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Advancing safe reliable, affordable, and cleanenergy for society through global

collaboration, scienceand technologyinnovation, and applied research

ABOUT US KEY ASPECTS
Founded in 1972, EPRI is the world's preeminent 322 Nonprofit
independent, nor:profit energy research and development Chartered to serve the public benefit, with guidance from an

independent advisory council.

T P RudhtiEaadihid N MO T €

Systematically and imaginatively looking ahead to identify
issues, technology gaps, and broader needs that can be
addressed by the electricity sector.

Independent
Together’ we are Shap|ng the Future of Energy Objective, scientific research leading to progress in reliability,

efficiency, affordability, health, safety, and the environment.

organization, with offices around the world.
EPRI s trusted expej
than 450 companies in 45 countries and

its members epresent 90% of the electricit
generated and delivered in the United State

ONLINE MEDIA |¥ Scientific and Industry Expertise

. . Provide expertise in technical disciplines that bring answers and

Public Website YouTube . " . SR cE
_ Electric Power Research Institute solutions to electricity generation, transmission, distribution,
www.epri.com and end use.
EPRI Journal ® Collaborative Value
www.eprijournal.com . X Bring together our members and diverse scientific and technical
. @EPRINews sectors to shape and drive research and development in the

LinkedIn electricity sector.

Electric Power Research Institute (EPRI)
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. ) Low-Carbon Resources Initiative

FOCUS

Multiple options and
solutionsto establish viable
low-carbon pathways

Technologie$or hardto-
decarbonizereas of the
energy economy

Affordable, reliable, and
resilientintegrated energy

systems for the future

RESEARCH AREAS
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Biofuels

Integrated

Systems

End Use

Applications

VALUE

Independentpbjective
researcheveraged by globe
engagement and
collaboration

Comprehensive approath
low-carbon value chain anc
technology analyses

Highimpact results
from technology evaluations
and safety, environmental,
and economic assessment
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. ) Low-Carbon Resources Initiative
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The Need for Clean AND Resilient Power




Resiliencyyumd:ﬁe Pressure=

Hydro/ ((
fi
o

Nat Gas/.
Fuel Oil

March 2024
134M tons;

144 days of burn

29,033 TWh

Source: IEA Net Zero 2050 Roadmap

Globally, wind/solar triple by 2030; double again by 2050
Abated fossil declines to <1% by 2050; Renewable fuels offset 6%
Coal declines from 36% to zero by 2050, as dosst@fuel storage

Nat Gas/
Fuel Oil

38,207 TWh

76,838 TWh
Reduced generating system capacitance increases energy resiliency challenge

© 2025 Electric Power Research Institute, Inc. All rights reserved. (e =1r={]


https://iea.blob.core.windows.net/assets/9a698da4-4002-4e53-8ef3-631d8971bf84/NetZeroRoadmap_AGlobalPathwaytoKeepthe1.5CGoalinReach-2023Update.pdf

The Need::CléanrANDIResiient PowersSupplyly

£x As with coal, liquid fuels enable substantivestia
fuel storage to support edemand power

£ Liquid fuels such as kerosene, ULSD, #2 and #4 @
currently used for backup/peaking generation and
are supported by large efficient distribution networ

x Renewable alternative fuels like renewable diesel,
(SAF), ethanol and methanol can be used as nearfEsssas=s
term direct/neardirect fuel replacements |

£x These fuels can support critical energy resilience
reduce lifecycle GHG emissions, improve local air
quality, and enable transition and renewal pathway
for critical assets and the communities tiseypport |

Renewable liquid fuels can be stored-site to support clean oflemand power generation

8 © 2025 Electric Power Research Institute, Inc. All rights reserved. (e =1r={]



EPRI Renewable Fuels Portfolio




EPRIFRenewable Fuels Research Partfalioo

|dentify, analyze and demonstrate h&enewable Fuetsnimproveenergy system resiliencynablesector

coupling and informintegrated, multihorizonasset, fleet, and enterprise level clean energy strategies

10

VISION & PURROSE

o]

£x

Create arintegrated, multihorizonresearch portfolio that examines the unique and valuable role of
Renewable Fueis deliveringclean, secure, resilient energy.

