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Zoom Webinar Logistics

Live Transcription Live Interpretation

© o -

Live Transcript Interpretation Reactions

Audio Settings ~

* This session is being recorded. EPA will make a copy of the recording and presentation slides available on
their website in the near future (https://www.epa.gov/cleanschoolbus).

* All attendees are in listen-only mode. Audio is available through your computer speakers or by phone.
* Technical difficulties: If you are having technical difficulties, please email cleanschoolbus@epa.gov.

* Live transcription: Automated live transcription is available by clicking the “Live Transcript” icon in your
Zoom toolbar.

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

* Questions: Submit written questions to the EPA Clean School Bus Program helpline at
cleanschoolbus@epa.gov.
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Logistica del Webinario de Zoom

Transcripcion simultanea Interpretacion simultanea

© o -

Chat 3 Live Transcript Interpretation Reactions

Audio Settings ~

* Esta presentacion esta siendo grabada. La EPA publicard una copia de la grabacién y las diapositivas de la presentacion en su sitio
web en un futuro préoximo (https://www.epa.gov/cleanschoolbus).

 Todos los participantes estan en modo solo de audio. El audio esta disponible a través de los altavoces de su computadora o
por teléfono.

* Dificultades técnicas: Si tiene dificultades técnicas, envie un correo electrénico a cleanschoolbus@epa.gov.

* Transcripcidn simultanea: La transcripcion simultdnea automatizada esta disponible al hacer clic en el icono “Live Transcript" en la
barra de herramientas de Zoom.

* Interpretacion simultanea: La interpretacidn simultanea al espafiol esta disponible al hacer clic en el icono "Interpretation" y
seleccionar espaiiol.
— Tenga en cuenta que para silenciar el audio en inglés cuando escuche en espaiiol, haga clic en "Mute Original Audio".

* Preguntas: Envie sus preguntas por escrito a la linea de ayuda del Programa de Autobuses Escolares Limpios de la EPA a
cleanschoolbus@epa.gov.
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Live Transcription / Live Spanish Interpretation
Transcripcion simultanea /[ Interpretacién simultanea
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Live transcript is available

Live Transcript



Agenda

Overview of the Bipartisan Infrastructure
Law’s Clean School Bus Program

Payment Request Form Reminders
Electric Utility Pledge
Utility and Infrastructure Planning with NREL
Question and Answer Session

Conclusion




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 clean school buses
and zero-emission school buses.

Overview of
the

These new clean school bus replacements will produce either zero or

B| pa rtisa N low tailpipe emissions compared to their older diesel predecessors.

I nfra StrUCtU re School bus upgrades funded under this program will result in cleaner
) air on the bus, in bus loading areas, and in the communities in which

LaW S Clea n they operate.

SChOOI BUS The first funding opportunity was the 2022 Clean School Bus Rebates.

The next funding opportunity is the 2023 Clean School Bus Grants.

Lo | EPA CLEAN
\" EPA https://www.epa.gov/cleanschoolbus SCHOOL BUS
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2022 Clean School Bus Rebate Timeline

Activity
2022 CSB Rebates open. EPA begins accepting applications submitted via
online form
EPA reviews applications and begins the selection process

EPA notifies applicants of selection status. Selectees can proceed with
purchasing new buses and eligible infrastructure.

Date

May 20, 2022 —
August 19, 2022

September 2022
October 2022

Selectees submit Payment Request Forms with purchase orders
demonstrating that new buses and eligible infrastructure have been
ordered

October 2022 - April 2023
(April 28, 2023)

Project period deadline for selectees to receive new buses, install eligible
infrastructure, replace old buses, and submit Close Out Forms

October 2024




Selectee Requirements — Payment Request Form

» Applicants that are selected for funding will receive an electronic status update
that includes:
— (1) that they have been selected for funding,
—(2) the maximum amount of funds that have been reserved for them, and
— (3) instructions on proceeding with the purchase of new buses and eligible infrastructure.

 After receiving notice of selection, selectees must submit an online Payment

Request Form that includes an attached scan of the purchase order(s) for the
new school buses and eligible infrastructure within six months (April 28, 2023).

