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DOE MODERNIZATION: LEGISLATION AD-
DRESSING DEVELOPMENT, REGULATION,
AND COMPETITIVENESS OF ADVANCED NU-
CLEAR ENERGY TECHNOLOGIES

TUESDAY, MAY 22, 2018

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON ENERGY,
COMMITTEE ON ENERGY AND COMMERCE,
Washington, DC.

The subcommittee met, pursuant to call, at 10:04 a.m., in room
2123, Rayburn House Office Building, Hon. Fred Upton (chairman
of the subcommittee) presiding.

Members present: Representatives Upton, Barton, Shimkus,
Latta, Harper, McKinley, Kinzinger, Griffith, Johnson, Long,
Bucshon, Flores, Mullin, Hudson, Walberg, Duncan, Walden (ex
officio), Rush, McNerney, Peters, Green, Doyle, Castor, Welch,
Tonko, Loebsack, Schrader, Kennedy, and Pallone (ex officio).

Staff present: Mike Bloomquist, Staff Director; Samantha Bopp,
Staff Assistant; Daniel Butler, Staff Assistant; Kelly Collins, Legis-
lative Clerk, Energy/Environment; Margaret Tucker Fogarty, Staff
Assistant; Adam Fromm, Director of Outreach and Coalitions; Jor-
dan Haverly, Policy Coordinator, Environment; Milly Lothian,
Press Assistant and Digital Coordinator; Mary Martin, Chief Coun-
sel, Energy/Environment; Drew McDowell, Executive Assistant;
Brandon Mooney, Deputy Chief Counsel, Energy; Mark Ratner,
Policy Coordinator; Peter Spencer, Senior Professional Staff Mem-
ber, Energy; Austin Stonebraker, Press Assistant; Hamlin Wade,
Special Advisor for External Affairs; Everett Winnick, Director of
Information Technology; Andy Zach, Senior Professional Staff
Member, Environment; Priscilla Barbour, Minority Energy Fellow;
Jeff Carroll, Minority Staff Director; Rick Kessler, Minority Senior
Advisor and Staff Director, Energy and Environment; John Mar-
shall, Minority Policy Coordinator; Alexander Ratner, Minority Pol-
icy Analyst; Andrew Souvall, Minority Director of Communications,
Member Services, and Outreach; Tuley Wright, Minority Energy
and Environment Policy Advisor; and C.J. Young, Minority Press
Secretary.

OPENING STATEMENT OF HON. FRED UPTON, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF MICHIGAN

Mr. UpTON. Good morning, everybody. Sorry I am a few minutes
late. Good morning. And welcome to our hearing to discuss four

o))



2

very important legislative proposals to address and advance our
Nation’s nuclear energy policy.

You know, as we have heard throughout Congress, our Nation’s
international nuclear leadership is eroding. Last week, a report by
Bloomberg New Energy Finance found that nearly a quarter of our
Nation’s fleet of nuclear power reactors are at risk of early closure
in the next couple of years.

These 24 at-risk reactors total over 6 percent of the total elec-
tricity generated in the U.S., about how much electricity is con-
sumed in Michigan and Illinois combined. And if we are going to
get serious about an all-of-the-above energy strategy and the value
of a diverse, clean energy portfolio, the implications of this threat
cannot be ignored.

The decision to close a nuclear power plant is irreversible. We
know that. Reactors cannot be re-licensed to produce power once
they cease operation. And if the projected retirement of nuclear en-
ergy is realized, the fleet’s significant loss will lead to a ripple ef-
fect throughout the nuclear supply chain.

Fuel cycle facilities that underpin both commercial and national
security needs lose critical capacity. And technology services that
provide world-class simulation to modernize and maximize nuclear
safety will look to other global markets that have growth potential.
The next generation of nuclear engineering and scientists would
dry up as educational institutions can no longer continue to sup-
port the necessary facilities and programs. International leaders in
the nuclear field made clear, made clear to this subcommittee a
couple months ago that these cumulative repercussions will weak-
en our national security standing and, if it continues, would re-
quire a generation of sustained Federal commitment to rebuild.

I don’t cede that the outcome is inevitable. The thoughtful pro-
posals that we are going to examine today provide directed solu-
tions to address these multifaceted challenges.

H.R. 1320, sponsored by Representatives Kinzinger and Doyle,
brings budgetary discipline to the NRC and improves transparency
and predictability for civilian nuclear companies. Under current
statutory requirements, the NRC recovers about 90 percent of its
total budget from NRC licensees. As a result, my Southwest Michi-
gan ratepayers help fund the NRC to regulate, license, and oversee
the commercial nuclear industry. The Kinzinger-Doyle bill also lays
out basic expectations that align with the NRC’s established tradi-
tion of adhering to the organization’s Principles of Good Regulation.

Congressman dJohnson’s discussion draft discusses the global
competitive challenges for the nuclear supplier community. When
provided a level playing field, I am confident American know-how
and technological leadership is the best in the world. However, nu-
clear companies backed by foreign governments, which don’t nec-
essarily share our values, artificially subsidize our competition. The
motivation behind these actions is clear. Mr. Johnson’s bill will im-
prove the ability of our companies to compete, and win, in inter-
national markets.

Imagine designing a new car that is cheaper, safer, and gets tri-
ple the fuel mileage from anything that we see on the road today,
but when the vehicle is ready to hit the road, there is just no gas
to fill up the tank. Nuclear innovators face just that challenge.
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Advanced nuclear technologies offer a wealth of promising bene-
fits. However, for these designs to become reality, a certain amount
of advanced nuclear fuel must be available for the first movers.
Congressman Flores’ legislation helps address this obstacle by di-
recting DOE to undertake specific actions to provide what is known
as high-assay low-enriched uranium. The time to begin addressing
this problem is now in order to have the advanced fuel available
when it is needed.

The fourth bill, bipartisan legislation from Congressmen Hudson,
Peters, Wilson, and Norcross, directs the Secretary of Energy to
identify the key components for a pilot program that could capture
the energy security benefits of future nuclear technologies to sup-
port critical national security infrastructure.

This morning we are going to hear from the Department Energy
on the first panel, including the Office of Nuclear Energy and
NNSA. We are also going to hear several expert perspectives on the
second panel.

I look forward to that discussion, and at this point would yield
to the ranking member of the subcommittee, Mr. Rush from Illi-
nois.

['Iihe proposed legislation appears at the conclusion of the hear-
ing.

[The prepared statement of Mr. Upton follows:]

PREPARED STATEMENT OF HON. FRED UPTON

Good morning and welcome to our hearing to discuss four important legislative
proposals to address and advance our Nation’s nuclear energy policy.

As we have heard throughout Congress, our Nation’s international nuclear leader-
ship is eroding. Just last week, a report by Bloomberg New Energy Finance found
that nearly a quarter of our Nation’s fleet of nuclear power reactors are at risk of
early closure in the next few years.

These 24 at-risk reactors total over 6 percent of the total electricity generated in
the United States, about how much electricity is consumed in Michigan and Illinois
combined. If we are serious about an all-of-the-above energy strategy and the value
of a diverse, clean energy portfolio, the implications of this threat cannot be ignored.

The decision to close a nuclear power plant is irreversible. Reactors cannot be reli-
censed to produce power once they cease operation. If the projected retirement of
nuclear energy is realized, the fleet’s significant loss will lead to a ripple effect
throughout the nuclear supply chain.

Fuel cycle facilities, that underpin both commercial and national security needs,
lose critical capacity. Technology services that provide world-class simulation to
maximize nuclear safety will look to other global markets that have growth poten-
tial. The next generation of nuclear engineering and scientists would dry up as edu-
cational institutions can no longer continue to support the necessary facilities and
programs. International leaders in the nuclear field made clear to this subcommittee
in February, these cumulative repercussions will weaken our national security
standing and, if it continues, would require a generation of sustained Federal com-
mitment to rebuild.

But I do not yet cede that outcome as inevitable. The thoughtful proposals we will
examine today provide directed solutions to address these multifaceted challenges.

H.R. 1320, sponsored by Representatives Kinzinger and Doyle, brings budgetary
discipline to the Nuclear Regulatory Commission (NRC) and improves transparency
and predictability for civilian nuclear companies. Under current statutory require-
ments, the NRC recovers about 90 percent of its total budget from NRC licensees.
As a result, my Southwestern Michigan ratepayers help fund NRC to regulate, li-
cense, and oversee the commercial nuclear industry. The Kinzinger-Doyle bill also
lays out basic expectations that align with NRC’s established tradition of adhering
to the organization’s Principles of Good Regulation.

Congressman Johnson’s discussion draft addresses the global competitive chal-
lenges for the nuclear supplier community. When provided a level playing field, I
am confident American know-how and technological leadership is the best in the
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world. However, nuclear companies backed by foreign governments, which don’t nec-
essarily share our American values, artificially subsidize our competition. The moti-
vation behind these actions is clear. Our adversaries seek to establish 50-year, or
longer, geostrategic relationships. Mr. Johnson’s bill will improve the ability of our
companies to compete, and win, in international markets.

Imagine designing a new car that is cheaper, safer, and gets triple the fuel mile-
age from anything we see on the road today. But when the vehicle is ready to hit
the road, there is no gas to fill up the tank. Nuclear innovators face just that chal-
lenge.

Advanced nuclear technologies offer a wealth of promising benefits. However, for
these designs to become reality, a certain amount of advanced nuclear fuel must be
available for the first movers. Congressman Flores’ legislation helps address this ob-
stacle by directing DOE to undertake specific actions to provide what is known as
high-assay low-enriched uranium. The time to begin addressing this problem is now
in order to have the advanced fuel available when needed.

The fourth bill, the bipartisan legislation from Congressmen Hudson, Peters, Wil-
son, and Norcross, directs the Secretary of Energy to identify the key components
for a pilot program that could capture the energy security benefits of future nuclear
technologies to support critical national security infrastructure.

This morning we will here from the Department of Energy on the first panel, in-
cluding from the office of Nuclear Energy and the NNSA. We will also hear several
expert perspectives on the second panel. I look forward to the discussion and work-
ing with my colleagues on both sides of the aisle to advance these important bipar-
tisan bills.

I look forward to the feedback the two panels of expert witnesses will provide this
morning, as well as working with my colleagues on both sides of the aisle to advance
these important bipartisan bills.

OPENING STATEMENT OF HON. BOBBY L. RUSH, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS

Mr. RusH. Well, thank you, Mr. Chairman. Mr. Chairman, thank
you so much for holding this important hearing today on legislation
addressing the development, regulation, and competitiveness of ad-
vanced nuclear technologies.

As I have said many times before, Mr. Chairman, I subscribe to
an all-of-the-above energy portfolio, even as we move towards a low
carbon energy economy. I have also stated on many occasions that
I believe nuclear energy must play a vital role as a source of safe,
reliable, low carbon power that can help us meet the energy and
environmental needs of the 21st Century.

I look forward to working with the majority as we proceed
through regular order. And I believe that we may be able to come
to a strong, bipartisan agreement on most, if not all of these bills.

