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EVs are a Bigger Driver of Load Growth in the Long-Run EVs2Scale 2020
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*Assumes: significant data center efficiencies, 1 EV scenario, 80-90% EV market
share in 2050 (LDV and HDV). Other non-EPRI studies show similar results.
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Another look: What about load from Data Centers?

Draft EPRI analysis shows a range of loads from EVs and data centers
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The Electrical Grid Challenge —]

There are 3,200 utilities in North America (+145 in Canada) — each with different
processes, tools, regulators

* Planning and integrating new electrical loads on the grid is typically a multi-year
process

* Uncertainty in where/when loads are expected prevents utilities (and utility
regulators) from being able to plan

 Utilities (and regulators) must have confidence in when and where loads are coming
in order to accelerate interconnection times

Early engagement with utilities is critical

© 2025 Electric Power Research Institute, Inc. All rights reserved. E[:EI
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Collaboration + Partnerships
Ongoing Engagement
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Addressing the Barriers to Achieving EVs at Scale EVs2Scale 2020

A Three-Pillar Strategy to Address the Key Industry Gaps Bam—————
2 -
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STRUCTURAL SYSTEM REFORMS UNIFYING TOOLS & PILOTS

Charging Infrastructure
* Reliability: Benchmarking, Standards d * Approved Product List (APL)

Industry Forum Convenings
« Utility-OEM Forum
« Utility-Fleet Forum

* Charging Innovation & Affordability * NEVI/NEHC Coordination with EEI

Grid Re.admesls C ! GridFAST~ Online Data Exchange

— | » Streamlined Grid Interconnect
50-state eRoadMAP™ to 2030 >  Flexible Interconnect Solutions
e«thaing P\ loads_grid impaste—" » Managed Charging at Scale

National EV Driver Research Board

« OEM/Utility V2H/V2B Pilot

leadtimes, workforce, costs * Interconnect Standards for V2H/V2B/V2G « EV Resilience/Evacuation Pilot
Enabling Regulatory and Oversight Framework
Equity Blueprint Workforce Development
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« >700 EVSE products and 50 networks
from over 100 vendors vetted

» Updated monthly

* Routinely adding new vendors and user
organizations

* Full transparency of vetting process and
data

Available for use today

PRODUCT LIST EVs2Scale 2030
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H OF NEW YORK
Central Hudson

ral Hudson NYSEG
(& conEdison

« Vendor access to >$1.8 billion in
program funding incentives

» Reduced vendor frustration with product
qualification

* The VPL is a one-stop shop for product qualification
across a dozen programs vs. individually interacting

A Georgia Power Orange & Rockland
with each organization NYSERDA nationalgrld “ RG&E
 Reduced labor hours and costs for utilities

and other participating organizations m;ﬁg’;’ﬁzﬁmm %PACIFICORP.. M

Burden of product qualification and knowledge of up-
to-date industry practices has been taken on by EPRI

SOUTHERN CALIFORNI ™ " e
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VPL | Download the Table EVs2Scale 200
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VPL | Select e.g. Joint Utilities of New York

DCFC EVSE (for projects committed 11/16/24 onward) and Level 2 AC EVSE (for projects committed 06/01/25 onward)