Selectees can request extensions to the project period deadline. EPA will review

these requests on a case-by-case basis and may grant extensions if sufficient
justification is provided. Extension requests must be submitted by April 14, 2023.

[ 9 )
\_ J Payment Request Form: https://www.epa.gov/cleanschoolbus/school-bus-rebates-clean-school-bus-program EPA CLEAN
\ Y 4 SCHOOL BUS
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Important SAM.gov Reminders

Clean School Bus Rebate Forms: Applicant Login

o No SAM.gov records match your email. Only Government and Electronic Business SAM.gov Points of Contacts (and alternates) may edit and submit Clean School Bus Rebate

Forms.

If you receive the error message above when trying to login, please confirm that:
1. The organization you intend to apply for is actively registered as an entity on SAM.gov and has a Unique Entity Identifier (UEI).
2. You are listed as one of the following four Points of Contact (POC) in your organization’s entity registration on SAM.gov:
i.  Electronic Business POC
ii. Alternate Electronic Business POC
iii. Government Business POC
iv. Alternate Government Business POC
3. The login.gov account you are using to access the rebate application form uses the exact same email address as is listed in
your POC information in your organization’s SAM.gov entity registration.

Note: If you update the POC information in your organization’s SAM.gov entity registration, there may be a delay of 1-2 business
days before that change will be reflected on the Clean School Bus Rebate Forms site.

PLEASE KEEP YOUR SAM.gov REGSITRATION ACTIVE FOR THE ENTIRE LIFETIME OF THE REBATE

Lo EPA CLEAN
\" EPA https://sam.gov/content/status-tracker SCHOOL BUS
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Electric Utility Pledge

Yesterday, EPA announced that Edison Electric Institute (EEI) and the Beneficial
Electrification League (BEL) have pledged to support school districts with the transition
to electrification.

EEl members and BEL partners have pledge to proactively work with school districts to:
v" Facilitate communication between electric providers and school districts
v" Provide technical support and assistance
v" Work together to identify opportunities to increase funding and deployment for electric school
buses.

Email CleanSchoolBusTA@nrel.gov or CleanSchoolBus@epa.gov to be connected to a point of
contact at your electric utility provider.

Learn more here: Clean School Bus Technical Assistance | US EPA
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Infrastructure Funding Restrictions

* EPA funding for infrastructure is limited to the fleet’s side of the meter (as shown on the right side of the diagram).
* All Level 2 charging infrastructure purchased under this program must be EPA ENERGY STAR certified chargers.

— EPA strongly recommends that all other charging infrastructure (for example DC Fast-Charge) purchased under
this program be listed by a Nationally Recognized Testing Laboratory (NRTL).

Non-Eligible Expense

SN

Eligible Expense

|
Electric |l  Electric
Transformer Meter | LG Charging
Utility Distribution Network | Infrastructure
. Unit

\" EPA 2022 Rebates Program Guide: https://nepis.epa.gov/Exe/ZyPDF.cgi/P1014WNH.PDF?Dockey=P1014WNH.PDF

EPA CLEAN
SCHOOL BUS


https://www.energystar.gov/products/other/ev_chargers
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1014WNH.PDF?Dockey=P1014WNH.PDF

Joint Office of

Energy and
Transportation

Preparing to Work With Your Utility

February 9, 2023

driveelectric.gov
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Welcome!

* Introductions

* Reminder about
technical assistance
offerings

CleanSchoolBusTA@nrel.gov
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Agenda

» Planning for ESBs and
charging infrastructure
— Essential information
— Charging analysis

« Utility interconnection
— Utility infrastructure
— Utility rates and solutions




Planning for ZEVs and Charging Infrastructure




Step 1: Identify Team and Basic Utility Info

Internal Team

* Main POC (fleet manager,
administrator, other)

+ Building staff (facility manager, energy
mManager, on-site electrician)

 Finance staff

Location Address

Electric School Bus (ESB) Charging
Station Planning Form

Point of Contact Name

LOCATION CONTACT AND INFO

External Team

« Joint Office technical assistance team
(CleanSchoolBusTA@nrel.gov)

- Utility (https:/insitetool.org/utility_lookup)

« Consultant

NREL

Transforming ENERGY

Phone Number

Utility Name

UTILITY

Utility Point of Contact Name

CONTACT AND INFO

Email

Phone Number

Customer Account Number

location?

