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* 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.

. Live 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.

. Reactions: Reactions are enabled for you to interact with the presenter.


http://www.epa.gov/cleanschoolbus
mailto:cleanschoolbus@epa.gov
mailto:cleanschoolbus@epa.gov
https://epa.gov/cleanschoolbus
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* Esta presentacidn es grabada. Las diapositivas y la grabacidn se publicaran en epa.gov/cleanschoolbus tan pronto sean
procesadas para su publicacidn.

* 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.

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

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

* Preguntas: Use la funcién 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 interactte con el presentador.


http://www.epa.gov/cleanschoolbus
mailto:cleanschoolbus@epa.gov
mailto:cleanschoolbus@epa.gov
https://epa.gov/cleanschoolbus

Live Transcription / Live Spanish Interpretation
Transcripcion simultanea | Interpretacion simultanea

Live Transcript
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Overview of
the Clean
School Bus
Program

[Bipartisan Infrastructure Law J

* Under Title XI: Clean School Buses and Ferries, 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 J

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

* EPA opened the CHDV grant program on April 24,
2024. Applications are due by July 25, 2024.

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

=
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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 . N .
.- . and in the communities in reduces maintenance and
tailpipe emissions. .
which they operate. fuel costs.
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( Resiliency Improved Student @

Bidirectional charging 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. ) \ achievement improvements. )




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 Bevelopment 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



http://www.epa.gov/cleanschoolbus
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Technical Assistance Webinar Playlist

Overview & U... - i
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
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Charging Equipment Overview, Future Proofing, EVSE
RFPs, and Best Practices

Clean School Bus Program Webinar
May 22, 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



https://driveelectric.gov/contact

Examples of How We Can Help

ldentifying Analyzing
available charging

funding and infrastructure
iIncentives needs

Coordinating
with electric
utilities

Conducting
training and
workforce
development Impact

Analyzing
energy needs
and grid

Opportunities
for resiliency

Conducting
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Electric School Bus Forum

 Online message board open to school bus operators

« Communicate with peers on all things pertaining to electric school buses

Joint Office of
Energy and

Transportation

Electric School Bus Forum o

categories » H tags » ‘ Top 4+ New Topic
og Activity

Topic

iii

Diesel Fired Heaters & Aux AC Units - Impact on Range/Efficiency
Y i
B General cold-weather, esb-specifications, hot-weather 00

Introductions o o ) B 42 May 2
) May 2

Data & Metrics - What are you measuring? oeo 2 22
L

B Cenera best-practices, cost-analysis, route-analysis, telematics

https://electric-school-bus-forum.nrel.gov/
e



https://electric-school-bus-forum.nrel.gov/

Distribution Substation Distribution Feeders On-Site

Lowers voltage from transmission lines Distributes electricity to end Lowers voltage to customer level (if secondary service)
and protects downstream distribution system users and distributes electricity throughout property

High Voltage Bus
Connectsto : :
transmission system : Meter

/ Measures

electricity usage

i Feeder Conductors Distributi
/ :  Transmits electricity either  : Istribution
overhead or underground  : Transformer
Substation : ! Steps down medium
Transformer Bank Feeder Breaker : © voltage (4-35 KV AC) to
Steps down high transmission Provides overcurrent customer level (480 VAC)

protection for distribution

voltage (= 110 kVAC) to o
feeder circuit

medium voltage (4-35 kV AC)

SOURCE: Borlaug et al., “Heavy-Duty Trucks: Opportunities for Electrification and the
Electricity Distribution System Requirements for Depot Charging”, Forthcoming.




= est | Talk with Utility Early and

Practiee—= Often

* Do you have enough power onsite for your
Immediate needs? Future plans?

* Do you require a new service?

* Do you require grid upgrades and what are
the timelines?

* What rates are you subject to and how may
that influence your charger selection?

The electric utility
company is most
Interested in building
the grid infrastructure

needed to supply the
energy and peak power
your facilities and new
electric vehicle (EV)
chargers will require.