Provideknowledge, resourcespndtechnical leadershipp advance clean, resilient power generation and
inform enduringRenewable Fuetsansition strategies.

Establish and leadRenewable Fuels Collaboration Netwiogk connects utilities
with clean fuelproducerssuppliersanchor consumersndresearcherso
leveragecollective knowledgeesourcesbest practicesandopportunities

Characterize vitd®owerFuelsconnections and interdependencies across
the energy economy that crealmtegrated Renewable Fuels opportunities.

Create practicafleetfocused transition roadmapisat supportclean, flexible,
resilientpower generation, maximizhe contributoro f t oday ' s
and creatdongterm sustainable valuer utilities and the communities they serve.

© 2025 Electric Power Research Institute, Inc. All rights reserved. (e =1r={]



Research FocussAreass

Fleet Refueling Power-to-Fuels (PtF)

Utilize renewable fuels to support clean
resilient power generation, maximizing

the contributionand lifs pan of t

thermal power generation fleet

Renewable Fuels Supply Chain Optimization
Process and supply chain models, system design
framework, and operating targets to ensure robust and
optimized renewable fuel supply for power generation

Fuel Origination, Characterization & Sourcing
Renewable Fuels Sourcing & Properties Database with
production, combustion, and physiochemical properties

Operational Support
Guidance for GT, RICE, Boilers and batzraant that
enable a successful les@rbon fuels transition

Site & Community Impact
Assess Economic, Environmental, and Societal benefits
associated with renewable refueling of generation assets

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

Next generation powederived fuels that
enable indirect electrification, fleet
integration and optimization, and cross

sector energy coupling

EFuels Market Intelligence

Track/analyze emergingFaiels markets; characterize
development and adoption trends that may support
generation load growth and Powtr-Fuels opportunities

E-Fuels Ecosystems
Characterize criticaléuels ecosystem enablers, such as
surplus renewable power, biogenic,&Dchor markets

Sector Coupling
Assess prospects for eFuels deployment andsgoss
resource pooling, integration, and systemic efficiencies

E-Fuels Anchor Markets
Track/assess development in fdeminant anchor markets
to ID collaborative Pow#n-Fuels opportunities for utilities

=2l



—

Dual Fuel RICE
OEM Testing EPRI Industrial Tests &
EPRI Testing on Sl engine OEM Testing
A . EPRI & OEM Planned EPRI Demo & Japan Demonstration &
mmonia Lab/Pilot Testing OEM Testing EPRI Testing Planned
Renewable EPRI/TVA Johnsonville CT Demo . ) ,
Diesel Completed Oct 2024 Commercial EPRI Pilot Testing
EPRI Lab Testing / . EPRI Pilot Testi
Ethanol Previously Demonstrated OEMTesting o

TVA Johnsonville Press Release

Hydrogen EPRI & OEM Testing

MIncludes lowcarbon fuels produced via biofuel arBuel pathways{? DLN combustor technologi€®;Status varies depending on stationary, marine, spark ignited, and dual fuel models
12 © 2025 Electric Power Research Institute, Inc. All rights reserved. (e ={r=]]
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Demonstration Project
Renewable Diesel for Dispatchable Power
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@ TVA Johnsomwlle=CTT Plant!Renewablel ®iesel ) emonstrationion

The Test Plan & Demonstrated Results
A Neste R99 Renewable Diesel supplied by Global Partners

TVA Johnsonville CT Plant
#" s s _'-;_‘_’ . 1. R ,.\‘4,.:.,\'&_; \. h\

A Temporary truck unloading | ==
station and 16,000 frac tank == |

JOHNSONVILLE
UNIT 18
EEEEEEEEEEEEEEE

with spill prevention

A Modified pipe spool to tie : |
Renewable Diesel supply ‘T‘&
into existing fuel oil system o