What energy rates or demand charges are applicable at this

What incentives are offered by your utility that may be
incorporated into this program?

driveelectric.gov | 16
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NEVI U-Finder: State Utility Summary

NEVI U-Finder

Enter State abbreviation to identify active ulilities and electric vehicle support programs. Joint Office of
co Powsred by the U.3. Utility Rafe Database (hitps:/fopenei.org/apps/USURDE/] Energ)' and
Utility temritories last updated February 2021. Transportation
See Introduction worksheet for notes on using MEVI U-Finder.
*Customer Types:
Identified active utilities in CO G: Government or Public; C: Commercial; R: Residential
utility Alias, Parent, - . . r
» Who are the
Iocal uti I ities an d 1 Public Service Co of Colorado Xcel Colorado INVESTOR GCR GCR 53%
2 Black Hills/Colorado Elec.Utility Co. LP |Black Hills Energy INWVESTOR 14%
& Intermountain Rural Elec Assn — COQOPERATIVE 12%

what charging
Inf aStrUCtu re Incentlves Enter ZIF Code to identify local ulilities, electric vehicle support programs, and Clean Cities Codilitions.

Powered by the U5 Utiity Rate Database [https:/fopeneiorgfapps/USURDE/)

i ?
a re ava I |a b | e ° 80465 Ltility temtories last updated February 20217.

See Intreduction worksheet for notes on using NEWVI U-Finder.

C Who Can you Call? Edison Electric Institute Investor Owned Utility Incentives

For more details see "EE| Database” workshest Increase row heights to view complete details,
EEl Helding
Company
Public Service of Colorado  |Xcel Energy  |Advisory Services Residential and MFH (education & outreach; fleets [assessments & outreach):
community advisory services (plan & implementation).

Program Name Description

EEl Electric Company

Public service of Colorado  |Xcel Energy  |Public and Community Public and Community Charging Hub EV Solutions help expand Level 2 and fast
Public Service of Colorade  |Xcel Energy  |School Bus Electrification  |School districts can earn a rebate to offset the costs for procuring qualifying electric
Public Service of Colorade  |Xcel Energy  |Fleet Electrification Advisory services for any business or organization ready to develop an electrification

e |ha =
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Step 2: Gather Your Fleet Data

Utility will need to understand:
« Charge behavior

* Use patterns

* Long-term fleet plans

EXISTING FLEET INFO

at the Location?

Total # of Level | Total # of DC Is there a
Total # of ESBs Potential Total Type A [Total Type C & D|Total White Fleet| Is Mid-Day
Total Bus Fleet 2 EV Chargers | Fast Chargers . .
. . Currently at Central Fast Buses at Buses at Vehicles Charging a Comments
Size at Location . Currently Currently . . . N P,
Location Installed Installed Charging Area Location Location at Location Possibility?

ELECTRIC SCHOOL BUS (ESB) ACQUISITION PLANS

Year One Year Two Future Years
Number and Number and
Total ESBs to be |Expected Route| .. Types of Total ESBs to be |Expected Route| .. Types of Expected Route| ..
Acquired this [Distance of ESBs Tli\?:\i I(DA:L /DA:I:)I(I) Chargers to be | Acquired this |Distance of ESBs T’i\?'rlii ?A(I:\Iz\ /DA:':)I(I) Chargers to be Tott:cES:isr;c; be Distance of ESBs T?An!\i 8\:?;1 /DA\X:)I(I)
year (min/max) Installed This year (min/max) Installed This a (Min/Max)
Year Year

driveelectric.gov | 18
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Charging Analysis

At a minimum:;