Distribution Substation

Lowers voltage from transmission lines
and protects downstream distribution system

Distribution Feeders

Distributes electricity to end
users

On-Site

Lowers voltage to customer level (if secondary service)
and distributes electricity throughout property

Load Center Commercial Loads

Provides overcurrent
protection and distributes
power to EVSE

On-Site

Generation
and Storage
(0 ptional)

Serwce
Conductors ’\_m
Transmits power to

EVSE via

underground

Electrlc vehlcles
cabling

EVSE

Electric Venhicle
Supply Equipment

Charging Infrastructure Outline




Site Equipment

« Transformer capacity:
Distribution transformer must
be large enough to supply
peak load demand.

« Main breaker: Must be sized
large enough to supply the
peak coincident demand
from all branch circuits.

« Panel capacity: Spare
breaker positions must be
available.

« Circuit breaker: NEC 625.41:
overcurrent protection shall
be rated for 125% of the
maximum EV charger load.

Grid and
Facility
Considerations



https://electricschoolbusinitiative.org/all-about-charging-infrastructure

Power & Energy

 Power
Kilowatts (KW) - Kilowatt hours (kWh)
- Battery size

y Charglng station . Route energy usage
ratings . Charge needed

D e i T ————


https://driveelectric.gov

Charger Power Levels — Kilowatts (kW)

Chargers can range from 3 — 350+ kW

- Level 2 AC: 3-19.2 kW
- DC Fast Chargers: 15 - 350+ kW

Higher power levels charge vehicles faster

- Charger power (kW) * dwell time (hours) = Energy delivered (kWh)
- Ex. 15 kW charger *12 hours (6pm-6am) = 180 kWh

Your energy costs will most likely depend on your peak power

- More high-powered chargers running at once = larger monthly bill
- Ex. 5-60kW chargers, $15 demand charge

- All chargers running at once = $4500 monthly cost on top on energy
rates

- Consider charge management to minimize demand

D e i e ——
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Perform a Route Analysis

The Electric School Bus (ESB) Route Analysis Tool is a spreadsheet tool
designed to assist school bus fleets in determining the bus energy
usage and charger power needs for their unique routes.

Lowest Expected *See NCEI Climate at a Glance for local https://www.ncei.noaa.gov/access/monitoring/climate-at-a-
Temperature (°F); 30°+ temperatures: glance/county/time-series
Energy/Power
Bus Info Route Info User Selections Results Charger Selection
Estimated
Morning Afternoon Max | Minimum
Route |Morning|Morning| Route |AfternoonAfternoon Energy | Charger Charger|Expected
Bus ESB Route |Distance| Depart | Return | Distance | Depart | Return | Cabin |Mid-Day| Used Power Size |[Minimum
Type | Make/Model # (miles) | Time Time | (miles) Time Time | Heater |Charging| (kWh) | Level (kW) (kW) | SOC (%)
IC Bus Electric
TypeC | CE (315 kWh) 1 50 6:30 AM|8:30 AM 60 12:30 PM| 4:30 PM | Electric Yes 157.5 20.3 20.0 11%
TypeC |LionC (210 kWh)| 2 30 |6:30 AM|8:30 AM 40 12:30 PM| 4:30 PM | Electric | Yes 90.3 13.3 19.2 48%
Bluebird Vision
TypeC Electric 3 35 |6:30 AM|8:30 AM 40 12:30 PM| 4:30 PM | Electric | Yes 86.1 15.2 19.2 20%
TypeC| BYD TypeC 4 20 |6:30 AM|8:30 AM 40 12:30 PM| 4:30 PM | Electric | Yes 109.9 13.8 19.2 58%

https://driveelectric.gov/school-districts



https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/time-series
https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/time-series
https://driveelectric.gov/school-districts

