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Reimagining the Future Energy System

Decarbonization Resiliency

Accelerate economy-wide, low-carbon Mitigate climate impacts and

% solutions cyber/physical risks g
L;% »  Electric sector decarbonization * System and asset hardening L%
iy *  Transmission and grid flexibility: * Improved response g
5 storage, demand, EVs * Faster recovery "

* Efficient electrification * Cybersecurity

Transformation

Achieve a net-zero clean energy system Future proof energy system design basis

»  Ubiquitous clean electricity: Drive affordability of a clean and resilient energy « Resilient power system design
. renewables, advanced nuclear, system through digital trarTsfo.rmation _ . Advanced asset design and strategic .
§ ccus . POW?I’ system modermzatlon.: pervasive sensors, undergrounding §
S *  Negative-emission technologies monitoring, advanced analytics using Al - Smart integration of energy carriers =
o +  Low-carbon resources: hydrogen . ppgraded and expanded communications ¥
by infrastructure and control systems Ny

and related, low-carbon fuels,
biofuels, and biogas

Making Energy More

Clean Affordable Reliable
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GTIl sees a carbon-managed future where integrated ener
systems leverage low-carbon fuels, gases, and infrastructure.
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Deploying hydrogen, carbon-neutral fuels, and
chemicals in ways that build on existing infrastructure
and systems can reduce costs, lower risk, and provide
pathways to economy-wide deep decarbonization
that support growing economies worldwide.
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Co,

In the U.S., annual energy-
related carbon emissions
declined 1 GT between
2005 and 2020.

Project 3X to 2030

Driving CO,, about 50%
below 2005 levels
means tripling the rate
of decarbonization

LCRI: U.S. Low-Carbon Resources Assessment
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The Low-Carbon Resources Initiative (LCRI) is a five-year R&D commitment focused LCRI
L

on the advancement of low-carbon technologies for large-scale deployment S
across the energy economy. This initiative is jointly led by EPRI and GTI.

Multiple options and
solutions to establish viable
low-carbon pathways

Technologies for hard-to-
decarbonize areas of the
energy economy

Affordable, reliable, and
resilient integrated energy
systems for the future

www.lowcarbonLCRIl.com

RESEARCH AREAS

Hydrogen Ammonia Derivative Fuels Biofuels
Production Integrated
Pathways Energy Systems

Storage & End Use
Delivery Applications

Synthetic/
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Independent, objective
research leveraged by global
engagement and
collaboration

Comprehensive value chain
approach across adjacent
sectors

High-impact results
that accelerate technology
time to market
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Beyond 2030 How might value chains incorporate low-carbon energy carriers?

LCRI
Focus:
Hydrogen | | Biofuels |
Renewable Hydrocarbon- Electrolytic Delivery & Power Transportation, Safety and Integrated
Fuels Based Processes Storage Generation Industry, Environmental Energy
Processes & Buildings Aspects System
Analysis
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Low-Carbon Energy Ecosystem - )LCRI
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LCRI Public Website:
www.lowcarbonlcri.com

LCRI Overview and Current
Sponsors

Thiz five-year initiative will:

wlenify possible improvements

Publicly-released documents

patlnvays 1o & low-carbon fuluiz

Subscribe to LCRI Newsletter

LCRI Research Vision

b LEH Beseerch eson will prosmde an gulloe Ty
reseanch, dewslapment, and demonstration acikRies o
analli asnnargsal p decaihaaratian hinsigh saght
t=chnology pattways.

Research Vision Launch
Recordings

Juin s for imeractiee sexsions whene wil sspiore
resimanch piniics for this fiee year iniatte, 2 joint
F i belmaen U-HL e 151

EVENT RECORDINGS

The Bleclric Power Resesnch inslitube (EPRI) and the Gas Technology Inslituls (GT1) are
tagether addressmg the nesd 1o sccelerate develapment and demonstration of low- anc 2ero-
carban ensy technolagies

The Lo Carben Aczources Inftiative (LR will facus on large scale deployment to 2030 ard
begond - Fundamental advances i@ variety of low-carbon clestnic generation technologics
anvd lnw-carhan chemnical energy cariers — such as clean hydeogen, hicenergy, and renesshle
nafural gas - are needsd ta enable affardable patfecays to economy-wide decarbonestion

= Inentify and acceleraie development of promising technalegiss from arcund the world
Demansirate and assess the perfomance of ey technologess and processes and

Inferm key stakehoklers and the pubdic sbout lechnology pplions and pelential
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Law Carbon Future
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Example Technology Cost Insight - JLCRI

Energy Cost (US D/MMBTU and US D/kgHzeq.) Initial calculations. For discussion purposes only.

$/MMBTu
SO S10 S20 S30 S40 S50 S60

Hydrogen

Future — low cost power

ELECTROLYSIS

Hydrogen

2020 costs

Hydrogen o

STEAM METHANE
REFORMING

With 90% CCS

Hydrogen =~

Without CCS

o
o . Sonpenaty

SO S1.14 S2.27 S$3.41 S4.54 S5.68 $6.82
$/KQgH: equivalent
Source: EPRI analysis, based on data from: IEA, “The Future of Hydrogen” (2019); EPRI, “Prospects for Large-Scale Production of Hydrogen by Water Electrolysis” (2019); commodity price data.
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Beyond 2030 - Hydrogen/Clean Electricity Production

H, Production
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Heavy Duty
Transportation

Next Gen
Electrolysis

Utilize Existing Natural Gas Pipeline
through Blending

Clean
Generation

Natural
Gas CCS

4470+

Chemical Process

Shipping and Trucking Large Ind;xstry
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Impacts on Pipeline Applications

Metering Leakage & Compression &
Calibration Monitoring Underground Storage
( Depleted Fields Salt Formations Depleted Aquifers
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Impacts on End Use Applications

Industrial Scale Natural Gas Vehicles/ Residential /
Gas Turbines HD Trucks Commercial

" Think Green,
Think Clean.
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