* |dentify buses/routes for
ESB replacement and
which years, if possible

 Break out
morning/afternoon/after
school route distances

« EPA Bus Inventory Sheet

Bus efficiency (kWh/mile)

Battery size (kWh)

Route distance (miles)

Dwell time (hours)

Energy (kWh)

Charger Power Rating [Power] (kW)

State of charge [SOC] (%)

driveelectric.gov | 19
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Calculations

Energy Used Per Route

Bus Efficiency Route Distance
(kWh/mi) X (miles)
1.5 50

Charger Power Needs

Energy (kWh) / D\'(V;(I)Iutg;qe

~
(O}
w

Energy per Charging Session

Dwell Time
X (hours)

25 3
D e i

Power (kW)

Energy
(kWh)
75

Power
(kw)
25

Energy
(kWh)
75

driveelectric.gov | 20
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Example 1. Average Route and Ideal Conditions

Bus: Type C
Route: 32 miles
Battery: 155 kWh

« Route energy: 32 miles x 1.4 kWh/mile = 44.8 kWh

« Assumptions: 3 hours of dwell time mid day and 12
hours in the evening

Bus efficiency: 1.4 kWh/mile

Mid-Day Top Off to 100% No Mid-Day Charging Alternative Charging Strategy

Mid-day State-of-Charge (SOC%) 71%

Mid-day Charger Power Rating (kW) 14.9

Afternoon Beginning SOC 100%
Evening SOC 71%
Evening Charger Power Rating 3.7

(to fully replenish battery (kW)

Mid-day State-of-Charge (SOC%) 71% Mid-day State-of-Charge (SOC%) 71%
Mid-day Charger Power Rating (kW) 0.0 Mid-day Charger Power Rating (kW) -
Afternoon Beginning SOC 71% Afternoon Beginning SOC 86%
Evening SOC 42% Evening SOC 57%
Evening Charger Power Rating . Evening Charger Power Rating 5.5
(to fully replenish battery (kW) (to fully replenish battery (kW)
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Example 2A: Longer Route and Less Efficient

* Bus: Type C « Route energy: 65 miles x 2.3 kWh/mile =149.5 kWh
* Route: 65 miles « Assumptions: 3 hours of dwell time mid day and
. Battery: 220 kWh 12 hours in the evening

Bus efficiency: 2.3 kWh/mile

Mid-Day Top Off to 100% No Mid-Day Charging Alternative Charging Strategy

Mid-day SOC 32% Mid-day SOC 32%

Mid-day Charger Power Rating (kW) 49.8 Mid-day Charger Power Rating (kW) 0.0

Afternoon Beginning SOC 100% Afternoon Beginning SOC 32%
Evening SOC 32% Evening SOC -
Evening Charger Power Rating 12.5 Evening Charger Power Rating 24.9
(to fully replenish battery (kW) (to fully replenish battery (kW)

Mid-day SOC 32%

Mid-day Charger Power Rating (kW) | 40.0

Afternoon Beginning SOC 87%
Evening SOC 19%
Evening Charger Power Rating 14.9

(to fully replenish battery (kW)
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Example 2B: Larger Battery

* Bus: Type C + Route energy: 65 miles x 2.3 kWh/mile =149.5 kWh
* Route: 65 miles « Assumptions: 3 hours of dwell time mid day and
. Battery: 315 kWh 12 hours in the evening

Bus efficiency: 2.3 kWh/mile

Mid-Day Top Off to 100% No Mid-Day Charging Alternative Charging Strategy

Mid-day SOC 53% Mid-day SOC

Mid-day Charger Power Rating (kW) = 49.8 Mid-day Charger Power Rating (kW)
Afternoon Beginning SOC 100% Afternoon Beginning SOC

Evening SOC 53% Evening SOC

Evening Charger Power Rating 12.5 Evening Charger Power Rating

(to fully replenish battery (kW) (to fully replenish battery (kW)

53%
0.0
53%
5%
24.9

Mid-day SOC 53%
Mid-day Charger Power Rating (kW) -
Afternoon Beginning SOC 71%
Evening SOC 23%