Level 2 AC Chargers
I NI 555 AC Plug

Power Levels 3-19 kW
Facility power Single or 3-phase
Connector J1772
Cost $-$%

Lower power, longer
Applicability SlbliedlionE

*should be sufficient for

most bus routes

Bus/Charger Ratio Typically 1:1 J 1 7 72 AC PO rt

. AC charging not available
Bus compatibility

on certain ESB models

. Energy Star Certified

CSB requirements .
required

Less infrastructure

Grid impact

required
D e i



Sheet1

				Level 2 AC		DC Fast Charger (DCFC)

		Power Levels		3-19 kW		15-350+ kW

		Facility power		Single or 3-phase		Typically requires 3-phase power

		Connector		J1772		CCS1

		Cost		$-$$		$$$-$$$$

		Applicability		Lower power, longer durations		Quick top offs and longer routes that require mid-day charging

				*should be sufficient for most bus routes

		Bus/Charger Ratio		Typically 1:1		1:1 or greater, power sharing, sequential charging, etc.

		Bus compatibility		AC charging not available on certain ESB models		DCFC is compatible on all current ESB OEM offerings

		CSB requirements		Energy Star Certified required		NRTL Listing recommended

		Grid impact		Less infrastructure required		More infrastructure required






DC Fast Chargers
I (s 0 plug

Power Levels 15-350+ kW

Facility power Typically requires 3-phase power
Connector CCSl
Cost $$5-$$%%

Quick top offs and longer routes

Applicabilit
PP Y that require mid-day charging

Bus/Charger Ratio 1.1 or greater, power sharing, CCS DC PO rt

sequential charging, etc.
DCFC is compatible on all current

Bus compatibility ESB OEM offerings

CSB requirements NRTL Listing recommended

Grid impact More infrastructure required




Sheet1

				DC Fast Charger (DCFC)		Level 2 AC

		Power Levels		15-350+ kW		3-19 kW

		Facility power		Typically requires 3-phase power		Single or 3-phase

		Connector		CCS1		J1772

		Cost		$$$-$$$$		$-$$

		Applicability		Quick top offs and longer routes that require mid-day charging		Lower power, longer durations

						*should be sufficient for most bus routes

		Bus/Charger Ratio		1:1 or greater, power sharing, sequential charging, etc.		Typically 1:1

		Bus compatibility		DCFC is compatible on all current ESB OEM offerings		AC charging not available on certain ESB models

		CSB requirements		NRTL Listing recommended		Energy Star Certified required

		Grid impact		More infrastructure required		Less infrastructure required






Charger Options

Networked vs. Non-networked

- OCPP compliance is advisable (at least 1.6)

Make/models
- Ask your bus OEM or charge mgmt. provider about interoperability

Grant and/or utility requirements
- Energy Star, NRTL, BABA compliant equipment, etc.

Electrical parameters

- Amp rating, input current, input voltage, etc.




Site Design Options

Where is it easiest and least expensive to deploy

your initial chargers?

- Nearby service panel, minimal trenching, wall-mounted
chargers

Are you limited by parking (pull-in/back-out)?

- do you need to require front or rear charging receptacles?

Do you have space for chargers and bollards in

and around parking spaces?

ESBI/VEIC - ESB Facility Assessment Guide



https://electricschoolbusinitiative.org/sites/default/files/2022-10/ESB%20Facilities%20Assessment%20Guide-Digital-10.4.pdf

« Understand charger temperature ratings

Extreme
Weather

Extreme Heat
« Shade charging stations if possible

« Schedule charging outside peak temps

Extreme Cold
» Consider charge management

« Cord management




Charger maintenance

Routine/Preventive Maintenance
w DC Fast Charger High-Powered DCFC

Coolant
Inspect cables and Inspect e_md clean Change intake filters Retorque AC/DC replacement and
connectors cabinets terminals "
filter changes