Today, Mr. Chairman, I support the discussion draft offered by
Mr. Flores of Texas which would simply direct the Secretary of En-
ergy to establish a program to support the availability of high-
assay low-enriched uranium, or HA-LEU, for commercial use. We
have learned that there are several companies looking to design
and license advanced nuclear reactor technologies utilizing ura-
nium-235 isotopes enriched at levels greater than 5 percent and
less than 20 percent. Some of these companies identified significant
challenges associated with assessing HA-LEU.

And I believe Mr. Flores’ discussion draft will address some of
these concerns and make HA-LEU more accessible with the right
safeguards. Also, I support, Mr. Chairman, that the discussion
draft offered by a group of bipartisan Members, including two from
this subcommittee, Mr. Hudson of North Carolina, and Mr. Peters
of California. This bill would require the Secretary of Energy to de-
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velop a report on a pilot program to site, construct, and operate
microreactors at critical national security locations.

Mr. Chairman, I am also inclined to support some of the objec-
tives of H.R. 1320, which will amend the NRC fee recovery process
associated with the advanced reactor regulatory framework, while
also limiting internal funds available for corporate support costs
and capping fees on operating reactors.

However, Mr. Chairman, I do have some concerns regarding the
bill’s provisions essentially repealing licensing assistance to foreign
governments. Also want to better understand verification of repeal-
ing requirements for mandatory hearing while also implementing
specific time lines to review environmental impact statements and
how these changes might impact public input.

Finally, Mr. Chairman, I also look forward to engaging today’s
witnesses on the discussion draft sponsored by Mr. Johnson of
Ohio. This bill would, among other things, revise DOE’s review of
Part 810 process by expediting procedures for transferring civilian
nuclear technology, including to foreign powers. Mr. Chairman, this
proposal comes against the background of the current administra-
tion’s decision to renege on the U.S. commitment in the Iran deal
while also moving forward on potential talks with North Korea’s
volatile dictator on denuclearization issues.

So I look forward to hearing today’s distinguished panel on both
the timing and the necessity of this legislation, as well as identi-
fying possible unintended consequences.

I want to thank you, Mr. Chairman, and I yield back the balance
of my time.

[The prepared statement of Mr. Rush follows:]

PREPARED STATEMENT OF HON. BoBBY L. RusH

I want to thank you, Mr. Chairman, for holding this important hearing today on
legislation addressing the development, regulation, and competitiveness of advanced
nuclear technologies.

Mr. Chairman, as I have stated many times before, I subscribe to an all-of-the-
above energy portfolio, even as we move towards a low-carbon energy economy.

I have also stated on many occasions that I believe nuclear energy must play a
vital role as a source of safe, reliable, low-carbon power that can help us meet both
the energy and environmental needs of the 21st Century.

Mr. Chairman, I look forward to working with the majority as we proceed through
regular order and I believe we may be able to come to a strong bipartisan agreement
on most, if not all of those bills.

Today, I support the discussion draft, authored by Rep. Flores of Texas, which
would simply direct the Secretary of Energy to establish a program to support the
availability of high-assay low-enriched uranium, or HA-LEU, for commercial use.

We have learned that there are several companies looking to design and license
advanced nuclear reactor technologies utilizing uranium-235 isotopes enriched at
levels greater than 5 percent and less than 20 percent.

Some of these companies identified significant challenges associated with access-
ing HA-LEU and I believe Mr. Flores’ discussion draft would address some of these
concerns and make HA-LEU more accessible with the right safeguards.

I also support the discussion draft authored by a group of bipartisan Members,
including two from this subcommittee, Mr. Hudson of North Carolina and Mr.
Peters of California.

This bill would require the Secretary of Energy to develop a report on a pilot pro-
gram to site, construct, and operate microreactors at critical national security loca-
tions.

Mr. Chairman, I am also inclined to support some of the objectives of HR 1320,
which would amend the NRC’s fee recovery process associated with the advanced
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reactor regulatory framework, while also limiting the total funds available for cor-
porate support costs, and capping fees on operating reactors.

However, I have some concerns regarding the bills’ provision potentially repealing
licensing restrictions to foreign governments.

I also want to better understand the implications of repealing requirements for
mandatory hearings, while also implementing specific timelines to review final envi-
ronmental impact statements and how that might impact public input.

Finally, Mr. Chairman, I also look forward to engaging today’s witnesses on the
discussion draft sponsored by Mr. Johnson of Ohio.

This bill would, among other things, revise DOE’s review of the Part 810 process
by expediting procedures for transferring civilian nuclear technology, including to
foreign powers.

Mr. Chairman, this proposal comes against the backdrop of the current adminis-
tration’s decision to renege on the U.S. commitment in the Iran Deal, while also
moving forward on potential talks with North Korea’s volatile dictator on
denuclearization issues.

So, I look forward to engaging today’s distinguished panelists on both the timing
and necessity of this legislation, as well as identifying possible unintended con-
sequences.

Thank you, Mr. Chairman, and with that I yield back the balance of my time.

Mr. UpTON. The Chair recognizes for an opening statement the
chair of the full committee, the gentleman from Oregon.

OPENING STATEMENT OF HON. GREG WALDEN, A REPRESENT-
ATIVE IN CONGRESS FROM THE STATE OF OREGON

Mr. WALDEN. Good morning, Mr. Chairman. Thanks for holding
this hearing. This really represents an important component of our
Department of Energy effort at modernization.

The bills we will examine today provide key ingredients to en-
hance a core national security and energy security mission for the
Department, and of the Nation: promoting the safe and peaceful
use of nuclear technology. It is really important.

Congress first authorized the commercial application of atomic
energy in 1954, when it declared the, and I quote, “development,
use, and control of atomic energy shall be directed so as to promote
world peace, improve the general welfare, increase the standard of
living, and strengthen free competition in private enterprise.” That
policy remains as relevant today and as important as ever.

By any measure, atomic energy has already brought tremendous
benefits to the Nation; it has provided a baseload, emissions-free
source of electricity that has powered homes and industry over the
last half a century. It has provided an infrastructure for our na-
tional and international security, from the technologies and fuels
for our nuclear navy to the safety and security for civilian nuclear
power the world over.

However, as everyone on this panel knows well, a confluence of
factors—abundant natural gas, power market designs, economic
and regulatory burdens—have inhibited the Nation’s nuclear en-
ergy over the past decade. The challenge confronting policymakers
is how to preserve the beneficial use of atomic energy for future
generations. Thoughtful, targeted legislative proposals today I
think are a really good start.

The bipartisan bill from Representatives Kinzinger and Doyle es-
tablishes reasonable and predictable time frames for regulatory de-
cisions so companies like Oregon-based Nuscale Power can develop
business plans to commercialize new nuclear technologies, while
also protecting future consumers from high regulatory costs.
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The many regulatory requirements imposed by the Federal Gov-
ernment on special nuclear material are understandable due to the
risk associated with unsecured radioactive sources, but this pre-
sents barriers to new market entrants, too. Congressman Flores’
discussion draft will spur innovation by providing a solution to ad-
vanced nuclear fuel needs.

And the bipartisan discussion draft from E&C members Hudson
and Peters and two members of the Armed Services Committee,
Congressmen Wilson and Norcross, will help identify specific na-
tional security applications to capture the benefits of trans-
formational nuclear reactor designs. For example, Idaho National
Laboratory’s remote location and critical defense programs may be
an ideal location to construct and operate a resilient nuclear reac-
tor.

And lastly, Congressman Johnson’s discussion draft will help re-
duce barriers to competition facing our domestic manufacturing,
vendors, and nuclear service companies. This is a critical conversa-
tion for this subcommittee and one we must not shy away from.

This morning’s witnesses bring both extensive experience in pub-
lic service and business acumen. And we thank you both for being
here.

I want to welcome Dr. Brent Park, the recently confirmed Deputy
Administrator for Defense Nonproliferation at the National Nuclear
Security Administration. Dr. Park is responsible for critical na-
tional security programs that keep America safe. Dr. Park is joined
on the first panel by Ed McGinnis from DOE’s Office of Nuclear
Energy. So we appreciate your being here.

And the second panel this morning includes Melissa Mann, the
president of URENCO, USA. URENCO is the only domestically lo-
cated, NRC-licensed facility to enrich uranium for commercial use.
Ms. Mann brings a wealth of insight to this discussion on behalf
of the U.S. nuclear supply chain industry.

And Southern Nuclear has assumed the leadership mantle on be-
half of utilities to assess and develop advanced nuclear reactor de-
signs. Nick Irvin leads those efforts for Southern Company and of-
fers a hands-on testimonial of the rigorous process underway across
the country to seek regulatory approval for promising first-of-its-
kind technologies.

I also want to welcome back Jeff Merrifield, who has testified in
this room many times, going back to his tenure as an NRC Com-
missioner. He is now practicing law with a focus on advanced nu-
clear reactors and strategic counsel to energy companies. Jeff pro-
vides an abundance of experience to inform today’s discussions.

There remains tremendous promise for America’s nuclear tech-
nology. And we can ensure that promise through legislative re-
forms reflective of our committee priorities to put consumers first,
advance innovation, protect national security, and spur competi-
tion. I believe the four bills today align with those priorities.

So I look forward to and thank our Members on both sides of the
aisle for coming together for these initiatives. And I would be re-
miss if I didn’t also thank the committee, and especially Mr. Shim-
kus, for the effort to get a permanent and interim nuclear waste
storage facility up and running. He and I won the pool on the vote
count in the House. We both independently predicted 340 votes
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would be achieved, and that was the number. Now we just need,
you know, 100 in the Senate. Maybe 98 would do.
So, with that, Mr. Chairman, we remain committed to moving
forward on this energy front. And I return the balance of my time.
[The prepared statement of Mr. Walden follows:]

PREPARED STATEMENT OF HON. GREG WALDEN

Today’s Energy Subcommittee legislative hearing represents an important compo-
nent of our DOE modernization efforts.

The bills we will examine provide key ingredients to enhance a core national secu-
rity and energy security mission of the Department, and of the Nation: promoting
the safe and peaceful use of nuclear technology.

When Congress first authorized the commercial application of atomic energy in
1954, it declared: the “development, use, and control of atomic energy shall be di-
rected so as to promote world peace, improve the general welfare, increase the
standard of living, and strengthen free competition in private enterprise.”

That policy remains as relevant today and as important as ever.

By any measure, atomic energy has already brought tremendous benefits to the
Nation; it has provided a baseload, emissions-free source of electricity that has pow-
ered homes and industry over the past half-century. It has provided an infrastruc-
ture for our national and international security—from the technologies and fuels for
our nuclear navy to the safety and security for civilian nuclear power.

However, as everybody on this panel knows well, a confluence of factors—abun-
dant natural gas, power market designs, economic and regulatory burdens- have in-
hibited the Nation’s nuclear industry over the past decade.

The challenge confronting policymakers is how to preserve the beneficial use of
atomic energy for future generations. Today’s thoughtful, targeted legislative pro-
posals are a good start.

The bipartisan bill from Representatives Kinzinger and Doyle establishes reason-
able and predictable timeframes for regulatory decisions so companies like Oregon-
based Nuscale Power can develop business plans to commercialize new nuclear tech-
nologies, while also protecting future consumers from unnecessarily high regulatory
costs.