Max
Power
Brand Model Number Model Name Type | (kW) EnergyStar (Notes
ABB A400 A400 DC | 400 [x] Dual port.
Alpitronic HYC400-1 Hypercharger DC 100 (%] 1-4 Ports
Alpitronic HYC400-2 Hypercharger DC 200 (%] 1-4 Ports
Alpitronic HYC400-3 Hypercharger DC 300 (%] 1-4 Ports
Alpitronic HYC400-4 Hypercharger DC 400 (%] 1-4 Ports
Alpitronic HYC50 Hypercharger DC 50 (%] 1-2 Ports
ATG o
Electronics |ATG-CO1-40A Commercial EV Charger AC 9.6 Single port
ATG )
Electronics |ATG-C01-48A Commercial EV Charger AC 11.5 Single port
Autel DC Compact - UW040A2501 DC Compact DC 40 (V] Dual Port.
The DC HiPower has a power cabinet with dispenser set
up. It comes in 320, 480, or 640kW options and can be
o purchased with 2, 4, 6, or 8 ports depending on the
Autel DC HiPower DC HiPower DC 640 number of dispensers.
Autel Maxi UW19C002 MaxiCharger AC Pro 80A AC 19.2 (V) Single port.
Autel Maxi UW19CJ02 MaxiCharger AC 80A AC 19.2 (V] Single port.
Autel Maxi UW19L002 MaxiCharger AC Pro 80A AC 19.2 (V] Single port.
Autel Maxi UW19LB02 MaxiCharger AC 80A AC 19.2 (V] Single port.
Autel Maxi UW19LI02 MaxiCharger AC 80A AC 19.2 (V] Single port.
Autel UF####001 AC Ultra AC 19.2 (V) Single Port or Dual Port. No credit card reader
Autel UF####101 AC Ultra AC 19.2 (V] Single Port or Dual Port
Dual Port. This is the same model as the UF****01. The
charger can be derated to 40A and thus be eligible for
o SCE's Charge Ready Light Duty program. SCE added -40 at
Autel UF#i#1-40 AC Ultra 40 AC 8.3 the end to differentiate it from the other 80A version.
> INFO | Org Filters ComEd  Georgia Power  Joint Utilities of NY  Massachusetts ~ NYSERDA ~ Oregon DOT  Pacific Gas and Electric
© 2025 Electric Power Research Institute, Inc. All rights reserved.
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Confidence requires creating Public and Private Transparency in Planning  EVs2Scale zaozo
——-——-—____.—__—"-—_'_"ﬂ

eRoadMAP GridFAST
Public Tool Industry Platform

Visualization and Communication (Hex8) Planning and Accelerating Grid Interconnects (site level)
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eRoadMAP | Input Collaborators
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eRoadMAP

When and where are loads likely to appear on the grid?
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Interactive Load Map to Hex8 Resolution (0.28 mi®)
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Fleet Electrification Over Time

2024 2026

2028

Fleet activity aggregated to Hex8 Level
(protects proprietary fleet data)




Interactive Energy Map: Philadelphia Area (2030) EVs2Scale saan
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Interactive Energy Map: Philadelphia Area

2026 to 2030 to Full Electrification Comparison EVs2Scale 2030

2026 2030 Full Electrification
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Interactive Energy Map: Philadelphia Area

2026 to 2030 to Full Electrification Comparison EVs2Scale 2030
2026 2030 Full Electrification

R Totals for this Hexagon

Lhilliy: PFCO Fnengy Co

Energy (MW  Day)

xel Hill Light Duty 0.59 B
Medium | Heary Dury 1
Total 12

fppac Uarty Peak Power (MW]  Unmanaged Managed

Light Duty 0056 0.037
& — TR 4 4
< f

d o display purposes

'/ Hex Level 8 10: 687

........

a * Amazon

omee.. * SEPTA Trolley Depot
» Adam’s Material Handling &
* 5 Restaurants
* 4 Auto Repair Shops
* 3 Churches
* 3 Food/Drink Markets
* 1 Library

Hex 8 (0.28 mi’
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Interactive Energy Map: Philadelphia Area EVs2Scale 2020

2026 to 2030 to Full Electrification Comparison ___?_——_——.-7
2026 2030 ssabootoadivas o ull Electrification

Possible wtilities, sorted by area (largest first):  §

PECO Energy Co
N5
Philadelphia s X7 E

Light Duty

Medium / Heavy Duty

Totai

Peak Power (MW)  Unmanaged Managed ¢

Medium / Heavy Duty 4 1
| Total 4 4 ;f 1

Numbers are rounded for dispiay purposas

Hex Level 8 ID: 882aach2e3fffff

* Pepsi ' % ; %
* USPS PN —
* Airgas

* Sixt

* 5 other businesses
* (Enterprise just to the east)

Hex 8 (0.28 mi’)
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Interactive Energy Map: Philadelphia Area EVs2Scale 2020

2026 to 2030 to Full Electrification Comparison ___?_——F?
2026 2030 Full Electrification
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| Totals for this Hexagon
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PRty ot : - ErlriThy =3 BRRE £ Fids Peak Power (MW) Unmanaged Managed