A Test duration of 4 hours;
30,000 gal of R99 (4 trucks)

A Test Staged)Base casassessment with ULSDnatural gas to R99
transition 3) startup/shutdown, ramping, and full load (76 MW) on R99

- - A Test Parameterower output, fuel usage, water injection, and stack
argest peaker and dastmgfer partidulate matteCO.UCH IO, NO, hnd NO

20 Simple cycle + 10 aeroderivative GTs (1,800 MW) AResultsConf i r med Renewabnl”e fDuieels ewi tah:
Tested on Unit 18, GE 7EA SCGT (76 MW, built 2000) LC C@feductlon of up to 75%; saw lower NOx and fIIterabIng
Located on 700 acres, 80 miles west of Nashville, TN A Carbon Abatement Cost (IndicaiveLCCA- $200/MT CQ

Built in 1975 adjacent to TVA coal plant (closed 2017) A Alt. LCCASRNGLFG ~ $345, RNGM(vY ~ $660, eGas (DAC) ~ $900

DDDDDDDD
ppppppppp

TEMPORARY TRUCK
UNLOADING STATIO

r
M(

1) Levelized Cost of Carbon Aba(E@CA[\))Rgg:CosE R99/ DCIDRgg; CARSB certified Cl, Includes RIN Retirement/Excludes RECS; 2) Based on NA natural gas PL avg 67 kg/MMBtu + 202414 9AvINIBIav
14 © 2025 Electric Power Research Institute, Inc. All rights reserved. (e ={r=]]



(5) TVA Johnsonville:=Site:Tiransition to-Renewable Diesete|

Renewable Diesel Supply Dynamic Supply Chain Analysis
| ey | The Johnsonville CT Demand Distribution . Historical Diesel
T Tuming Rt Plant receives diesel Analvzed dailv diesel
yzed daily diese e Demand
by barge on the consumption for prior 7 years ¢,
Tennessee River Johnsonville site to establish ~ © .
"I The Tennessee Riveris demand histogram for inputto  * «
accessible to the Ohio  Inventory simulation ”’f - J—
o gl and Mississippi River, _ _ T koo 0510 018 0520 @exs  @sio 30
i oo iy | draws fuel supply from  Supply Chain Modeling prl feronse e et e o
Bm.d‘flmo:rML:‘py QSZMEZYEf@‘féFES - the USGC and USMC Based on Demand Distribution Johnsonville Inventory Simulation

307:;@“@“ (PADD 1/2) with Renewable Diesel supplied
by barge from USGC sources, m

4.3 billion GPY of Renewable Diesel is produced in US, conducted dynamic supply chain

2.36 hillion GPY of which is produced on the USGC and@nalysis (stochastic model, 1000 ¢, Stochastic Supply
has barge access to the Mississippi River cases, gear inventory trends) ;. Chain Analysis

to assess the feasibility of
Diamond Green Diesel is the largest US producer of  existing tankage angrospective ' s mm oo mm oo -
ReneWable Dlesel (>15 bl”lon GPY pI’OdUCGd |n USGC)SupplyChanneIS mg.m' o eI REB NymS  MED  MEE  AMNS  SeEE OIS Nmd  Gedmd

Existing USGC Renewable Diesel production is sufficientExisting Johnsonville tankage, unloading racks, fuel management systems
in scale and can be accessed via existing river barge  can reliably support a full range of peaking and backup generation scenarios
routes to fully supply the Johnsonville site. based on historical gird and site operational data

Fuel Supply is viable and prospective Johnsonville supply chain is resilient

15 © 2025 Electric Power Research Institute, Inc. All rights reserved. (e =g r={]



Renewable Diesel

High-Level Assessment of MA Supply
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Plant/ Location Capacity