The many regulatory requirements imposed by the Federal Government on special
nuclear material are understandable due to the risk associated with unsecure radio-
active sources, but these regulations present barriers to new market entrants. Con-
gressman Flores’ discussion draft will spur innovation by providing a solution to ad-
vanced nuclear fuel needs.

The bipartisan discussion draft from committee members Hudson and Peters and
two members of the Armed Services Committee, Congressmen Wilson andNorcross,
will help identify specific national security applications to capture the benefits of
transformational nuclear reactor designs. For example, Idaho National Laboratory’s
remote location and critical defense programs may be an ideal location to construct
and operate a resilient nuclear reactor.

And lastly, Congressman Johnson’s discussion draft will help reduce barriers to
competition facing our domestic manufacturing, vendors, and nuclear service compa-
nies. This is a critical conversation for this subcommittee, and one we must not shy
away from.

This morning’s witnesses bring both extensive experience in public service and
business acumen.

I welcome Dr. Brent Park, the recently confirmed Deputy Administrator for De-
fense Nonproliferation at the National Nuclear Security Administration. Dr. Park
is responsible for overseeing critical national security programs that keep America
safe. Dr. Park is joined on the first panel by Ed McGinnis from DOE’s Office of Nu-
clear Energy.

The second panel this morning includes Melissa Mann, the president of Urenco,
USA. Urenco is the only domestically located, NRC-licensed facility to enrich ura-
nium for commercial use. Ms. Mann brings a wealth of insight to this discussion
on behalf of the U.S. nuclear supply chain industry.

Southern Nuclear has assumed the leadership mantle on behalf of utilities to as-
sess and develop advanced nuclear reactor designs. Nick Irvin leads those efforts for
Southern Company and offers a hands-on testimonial of the rigorous process under-
way across the country to seek regulatory approval for promising first-of-a-kind
technologies.
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I also welcome back Jeff Merrifield, who has testified in this room many times
going back to his tenure as an NRC Commissioner. He is now practicing law with
a focus on advanced nuclear reactors and strategic counsel to energy companies. Jeff
provides an abundance of experience to inform today’s discussion.

There remains tremendous promise for American nuclear technology; and we can
ensure that promise through legislative reforms, reflective of our committee prior-
ities to put consumers first, advance innovation, protect national security, and spur
competition. The four bills today align with those priorities.

I appreciate the bipartisan leadership from Members on this topic and look for-
ward to moving these important bills forward.

Mr. UproN. The Chair would recognize the ranking member of
the full committee, Mr. Pallone, for an opening statement.

OPENING STATEMENT OF HON. FRANK PALLONE, JR., A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF NEW JER-
SEY

Mr. PALLONE. Thank you, Mr. Chairman.

Today’s hearing will examine four bills addressing a range of top-
ics relating to advanced nuclear energy technology. H.R. 1320, the
Nuclear Utilization of Keynote Energy Act, introduced by Rep-
resentatives Kinzinger and Doyle, builds upon a discussion draft
that this subcommittee reviewed in 2016.

H.R. 1320 makes several major changes to the Nuclear Regu-
latory Commission’s budgeting process and fee structure. The bill
caps corporate support costs at the Commission and puts a ceiling
on the fee charged to each nuclear reactor. I appreciate the finan-
cial strain the nuclear industry is facing and the carbon free energy
it provides, however, I am concerned that these budgetary changes
could arbitrarily limit the resources the NRC needs and adversely
affect its ability to do its job.

I also have questions about Section 7 of the bill which sets up
an expedited time line for review of nuclear reactors at the NRC.
The bill provides 24 months to complete a draft environmental im-
pact statement and 42 months to complete the technical review
process. Inflexible deadlines could jeopardize the environmental
and safety review process for more complex applications.

And I am also concerned with the provision in the section that
requires NRC issue a construction permit to a nuclear facility even
if an entity has filed a formal request for a hearing objecting to the
project. Stakeholders should have the chance to voice their con-
cerns publicly before a project permit is issued.

But despite my issues with those sections of the bill, I am sup-
portive of setting a deadline for the NRC to finish its decommis-
sioning rulemaking and removing advanced nuclear reactor work at
NRC from the fee recovery requirement. I look forward to work
with my colleagues on this bill as we move forward in the process.

The committee will also review a discussion draft from Rep-
resentative Johnson that makes changes to the process by which
the Secretary of Energy authorizes the transfer of unclassified nu-
clear energy technology and assistance to foreign countries. This is
known as the Part 810 process. I appreciate that this process must
function well for the U.S. to remain competitive in the commercial
nuclear space, but the bill establishes a 30-day time frame for the
Secretary to approve the transfer of certain low proliferation risk
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nuclear technologies to countries that are not nuclear weapon
states.

Unfortunately, President Trump has put us on the path to upend
the current dynamic of nuclear weapons proliferation across the
globe. The President has walked away from the Iran deal. And now
Saudi Arabia has said that if Iran restarts its nuclear program
Saudi Arabia will itself pursue building nuclear weapons. And I am
uncomfortable with expediting the review process of Part 810 at a
time when there is so much global uncertainty on nuclear prolifera-
tion. This is not the right time to address this issue.

Next, the committee will consider a discussion draft from Rep-
resentative Flores to accelerate the availability of high-assay low-
enriched uranium. This is the fuel needed for most advanced nu-
clear reactor designs. It is not commercially available today. In
order to ensure the fuel is available for advanced reactors once
they are licensed and ready to begin producing electricity, the Fed-
eral Government will need to coordinate efforts within agencies
and with the commercial nuclear sector. This is a worthy effort,
and I look forward to working with the majority on this proposal.

And last, we have a discussion draft that directs the Depart-
ments of Energy and Defense to develop a report evaluating the re-
siliency benefits of siting microreactors at critical DOE and DoD in-
frastructure sites. I believe this report will provide the committee
with valuable information, and commend Representatives Peters
and Hudson, as well as my New Jersey colleague, Representative
Norcross, for taking up this important issue.

But finally, I want to thank, I do want to thank Priscilla
Barbour, who has provided invaluable support over the last year as
an energy fellow on the minority committee staff. Priscilla is fin-
ishing her fellowship tomorrow, and I wish her well on her future
endeavors.

[The prepared statement of Mr. Pallone follows:]

PREPARED STATEMENT OF HON. FRANK PALLONE, JR.

Today’s hearing will examine four bills addressing a range of topics relating to
advanced nuclear energy technologies.

H.R. 1320, the Nuclear Utilization of Keynote Energy Act, introduced by Rep-
resentatives Kinzinger and Doyle, builds upon a discussion draft that this sub-
committee reviewed in 2016. H.R. 1320 makes several major changes to the Nuclear
Regulatory Commission’s (NRC) budgeting process and fee structure. The bill caps
corporate support costs at the Commission and puts a ceiling on the fee charged to
each nuclear reactor. I appreciate the financial strain the nuclear industry is facing
and the carbon-free energy it provides. However, I am concerned that these budg-
etary changes could arbitrarily limit the resources the NRC needs and adversely af-
fect its ability to do its job.

I also have questions about section 7 of the bill, which sets up an expedited
timeline for review of nuclear reactors at the NRC. The bill provides 24 months to
complete a draft environmental impact statement and 42 months to complete the
technical review process. Inflexible deadlines could jeopardize the environmental
and safety review process for more complex applications. I am also concerned with
a provision in this section that requires NRC to issue a construction permit for a
nuclear facility even if an entity has filed a formal request for a hearing objecting
to the project. Stakeholders should have the chance to voice their concerns publicly
before a project permit is issued.

Despite my issues with those sections of the bill, I am supportive of setting a
deadline for the NRC to finish its decommissioning rulemaking and removing ad-
vanced nuclear reactor work at NRC from the fee recovery requirement. I look for-
ward to working with my colleagues on this bill as we move forward in the process.
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The committee will also review a discussion draft from Rep. Johnson that makes
changes to the process by which the Secretary of Energy authorizes the transfer of
unclassified nuclear energy technology and assistance to foreign countries. This is
known as the Part 810 process. I appreciate that this process must function well
for the U.S. to remain competitive in the commercial nuclear space. But, the bill
establishes a 30-day time frame for the Secretary to approve the transfer of certain
“low proliferation risk” nuclear technologies to countries that are not nuclear weap-
ons states.

Unfortunately, President Trump has put us on the path to upend the current dy-
namic of nuclear weapons proliferation across the globe. The President has walked
away from the Iran deal, and now Saudi Arabia has said that if Iran restarts its
nuclear program, Saudi Arabia will itself pursue building nuclear weapons. I am un-
comfortable with expediting the review process for Part 810 at a time when there
is so much global uncertainty on nuclear proliferation. This is not the right time
to address this issue.

Next, the committee will consider a discussion draft from Rep. Flores to accelerate
the availability of high-assay low-enriched uranium. This is the fuel needed for most
advanced nuclear reactor designs. It is not commercially available today. In order
to ensure the fuel is available for advanced reactors once they are licensed and
ready to begin producing electricity, the Federal Government will need to coordinate
efforts within agencies, and with the commercial nuclear sector. This is a worthy
effort, and I look forward to working with the majority on this proposal.

Last, we have a discussion draft that directs the Departments of Energy and De-
fense to develop a report evaluating the resiliency benefits of siting microreactors
at critical DOE and DOD infrastructure sites. I believe this report will provide the
committee with valuable information, and commend Representatives Peters and
Hudson, as well as my New Jersey colleague, Rep. Norcross for taking up this im-
portant issue.

Finally, I want to thank Priscilla Barbour, who has provided invaluable support
over the last year as an energy fellow on the minority committee staff. Priscilla is
finishing her fellowship tomorrow.

Mr. PALLONE. And then I would like to yield my minute to Mr.
Doyle.

Mr. DoYLE. Thank you, Mr. Pallone. And thank you, Mr. Chair-
man, for holding this hearing today. I appreciate the opportunity
to discuss nuclear energy, which is a critical component of our Na-
tion’s energy portfolio.

Nuclear energy provides nearly 40 percent of Pennsylvania’s elec-
tricity, and employs thousands of skilled workers in Pennsylvania.
This carbon-free, reliable baseload power is also an important fac-
tor in meeting our climate goals, which is why it is necessary to
work collaboratively to address the issues confronting the nuclear
industry.

I want to thank my colleague, Congressman Adam Kinzinger, for
his leadership introducing H.R. 1320, the NUKE Act. This bipar-
tisan legislation would take important steps to modernize the
NRC’s fee structure, study new opportunities for additional regu-
latory certainty, and look to future reforms that will ensure the
NRC can continue to effectively protect public health and safety.

I would note that this legislation was originally entitled the
NUKEPA Act, so I appreciate that the name has evolved so that
it no longer poses a threat to the State of Pennsylvania.

Mr. Chairman, with that, I thank you and yield back.