Light Duty 19 19
Medium / Heavy Duty 0.216 0.163

* Enterprise =
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* Budget Hex Level 8 1D: 882aachzbsfifif
* Dollar
* Airport Parking

Hex 8 (0.28 mi’
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eRoadMAP | Utility Service Territory Maps

WASHINGTON

Utility:

Seattle City Light
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eRoadMAP | Utility Load Hosting Capacity Maps EVSQSCOE/, _EED

qucocs

§ - s ]
.‘$ 3 ’ B
i :
TAN .l‘j-!
4
R Aﬁ‘ : IRSISSRI ALABAMA £ ¥ Caeegy ) .\
& SOUISIANA A4 158 tocd ’ 0 ¢ . 'j%
SOMoRA 5 "‘ . . * A‘ Posk Pewer (MW)  Unwrmged Nasaged ’ - . WL L
riomid g 3 Light Duty q '
P . 3 Mabian ) Hoawy Oty
Load Capacity Maps from 19 Utilities include: by < ,5?) Sl L
* California: PG&E, SCE, LADWP 5 R e ks & el
» Connecticut: Eversource, United llluminating g’\‘ ‘
* lllinois: Ameren, ComEd (pending) & 0’
* Delaware: Delmarva R
* Maine: Central Maine Power ‘n/ <
e Massachusetts: National Grid Lo ~ = NG

e Maryland: Pepco, Delmarva, BG&E

* New York: National Grid, ConEd, Orange & Rockland, Central
Hudson, NYSEG, and Rochester G&E

* New Jersey: Orange & Rockland, Atlantic City

* Rhode Island: Rhode Island Energy

© 2025 Electric Power Research Institute, Inc. All rights reserved. = =r=]



eRoadMAP | A Variety of Capacity Formats to Alleviate Security Concerns EVs2Scalezozo0
——ﬁ

7

» Controlled Granularity: Maps can be published at a resolution that balances usefulness with
security—e.g., hexagonal zones or aggregated feeder data.
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https://www.arcgis.com/apps/View/index.html?appid=60f986f187b24dfe96cb6593b2e8d3af&extent=-112.8769,36.9094,-112.4790,37.1634
https://grip.pge.com/
https://grip.pge.com/
https://experience.arcgis.com/experience/c246286b9e0a460cab9d3b128e0c2d15
https://www.arcgis.com/apps/webappviewer/index.html?id=c1be35bccc1f4ae9a8af5a1e2a69c268

eRoadMAP | Utility Load Hosting Capacity Map Activity

Currently Integrated in eRoadMAP:
* Ameren-IL
 Atlantic City Electric (Exelon)
* Baltimore Gas & Electric (Exelon)
* Central Maine Power
* Central Hudson Gas & Electric
* ConEdison
e Delmarva (DE, MD) (Exelon)
* Eversource
« LADWP
* NYSEG
* National Grid (MA, NY)
* Orange & Rockland
* Pepco Holdings (Exelon)
* PECO (Exelon) *
* PG&E
* Rhode Island Energy
* Rochester G&E
* SCE

* Next release
* United llluminating

EVs2Scale Participant

EVs2Scale 2030
—-.-_-—l-——_"___-___..—-""/

Potential Integration
(public capacity maps):
* Commonwealth Edison (Exelon)
* Dominion
* DTE
* HECO
* HydroOne
* Indiana-Michigan Power (IMP)
* NV Energy
* PSE&G (NJ)
* Puget Sound
* San Diego Gas & Electric

Potential Integration:
Alliant Energy
American Electric Power
Austin Energy
Center Point Energy
Consumers Energy
Duke Energy
DTE
FirstEnergy (JCPL)
Great River Energy
JEA
OPPD
Portland General Electric
Salt River Project
Seattle City Light
SMUD
Southern Company
Tennessee Valley Authority
WEC Energy
Xcel Energy (CO, MN)

© 2025 Electric Power Research Institute, Inc. All rights reserved.
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Confidence requires creating Public and Private Transparency in Planning  EVs2Scale zaozo
——-——-—____.—__—"-—_'_"ﬂ

eRoadMAP GridFAST
Public Tool Industry Platform

Visualization and Communication (Hex8) Planning and Accelerating Grid Interconnects (site level)
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2, GridFAST is a tool to shape and receive pre-service application  EVs2Scale z0z0

