transcriptl Minterpretation Reactions

 Esta presentacidn es grabada. Las diapositivas y la grabacidén se publicaran en epa.gov/cleanschoolbus tan pronto sean
procesadas para su publicacién.

* Todos los asistentes se encuentran solo en modo escucha. Hay audio disponible a través de los altoparlantes de su
computadora o por teléfono. El presentador le pedira que quite el silencio si corresponde.

* || Transcripcion en vivo:/Hay subtitulos disponibles haciendo clic en el icono “Live Transcript” [Transcripcién en vivo].

* Interpretacion en vivo: Hay interpretacién en espafiol disponible haciendo clic en el icono “Interpreting” [Interpretacién]y
seleccionando el espafiol. Haga clic en “Mute Original Audio” [Silenciar audio original] para silenciar el audio en inglés al
escuchar en espafiol.

*  Preguntas: Use la funcidon Q&A [preguntas y respuestas] para hacer preguntas durante la presentacién. Abordaremos todas
las que sea posible después de la presentacion. Si no podemos contestar su pregunta en este momento, anotaremos todas
las preguntas y respuestas en el documento Q&A correspondiente disponible en nuestro sitio web. Puede también enviar
preguntas por escrito a la linea directa de ayuda del Programa de Autobuses Escolares Limpios de la EPA en
cleanschoolbus@epa.gov.

. Se encuentra inhabilitado el chat, pero los presentadores podrian compartir enlaces a través de la funcién de chat.

. Reacciones: Las reacciones estan habilitadas para que usted interactue con el presentador.
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Live Transcription / Live Spanish Interpretation
Transcripcion simultanea | Interpretacion simultanea
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Live transcript is available

Live Transcript
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Overview of
the Clean
School Bus
Program

Bipartisan Infrastructure Law

* The Bipartisan Infrastructure Law (BIL) provides $5
billion over five years (FY22-26) for the replacement of
existing school buses with zero-emission and clean
school buses.

Future Funding Opportunities

* The EPA has offered rebates and grants in past
funding opportunities.

* The EPA anticipates opening another round of CSB
rebate funding in Fall 2024.
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Why Clean School Buses?

=
g S @
Cleaner Air ( Cost Savings

Reduced Greenhouse Gas : . , .
. CSBs result in cleaner air on Replacing older diesel school
Emissions . . .
. the bus, in bus loading areas, buses with CSBs often
CSBs emit zero or low . e .
- . and in the communities in reduces maintenance and
tailpipe emissions. .
which they operate. fuel costs.

y 7\ 4
( Resiliency Improved Student @

Bidirectional Charg‘”S Attendance & Achievement
capable CSBs can provide The transport of students with
power to the grid or CSBs has been linked to student
buildings during power attendance and academic
\ shutdowns. J \ achievement improvements. J




CSB Program Technical Assistance Resources

L] L
Technical Workforce Educational
Ld L3
Assistance Development Materials
e (Clean School Bus Technical e Bus Manufacturer Job Quality and s (Clean School Bus Reports to Congress
Assistance Workforce Development Practices e Benefits of Clean School Buses
e Charging and Fueling Infrastructure e Workforce Development and Training e Resources to Engage Your Community
Resources Resources

Clean School Bus Case Studies

e  NEW Tax Credits

Ve )
\‘"EPA All links can be found on: epa.gov/cleanschoolbus Ezﬁg:')f_ABNus
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wEPA

Technical Assistance Webinar Playlist

- JOET - TA Overview &U.. ¥ =

- " Share SIER S

Watch on (8 YouTube

Technical Assistance via the Joint Office of
Energy and Transportation

https://www.epa.gov/cleanschoolbus/clean-school-bus-technical-assistance

EPA CLEAN
SCHOOL BUS



https://www.epa.gov/cleanschoolbus/clean-school-bus-technical-assistance

Joint Office of

Energy and
Transportation

Building ESB Case, TCO, Emissions, and Other Tools

Clean School Bus Program Webinar
August 28, 2024

driveelectric.gov



https://driveelectric.gov

: NREL and the Joint Office of Energy and Transportation
Electric School Bus (Joint Office) are partnering with the U.S.

Technical Assistance Environmental Protection Agency to offer FREE clean

school bus technical assistance to school districts

receiving funds or planning to apply.

Provides school districts with the knowledge, tools, and
information needed to successfully plan for and deploy
clean school buses.