Mr. UpTON. The gentleman’s time has expired. We are now ready
to start our distinguished panel’s testimony. We welcome Brent
Park, the Deputy Administrator for Defense Nuclear Nonprolifera-
tion at the NNSA; and Ed McGinnis, Principal Deputy Assistant
Secretary for the Office of Nuclear Energy at DOE.
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So, welcome to both. And each, thank you for submitting your
testimony in advance. It will be made part of the record in its en-
tirety. And we would like you to spend 5 minutes each, no longer
than that, to discuss the summary, at which point we will go to
questions.

Dr. Park, we will welcome you first.

STATEMENTS OF BRENT PARK, PH.D., DEPUTY ADMINIS-
TRATOR FOR DEFENSE NUCLEAR PROLIFERATION, NA-
TIONAL NUCLEAR SECURITY ADMINISTRATION, DEPART-
MENT OF ENERGY, AND EDWARD G. MCGINNIS, PRINCIPAL
DEPUTY ASSISTANT SECRETARY FOR NUCLEAR ENERGY,
DEPARTMENT OF ENERGY

STATEMENT OF BRENT PARK

Dr. PARK. Good morning, Chairman Upton, Ranking Member
Rush, members of the subcommittee. Thank you for the oppor-
tunity to provide views on behalf of the Department of Energy’s
National Nuclear Security Administration on the proposed pieces of
legislation. I appreciate the ongoing bipartisan efforts to address
our Nation’s energy challenges.

First I would like to discuss the potential for DOE to establish
a program to support the availability of high-assay low-enriched
uranium, so-called HA-LEU. NNSA fully agrees with the com-
mittee that availability of HA-LEU is important, and recognizes
the need that industry has expressed for researching and devel-
oping HA-LEU fuels.

Enriched uranium is required at various levels of enrichment
and forms for national security and nonproliferation missions, as
well as an equalizer for production. Since the United States no
longer has a uranium enrichment capability for these missions, the
Nation relies on inventory of highly enriched uranium material
that is unblended to meet the enriched uranium requirements iden-
tified above. However, our supply is finite, and at present irreplace-
able. Moreover, our current stores of HA-LEU will run out in the
early 2040s.

To meet industry needs, NNSA will evaluate any specific re-
quests from industry for this material alongside NNSA’s ongoing
needs for enriched uranium for defense and nondefense purposes.

NNSA supports the language in the bill regarding the develop-
ment of a transportation package for HA-LEU, and exploring op-
tions to establish a domestic HA-LEU enrichment and production
capability. NNSA strongly supports such an enrichment capability
which we believe is essential in assuring a long-term supply of HA—
LEU to meet the needs of the commercial industry, research reac-
tors, and medical isotope products.

A second bill with NNSA components for discussion today per-
tains to DOFE’s authority under 10 C.F.R. Part 810 to regulate ex-
ports of U.S. civil nuclear technology and assistance for peaceful
purposes. Overall, this draft legislation will deliver useful and
practical improvements of the regulatory process that is important
to the Nation’s security and economic prosperity.

We appreciate the opportunity to come before you today as well
as continue the discussion with your staff on any issues that may



13

arise. The Department seeks to ensure the highest nonproliferation
standards are applied globally in such a way as to facilitate U.S.
exports. The burgeoning international nuclear energy market pro-
vides a significant commercial opportunity for the U.S. nuclear in-
dustry, and the export of U.S. nuclear technology plays a large part
in making sure U.S. industry remains an active player in this mar-
ket.

In response to feedback from the U.S. industry and other stake-
holders, we have taken a number of steps to simplify and update
the Part 810 regulation, and have implemented significant im-
provements in the process for reviewing export applications. In ad-
dition to the Department’s recent implementation of the e810 elec-
tronic application system, the committee’s legislation will further
streamline the review process in general, while maintaining strong
nonproliferation controls on U.S. nuclear technology.

We agree that this legislation will empower the Secretary of En-
ergy to authorize technology and systems exports in a more expedi-
tious manner. I look forward to additional discussion with the com-
mittee.

In our view, this legislation will reduce processing times for ap-
plications involving certain reactor technologies and destinations
that present a low risk of nuclear proliferation, and will provide
the Department with flexibility to recommend the Secretary to del-
egate some application approvals to a lower level.

Another advantage the bill provides is the requirement for DOE
offices to review Part 810 applications at the same time that they
are being reviewed by the interagency whether they are performing
these reviews expressly. We are happy to report that the Depart-
ment has already begun this process, and we are confident this is
yet another step in the right direction.

NNSA recognizes that the effective implementation of our mis-
sion is to strengthen our strong partnerships with industry. NNSA
needs these strong energy partners to resolve the critical national
security issues that we face.

Thank you for the opportunity to testify before you today. And
I, with my staff, look forward to future discussions of this draft bill.
I stand ready to answer any questions you may have.

[The prepared statement of Dr. Park follows:]
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Statement of Dr. Brent Park
Deputy Administrator for Defense Nuclear Nonproliferation
National Nuclear Security Administration
U.S. Department of Energy
Before the
Subcommittee on Energy
U.S. House Committee on Energy and Commerce

May 22, 2018

Chairman Upton, Ranking Member Rush, and Members of the Subcommittee, it is an honor to
appear before you on behalf of the Department of Energy’s (DOE) National Nuclear Security
Administration (NNSA). Today, 1 will provide general and technical comments on two bills,
The first pertains to the potential for DOE to establish and carry out a program to support the
availability of high assay low-enriched uranium (HA-LEU) for commercial use and other
purposes. The second pertains to DOE’s authority under 10 CFR Part 8§10 to authorize civil
nuclear trade, helping to ensure that nuclear technologies and assistance exported from the
United States will be used only for peaceful purposes. Although the Administration has not
taken an official position on the bills, the Department appreciates the Committee’s interest in
these topics.

NNSA’s Role in Uranium Management

Uranium Management for Defense and Non-Defense Uses

The Department is preparing an Excess Uranium Management Plan addressing management of
its uranium inventory that is excess and not dedicated to national security missions. This
Department-wide effort is being coordinated by DOE’s Office of Nuclear Energy and is expected
to be released in the coming months. In addition, NNSA produces a biannual report to Congress,
the Unencumbered Enriched Uranium Management Plan Through 2063, that includes plans for
managing tritium and enriched uranium resources to meet national security and defense
requirements.

Uranium Requirements

As stated in the 2018 Nuclear Posture Review, we live in an evolving international security
environment that is more complex and demanding than any since the end of the Cold War,
necessitating a national commitment to maintain modern and effective nuclear forces and
infrastructure. To remain effective, recapitalizing our Cold War legacy nuclear forces is critical.

NNSA’s enduring missions remain vital to the national security of the United States: maintaining
the safety, security, reliability, and effectiveness of the nuclear weapons stockpile; reducing the
threat of nuclear proliferation and nuclear terrorism around the world; and providing nuclear
propulsion for the U.S. Navy’s fleet of aircraft carriers and submarines. NNSA requires a
reliable supply of strategic materials, including enriched uranium, to accomplish its missions.
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For NNSA, enriched uranium is required at various levels of enrichment and forms for national
security and nonproliferation missions, as well as medical isotope production. Today, the United
States no longer has a uranium enrichment capability for these missions. The Nation relies on an
inventory of highly enriched uranium (HEU) material that is downblended to meet the enriched
uranium requirements listed above; however, that supply is finite and, at present, irreplaceable.
Additionally, the United States requires enriched uranium for defense missions to be free from
domestic peaceful use restrictions and from foreign peaceful use obligations.

To support NNSA’s nonproliferation mission of minimizing or eliminating the use of HEU in
civilian application, NNSA provides HA-LEU for use in research reactors and medical isotope
production, internationally and domestically. The HA-LEU we provide is used in the production
of molybdenum-99 (Mo-99), a life-saving medical isotope used in thousands of patient
procedures daily in the United States.

NNSA continues to refine its projections on the finite supply of HEU to ensure adequate supply
for Defense Programs, Defense Nuclear Nonproliferation, and Naval Reactors. NNSA has
sufficient inventory to support tritium production through 2038, research reactors and isotope
production through the early 2040s, and naval reactors through the 2050s.

NNSA’s Office of Defense'Programs is working to reestablish a Domestic Uranium Enrichment
(DUE) capability in time to supply LEU for tritium production. In December of 2016, NNSA
approved the mission need for this capability and an analysis of alternatives is currently
underway. NNSA is considering options to include a HA-LEU capability as it works to
reestablish its DUE capability.

The Department agrees with the Committee’s concern regarding the availability of HA-LEU
fuels and recognizes industry’s need for HA-LEU fuels in support of advanced nuclear
technologies. The Department will evaluate any specific requests from industry for this material
alongside its ongoing needs for enriched uranium for research reactor fuel and medical isotope
production and its national defense needs for tritium production and naval propulsion.

Draft Discussion Legislation on Establishing a Program to Support Availability of HA-LEU
for Commercial Use

This draft legislation would require the Secretary of Energy to establish and carry out a program
to support the availability of HA-LEU for commercial use. The Department would be required
to work with industry to design and have transportation packages certified by the Nuclear
Regulatory Commission by January 1, 2023.

It would require the Department to report on the uranium inventory that could be used for
commercial purposes, conduct a biannual survey of stakeholders to estimate the quantity of HA-
LEU necessary for commercial use, and conduct an analysis to determine options available to the
Secretary to procure HA-LEU.

The legislation as written may be redundant to existing requirements and efforts underway.
Allowing a Consortium that includes industry members to determine who can purchase HA-LEU
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from the Department may present conflicts of interest or an unfair advantage to certain players in
an emerging market. In the near term, NNSA will continue to review existing programmatic
needs and will make every reasonable effort to accommodate industry requests for material when
they are submitted.

NNSA recognizes the commercial need for HA-LEU; however, additional draws on the limited
supply of HEU from the Department’s inventory would have unintended national defense,
economic, and medical consequences.

In addition, a shortage of material to supply research reactors and medical isotope production
may deter reactors from converting to HA-LEU fuel from HEU fuel in the future. There also
may be a shortage of life-saving medical isotopes.

Additional HEU for down-blending would have to be identified from the existing inventory of
weapons and weapon components, many of which are held for potential reuse in future weapons
designs. If additional materials are earmarked for HA-LEU, the Department may be forced to
make premature decisions on future nuclear weapon stockpile makeup and design. Although
NNSA does not currently anticipate needing to down-blend additional HEU to LEU for tritium
production, this issue could be exacerbated if NNSA needed to bridge a gap to a full scale
enrichment capability.

DOE’s Civil Nuclear Technology Export Authority

The U.S. Energy Information Administration projects that installed nuclear generating capacity
outside the United States will increase by nearly 80% from 2015 to 2050. The growing
international market presents a critical commercial opportunity for the U.S. nuclear industry, and
the exports of U.S. nuclear technology need to be carefully managed. Under the Atomic Energy
Act of 1954, as amended (AEA), the Secretary of Energy has the authority to authorize proposed
exports of unclassified U.S. nuclear technology and assistance with the concurrence of the
Department of State (DOS) and after consultation with the Departments of Defense and
Commerce, and the Nuclear Regulatory Commission. This authority is implemented in the 10
CFR Part 810 regulation (Part 810), which DOE/NNSA is responsible for administering.