Evening Charger Power Rating
(to fully replenish battery (kW)

driveelectric.gov | 23
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Step 3: Identify Potential Charger Locations

 Considerations for best sites

— Higher with longer distances,

Existing parking

Panels with spare breakers

Close to panels

Close to walls or limited trenching
* |nstallation costs

— Lower with shorter distance and
less complicated or no trenching

trenching, and more equipment

Y W ——
I

Location Name/Description

Total Parking
Spaces

Number of ESBs
Currently in this
Area

Number of Level
2 Chargers
Currently in this
Area

Number of DC
Fast Chargers
Currently in this
Area

Distance:
Parking Spaces
to Service Panel

(feet)

How Many
Parking Spaces
are Along a
Wall?

How Many
Parking Spaces
have Unused
Wall Outlets?

driveelectric.gov | 24
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Building-Level Energy Data

Fleet/facility or utility identifies:

» Service panel rating

« Service panel peak load

« Transformer rating

* Transformer peak load

CIRCUIT BREAKIE
ENCLOSURE

MAN AMPS-335
AR VOLTS-24

Service Panel

Service Panel

Distance:

Main Service Panel . Transformer
Spare . Parking Spaces| Transformer
Breaker Rating Peak Load . Peak Load
Breaker to Transformer | Rating (kVA)
- (Voltage and (Amps) (kVA)
Positions Amps) (feet)

driveelectric.gov | 25
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Step 4. Ask Additional Questions

Who owns the facilities and parking lots where the EV charging infrastructure will be sited?

Are there permitting requirements?

Do you have a facility load management system or demand meter?

Will charging access be limited to fleet vehicles (by a fence or network)? Is workplace
charging a possibility at this location?

Please provide a map of the parking lot and buvilding indicating the location where EVSE is
proposed and where the transformers and service panels are located.

Do you have a dedicated electrician at your facility?

driveelectric.gov | 26
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Number of ESBs Number of Level| Number of DC Distance: How Many How Many
: & . - Total Parking 1E%85] 2 Chargers | Fast Chargers |Parking Spaces| Parking Spaces | Parking Spaces
Electric School Bus (ESB) Chal’glng Location Name/Description Spaces C”"ez:'ey‘}'" this | ¢ rrently in this | Currently in this [to Service Panel| are Alonga | have Unused
S S b Area Area (feet) Wall? Wall Outlets?
Station Planning Form Transforming ENERGY
LOCATION CONTACT AND INFO reas
rea
Service Py |
Location Address Point of Contact Name Phone Number service Panel | SSVIRIANEL | o panel | Distance: Transformer
pare Parking Spaces| Transformer
Location Comments Breaker Breaker Rating Peak Load fo Transformer | Rating (kVA) Peak Load
! (Voltage and (Amps) '9 (kVA)
Positions Ars) (feet)
UTILITY CONTACT AND INFO

Utility Name Utility Point of Contact Name Email Phone Number Customer Account Number

Number of Level| Number of DC Distance: How Many How Many
Total Parking Currently inthis | 2 Chargers | Fast Chargers Parking Spaces | Parking Spaces | Parking Spaces
spaces Currently in this | Cumently in this [to Service Panel| are Alonga | have Unused
Area
What incentives are offered by your ufility that may be Area Area (feet) Wall? Wall Outlets?
incorporated into this program?

What energy rates or demand charges are applicable at this Number of ESB:
location? emently in this