1. Milepost Power (Pittsfield)

2. Williams College (Williamstown)
3. CogentriXWest Springfield)

4. Front Street (Chicopee)

. Stony Brook (Chicopee)

. Shrewsbury

. Framingham State University

. Constellation (Framingham)

© 00 N O O

. Constellation (Medway)

10. City of Taunton

11. U Mass (Boston)

12. Mass Bay Transit Authority

13. Signature Breads (Chelsea)
14. Deer Island WWTP (Winthrop)
15. Wilkins Station (Marblehead)
16. Canal Power Plant (Sandwic
17. Vinyard Reliability (West Tisbui
18. Vinyard Reliability (Oak Bluffs)
19. Nantucket Electric Co.

181
7
229
8.4
446
14
3.2
31
123
10
8.1
50
15
56
5
1,578
5.6
8.4
20.5

Massachusetts has ~2.5 GW of installed liquid fueled power generation capacity

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

*Source: EIA
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Barge Supply
from
NY Harbor
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Supply-Channelsiels

: Supply
Plant/Location Sl

1. Milepost Power (Pittsfield)

2. Williams College (Williamstown)
3. CogentriXWest Springfield)

4. Front Street (Chicopee)

5. Stony Brook (Chicopee)

6. Shrewsbury

7. Framingham State University

8. Constellation (Framingham)

9. Constellation (Medway)

10. Wilkins Station (Marblehead) Chelsea
11. U Mass (Boston)

12. Mass Bay Transit Authority

13. Signature Breads (Chelsea)
14. Deer Island WWTP (Winthrop)
15. City of Taunton

16. Canal Power Plant (Sandwic
17. Vinyard Reliability (West TisbuiSt:1afe)[ely

18. Vinyard Reliability (Oak Bluffs)

19. Nantucket Electric Co.

Renewable Diesel is now received/stored/shipped at Albany, soon at Chelsea, accessible to Sandwicl
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Barge Supply
from
NY Harbor
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© 2025 Electric Power Research Institute, Inc. All rights reserved.

@ Prospective=Renewable!biesel Fuel SuppbhpChannelsiels

Plant/ Location Capacity

QMiIepost Power (Pittsfield) 181
ngfield) 229
14
cham State Universi 3.2
Constellation (Framingham) 31
Constellation (Medway) 123
10. City of Taunton 10
@ U Mass (Boston) 8.1
@ Mass Bay Transit Authority 50
13.Signature Breads (Chelsea) 1.5
@Deer Island WWTP (Winthrop) 56
15. Wilkins Station (Marblehead) 5
@Canal Power Plant (Sandwich) 1,578
17. Vinyard Reliability (West Tisbury) 56
18. Vinyard Reliability (Oak Bluffs) 8.4
19. Nantucket Electric Co. 20.5

Renewable Diesel is now received/stored/shipped at Albany, soon at Chelsea, accessible to Sandwich
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EPRI Renewable Fuels Network

Fall 2025 Renewable Fuels Workshop

The EPRIRenewable Fuels Network engages stakeholders from across the
low-carbon fuels ecosystem to enable and advance fuel-based clean energy
solutions in support of a clean and resilient energy economy.

As its core mission, the EPRI Renewable Fuels Network will connect talent,
resources, and leadership from a broad spectrum of renewable fuels
markets and value chain segments, to create a unique multi-sector industry
fuels collaborative with the collective capability to envision, develop, and
deploy economy-scale renewable fuels solutions.

Hosted by EPRI and the LSU Center for Energy Studies, the Fall 2025
Renewable Fuels Workshop will bring renewable fuels stakeholders together
to facilitate connections and cross-sector knowledge transfer. The event
includes technical presentations, panel discussions, and immersive tours
where participants can share experiences with renewable fuels and share
challenges and opportunities with other network members.

Center for

Registration Opens July 2025 Energy Stucies
October 14-15, 2025 | Baton Rouge, LA

21 © 2025 Electric Power Research Institute, Inc. All rights reserved. (e =g r={]
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