As the Secretary stated in his December 22, 2017 letter to this Subcommittee, the Department is
committed to reducing processing times for applications under Part 810 while maintaining strong
nonproliferation controls on U.S. nuclear technology. DOE/NNSA and other pertinent U.S.
Government agencies have made significant progress in improving the efficiency and
transparency of the Part 810 regulatory regime, including through implementation of
DOE/NNSA’s Part 810 Process Improvement Plan. Key accomplishments to date include the
following:

* The Department published a revision to the Part 810 regulation that, among other
benefits, establishes fast track approval processes for a number of activities that
previously would have required specific authorization.
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e The Department established an electronic submissions portal (“e8107) that is operational
and available for industry use. This website was a long-standing request from industry
groups and has been available to exporters since January 2017. The €810 system reduces
the paperwork burden for industry and increases transparency by allowing the applicant
to view where their request is in the reviewing process.

¢ DOE established a single point of contact for all exporters, standardized internal
documents, and clarified internal review processes.

» DOE/NNSA has begun an effort to clarify the Part 810 compliance policy to encourage
exporters to self-identify issues and violations.

* DOE/NNSA worked with the DOS to provide an earlier contingent concurrence on
applications, enabling most reviews to be completed concurrently while DOS works to
obtain the required government-to-government nonproliferation agsurances from the
country that would receive the assurances. Previously, DOS did not concur until they had
received the required assurances, and DOE’s final review did not start until receiving
DOS’s concurrence.

» DOE/NNSA coordinated across the Department to establish timely and realistic deadlines
for internal reviews of Part 810 applications to reduce processing times and improve the
predictability of the application process for applicants.

¢+ DOE/NNSA expanded industry outreach and assistance, including with regional events at
nuclear industry hubs, and began issuing an annual public report summarizing Part 810
review activities.

Because of these and other changes, the average processing time for specific authorization,
renewal, and amendment requests under Part 810 has dropped from a high of more than 18
months to approximately 12 months. In addition to these recent accomplishments, future
planned improvements include establishing user groups and training sessions for €810,
developing a risk-based procedure for the analysis of reports submitted under Part 810,
expanding the system’s functionality to include electronic reviews of documents by DOE and the
interagency, and creating a publicly available online archive of Part 810 authorizations and
determinations. NNSA is working to ensure these improvements are implemented in a timely
manner.

Despite continuous improvements in the Part 810 process, the lengthiest part of the specific
authorization process remains the time it takes partner countries to provide the required
governmental nonproliferation assurances which can result in processing delays of six months to
well over a year.

Efforts to expedite the Part 810 process must also accommodate the requirements of the Fiscal
Year 2016 National Defense Authorization Act, which added a heightened level of review for
proposed technology exports to China and Russia,
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Draft Discussion Legislation on Improvements to the 10 CFR Part 810 Process

Through amendments to Section 161 of the AEA, this bill would remove language prohibiting
the Secretary from delegating his authority under section 57b. of the AEA to approve exports of
nuclear technology and assistance.

The bill also amends Section 57 of the AEA 1o direct the Secretary to establish expedited
procedures to process Part 810 applications involving the transfer of “low proliferation reactor
technologies” to certain countries, as designated by the Secretary, and with the caveat that China
and Russia are ineligible.

Once implemented in regulation, these expedited procedures would work similarly to the “fast
track approval” process for requests to provide operational safety assistance that was introduced
in the 2015 revision to the Part 810 regulation.

The transfer of all nuclear power reactor technologies (other than technology for reactors
especially designed for the production of plutonium or uranium-233) is already generally
authorized to all countries that have Agreements for Peaceful Nuclear Cooperation (123
Agreements) with the United States, other than China, India, and Russia.

As such, the impact of the expedited procedures will be limited to certain special cases. For
example, the expedited procedure could be used to quickly approve deemed export applications
for nationals of non-sensitive countries, as well as applications from U.S. nuclear companies to
outsource information technology services to non-sensitive countries that have established non-
proliferation commitments, but generally authorized destinations under Part 810,

The Department supports reforms to streamline the Part 810 review process and appreciates the
language recognizing the Department’s own progress in implementing its Part 810 Process
Improvement Plan. DOE looks forward to working with the Committee on this legislation and to
continuing to improve the Part 810 process,

Conclusion

DOE appreciates the ongoing bipartisan support of this Committee, and looks forward to
working with the Committee on the legislation on today’s agenda and any future legislation.
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Mr. UpTON. Thank you so much.
Mr. McGinnis.

STATEMENT OF EDWARD G. MCGINNIS

Mr. McGINNIS. Thank you very much, Chairman Upton, Ranking
Member Rush, and other members of the subcommittee. I am very
pleased to appear before you today to discuss legislation addressing
advanced nuclear energy technologies, including high-assay low-en-
riched uranium, which I will refer to in shorthand during my testi-
mony as high-assay LEU.

Although the administration is still evaluating your bills and has
not taken an official position at this time, the Department greatly
appreciates the committee’s interest in these topics and recognizes
the potentially very important role high-assay LEU may well play
in meeting our Nation’s energy and national security needs.

Over the last seven decades, the nuclear energy capabilities pio-
neered by the United States have served and supported our Na-
tion’s energy security and, in turn, national security. In recognition
of this vital role, the White House-led review of U.S. nuclear en-
ergy policy is underway, and we are already beginning to take
steps to revitalize and expand our civil nuclear energy sector. The
outcomes of the civil nuclear review will inform our approach to re-
vitalizing this critical sector.

While our Nation’s nuclear infrastructure, supply chain, and
manufacturing base have been significantly degraded, the United
States still leads the world in other key areas of nuclear energy.
In fact, we believe the most mature advanced U.S. designs could
potentially be deployed as early as the mid to late 2020s by the pri-
vate industry. This is where the need for high-assay LEU arises.

Nearly all U.S. advanced nonlight-water reactors under develop-
ment will require high-assay LEU, including advanced microreac-
tors. The advanced reactor community has stressed the near-term
need and importance of high-assay LEU for advanced nuclear fuel,
qualification testing, and for potential demonstration reactors.

No commercial enricher currently provides high-assay LEU.
While current enrichment plants could be modified to produce high-
assay LEU, it is unlikely that a commercial capability would be
pursued without further indication of progress towards deployment
by advanced reactor vendors. The Department recognizes the in-
dustry’s concerns regarding high-assay LEU fuel, and we are tak-
ing a number of actions to support the development of high-assay
LEU in the near and longer term.

First, the Department is working with industry to refine its near-
term R&D needs for fuel development and qualification, particu-
larly how much material is needed, when, and in what form, and
also to understand more about projections for longer-term needs.

Second, we are leveraging our expertise in support of the tech-
nical aspects of commercial high-assay LEU infrastructure. The De-
partment is aware that high-assay LEU may be needed in various
fuel forms by different vendors. On the transportation side there
are no large scale shipments of uranium enriched above 5 percent.
And the transportation packages currently used for these smaller
shipments may not support commercial-scale operations.
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Third, the Department is reviewing materials across the DOE
complex with an eye toward materials and processing options that
may support some near-term industry R&D needs. Once industry
needs in terms of quantities, forms, tolerances for impurities, and
timing are known, the Department can then evaluate specific re-
quests from industry for material, alongside our ongoing needs for
research, reactor fuel, and medical isotope production. Current De-
partment mission needs are supplied from our finite and dimin-
ishing supply of high-enriched uranium.

In conclusion, the Department is working closely with U.S. nu-
clear innovators to define the challenges to bringing the next gen-
eration of advanced nuclear reactors and power into the market-
place, and are embarking on a number of actions to support the de-
velopment of a commercial fuel cycle for high-assay LEU.

We look forward to working with Congress, including in par-
ticular the subcommittee here, industry, and our partners across
the Department on defining and exploring high-assay LEU issues
now and in the future.

And, finally, I would just like to say that we greatly appreciate
the work and focus of this subcommittee on such important matters
to our Nation’s energy and national security. Thank you very
much.

[The prepared statement of Mr. McGinnis follows:]
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Chairman Upton, Ranking Member Rush, and Members of the Subcommittee, 1 am very pleased
to appear before you today to discuss high-assay low-enriched uranium (HALEU), that is,
uranium that has greater than 5% of the fissile U-235 isotope, but still less than 20%, the cutoff
for highly enriched uranium (HEU), and the role it may play in meeting our Nation’s energy and
national security needs. Although the Administration is still evaluating the bills and has not taken
an official position at this time, the Department appreciates the Committee’s inferest in these
topics.

Over the last seven decades, the nuclear energy capabilities pioneered by the United States have
served and supported our Nation’s energy security; and in turn, national security. Nuclear energy
is the largest source of clean energy in the United States, providing over 56 percent of our
Nation’s emission-free electricity in 2017. Nuclear power plants have served as bedrocks to
communities across the country, providing high-paying, skilled jobs to hundreds of thousands of
Americans.

Beyond the vital role that nuclear energy plays in support of our economy and environment, and
as part of the foundation for reliability and resiliency of our electric grid, nuclear energy is
essential for achieving important national security missions. U.S. nuclear energy capabilities
strongly support our global nuclear nonproliferation objectives, enhance our country’s role as a
world leader, and provide a unique and strategically important source of fuel supply for our
nuclear Navy.

In recognition of the vital role nuclear energy serves for our Nation, and the current need for our
Nation’s nuclear energy sector, a White House-led review of U.S. nuclear energy policy is
underway, and we are beginning to take steps to revitalize and expand our civil nuclear energy
sector. The outcomes of the Civil Nuclear Review will inform our approach to revitalization of
this critical sector.

While our Nation’s nuclear infrastructure, supply chain, and manufacturing base have been
significantly degraded, the United States still leads the world in other key areas of nuclear
energy, including reactor operation efficiency, reactor safety operations, advanced reactor
designs, and other new innovative approaches, such as accident tolerant fuel and additive
manufacturing.

Strong bipartisan support is critical to our collective efforts to revitalize and expand our Nation’s
nuclear energy sector. The Department of Energy (DOE) is committed to working closely with
this Subcommittee to build our nuclear energy revitalization, and we are working hard to fully
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leverage DOE’s world class national laboratories in strong partnership with U.S. universities and
industry.

Some of the most exciting innovation is coming from the U.S. advanced nuclear reactor design
sector, with approximately 50 innovative reactor designers working to develop and deploy
advanced reactor concepts in North America. These designs, such as advanced small modular
reactors, offer the potential for step-change safety enhancements including walk-away safe
reactor designs; unprecedented versatility including load-following capability, non-electric
applications, and distributed power; dramatically improved financing; and the ability to consume
waste as an energy resource. These design features, if proven and commercialized, could be truly
transformational and game changing.

To support the nuclear sector revitalization, the Department’s investments are focused on early
stage research and development of new technologies. With limited U.S. Government research
and development investment, we believe that the most mature, advanced U.S. designs could
potentially be deployed as carly as the mid-to-late 2020s by private industry, demonstrating
U.S. leadership in this burgeoning area, as well as enhancing U.S. competitiveness in an
emerging global market while supporting U.S. nonproliferation objectives. This is where the
need for HALEU arises. Nearly all U.S. advanced reactors under development will require
HALEU, including advanced micro reactors. The advanced reactor community has stressed the
near-term need and importance of HALEU for advanced reactor fuel qualification testing and for
potential demonstration reactors.