Consider monthly/annual maintenance plans
Consider remote monitoring

Ensure access to trained local technicians

- Electricians must be EVITP certified for CSB funded chargers
- Upcoming charging familiarization webinar



https://driveelectric.gov/webinars

Best

'\._.¢
Practice -~
---------- G (A

Future-Proofing

Plan for more chargers

- Add conduit, stub ups where possible

Consider standardizing charger sizes or models

- Ensure compatibility, standardize maintenance, expand to new routes, and allow flexible
parking

Talk with your utility early about future electrification

- Grid upgrades may take years

Purchase OCPP compliant chargers

- Will enable future charge mgmt. options

Incorporate resilience (solar, battery storage, V2B, V2Q)




Consider Charge Management

=
it Pre-Conditioning
Reduce Required . il
R, Infrastructure = IEepaEiy

%)  Dataand Reporting SOlarS?Eg?aSZttery
T

4/24/24 EPA CSB Webinar - Incorporating Charge Management



https://www.youtube.com/watch?v=kIBcLfEvKzg

EVSE Providers




EVSE Procurement

“= ) Your chargers must be installed before your buses arrive

Talk to your utility early and understand any required upgrades

.

k H . .
& ) Understand your complete costs for infrastructure before committing
N @ tobus procurement

AN .
€S Ensure your bus and charger models are compatible




EVSE Procurement Resources

ESBI ESB and .
~ Charger Climate Mayors
Charger EPRI Vetted Climate Mayors

S A it | (g Purchasing
Procurement RFP Product List Purchasin
Template

Collaborative

DOE Guidance in
Procurement of
Electric Vehicle

Supply Equipment

Sourcewell - EVSE



https://electricschoolbusinitiative.org/request-proposal-rfp-template
https://electricschoolbusinitiative.org/request-proposal-rfp-template
https://electricschoolbusinitiative.org/request-proposal-rfp-template
https://electricschoolbusinitiative.org/request-proposal-rfp-template
https://www.epri.com/vpl
https://www.epri.com/vpl
https://driveevfleets.org/charging-infrastructure/
https://driveevfleets.org/charging-infrastructure/
https://driveevfleets.org/charging-infrastructure/
https://www.sourcewell-mn.gov/contract-search?category=11136&keyword=
https://afdc.energy.gov/files/u/publication/WPCC_sampleRFP_1114.pdf
https://afdc.energy.gov/files/u/publication/WPCC_sampleRFP_1114.pdf
https://afdc.energy.gov/files/u/publication/WPCC_sampleRFP_1114.pdf
https://afdc.energy.gov/files/u/publication/WPCC_sampleRFP_1114.pdf

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



https://electric-school-bus-forum.nrel.gov/
mailto:cleanschoolbusTA@nrel.gov

Joint Office of
Energy and
Transportation

Thank you

May 22, 2024

CleanSchoolBusTA@nrel.gov

driveelectric.gov


mailto:CleanSchoolBusTA@nrel.gov
https://driveelectric.gov

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



mailto:cleanschoolbus@epa.gov
http://www.epa.gov/cleanschoolbus

Upcoming JOET TA Webinars

June 18, 2024 Differences Between ESBs and ICE Buses, ESB Maintenance, and
Bus RFP Best Practices

July 24, 2024 Battery Overview, Recycling/End-of-Life Options, and Warranties

August 28, 2024 Building a Case For ESBs in your Fleet including Benefits, Total
Cost Of Ownership (TCO), and Emissions Calculators

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

(o) To view the most up-to-date list of CSB webinars and register, please visit: EPA CLEAN
\-’ www.epd.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
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Current Funding Opportunities Future Funding Opportunities Resources

* The Joint Office of Energy and

e EPA anticipates announcing * EPA encourages school districts i
2023 Rebate selections in May to consider which competition Transportation
2024. structure (grants or rebates) (cleanschoolbusTA@nrel.gov)
* Applications for the CHDV grant best suits their needs. * The CSB helpline
program are due by July 25, * EPA anticipates opening another (cleanschoolbus@epa.gov)
2024, at 11:59 PM ET. round of CSB rebate funding in
Fall 2024.

37

* 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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