Location Name/Description

EXISTING FLEET INFO weas _
- Service Panel A
Service Panel ! . Distance:
Total # of Level | Total # of DC s there a Location C: : poe | o ecerRating | ~pecw load . |oring Spoces| Transtormer | LAY
Total # of ESBs Potential Total Type A [Total Type C & D|Total White Fleet| Is Mid-Day -ocation Comments Ker reaker Rafing eak Loa fo Transformer | Rating (kVA) eak Loas
Total Bus Fleet 2EV Chargers | Fast Chargers " - (Voltageand | (Amps) (kva)
Currently at Central Fast Buses at Buses at Vehicles Charging a Comments A (feet)
size at location h Currently Currently 4 A 4 - o mps)
Location Charging Area | Location Location atlocation | Possibility?
Installed Installed !
at the Location?
Additional Questions
ELECTRIC SCHOOL BUS (ESB) ACQUISITION PLANS
'Who owns the facilities and parking lots where the EVSE will be
ited?
Year One YearTwo Fulure Years e
Number and Number and
Total ESBs fo be |Expected Route| .. Typesof | Total ESBs fo be |Expected Route| . Types of Expected Route| .
Acquired this |Distance of ESBs| Thi'r\r"de m’:‘ /DA:’:,'(') Chargersto be | Acquired this |Distance of ESBs dee Ec"lyn ;’A:’::(') Chargers fo be T°":\':sr’;2 be | pistance of EsBs| 7?:1'\: ?A:x\ ?‘:‘V:"(') Are there permitting requirements?
year (min/max) Installed This year (min/max) Installed This q (Min/Max)
Year Year

Do you have a facility load management system or demand
meter?

POTENTIAL CHARGER LOCATIONS
Will charging access be limited fo fleet vehicles (by a fence or

network)? Is workplace charging a possibility at this location?

Number of Level| Number of DC | Distance: How Many How Many
.| Number of EsBs : > >
. - Total Parking " ©2%|  2Chargers | Fast Chargers |Parking Spaces| Parking Spaces| Parking Spaces
Location Name/Description Currently in this e ot h
Spaces Areq Currently in this | Currently in this [to Service Panel| are Alonga | have Unused

Please provide a map of the parking lot and building indicating
? 2
Area Area (feet) Wall? Wall Outiets? the location where EVSE is proposed and where the fransformers
and service panels are located.

Area 1

Do you have a dedicated electrician at your facilt

N Service Panel "
Service Panel N Distance:
Main

Spare Service Panel b ing Spaces| Transformer | Transformer
Location Comments P Breaker Rating [  Peak Load 9 3! " Peak Load
Breaker fo Transformer | Rating (kVA)
o (Voltage and (Amps) (kVA)
Positions Py (feef)

Do you have any additional comments, questions, or concerns?

For assistance please contact cleanschoolbusTA@nrel.gov
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Utility Interconnection




Utility
I ﬂfra Stru Ctu e and how EV chargers can impact that equipment

Understand how electricity is delivered to a facility

e T —
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Distribution Substation

Lowers voltage from transmission lines
and protects downstream distribution system

High Voltage Bus
Connectsto
transmission system

Feeder Conductors
Transmits electricity either
overhead or underground
Substation
Transformer Bank
Steps down high transmission
voltage (= 110 kVAC) to
medium voltage (4-35 kV AC)

Feeder Breaker
Provides overcurrent  :
protection for distribution
feeder circuit

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

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
Meter Provides overcurrent
Measures protection and distributes
electricity usage power to EVSE
On-Site
Generation

and Storage
V (optional)

Distribution

Transformer Service
:  Steps down medium Conductors ’\_mﬁ
voltage (4-35 kV AC) to Transmits power to (5) (+)
: customer level (480 VAC) EVSE via BV
H S

underg_round Electric vehicles
cabling
EVSE

Electric Venhicle
Supply Equipment

driveelectric.gov | 30
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Main Feeder

Primary Lines: Conductor
lines distributing energy
throughout feeder

Transformer: Reduces
primary line medium voltage
down to low voltage service
level

Secondary Bank: Conductor
lines carrying electricity at
low voltages to multiple
service points

Service Lines: Conductor
lines providing electric
service to individual locations