EPA Announces Clean School Bus Funding

Clean School Bus
Technical Assistance

CleanSchoolBusTA@nrel.gov
driveelectric.gov/contact
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Examples of How We Can Help

ldentifying Analyzing
available charging

funding and iInfrastructure
Incentives needs

Coordinating
with electric
utilities

Analyzing
energy needs
and grid

Conducting
training and
workforce
development Impact

Opportunities
for resiliency

Conducting
route analysis
and planning

ldentifying

solar and
battery storage
opportunities
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Electric School Bus Forum

 Online forum available to school bus operators

« Communicate with peers on all things pertaining to electric school

buses
Electric School Bus Forum e
categories » tags » ‘ Top + New Topic
= To Replie e Activit
¥ Welcome to Electric School Bus Forum! & o c Mar 4

https://electric-school-bus-forum.nrel.gov/
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Be the ESB Champion

Develop an elevator pitch

- Why should you do it
- What are the benefits
- Why it can work for you

- Subscribe to newsletters

- Read up on new products
- Attend conferences

- Read new stories

Have a plan

- https://afdc.energy.gov/guides/electric-school-bus
- Understand applicability/operations

- Charging infrastructure

- Workforce development, training, safety, etc.
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— School Bus ——
Electrification Center

A step-by-step guide to the school
bus electrification process.

et AT, &
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Gauge Support

Understand potential concerns

— Difficult Implementation — Training
— Misinformation — Safety
— Job Impacts — Costs

driveelectric.gov | 15
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Implementation/Scoping

1. Do you have routes that can be 2. V\gg:;;;el your
serviced by ESBs? P ,
Start with short . charging
- Ua(; Wlt z:r = routes . . locations?
—_ Naerstan emperature Inmipacts .
Da,.,MEage P — Consolidate
0 20 40 60 80 100 120 140 160 180 in One
. I ocation
; ) — Stay close to
2 electrical
: - I panels or
E transformers
“ —  Minimize
trenching
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Implementation/Scoping (cont.)

3.

ldentify your ESB model(s)

Consider standard safety, sizing,
and other requirements

Ensure local service and parts
support

Consider battery size, range,
charging compatibility, and
HVAC options

School Transportation News
Buver's Guide 2024

ESBI U.S. Buvyer's Guide
CALSTART ZETI Tool

AFDC Advanced Vehicle Search
Tool

4. Engage your utility
— What are your rates/incentives?
— Canthey supply the required

power?

Rough Estimate Electric School Bus Fleet Utility Power Requirement (kW per Bus)

Daily Mileage

80

40

33K / Bus

25KW / Bus

17KW 7 Bus
! —
0
30 P13 0 15 0 5 o 5 10 -15 -20

Minimum Temperature (°F)
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https://afdc.energy.gov/vehicles/search/results?category_id=1
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Misinformation/Myth Busting

MY TH: FACT:

Electric school buses Electric vehicles typically produce
don’t reduce greenhouse gas fewer greenhouse gas emissions,
emissions even when accounting for the
source of electricity
The greenhouse gas State Averages for Wyoming
em|SS|OnS aSSOCIated Wlth an Electricity Sources . Annual Emissions per Vehicle
electric bus over its lifetime .
are typically lower even ‘\' o
when accounting for | C s H I [] I
emissions from manufacturing . oo . A un
and electricity generation. . ”‘;.

www.arfdc.energy.gov/vehicles/electric_emissions.html



http://www.afdc.energy.gov/vehicles/electric_emissions.html

Misinformation/Myth Busting — ESB Resources

EPA CSB Technical

Assistance

Kill)
s Joint Office of
: Energy and
Y Transportation
cleanschoolbusta@ Joint Office ESB Forum
nrel.gov Resources -
Electric 5. DEFARTMENT OF
e NERGY
INITIATIVE
Electric School Bus AFDC (DOE) Electric School Bus

[nitiative

Network

, ALLIANCE FOR

EI.ECTRlC

SCHOOL BUSES

Alliance for Electric
School Buses

driveelectric.gov | 19
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Training/Job Impacts

BIAVEIES Technicians

- Minimal training is required - ESBs share most chassis and
. Efficiency body components with

. Regenerative braking conventional buses
. Cluster/lcons - Tires, power steering, brakes,

- How to charge e
- ESBs still have maintenance

. ngzr cor;n‘orjc is improved schedules
QS o g . Motor, cable, other
- No diesel exhaust inspections
- Smoother ride - Compressor maintenance

