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2:2 Nonprofit
Chartered to serve the public benefit, with guidance from an
independent advisory council

@ Thought Leadership

Systematically and imaginatively looking ahead to identify issues,
technology gaps, and broader needs

Independent

Objective, scientific research leading to progress in reliability,
affordability, health, safety, and the environment

|¥ Scientific and Industry Expertise

Provide expertise in technical disciplines that bring answers and
solutions to make, move, and use energy

Collaborative Value

R 2 Bring together our members and diverse scientific and technical
== gy = 26 sectors to shape and drive research and development

Togefher...Shapmg fhe Future of Energy®
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Al is Driving a Third Wave of Data Center Growth

2010-2020
Projection 1

Projection 2

- - Efficiency gains largely
Pro;ectlon 3 offset industry growth

What we're hearing
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W ayl e Saas B The Al race has now become a

i G200 %=l powering Al race

_ ( Training and Querying the Brain has become the New Power Demand >
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Concept

Energy Supply Technology Maturity
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Energy Supply Technology Maturity
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THE SECTOR

Decades of Effort to Commercialize Technologies

Hydropower

Pumped Hydro Long Duration Energy Storage
Nuclear Power

Combined Cycle Gas Turbines

Wind Power

Solar Photovoltaic

Advanced Long Duration Energy Storage
Enhanced Geothermal

Electric Industrial Heating

Floating Offshore Wind

Carbon Capture Utilization and Storage
Clean Hydrogen

Advanced Nuclear

Hydrogen Industrial Heating
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B Concept

[] Development
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Market Deployment

[] Commercialization
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Urgent Need to Accelerate Emerging Low-Carbon
Dispatchable Technologies

Long Duration
Energy Storage Hydrogen

Advanced
Nuclear

—ee————
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First Movers Are Critical But We Have to Move From
First of a Kind to Nth of a Kind



Carbon Capture Technology is a Cross-Cutting Solution
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CCS in Power Generation

Petra Nova CCS Project at W.A. Parish

Boundary Dam
NRG Energy, Thompsons, TX

Sask Power in Saskatchewan, Canada

TR

& (power for CCS system) [ts=

Source: SaskPower Sourc:e: NRG
Coal
Coal
2016 commission
2014 Commission
2020-2023 offline | 2023 online
1M tons CO,/yr

1.4M tons CO,/yr

140 MWe slipstream (730 MWe net)
250 MWe gross (650 MWe net)
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FlueGasDuct |

Taizhou Power Pant
China Energy, China

Photo credit: China Energy | Source: Global CCS Institute

Coal

2023 commission

0.5M tons CO,/yr
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https://www.globalccsinstitute.com/news-media/insights/china-continues-to-advance-ccus-in-2023-learning-by-doing-after-launch-of-first-integrated-megaton-project-underscore-momentum/
https://www.globalccsinstitute.com/news-media/insights/china-continues-to-advance-ccus-in-2023-learning-by-doing-after-launch-of-first-integrated-megaton-project-underscore-momentum/

EPRI's Decades of Support for CCS Deployment

National Carbon Capture Center

. Innovative Solvent Pilot
Understood technical

landscape .
CCS Demonstrations Cane Run FEED

Identified technical gaps Storage Pressure

Plume Management Elk Hills FEED DAC Hub FEED

WESTCARB Pleasant Prairie 1.7MW demo

CarbonSAFE

SECARB Storage Monitoring CarbonSAFE

EPRI Sustained RD&D Support and Leadership through the years

2010 2015 2020

EPRI Launches CCS Program Tl Strategic Program on Carbon Capture

CCS Deployment Acceleration

Storage & Transport Database

Design bases for post-and pre- Capture Database

combustion capture (coal) NGCC with Post-Combustion CCS Report

Net Power Pilot
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EPRI Economic Modeling of CCS Deployment

2035 U.S. Generation Mix with Zero Emissions Target
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90% Capture  HiCapture 90% Capture  HiCapture

— Net-Zero — — Carbon-Free —

M Storage Discharge
M Hydrogen Green
Solar Distributed
[ Solar Utility
¥ Wind
77 Hydrogen Blue
M NGGT
NGCC CcCS
I NGCC
Coal CCS
M Coal
BECCS
M Bio/Other
M Hydro
Nuclear New
¥ Nuclear Existing
= Total Load

Cumulative Installed
Capacity in 2050 (GW)

Southeast

Retrofit Coal
(90% Capture)

17 GW

U.S. CO, Storage Potential

Injection Cost
($ per tonne CO;)

$1t01.50

ssoto2[1]

$2t03

>sa.