HALEU is also important to national security needs. The Department currently provides HALEU
to research reactors globally, many of which have been converted from HEU fuel as part of our
Material Management and Minimization program to help meet nonproliferation objectives.
Successful conversion of these reactor facilities to HALEU essentially eliminates the risk of
diversion and potential misuse of HEU while allowing for continued operation to conduct
various research activities and produce vital medical isotopes, such as molybdenum-99 (Mo0-99),
critical for diagnostic medical imaging.

No commercial enricher currently provides HALEU. While current enrichment plants could be
modified to produce HALEU, it is unlikely that a commercial HALEU capability would be
pursued without further indication of progress toward deployment by advanced reactor vendors.
Further efforts toward deployment of advanced reactors require the development and
qualification of HALEU fuels. In addition, significant efforts are needed to ensure the
development of a fuel cycle infrastructure that supports the use of HALEU. This includes
transportation and packaging, conversion of the HALEU to various fuel forms, and fuel
fabrication capabilities.

The Department recognizes the industry’s concerns regarding HALEU fuel qualification and
testing as well as the development of a robust HALEU fuel cycle infrastructure for testing and
ultimate deployment of U.S. advanced reactor concepts. We are taking a number of actions
intended to support the development of HALEU in the near and longer term.
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First, the Department is working with industry to refine its near-term R&D needs for fuel
development and qualification, particularly how much material is needed, when, and in what
form, and also to understand more about projections for longer-term needs. We are also refining
our own needs for HALEU, including for research reactors, Mo-99 production, and other
nonproliferation requirements. Understanding these requirements will better inform our efforts in
support of infrastructure development, as well as our development of options to meet those
needs.

Second, we are leveraging our technical expertise in support of the technical aspects of a
commercial HALEU infrastructure development. The Department is aware that HALEU may be
needed in various fuel forms (e.g., metallic, oxide, liquid) by different vendors, each of which
may result in slightly different infrastructure needs. On the transportation side, there are no large
scale shipments of uranium enriched above 5% U-235, and the transportation packages currently
used for these smaller shipments may not support commercial-scale operations. The development
and certification of shipping packages appropriate for HALEU is an identified gap in the
HALEU fuel cycle infrastructure.

Third, the Department is reviewing materials across the DOE complex with an eye toward
materials and processing options that may support some near-term industry R&D needs. These
options may include material recovery and down blending of certain inventories of fuel from
former Department reactor programs. Many of the options under consideration involve fuel that
has been irradiated, so the utility of the material for research and proof-of-concept activities will
depend upon the tolerance of the advanced reactor designs for certain impurities. Once industry
needs in terms of quantities, forms, tolerances for impurities, and timing are known, the
Department can evaluate any specific requests from industry for material, alongside our own
ongoing needs for research reactor fuel and medical isotope production. Current Depariment
mission needs are supplied from our finite and diminishing supply of HEU.

The National Nuclear Security Administration’s (NNSA) Domestic Uranium Enrichment
program seeks to create a domestic source of enriched uranium to support tritium production for
the nuclear weapons stockpile. NNSA is currently evaluating options, including the status quo
and potential commercial and government alternatives, while considering cost, schedule, risk,
and effectiveness.

This work has synergies with efforts for a HALEU enrichment capability in the longer run. For
example, NNSA’s 2017 Request for Information (RFI) for the Supply of Enriched Uranium
sought information from industry about their interest and capabilities for producing LEU, HEU,
and HALEU for research and test reactors as well as for emerging commercial needs for
advanced power reactors. The RFI and subsequent discussions have been coordinated with the
Office of Nuclear Energy and we intend to continue our productive collaborations on HALEU in
the future.

Conclusion

The Department is working closely with U.S. nuclear innovators to define the challenges to
bringing the next generation of advanced nuclear power into the marketplace. As noted earlier,
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we recognize the importance of HALEU fuel development and qualification, as well as the
development of a robust HALEU fuel cycle infrastructure, for testing and ultimate deployment of
these U.S. advanced reactor concepts. We are embarking on a number of actions intended to
support the development of a commercial fuel cycle for HALEU in the near and longer term.

We look forward to working with Congress, including this Subcommittee, industry and our
partners across the Department on defining and exploring HALEU issues now and in the future.
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Mr. UproN. Well, thank you both. And appreciate your kind
words. And we do work, try to work in a bipartisan way in poten-
tially all the things that we move through this subcommittee. And
we look forward to working with you.

I would say as we talk about these bills, and the sponsors are
here, we intend to move these bills. And there is a legislative proc-
ess. We want your input. I know that you have not taken a formal
stand with staff on any of these, but we would like your technical
assistance, but also your continued input as these bills begin to
move through the process. So if you can take that back to your de-
partment heads, that would be great.

Quick, couple of quick questions from my vantage point. You
know, we know that, according to the EIA and World Nuclear Asso-
ciation data, there are presently about 50 nuclear reactors under
construction around the world, mostly in Asia. There are about 150
to 160 reactors on order or planned, and upwards of 300 that have
been proposed. Almost all of that growth is in Asia, the Middle
East, with a little bit in Russia.

Not a lot here in the U.S., I think primarily because of the cheap
natural gas. We're seeing big advancements there in terms of new
permitting. I've got a facility in my district that looks to break
ground a little bit later this fall. And I have got a nuclear plant,
it is like a plant that is looking to phase out now over the next cou-
ple years, the Palisades plant. And more power will have to be gen-
erated by other sources, whether it be renewable, gas, that type of
thing.

So as the U.S. companies are competing primarily with China,
Russia, France, South Korea, if we are unable to successfully com-
pete and are excluded from those emerging markets, including the
Middle East, will the dominance of China, Russia in these markets
be beneficial to international nuclear security, nonproliferation,
and nuclear safety? How will that all fit as we lose probably our
leading role as we see the number of domestic facilities here in the
U.S. actually be reduced without any real plans to finish construc-
tion.

The new plants won’t make up for the ones that are being taken
offline. How does that work with what is happening internation-
ally?

Dr. PARK. Thank you. First of all, I agree with your assessment
that the U.S. needs to reclaim the leadership clearly. There is no
question in your statement. And how we go about doing that is
what is on the table for us to discuss.

I think we are taking your leadership and guidance from this
committee to make sure we streamline many of these approval
processes and so on. But we need to do better. I acknowledge that.
And in terms of actually not playing in the theaters that you just
talked about, many dozens of nuclear reactors being built and
being designed and so on, we need to get into that world as quickly
as possible and work closely with any other sectors to make sure
we have a competitive edge.

Again, our—as a nuclear physicist I am happy to share with you
we actually have the edge on the nuclear technologies on the
science and technology side, we just need to better transfer these
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proven technologies in a safe, secure—in a safeguarded format. We
are doing our very best at the moment.

Mr. UPTON. Mr. McGinnis, do you have anything?

Mr. McGINNIS. Thank you very much. I would say that the impli-
cations to the United States trending out of its nuclear leadership
role, which most of the DNA still today around the world in nu-
clear technologies is from the United States and some great
innovators, if we continue with this trend and if we don’t find a
way to re-vector into a sustainable growth potential, it goes far be-
yond electricity. Resiliency is really important. But when it comes
to the global, competitive, strategic state of play in nuclear with
Russia and China, the implications go directly into our national se-
curity interests and not just our energy security interests.

So it is vital that we begin building again. We have had an ex-
traordinary run of our fleet, which is by far the most efficiently run
in the world. And we still lead as the greatest innovators. We know
how to disrupt and innovate like other industries we are wit-
nessing in aerospace and others in the United States. Frankly, our
competitors are hoping that we don’t find and tap that innovation
in this moment for nuclear.

I strongly believe we are at that point where we are in the proc-
ess of disrupting the market, innovating right now. And so we have
a great opportunity, and I want to say in large part because of the
really unprecedented, I would say in my career, bipartisan support
from Congress, including such as is reflected in this subcommittee.
So thank you.

Mr. UpTON. And before I yield there to my friend Mr. Rush, I
want to insert into the record a report from the Atlantic Council
titled “U.S. Nuclear-Power Leadership and the Chinese and Rus-
sian Challenge.” And without objection, so ordered.

[The information appears at the conclusion of the hearing.]

Mr. UpTON. I yield to my friend, the gentleman from Illinois, for
5 minutes.

Mr. RusH. I want to thank you, Mr. Chairman.

Dr. Park, you noted Secretary Perry’s December 2017 letter to
this subcommittee detailing the agency’s commitment to reducing
processing time for application on the Part 810. You stated that
DOE and NNSA have already made significant progress in improv-
ing efficiency and transparency on the Part 810 regulatory regime
by implementing the Part 810 process improvement plan.

These improvements help to reduce the average processing time
for a request under Part 810 from a high of more than 18 months
to approximately 12 months. In light of this process improvement
plan do you see a need for legislation such as the discussion draft
that is before us today that will amend the Atomic Energy Act to
improve the process for authorizing the transfer of civilian nuclear
commerce, technology, and assistance. And does this bill overlap
with aspects of the improvement plan?

Dr. PARK. First of all, I did a really detailed analysis of the com-
mittee’s help and guidance, by the way. That is in concert with this
committee that we have been developing PIP, performance im-
provement plan. We actually had implemented many of your guid-
ance in our planning, by the way.
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For example, as we are developing €810 for example, your exam-
ple, we actually, I think we shared with your staff that the internal
processing—this is only an example by the way—instead of waiting
for State Department to do—to wait for official assurance on oper-
ation requirements we actually do a parallel process, number one.

Number two, as it turns out that many of the things that we
used to do in paper form, the industry partners did not know what
kind of progress they were making with us, through e810, for ex-
ample. If they are able to have a transparency into where are their
packages and, you know, ask us how to speed things along and so
on, there are a lot of improvements that we have made. We still
need to do more.

But, again, there are enough of positive signs. Yesterday I asked
my staff to give me statistics on what kind of uses we have for
e810. I am happy to report to the committee that the improvement
of the usage has gone up substantially from last year to this year
on month-by-month rollout. Compared to 2017, 2018 usage of €810
is 50 percent higher. It is too early to tell whether this will really
seal the deal in terms of expediting the approval process and so on
and so forth.

But so far, indicators are that we are making a positive dif-
ference and we are training the interested partners so they know
how to work with us. So this is all being realized.

Mr. RUsH. Right. So on the proposed legislation, will that en-
hance your ability or will that retract from your ability?

Dr. PARK. So, I don’t think I could comment on whether that
would help or whatever. But I appreciate the fact that there are
many, many useful guidelines out of this committee. So we will
look for ways to work with the committee.

Mr. RusH. Thank you. I am going to ask you another question.

In your written statement, you say that the Avanced Nuclear
Fuel Availability Act, as written, may be redundant to existing re-
quirements and initiatives currently being conducted at the agency.
You also note that “allowing a consortium that includes industry
members to determine who can purchase HA-LEU from the De-
partment may present conflicts of interest or an unfair advantage
to certain players in the emerging market.” Can you briefly discuss
both the redundancies that are found in this bill with regards to
your current practice?