T . B e
™ information from EV customers —

The biggest lever to streamlining MW+ service requests hinges on utilities having better visibility into EV
customer plans and intentions ahead of the Service Request

= N

m
<
0O
c
Plan H Fund H De5|gn Procure H Build Deploy 2
2
m
s Close communicatio A
ervice
Opportunity Opportunity Request between EV cus’romers
q & utilities
=
mg Cycle Design Construction =
=
=<

|

ning Cycle

GridFAST

curren
26 © 2025 Electric Power Research Institute, Inc. All rights reserved. (= =ir={



% GridFAST EVs2Scale 2020

Improve transparency in EV charging planning to inform grid investments and accelerate grid interconnects

d_e‘fining
, timing

Utility hosting capa
indicating grid readiness, tim
to support EV charging lo

TRUCKING
FLEET OPERATORS

amazon
e

CHARGING SITE
DEVELOPERS

FLEET OPERATORS

Hertz
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= GridFAST | Addressing 15 Pain Points in Grid Interconnection

Vision & Strategy

Provide tools to educate fleets and make
the case for electrification

Help fleets forecast where/when to
electrify (beyond 2 years) to drive more
certainty in fleet plans

Create a standard practice (across
utilities) to gather fleet plans early so
utilities can incorporate into D&T
planning

Validate fleet plans so utilities can
confidently invest in costly grid upgrades

Help smaller utilities establish EV
processes so they can better support EV
projects

Plan & Forecast

Kickstart fleet communications with the right
utility/POC to eliminate nonvalue-added fleet
efforts

Educate fleets on electricity and utility processes and
programs to eliminate nonvalue-added utility
efforts

Help fleets gain more accurate insights into grid
capacity, upgrade timelines and costs, so they can
select more viable locations

Help utilities provide real-time, updated feeder
capacity data so fleets can select more viable sites
before submitting a formal request

Help fleets model and calculate charging and power
scenarios to minimize costly and potentially
unnecessary grid upgrades

Provide fleets with smart, interactive tools to alleviate
utility bottlenecks (e.g., staff shortages) without
having to wait for a utility engineer

Funding

Help fleets understand
how to qualify/apply for
grant and incentive
programs so they have
full transparency into
the process ahead of
time

EVs2Scale 2030
—--—-—-——_"—

Set a standard for
fleet x utility best
practices to minimize
back and forth and
timeline delays

Create a standardized
process for service
requests across the
utility industry to
minimize time-
consuming and
repetitive workload

Help utilities provide
more timeline
transparency to fleets
(e.g. supply chain
delays, resourcing,
permits, easements) so
fleets can account for
it in their project
planning

=2l



4% How GridFAST works at each project stage

29

v
Project Input

EV customers enter
their project
concepts into

GridFAST, and can
view hosting

capacity maps, if
available

24N
Utility Match

GridFAST matches
EV projects to the
relevant utility to
start the exchange
based on vetted

information

i

Capacity
Information
Exchange

GridFAST is an easy
and secure system
for utilities to
provide program
and processes info
to EV customers

2025 Electric Power Research Institute, Inc. All rights reserve

v—
v—
v_

Preparation of
Service
Request

EV customers

finalize project
details

EVs2Scalezozo
—ﬁﬁ

E3

Service
Request

EV customer
information in
GridFAST submitted
to utility when
they're ready to
move forward
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GridFAST | Example of a Customer Site Project

EVs2Scalezozo
——ﬁ

S GridFAST HOME  FROECTS» W< O0WPAMY v REEOURCESw  ROTIRCATIONG GridFAST PP
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Key Details Project Plan
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Shee Emal

ZJen’s email address

Location Infaermation

Data Export
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= L i Ly T 'g El
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. . : - 1%
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Screenshot for illustrative purposes

only; not real companies or data
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GridFAST | Customer’s Project Summary View

EVs2Scalezozo
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GridFAST | Utility’s Project Summary View

