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Disclaimer

This presentation was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any
agency thereof.



The DOE National Lab System



The DOE National Lab System

NETL is:

* One of three energy technology
national labs

» The only DOE government-owned
and operated (GOGO) national lab

e Part of DOE’s Hydrocarbons and
Geothermal Energy Office

Two primary components:
1. Research & Development
2. DOE Program Execution

Strategic Field Office

Multiple R&D Sites Operating as One Lab

Morgantown, WV

Pittsburgh, PA

Albany, OR



A New Era for Energy

 Goal 1: Ensuring a reliable and affordable energy supply for all Americans.

 Goal 2: Advancing technological solutions that enhance energy production while
managing environmental impact.

 Goal 3: Leveraging domestic resources, including fossil fuels and geothermal heat, with
advanced conversion technologies.

 Goal 4: Maintaining U.S. leadership in high-efficiency power generation technology.



Strategic Imperative for sCO, Power Cycles

« sCO, cycles offer a step-change in thermal efficiency compared to traditional steam
cycles, leading to lower fuel consumption and costs.

« Compact turbomachinery reduces plant footprint and capital costs.

« Fuel-flexible applications: Applicable to natural gas, syngas, nuclear heat, concentrated
solar, and geothermal energy sources.

» Direct-fired cycles provide an inherent and cost-effective pathway for carbon capture.



Advanced Turbines & STEP Program

Budget History
Y SUPERCRITICAL CO
-*’i&’,(z- POWER CYCLES
W | ovanceo
‘@‘ COMBUSTION
'." TURBINES

DOE HQ Program Manager:

e Robert Schrecengost

NETL Technology Manager:
» John Crane

Program Budget ($MM)

w
)]

w
o

N
)]

= N
[63] o

=
o

o

o

m Advanced Turbines m STEP

2015

2016

2017

2018

2019

2020 2021
Fiscal Year

2022

2023

2024

2025

2026



Advanced Turbines Supercritical CO, Portfolio



Valley of Death

DOE Applied National Labs Bridge Concept to Commercialization

DOE &
NATIONAL

ACADEMIA INDUSTRY




Advanced Turbines
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Advanced Turbines

Technology Readiness Level Progression
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Advanced Turbines — sCO2 Power Cycles
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Concurrent Development of Direct- and Indirect- sCO, Cycles

2025

First-of-a-kind
Pilof Plant

2023

Pre-Commercial Prototype
Validated in Relevant
Environment

2018 /

A

STEP Pilot Plant Facility at SwRI
(San Antonio, TX)

Demonstrating the Performance
and Operability of a 10 MWe
sCO,-based RCBC Power Cycle

Design & Commercial-
Scale Testing of Syngas-
Fueled Combustor by
Parametric Solutions

Component/Subsystem
Validated in Laboratory
Environment

Development and Testing of Low-
Leakage end seals by GE

Proof-of-Concept
Developed - Analyfical
Studies Predict
Technology Potentia

Combustion Modeling & Testing by NETL,
University of Central Florida, Georgia Tech

Materials Development by ORNL