Secondary wires
up 1o 240
volts of electricity

Phone and
Cable TV lines

|

Primary wires
up to 34,500
volts of electricity

' Transformer

reduces primary voltage

Electric Servi
| to secondary voltage ectric Service

to house up to 240 volts
\ of electricity

e
e

7

s

Phone and Cable TV

service to house
\\

///é

A
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Service Drop

SERVICE DROP SYSTEM METER

 Meter: Measures AND SERVICE EQUIPMENT IN SEPARATE CABINETS

energy flow in kWh

Primary Panel: Electric
panel with breakers
protecting branch

SERVICE
POINT

v

4

SERVICE

DROP SERVICE ENTRANCE WIRES
WIRES ] LENGTH INSIDE HOME

MY BE LMITED

circuits PRIMARY SECONDARY
PANELBOARD FAMELBOARD
Secondary Panel: Sub- ey ¥
panel fed downstream O r JV‘“““ES e s
from primary panel | e T ke
Branch Circuit: A group
GROUNDING

of loads protected by a GROUNDING ~ ELECTRODE WIRE .

ELECTRODE EFROR RN L e RO, UL

circuit breaker
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Discussion
Topics

Total charger needs
Facility capacity
Grid capacity
Future plans

« How many chargers are needed and what will
be the charging power (in kW) of each?

 Where will new chargers be installed and can
facility infrastructure support the new load?

« If facility equipment must be upgraded, can
the grid support the new higher load?

driveelectric.gov | 33
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Grid and : :
Facility Site Equipment

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

« Panel capacity: Spare
breaker positions must be
available

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

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

D e i e ———
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Infrastructure
U 0g rades « Grid upgrade concerns ¢ Facility upgrade concerns

o New service line o Additional branch circuits

o New interconnection o Service panel upgrade

The electric utility company

Is most interested in o Transformer upgrade o Transformer upgrade
building the grid
infrastructure needed to
supply the energy and peak e
power your facilities and /
new EV chargers will require / . ¥

/ &

/

Generation Transmission  Distribution Service Service Conduit ENSE
Lines Lines Transformer Panel
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Different rate elements and utility programs that
affect the cost of charging EVs and the solutions that

Utility Rates and
SOl Ut|OnS can help mitigate them
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Energy Charge

Demand Charge
Fixed Charge
Flat Charge
Time-of-use

Tiered

* Price rate of energy per unit consumed
* (S/kwh)

* Price rate of peak power in a given period

* ($/kw)

e Constant fee applied each billing period
¢ (S/month)

» Fee applied independent of time, season, or billing period

ol

* Price rate of energy dependent on time and/or season
e Varying (S/kWh) or (S/kW)

e Each unit up to a base amount is charged one unit price, with
additional energy charged at a higher unit price

e Increasing (S/kWh) or (S/kW)

Utility Rate Terminology

I D driveelectricgov | 37
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Demand
Charges

The (in kW) at

a facility throughout a
billing period determines
the peak load

Monthly demand charges

are determined by the
(including

building and EV loads)

Charging an EV at the
same time as the building
peak load will increase

Long EV
enable charging to
mitigate peak load

Dwell Period

Ideal Charging Time

8

7

6

Home Load (kW)
w N w

N

[Eny

0

Peak Demand

24 hr Home Load

123 456 7 8 91011121314151617 18 192021222324

Hour

\_'_I
\_r_l

L'J
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. AII.l_equip(rjnfenjcl.owned b%/ the
. utility and facility must be
Mitigate rated to support the .
Upgrade ]
Costs - |Installing EV chargers could Bulldng
Increase loads beyond == |||
equipment ratings ) ‘ ol
« Total EV charging can be @D
limited by a managed a——
charging or @:::]
feature to &
avoid overloading equipment 300
and mitigate upgrade costs

Three-Phase 208 V
Step-Down —] Service Panel |— BuildingLoad
Transformer

Utility Distribution Three Phase 480V) | | ———————-——- ———m—————————-T-——-————- ,

. Distribution — ] .
New Service Equipment
Lines Transformer Aaue

|

| |
| |
| Single-Phase |
[ 1201240 V Sub-meter and :
| |
| |
| |

Step-Down [~ | Service Panel [ | EVSE Load
Transformer

P S

D e i T ——
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Programs that can support EV charging
. infrastructure installation through infrastructure
Interconnection development or financial support:

Solutions Standard service
EV charger make-ready

EV charger rebates
Utility full-service g

Utilities are beginning to
offer customers new and
InNnovative service options
to meet EV energy needs.

