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Fuel Cycle Technologies Subcommittee

"= One day meeting on May 10, 2017
= Highlights:
— NE-4 Organizational Overview

— Advanced Reactor Programmatic Overview
e Advanced Materials
e Fast Reactor R&D and Future Direction
e Gas Cooled Reactor R&D and Future Direction
e Molten Salt Reactor R&D and Future Direction
e Energy Conversion R&D and Future Direction

— Office of Science “BRN Workshop”, August 9-11, 2017
— Test Reactor — R&D Path Forward
— Round Table Discussion - Spent Fuel & Waste Disposition
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Source Research and Development

Organization

April 26, 2017

DOE Program Manager & NE-4
B.P. Singh
John Herczeg

Engineering & Scientific Advisor
Phillip Finck

INL Lab Director
Mark Peters

‘ Paul Kearns, ANL Director

Executive Advisory Committee

Dale Klein, UT

Maria Korsnick, NEI President and CEO
Stephen Kuczynski, Southern Chairman
Thom Mason, ORNL Director

Mark Peters, INL Director

Ray Rothrock, RedSeal

Neil Wilmshurst, EPRI

h 4

Strategic Advisory Committee
Kemal Pasamehmetoglu (INL)
Alan Icenhour (ORNL)

Jeff Binder (ANL)

Carol Burns (LANL)

Academic Committee TBD

Executive Director
Kelly Beierschmitt (Interim)

Program Manager
John Bumgardner (INL)

Communications & Quality Assurance

Public Affairs/Stakeholder Liaison: Amy Lientz
€—1 Industry Liaison: Rita Baranwal (INL)

Quality Assurance Manager: Lioyd Brown (LANL)

Integration Team/Requirements & Controls

Bob Hill (ANL)

Jess Gehin (ORNL)

Requirements Manager and Pre-NEPA: Lee Nelson (INL}
Project Controls Manager: Adrian Collins (INL)

v

v

v
v

v

v

Core Concept and
Safety Analysis Lead/
Co-Lead

Gilles Youinou (INL)/
Florent Heidet (ANL)

Fuel Concept Analysis
Lead/Co-Lead

Steve Hayes (INL)/
Doug Crawford (ORNL)

Experiment Capability
Development Lead/Co-
Lead

Dan Wachs (INLY

Mitch Farmer (ANL)

Reactor/Secondary
Lead/Co-Lead

Chris Grandy (ANL)/
Paul Henslee (INL)

Instrumentation,
Control, and Protection
Lead/Co-Lead

Ken Tobin (ORNL)/
Bruce Halbert (INL)

PRE-DECISIONAL



NE-4 Organizational Overview

Observations:

Merging Advanced Reactors with Fuel Cycle Technologies in NE-4
is an excellent organizational option for enabling the
conceptualization and planning of full “nuclear energy systems”

Interfaces between NE-4 and NE-5 will require managed
coordination and careful budget planning to achieve desired
outcomes. Also, activities pursued by NE-4 should be informed by
industry plans for deployment.

Recommendation:

The stand-up of a Test Reactor organization is timely and in sync
with a recent NEAC recommendation. We recommend that the
proposed organization be phased in gradually. This large
management organization is more appropriate for a major
program/project rather than the conceptual design effort
currently planned for FY17 and FY18.



Advanced Reactors Technology Program
Mission

= |dentify and resolve the technical challenges to enable
transition of advanced non-light water reactor technologies
and systems to support detailed design, regulatory review
and deployment by the early 2030’s.



Advanced Reactors Technology Program Objectives

= Conduct focused research and development to reduce
technical barriers to deployment of advanced nuclear energy
systems.

= Develop technologies that can enable new concepts and
designs to achieve enhanced affordability, safety,
sustainability and flexibility of use.

= Collaborate with industry to identify and conduct essential
research to reduce technical risk associated with advanced
reactor technologies.

= Sustain technical expertise and capabilities within national
laboratories and universities to perform needed research.

= Engage with Standards Developing Organizations (SDO’s) to
address gaps in codes and standards to support advanced
reactor designs.



Advanced Reactor Technologies Focus Areas

= Fast Reactor Technologies
— For actinide management and electricity production
— Current focus on sodium coolant
= @Gas Reactor Technologies
— For electricity and process heat production
= Molten Salt Reactor Technologies
— Multiple R&D technologies
= Advanced Reactor Demonstration and Industry Awards
— Continued support for ARC 15 awards

= Technology Areas Leads for Energy Conversion and Special
Applications

— Super critical CO2 Brayton Cycle

— Space and other remote applications



Basic Research Needs for

Future Nuclear Energy

Priority Research Directions:

(1) Enable the design of revolutionary molten salt
coolants and liquid fuels

(2) Master the hierarchy of materials design and
synthesis for complex reactor environments

(3) Taylor interfaces to control the impact of nuclear
environments

(4) Reveal multiscale evolution of special and
temporal processes for coupled extreme
environments

(5) Identify and control unexpected behaviors from
rare events and cascading processes

Future Nuclear Energy—Inspiring Science at the

Extremes of Chemistry and Materials
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Roundtable Discussion on Spent Fuel and Waste
Disposition

= |t appears that the Department is pivoting back to restart
Nuclear Waste Policy Act (NWPA) activities associated with
the Yucca Mountain license application

®= The Subcommittee recommends that available NE resources
should be marshalled and focused on assisting the Yucca
Mountain licensing effort.
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Thank you —
Questions
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