EPA CSB Webinar: Training &
Workforce Development

D e i Ry ————



https://www.youtube.com/watch?v=aPXR-e83M4k&list=PL7F4YD5AdOGJO9aQ_PZcLP0elgmHhDSAJ&index=4
https://www.youtube.com/watch?v=aPXR-e83M4k&list=PL7F4YD5AdOGJO9aQ_PZcLP0elgmHhDSAJ&index=4
https://driveelectric.gov

ESB omo® ° °
Familiarization
Tralning Series

Part 2 - Technology
Overview for
Technicians
August 7, Ipm EST

Register at:

https://driveelectric.gov/we
binars/esb-webinar-series-

episode-2
Brought to you by:

« Joint Office
« NREL

* International Transportation
Learning Center (ITLC)

* School bus manufacturers

Four-part module-based series for operators,
technicians, and other school bus fleet members.

Learn fundamentals of electric school bus
technology.

Live Q&A during each session.

Recordings with testing materials for internal
training programes.

»
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« EV fires are rare

— Battery Management System
(BMS) and Battery Thermal
Management System (BTMS)
monitor state of health and
Mmaintain parameters and

temperature of the battery

— EV Safety Training Resources for
— NFPA, ESA First and Second Responders



https://www.nfpa.org/education-and-research/emergency-response/emergency-response-guides
https://energysecurityagency.com/erg/
https://afdc.energy.gov/vehicles/electric_responders.html
https://afdc.energy.gov/vehicles/electric_responders.html
https://driveelectric.gov

ESB Program Benefits

¥.¥ Student/Community Health

"% Reduced Noise Pollution

——

-4 Performance and Driver Satisfaction

@ Potential for Reduced Costs

ﬂ.l . )
¢~ Reduced Emissions



https://driveelectric.gov

Estimate/Understand Costs Funding Resources

leleniiy Funeing — EPA Clean School
. ESBs Bus Program
- Infrastructure — AFDC Laws &
- Utility Programs Incentives and
- Tax Credits AFDC School Bus
Capital Costs — AFDC U-Finder
. ESB (ESBI Price Tracker) — ESBI
- Charger costs including chargers, labor, install, Clearing house:
utility upgrades (*EVI-Locate Tool coming soon) ESB Funding and
Operational Costs Financing
Fusl/Electricity (including d g ) Opportunities
- Fuel/Electricity (including demand charges!
— DSIRE

- Maintenance

D e i v ——


https://electricschoolbusinitiative.org/sites/default/files/2024-04/Electric%20School%20Bus%20Price%20Tracker%20State-Level%20Sources%20%28April%202024%29.xlsx
https://www.epa.gov/cleanschoolbus
https://www.epa.gov/cleanschoolbus
https://afdc.energy.gov/laws
https://afdc.energy.gov/laws
https://afdc.energy.gov/laws/search#/?search=school+bus
https://afdc.energy.gov/utility-finder
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https://electricschoolbusinitiative.org/clearinghouse-electric-school-bus-funding-and-financing-opportunities
https://electricschoolbusinitiative.org/clearinghouse-electric-school-bus-funding-and-financing-opportunities
https://www.dsireusa.org/
https://driveelectric.gov

Emissions Reductions

Zero Tailpipe
Emissions

Reduced GHG
emissions
regardless of
grid region

Reduced local
emissions on
route, at bus
stops, at and
around bus

depots, and in

front of schools

The grid is
becoming
cleaner

Lifecycle greenhouse gas emissions from electric school buses are
lower than diesel and propane across all regions
Carbon dioxide equivalent, per mile. Lifecycle electric school bus emissions are above the dotted line according fo electric grid region.

Northeast (NPCC)

West (WECC)

Southeast/
Midwest (SERC)
Texas region (TRE)

MW/SE/
Mid-Atlantic (RFC)

Average US
electric grid

pub ey ——

Alaska (ASCC)
Florida region (FACC)
Lower central (SPP)
Upper central (MRO)

Hawaii (HICC)

Disel
Propane
0.0 05 w 5 0 25 an 35
C0.e Ibs/mile
Source: AFLEET 2020, using EIA NERC Electricity Regions £ WORLD RESOURCES INSTITUTE

with descriptions of approximate areas added in graph labels.
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Total Cost of Ownership (TCO) and Emissions Resources

Estimates/Minimal

INnputs R

3 Procurement Summary

Wehicle Cost per Mile (Nominal) Procurement Details
¥ | wCarban

- ANL Afleet Online | Emews

W Cost of Downtime BEV (Baseline)  ICE [Comparisan)

- ESBI TCO Calculator = T

Type Purch (Cash) Purch (Cash)