EVs2Scalezozo
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Park, 95321
" :‘:e:l’l:lemail address & AHC Logisocs Do & 17500 K o Cheetos Ew Comman ‘MT'_L:-"._ . ¥ & to r I g t )
B jan 21, 2026 App test 3) B Mov 18, 2006
Frito-Lay Q 245 calfornia =, San Franciseo, CA, 92104 Hens House P % 100kW Q Castra S & 23rd 5L San Francison, Ca 24114
Jen Rabirson W ohaine Charging § 2000 kW 8 O 21, 2025
1R 8 Jen’s email address Fleet D-!Nt B May 2 B Castro S & 23rd S, San Frandisco, CA, 94114 test for PGEE
9 3420 Hilhizw Ae, Faln Ak, T8, 14304 )
ABC Logistics Lo o Ama ® 3656 1 & Amazon W 55 W
Aliee Custamer B Aaug 30, 2006 EVgo site in 5an Brune = & jul 11, 2009
A .::ce:manaddress @ 984 vensley St Richmond, CA, 34801 Dorito distribution | EVG4sT @ 1100 EIm Dr, Movata, CA, 4345
Georgla State canter In 5F & EVEn & 930 kW
PP W Contra Costa o Frito-Lay ¥ 158 kW B May 29, 2031
H: .::I‘an:emarill-:;dress unlm M Dhl:l'ht E ’i‘?‘l’: -' ;-‘ - e Zap Franclerg, CA 94103 n“ B
USD) Bus a i  Franceos, C4, 94
Maggie's EVE Inc Electrification New match test
Maggie Dong s Az Bd K TITAN Test Project | & Amazon ¥ 2367 &
MD 2 \aggic’s email adcress P ' new dc fast chargers & Dec 03, 2040 o
Daimler Trucks Nerth America LLC @ 3000 Parker Anad, Richmord, CA, 54806 W AR LOgistics Co 160 kW B 415 D Leon Awe, Fremant, 08, 04533
B jul 22, 2025 f
og iﬂgnumm @ € 1:-50f14 > ¥ @ 51 Temry A Frarcan Bhd, San Francisoo, CA, 52158

Diego’s email address

%, 555-123-1234

® ¢ 1-85o0f21 > B

© 2025 Electric Power Research Institute, Inc. All rights reserved.

(e r={|



:JIL: l;. P2

£ Utility Engagement is Growing % GridFAST

L =

Number of Utilities

H Utilities in

30

States
(May 2025)
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50-State GridREADY

* A resource to promote a common
data-based understanding across
the states of the need and value
of preparing the grid for EV loads

* A resource available to NGOs and
others to reinforce common
datapoints and reference materials

*e =PRI

9 GridREADY
» All 50 states covered, no state left =2 P 08 L0105 SO TP
behind
Available here: e

JANUARY 2025

https:llepri.app.box.com/slvuwha9vru3c|plnznt4a29kkv4lg6:14ai

34 2025 Electric Power Research Institute, Inc. All rights reserved. = =r=]
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y Prudent Grid Investments Require That Utilities (and Utility Regulators
¥ GridREADY ] gkt

Know Where + When EV Loads are Coming

S—
@ e
ﬁaﬁg‘
wisr ~
IIIIIIII 45

2025

||||||||

2030

EPRI's eRoadMAP™ tool identifies where and when EV load is
expected at the feeder level through 2030 and beyond -- the goal is to
build confidence in prioritized investments. The unique dataset
includes actual fleet plans from some fleets operating across VA.

Projected VA Total EV Energy Use per Day (MWh)

s MDHD
§12000- mam Light-duty
=
< 10000 -

o

©

g 8000 -

¥ om0

& 4000 -

w

8 2000
0.

2024 2025

2026 2027 2028 2029
year

2030

= |D load is large, but typically spread across the entire

distribution system.

* MHD load is clustered in fewer, denser locations.
= Total projected load in 2030 is equivalent to 1.22 million new homes.®

eroadmap.epri.com/
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EPRI's eRoadMAP™ tool identifies where and when EV load is
expected at the feeder level through 2030 and beyond -- the goal is to @
build confidence in prioritized investments. The unique dataset
includes actual fleet plans from some fleets operating across VA. g ‘
@ eroadmap.epri.com/
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}GridREADY

Distribution of expected loads across VA over time (Hex8 level)

# of hexes
showing
<1 MWh

# of hexes
showing
1-3 MWh

# of hexes
showing
3-7.5 MWh

# of hexes
showing
7.5-10 MWh

' #of hexes
showing
10-15 MWh

' # of hexes
showing
> 15 MWh

eRoadMAP™ |dentifies Expected Load “Hot Spots” and Resulting Grid
Regions Requiring More Proactive Planning

100%
Elec.