Also, what recommendation will you suggest to help avoid the oc-
currence of conflict of interest or unfair advantage for industry
members helping to decide who can purchase HA-LEU?

Dr. PARK. So, appreciate your thoughtful question.

As it turns out, I would not look at the word “redundancy” as a
negative word. The fact that we actually have been working with
your staff of this committee for quite some time we then imple-
mented the redundancy of the word would come in the form of, we
heard you already. If the bill actually incorporates these guidelines,
we are happy to absorb, follow the guidelines. But we have been
doing quite a bit already in the form of, we are actually working
with any and other parts within DOE to collectively promise from
industry partners.

We have some rough numbers that we got. But, again, we are
actually incorporating that into our projections, as I shared with
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you in my oral testimony. Our supply would run out in early 2040s,
so we are required to update our projections as we collect informa-
tion from industry partners or other players. So, to that extent, “re-
dundancy” is not a bad word, number one, if that helps you.

Mr. RusH. I get your point.

Mr. UpPTON. The gentleman’s time has expired.

Mr. Barton.

Mr. BARTON. Thank you, Mr. Chairman. I don’t have too many
questions.

My primary question is about the discussion draft by Congress-
men Hudson, Wilson, Norcross, and Peters about these microreac-
tors at Department of Energy—I mean Department of Defense fa-
cilities. I'm not real sure what a microreactor is. So I want a defini-
tion. And I also want to know who would have jurisdiction. Would
it be the Defense Department or would it be the Energy Depart-
ment?

Mr. McGINNIS. Thank you very much for that question. Micro-
reactors, depending on who you talk to, define it by the power
level. And one conventional range is 1 to up to 10 megawatts elec-
tric. Some companies are defining it 1 to 30, even in the kilowatt
range.

But it is smaller, lower level than what is a conventional small
modular reactor, number one.

Number two, this is a very interesting emerging technical sector
that I am witnessing, we are witnessing right now in the United
States with regards to microreactors. There are a number of excit-
ing designs and companies in different parts of the United States,
some of which we are working with at the Department of Energy
on supporting an appropriate technical role early stage on sup-
porting the proving out of these microreactors.

In fact, we have an MOU with one such microreactor where they
are targeting 2021 to have the first demonstration built at Idaho
National Lab, just to give you a sense of how fast this is moving.
These microreactors, the key—I know about this from the fuel sup-
ply—is they all, virtually all, require high-assay LEU, maybe
smaller amounts, but if they prove out the business line they are
going to, they will be selling many of them.

Now, on the question of the Department of Defense and Depart-
ment of Energy, what I can say is that we are certainly working
with the Department of Defense. We are in communications with
them. We are sharing our information and know-how on microreac-
tors with the Department of Defense, more than one part of the De-
partment of Defense. We are sharing information with them from
the infrastructure side, the Assistant Secretary as well as from
Army. And we see, frankly, great potential, significant potential
with regards to the role and value of microreactors.

And I think, frankly, this could be one of those surprise disrup-
tive, very positively disruptive sectors that may, may catch a lot of
us by surprise in a very good way. And I am excited about it.

Mr. BARTON. I yield back.

Mr. UpTON. Mr. Peters.

Mr. PETERS. Thank you, Mr. Chairman. I appreciate having this
hearing today.
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Nuclear energy technology is an important part of increasing our
zero mission energy sources. We need this energy generation and
the clean air standards it can help us achieve. And for these rea-
sons, and many more, I supported research and development in
next generation energy technologies, particularly advanced nuclear
development in small modular reactors.

And I am one of the, with Mr. Hudson, one of the lead sponsors
of the draft bill before us today. And I appreciate his work on that.

My bill would—our bill would—direct the Department of Defense
and Department of Energy to work together in analyzing how
microreactors can bolster energy resiliency for national security.

In my home district in San Diego and in the nearby region, we
have piloted microgrids at Marine Corps Air Station Miramar. We
have tested battery generation rucksacks at Camp Pendleton, and
performed other energy development project partnerships between
the Navy and the University of California at San Diego. DoD has
been a willing and helpful partner in testing clean and innovative
energy sources. It is not because they are tree huggers or doc-
trinaire environmentalists, but from their perspective energy resil-
ience is a life and death question.

For instance, the fewer batteries that Marines have to carry, the
more ammunition they can take in their pack; and that could be
what saves their life in a firefight in a faraway country. It is a
stark reminder of how energy resilience is critical. I think the part-
nership in this bill makes sense and I hope to see it advance quick-
ly.
To Mr. McGinnis, I had a question about research funding. I am
an advocate for early stage innovation and research support from
the Federal Government. I wanted to just give you an opportunity
to say if you think we are missing any areas of nuclear research
and innovation, where we need to bolster that investment.

Mr. McGINNIS. Thank you very much.

There, as indicated, we are in the process of revitalizing our nu-
clear energy sector. We made it clear that we have experienced
great degradation, frankly, including in our test capabilities,
whether it is not having fast neutrons for a fast spectrum reactor
to be able to test those key components for the next class of reac-
tors coming in, or advanced fuels, or whether it is other technical
capabilities that we need as a key element of our nuclear sector.

So I can say, first of all, that the authorization language that we
have seen today, and also the appropriations has been very impor-
tant to support our efforts to revitalize. We don’t just rely on Idaho
National Lab, although Idaho National Lab is a flagship lab for nu-
clear energy, we are relying on Oak Ridge, we are relying on many
of the others, and Lawrence Livermore and other labs. But if we
are going to get back in the game we have got to get our fuel cycle
R&D test capabilities back to where it belongs, back in a robust
area.

We are on a good trajectory now. And all I can say is strong sup-
port is greatly appreciated as we work with a private/public pos-
ture where we are finding that sweet spot to support and dispatch
the technical challenges that with our labs and our capabilities
that our U.S. industry can most benefit from.
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So, thank you very much for the support. And we stand ready
to follow additional laws that may come in that you are moving
through.

Mr. PETERS. Maybe I will just explore a bit more kind of what,
what areas you might see us investing in, what particular areas in
nuclear that you think offer promise?

Mr. McGINNIS. One is, of course, the fast test capability is very
important, having testing capabilities for the new class of reactors.
We are experience—we are seeing a lot through our new industry
funding opportunity mechanisms where it also becomes an oppor-
tunity to hear from industry where they most need us. Whether it
is testing, whether it is benchmarking data, simulation modeling
and simulation, even supporting the NRC with our modeling and
simulation and supporting their development of advanced guide-
lines, frankly, industry needs us to support them in the data and
benchmarking as they go through certification. That is one of the
biggest challenges for our new innovators.

But also, having the testing capabilities, just continuing to sup-
port our reinvestment in establishing our test capability for both
the front and back end and for reactors, fuels. And also, very im-
portant, if not most important, is our efforts to support the contin-
ued life and longevity of the fleet of reactors operating in this coun-
try now.

Mr. PETERS. Thank you very much. And thank you, Mr. Chair-
man. I yield back.

Mr. UpTON. Mr. Shimkus.

Mr. SHIMKUS. Thank you, Mr. Chairman.

Mr. McGinnis, I have a lot to go through so let’s be efficient with
our time if we can. Are you aware of an enrichment facility located
in Eunice, New Mexico?

Mr. MCGINNIS. Yes, indeed.

Mr. SHIMKUS. Is that enrichment facility licensed by the Nuclear
Regulatory Commission?

Mr. MCGINNIS. Yes, indeed.

Mr. SHIMKUS. In order to meet future demand for high-assay
low-enrichment uranium, is that facility capable of making the ma-
terial for commercial use? If the facility secures the appropriate
modification to its NRC licensing basis?

Mr. McGINNIS. I believe yes.

Mr. SHIMKUS. Are you aware of a recent GAO report that found
DOFE’s cost estimate to develop new enrichment options lacked
credibility because it was not well documented or accurate?

Mr. McGINNIS. I am aware of the GAO report in general.

Mr. SHIMKUS. And have made no judgment on being aware of the
GAO report as far as accuracy?

Mr. McGINNIS. I would have to get back with you on the specifics
on my view on that.

Mr. SHIMKUS. It is just important because as you go forward if
GAOQO’s analysis is not accurate then we don’t want to do our basis
of decision making on that fact.

Based on the availability of U.S. enrichment capabilities for com-
mercial use would you agree that the U.S. Government does not
need to spend billions of dollars of nondefense money to subsidize
Government-backed competition to an existing operational facility?



31

Mr. McGINNIS. I certainly don’t support subsidies. But I think it
is premature to say whether there would be a need for a second
supply for enrichment. I can tell you that some companies have
come to me strongly encouraging the support of at least two sup-
pliers to have good, robust competition and pricing. Notwith-
standing, though, we are very fortunate and very thankful for hav-
ing that top world class facility in New Mexico in the form of LES.

But the question is whether—and I am just basing it on what we
are hearing from certain industry—whether that is the final end
state if they end up establishing a cascade for high-assay LEU, or
do you want to get to the point where you have a couple of sup-
pliers, such as in the fuel fabrication business where you have pret-
ty strong competition because—and pretty good pricing because of
that competition.

Mr. SHIMKUS. Well, you know, other pricing debates that we
have in the other realm of fuel. So, also we want, we really want
to be cautious about in this time of fiscal constraints. I do believe
in competition. I do believe that that drives that through. But we
have dealt with Government subsidization of helping infrastructure
to move to markets that weren’t existing. Not saying that they
n};eeded competition, but there was no business plan or model for
that.

So, again, I am just raising some concerns.

Dr. Park, if the United States funds a Government-sponsored fa-
cility to support both defense and nondefense purposes would you
be concerned that this could send conflicting messages to the inter-
nati?onal community about developing dual-purpose fuel cycle facili-
ties?

Dr. PARK. So U.S. segment has made a commitment to inter-
national partners. For example, when they downgrade from HA-
LEU to lower level LEU, we would provide the fuels because, actu-
ally, it’s going to be the right thing for us to do to minimize the
risks of HA-LEU falling into the wrong hands. So we need to fol-
low through on those commitments. And we also follow through on
the medical isotope production efforts and so on.

The first example that I used is high performance reactors that
require the use of HA-LEU and so on. So there are different exam-
ples. But to answer your question, it actually depends on case by
case. We need to actually analyze the benefits and risks and then
make appropriate recommendations. So I don’t think that we could
provide some general, overall, you know, response that this is what
we are going to do. It really depends on who the players are, who
are partners are, and so on, and other considerations that we need
to fold in.

Mr. SHIMKUS. Yes, and I was listening carefully to my colleague
Scott Peters from California. And when he was asking really Mr.
McGinnis what other things, you know, he was trying to reach
what other things should we be looking at? My point would be we
need to look at the front end here to address the international con-
cerns and the commitments, but also the Government being in-
volved in an area where we may not need to be involved, and how
much of those nondefense dollars which are always, we are scram-
bling for, goes to that when there is an available, looks like there
will be an available commercial production facility already in place.
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So those are my concerns. We have aired them out now publicly.
And with that, Mr. Chairman, thank you. I yield back my time.