Source: D.Sanchez, N.Johnson, 5. McCoy, P. Turner, and K. Mach (2018),

CO, storage potential
depends on the geologic
properties (thickness,
porosity, permeability) of
onshore saline formations.
There is substantial
uncertainty in estimates of
CO, storage potential and
cost.

Saline formations are not
uniformly distributed across
the U.S. and CO, storage
capacity is limited in some
states.

EPRI 3002021222

EPRI 3002024257 EPRI 300202

45Q Incentives Potential Policies

Decarbonization Targets

Reliability & Affordability Studies Regional Drivers
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Technology readiness varies for components of the
CCS value chain

Co, Co, CO, Transport &
Capture Utilization Storage
Cryogenic) Recovery
Technology
veadiness 3-9 4-6 3-8 9 29 8-9 5-9
Leve
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Opportunity for collaboration between
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Technology Advancement takes Time and Investment

o ~soomwe

. Bench Testing Flue Gas

- Bench Testing Synthetic Gas
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Technology Readiness Level

0 5 10 15 20 25
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The Importance of Pilots and Demos

w— Cost Estimate
Margin of Error

= Longest part of technology
development timeline

1st Commercial Service

= Opportunities to reduce
deployment timeframe and costs

Mature Plant Cost

Development Period
Cost Estimates

= Demonstration goals:

— Lower cost capture (separation)
teChnologies Stage of Technology Development

Constant Dollar Capital Cost per unit of Capacity

RD&D Early Deployment Mature Technology

— Large-scale demonstrations for capture on

sower plants Test Fa<:|I|’r|es Accelerate Technology

— Improve understanding of CO, storage
management

— Large-scale demonstrations for CO, storage = |
_ - i TRPUN R : ] g H WYOMING
Non-technical, but critical: .pul?l_lc N@'&‘k‘é‘?h‘ét%‘éﬁ%‘%’é } ; ITC wromine C@Erém_ggl.ocv
engagement, acceptance, liability, etc. TEST CENTER BIRECSIES
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Post-Combustion Capture on Power Plants:
Large-Scale Pilots

Description Size EPRI Role

American Electric Power (AEP) /
Alstom at Mountaineer, U.S. 100,000 tonnes-CO,/yr
(2009-11) (20 MWe)

On-site Storage

Data Collection
Economics
Monitor Storage

.. Southern/ Mitsubishi Heavy

ndustries (MHI) at Plant Barry, 500 tonnes-CO,/ day
U.S. (2010-) (25 MWe)

. Iransport and Storage

——— TCM DA
Mongstad, Norway (2012-) 500 tonnes-CO,/ day | Data Collection on baseline MEA,

Catch-and-Release (25 MWe) proprietary solvents
- Refinery gas

Data Collection
Economics

Lead Storage

80,000 tonnes-CO,/yr Economics, data analysis, data
(50 MWth) sharing

Signifies project co-funded by U.S. Department of Energy
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=S| 2024 CCS Executive Roundtable
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=] 2024 CCS Executive Roundtable

Overarching Takeaways

Pilots and demonstrations enable effective
deployment at scale

Cost remains the biggest challenge,
particularly without standardization

Reducing construction risk is key to
accelerating commercial deployment

Maximizing incentives for CCS development
means looking across the value chain

Global collaboration is crucial to successful
deployment

EPRI’s Next Steps

= Update CCS roadmap for
power generation

= Develop a CCS
specifications framework

= Reconvene stakeholders for
additional discussion
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“NextGen10”

Cumulative Installed Nuclear Capacity (GW)

Advanced Long
Nuclear/ Duration Energy
SMRs Storage (LDES)

Next ~10 years
exponential growth

First ~10 years
“learning by doing”

a2

phase 11 | Next Gen Natural
| Geothermal Gas+ CCUS

1957 1960 1962 1964 1967 1970 1972 1974 1976 1978 1981 1983 1985 1987 1989 1991 1996 2016 2023

Underpinning the importance of achieving 10+ full-scale deployments to
share learnings, realize cost reductions, and establish supply chains