93425 93173 92,792 92330 91,738 90939 77,213

308 637 868 1,231 1682 2284 8,522
26 37 80 169 301 487 4,445
11 " 7 9 15 22 1,252
10 15 14 14 15 17 1,296
8 15 27 35 37 39 1,177

= Hexagons at a resolution of Level 8 represent 0.28 square
miles (or ~1-2 distribution feeders).

= Most projected Hex8 loads over time are < 1 MWh,
indicating a load that is relatively easily
supported through traditional utility planning
processes.

= But loads > 10 MWh likely require proactive
planning today to achieve customer timelines (e.g. fleet
operators, property developers, charging providers).

Engaging early with fleet operators and property/charging
developers in these priority locations is critical and will help ensure
longer lead-time grid investments are both timely and prudent.

eroadmap.epri.com/
=Rl




EV-Related Manufacturing Investment by State EVs2Scale 20a0
Shown in GridREADY ———

MA: S50m
MD: $49m

Top Ten States

oy (5166B)
O M $26.7
GA $26.4
NC $19.7
Includes: Batteries, EVs TN $16.8
and the parts supply NV $14.5
chain, Battery recycling, SC $14.3
Minerals, and EV charging IN $12.4
manufacturing OH $12.3
KY $12.1
. More than S$1B investment IL $10.9

As of 1/18/25; Data from Blue Green Alliance Foundation and Atlas Public Policy
8S) 2025 Electric Power Research Institute, Inc. All rights reserved. = =r=]
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;) GridREADY Virginia is Already Benefiting From The Transition to EVs

Economic Development: Fleet Commitments:
= Since 2007, VA has benefited from more than $701 million in EV- The largest companies in VA, by employment, have
related investment.” plans to electrify their fleets and/or install EV charging

stations for customers®:

= More than 1,232 jobs have been added in EV manufacturing and the o Walmart (#1) plans ta bulld U hefwork of DCFC

in 8
EV supply chain. Mack Trucks is investing $14.5 million stations across VA and achieve a zero-emission
to expand its Roanoke Valley fleet by 2040.1
Operations manufacturing facility to
- ® prepare for higher demand, including = Amazon (#2) plans to have all 100,000 delivery

for medium-duty EVs.™ vans electric before 2030."1

Volvo Trucks North - ViEinia : X ' ;
AmieFcs mantSachinee fhe e ® oEE " USFfS (#5) plans to build out a network of DCFC
VNR Electric at their ' Wy [N stations across VA and achieve a zero-emission
manufacturing facility in .. fleet by 2040.12
New River Valley, VA. = A - Pt =L A b Y

EV-related Manufacturing:
 Batteries © Medium/Heavy-Duty Vehicles ® Parts @ Minerals ® EV Charging
v @ 2025 Electric Power Research Institute, Inc. All rights reserved E‘:E'
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GridREADY Usage
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*Promotes a common data-based
understanding of the need for
proactive grid planning

* Available to all NGOs and state leaders

* No state left behind

EVs2Scalezozo
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* 1,120 external downloads (March 12 - May 22, 2025)

« Highest content access: sc. mo, ma, nc, oa, i, VA, ..
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GridREADY Top 25 States Content Access
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Released Reports + Tools EVs2Sealo 2020
o 2 ©

EVs2Scale Website VPL (Vetted Product List) Grid Primer

EV Charging
Reliability Analysis

e 1! g =ErFe
e —— ! b —~= ) PRODUCT LIST
s st syt bayasal e i <4

https://www.epri.com/vpl

Vendor Application for Product Wetted Product L
Review (File Updatsd August 31

CLICE HERE CLICK HERE

EVs2Scale2030 | EPRI --
https://msites.epri.com/evs2scale2030

@ eRoadMAP’
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https://msites.epri.com/evs2scale2030

Thank You
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