Number of Yehicles Procured 1 1
= Taxes & Feas
Years of Use/Ownership 14 14
$1.500
I T— $1.350 Miles Procured 197,178 197,178
Tatal NPV Vehicle and
readsheet Base |
mMaintenence and 4y pog Total Tax Incentives
Fepairs Captured 5 5
Total Men-Tax Incentive
| Fust Captured § 350,000 §
$0.500
o —— Total Discounts Captured § s
o NPV Vehicle Total Cost less
Incentives and Discounts S 216,033 S5 406,676
& Dapreciation {less T e NPV Total Cost of
5 taxcredits and 2025 Generic Schoo| e 0.1 l Infrastructure § 24,077 § -
° incantives} EEY [Baseling TCETCamganson
8| Total NPV Cost S 240,110 S 406,676
7 The baseline is 71.79% less expensive than the comparison vehicle Total MPY Cost / Mile 5 1218 § 2.063

Analysis Tool ‘

. At | a S p u b | |C po | icy D R\/ E Procurement summary from the ESBI Fleet Procurement Analysis Tool
Tool

D e i T


https://afleet.es.anl.gov/afleet/
https://electricschoolbusinitiative.org/tco-calculator
https://electricschoolbusinitiative.org/all-about-total-cost-ownership-tco-electric-school-buses
https://electricschoolbusinitiative.org/all-about-total-cost-ownership-tco-electric-school-buses
https://www.atlasevhub.com/resource/drve/
https://www.atlasevhub.com/resource/drve/
https://driveelectric.gov

General Best Practices/Advice

Join the ESB Forum and connect with peers
https://electric-school-bus-forum.nrel.gov/

Reach out to cleanschoolbusTA@nrel.gov

driveelectric.gov | 27
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Joint Office of
Energy and
Transportation

Thank you

August 28, 2024

CleanSchoolBusTA@nrel.gov

driveelectric.gov
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Question & Answer Session - SchSeaus

Upvote and comment on questions similar to your own.
Type your full thought so we can follow-up with an answer.
Speak slowly and clearly for the captioner/interpreter.

cleanschoolbus@epa.gov  epa.gov/cleanschoolbus
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Upcoming JOET TA Webinars

September 25, 2024 Electrification Process including a Step-by-Step Guide for
New Adopters
TBD TBD

o) To view the most up-to-date list of CSB webinars and register, please visit: EPA CLEAN
\-’ www.epa.gov/cleanschoolbus/events-related-clean-school-bus-program SCHOOL BUS



http://www.epa.gov/cleanschoolbus/events-related-clean-school-bus-program

Clean Bus Planning Awards (CBPA) Program

* In addition to the free technical assistance provided by NREL for CSB applicants
and selectees, the $5M Clean Bus Planning Awards Program provides FREE
technical assistance to create comprehensive and customized bus
electrification plans for fleets across the United States.

» Applications for assistance are open on a rolling basis through Sept. 30, 2024,
giving fleets an opportunity to fully understand their needs before applying for
support. This new program will reduce the burden of electrification by helping
fleet managers create a step-by-step plan to transition their bus fleet.

* Learn more at https://driveelectric.gov/clean-bus-planning-awards and
https://www.nrel.gov/news/program/2024/clean-bus-planning-awards-
support-fleet-electrification-with-custom-transition-plans.html

EPA EPACLEAN


https://driveelectric.gov/clean-bus-planning-awards
https://www.nrel.gov/news/program/2024/clean-bus-planning-awards-support-fleet-electrification-with-custom-transition-plans.html
https://www.nrel.gov/news/program/2024/clean-bus-planning-awards-support-fleet-electrification-with-custom-transition-plans.html

wEPA Summary EEe

* The EPA has begun announcing * The EPA encourages school * The Joint Office of Energy and
2023 Rebate selections. districts to consider which Transportation
The CHDV grant prog competition structure (grants (cleanschoolbusTA@nrel.gov)
*ine rant program or rebates) best suits their .
application period closed on needs. ) * The CSB helpline

(cleanschoolbus@epa.gov)

July 25,2024, at 11:59 PM ET.

e The EPA anticipates opening
another round of CSB rebate
funding in Fall 2024.

* Learn more about the EPA Clean School Bus Program at epa.gov/cleanschoolbus
* Learn more about the JOET Clean Bus Planning Awards Program at driveelectric.gov/clean-bus-planning-awards
 Sign up for the CSB listserv at https://Ip.constantcontactpages.com/su/dgrhRed/cleanschoolbus
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