Transformer Meter Panel Conduit/ Charging Vehicles
Wiring Station

Utility Service Options

D Standard Service
— EVSE Make-Ready
== EVSE Only (rebate programs)
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Discussion
Topics

Peak demand
Demand charges
Upgrade needs
Mitigation options

« Work with fleet and facility operations to
determine if peak demand will increase

« Discuss with utility if demand charges will
increase or if upgrades will be needed

« Consider possible mitigation techniques like
managed charging
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* Request
assistance
via online
form

Initial
response
within 48
hours

General
guestions
and

feedback
welcomel!

aoe
S0 energygov | transportationgov

. Joint Office of
: Energy and ) .
Transportation About « Technical Assistance Data & Tools Contact

Contact Us

Use this contact form to submit a media inguiry, ask a general question about Joint Office of Energy and Transportation

resources and activities, or request technical assistance for states, tribal nations, or clean school buses or transit buses.

Required fields are marked with an asterisk (*).

Inquiry type *

<y
—

I Clean School Bus Technical Assistance

Name *

| driveelectric.gov/bus-contact

Subject *

. CleanSchoolBusTA@nrel.gov

Message *

42
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Joint Office of
Energy and
Transportation

Thank You

February 9, 2023

CleanSchoolBusTA@nrel.gov

driveelectric.gov
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: EPA CLEAN
SCHOOL BUS

Question & Answer Session

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.




.
Coming
Soon to the
The Transition to Electric School Buses: Considerations and Resources
C | e a n eInfrastructure Planning with Your Local Utility

Electric School Bus (ESB) Charging Station Form

eCalculating Up Front Installation and Operating Costs with Your Local Utility
eSelecting and Installing Electric Vehicle Supply Equipment (EVSE)

S C h O O I B u S *Finalizing Your Fleet Composition

Electric School Buses Infrastructure 101: Quick Reference Guide
[ ]
We b S I te *Breakdown of Required Infrastructure
eElectric School Bus Charging Options

eElectrification Vocabulary

o ) EPA CLEAN
"’EPA https://www.epa.gov/cleanschoolbus SCHOOL BUS
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Important SAM.gov Reminders

Clean School Bus Rebate Forms: Applicant Login

o No SAM.gov records match your email. Only Government and Electronic Business SAM.gov Points of Contacts (and alternates) may edit and submit Clean School Bus Rebate

Forms.

If you receive the error message above when trying to login, please confirm that:
1. The organization you intend to apply for is actively registered as an entity on SAM.gov and has a Unique Entity Identifier (UEI).
2. You are listed as one of the following four Points of Contact (POC) in your organization’s entity registration on SAM.gov:
i.  Electronic Business POC
ii. Alternate Electronic Business POC
iii. Government Business POC
iv. Alternate Government Business POC
3. The login.gov account you are using to access the rebate application form uses the exact same email address as is listed in
your POC information in your organization’s SAM.gov entity registration.

Note: If you update the POC information in your organization’s SAM.gov entity registration, there may be a delay of 1-2 business
days before that change will be reflected on the Clean School Bus Rebate Forms site.

PLEASE KEEP YOUR SAM.gov REGSITRATION ACTIVE FOR THE ENTIRE LIFETIME OF THE REBATE

Lo EPA CLEAN
\" EPA https://sam.gov/content/status-tracker SCHOOL BUS
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Submit your Payment Request Form by April 28, 2023.

EPA will be hosting office hours on February 22nd and April 19th to
answer more of your questions as you complete the Payment
Request Form and prepare for the transition to cleaner buses.

This presentation has been recorded in both English and Spanish.
The recordings and slides will be posted to the Clean School Bus
website. A follow-up email will be sent out with the resources.

Conclusion

Sign up for the Clean School Bus Listserv and continue to check
www.epa.gov/cleanschoolbus for updated resources and
information future funding opportunities.

If you have any questions or additional feedback, please contact
cleanschoolbus@epa.gov.

wEPA B AN s
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