Mr. UpTON. The gentleman yields back. The Chair would recog-
nize the gentleman from California, Mr. McNerney.

Mr. McNERNEY. Thank you, Mr. Chairman.

Just last week Mr. Flores approached me and asked me if I
would support his bill on HA-LEU. And I think it is a good bill.
I am glad to do that. But I do have a concern about proliferation.
I think that is something that we all are worried about.

The world has changed in the last few months, and I am worried
about where we are going with additional capabilities, especially if
it is in the commercial sector. Could you address that, Mr. Park?

Dr. PARK. Your concern is to certify everybody in this room and
throughout the Government system. But, again, we have not re-
laxed reviews and assessments of how we share our nuclear tech-
nologies with our partners, international partners and so on.

Mr. MCNERNEY. Were you to have more commercial control of
that information?

Dr. PARK. From my perspective, and obviously Ed McGinnis ac-
tually should chime in, but again as the person responsible for
issuing the safeguards aspect of sharing the nuclear technologies,
we first have to evaluate the whole big picture. It is a balancing
act. Cannot delay forever.

Mr. McCNERNEY. Right.

Dr. PARK. We cannot expedite without actually doing the right
analysis so we know what the risks are and we need to mitigate
those. And as far as country partnership and the—what we are ac-
tually concerned about is more of with the technologies that we
share with country A could be sent to somewhere else without our
knowing. So safeguards is not one-to-one, it’s actually one of many
that we have to worry about.

So that is where my guys come in to do a very careful analysis
working with the State Department and other interagency part-
ners.

Mr. McNERNEY. Mr. McGinnis, do you see SMRs and microreac-
tors becoming prominent in the next decade or two?

Mr. McGINNIS. Yes, very possibly I do. And they offer many at-
tributes that one does not see in the current class of reactors, from
far more passive safety aspects. Some of these reactors will—are
designed to safely shut down even in the event of a complete loss
of power indefinitely, or a complete loss of coolant.

Some of these reactors, micro and others, reactors are smaller
source term, more manageable. Some of these have life of core
where you do not need refueling such as every 18 months for a fuel
reactor, so, or a large reactor.

But with respect to international I would just like to make one
thing very clear in my view. I have worked international as the
Deputy Assistant Secretary for 11 years. There is no other country
on this planet that has a higher standard, more stringent standard
on nonproliferation and safety than us. I can assure you the Rus-
sians, the Chinese, and the others, they do not insist on the level
of nonpro and safety, even in our current 123 and our Part 810
process and the others. We are very proud of it. And I think you
will hear the U.S. industry continue to say that is a key aspect of
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our product, that we bring the safest products and with the highest
levels of nonproliferation.

Mr. McNERNEY. Well, I think the SMR promise is good. And I
am looking forward to seeing that realized in our country. And I
recognize, along with everyone here I think, that the industry is
struggling at the moment. But how do we make it easier for the
industry to prosper without harming the NRC’s ability to regulate
effectively?

Mr. McGINNIS. Yes, indeed, that is the question. We, in my view,
we want the most efficient process for the regulatory reviews. And
we want the least costly but in a manner that does not compromise
in any way, shape, or form the current standard of safety. That is
our objective.

The Department of Energy is ready. We made it clear with the
NRC and we continue to do it, make all of our capabilities, model,
in simulation and testing, available to help them and help the ven-
dors go through this process.

Mr. McCNERNEY. Thank you. I yield back, Mr. Chairman.

Mr. UpTON. Mr. McKinley.

Mr. McKINLEY. Thank you, Mr. Chairman.

Not long ago the Defense Science Board put out a report that
said our grid system, our national grid system is fragile, vulner-
able, and near its capacity. And as a result of that, or perhaps in-
fluenced by that, DoD has been expressing more and more of an
interest in using small nuclear reactors, and much like maybe Bar-
ton was talking about, the microreactors on plant or on bases so
that they could be islands of independence from the grid, a fas-
cinating concept with that.

Do you, do either of you agree with the Defense Science Board,
with their conclusion? Because we have been having quite a few
hearings about this grid reliability, about reliability and resilience,
do you agree with their, their findings that there are problems with
the—with reliability and resilience?

Mr. McGINNIS. I agree that resiliency is a huge issue. And it is
only going to get more challenging if we don’t get new baseload
plants coming in, including nuclear.

I would also say there is still no other energy source on the plan-
et that compares to the attributes of nuclear power: clean baseload,
no refueling for at least 18 months. The new SMRs coming in they
could possibly go 4 years or longer.

With regards to resiliency and microreactors and the 2016 De-
fense Science Board, we think it certainly, while we see that it is
driving the Department of Defense in evaluating their options with
microreactors now for that very purpose of resiliency. Obviously,
resiliency——

Mr. McKINLEY. If T could on that, I might disagree slightly with
you on that, and that is your own department there—excuse me,
DOE, has come out with its own report saying that actually to im-
prove reliability and resilience it is nuclear and coal because of the
storage, the capabilities of onsite storage and the lack of interrup-
tion of supply.

So you are saying you share that concern?

Mr. McGINNIS. Oh yes, indeed.
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Mr. McKINLEY. Let me go to the next issue that is a little bit
more sensitive to this. Because I am fascinated with the nuclear in-
dustry. We don’t have any plants in West Virginia but we did have
3 shipping port that was not very far from where I live and in my

istrict.

But not long ago, it was just last October, The Hill came out with
a report that talked about how Russia’s Putin was trying to influ-
ence and get involved and take more influence, control over our
atomic energy business in the United States. And he was using, ac-
cording to the article, there was litigation over bribery, kickbacks,
extortion, and money laundering, all that took place in and around
sale of Uranium One and how we—how CFIUS apparently dropped
the ball and allowed us to lose a lot of control of our uranium.

So with this issue of nuclear energy as much, how do we, how
do we restore the confidence that we are not, we are not allowing
a foreign entity like Russia to influence our nuclear energy field,
given that the history. And I am curious, what has taken place in-
ternally to reverse the damage that was done under the previous
administration as a result of this?

Mr. McGINNIS. I would say first of all it is very important to
have a diversity of supply. In the United States there is about 5
percent of the uranium that comes from U.S. uranium mining min-
ers. That is an historic low.

For enrichment, apart from LES, again which we appreciate for
an enricher in the United States, but the fact is we have zero
American-owned enrichers.

With regards to supply, between 17 and 20 percent of all the en-
richment that comes into our Nation’s 99 reactors comes from Rus-
sia. There is a suspension agreement that limits them to go where
they cannot supply more than 20 percent. That suspension agree-
ment is slated to end in 2020. The Department of Commerce is fol-
lowing that very closely.

I can’t speak to the details of what you said, but I can say that
it is very important for us to have a balanced and diverse supply,
including strong supply capability for the front end, as was men-
tioned, for fuel supply in this country.

Mr. McKINLEY. And my time has expired. So I just going to ask
you if you could please, could you stop by my office? I would like
to have more of a conversation about this, how we—what are the
next steps that need to be done.

Thank you, and I yield back.

Mr. UprON. Mr. Green.

Mr. GREEN. Thank you, Mr. Chairman and Ranking Member
Rush, for holding this hearing.

We are discussing these four important bills that deal with var-
ious aspects of domestic nuclear energy. As a fuel source, nuclear
energy generates 20 percent of our domestic power and constitutes
over 60 percent of the country’s clean energy. While renewables
have grown by leaps and bounds in recent years, I think it is im-
portant to remember that nuclear generation is the original envi-
ronmental friendly source of power generation.

While most of our fleet is under strain from economic factors, the
legislation we are discussing today has the potential to reshape our
focus and bring our nuclear fleet into the 21st Century. I particu-
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larly want to thank my friend Congressman Doyle for working on
language to address the burden that our NRC fee structure places
on plants.

Mr. Park, Mr. McGinnis thank you for being here today. I would
like to talk about my friend Mr. Flores’ bill, the Advanced Nuclear
Fuel Availability Act. This legislation is aimed at addressing many
of the challenges faced by the high-assay low-enriched uranium
fuel, HA-LEU, or HA-LOW. I don’t know how, in my Texas accent.

Mr. Park, would you talk about how the enriching process is dif-
ferent compared to the typical uranium?

Dr. PARK. If you are talking about HA-LEU or H-A-L-E-U, right
now the only way we can do it is by downblending from the aging
stockpile that we have. Right now we can only enrich up to 5 per-
cent. The HA-LEU is over 5 percent, below 20. So you need more
work to get to HA-LEU, yes.

Mr. GREEN. In 2016, the Office of Defense Programs began work-
ing to establish domestic uranium enrichment capability in time to
establish a supply of need for tritium production. What is the cur-
rent domestic capacity for this production? And what do you expect
the DOE capacity to be going forward when it comes to HA-LEU?

Dr. PARK. So, right now our current projection is we will run out
of tritium production capacity in about 20 years or so from today.
2038 is the projected time line. So we are actually in the Office of
Defense Programs at NNSA is in the process of looking at the op-
tions to see if we can actually produce our own enrichment en-
riched uranium for tritium production. And what we are looking for
is industry partners working with Ed McGinnis and others to actu-
ally share with us their requirements.

It might be possible for us to fold in that requirement on top of
DOE. We are actually very anxious to look for purpose of oppor-
tunity with the industry partners. And so it is in progress.

Mr. GREEN. What are the challenges that transportation of this
highly enriched uranium lead to in comparison with the typical lev-
els of enrichment?

Dr. PARK. So, obviously the 5 percent is the LEU. When you go
to higher level of enrichment it requires totally different con-
tainers, transportation methods, and so on and so forth. And the
quantity—and this is worth pointing out, and I'm going to hand it
over to Ed to talk about this—quantity we are potentially facing is
much larger than we ever faced. It requires a different look at
the—a bit of R&D on top of everything.

Mr. GREEN. Mr. McGinnis?

Mr. McGINNIS. Yes, indeed. In fact, transportation is key. I
would like to express appreciation for this subcommittee and the
bill to address the issue of transportation. I think it is time, very
timely to look at it now. We need to plan in advance to support,
hopefully, a successful advanced reactor fleet coming in through
the pipeline with new high-assay LEU fuel.

As Dr. Park said, right now we are relying on a limited and ever-
decreasing supply of high-enriched uranium. Ultimately there are
a couple of additional pathways one can secure that supply. And
the most traditional way is through enrichment.

And as Dr. Park said, the Department of—well, the NNSA side
of the Department of Energy is looking at it from defense require-
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ments primarily in tritium production. So that time line I would
suggest—and this is part of the challenge—we may have a much
earlier time line in the commercial sector, maybe as soon, as I indi-
cated, mid-2020s where the commercial sector will need high-assay
LEU. When you get that, you also not just need enrichment cas-
cades, but you are going to need conversion, you are going to need
fabrication, you are going to need actually new NRC license pack-
ages, transportation packages. So there is quite a lot to be done.

Mr. GREEN. One last question. Do you think:

Mr. SHIMKUS [presiding]. The gentleman’s time has expired.

Mr. GREEN [continuing]. The legislation addresses these chal-
lenges?

Mr. McGINNIS. I would say that I appreciate the focus. We do be-
lieve that it addresses the challenges. And we stand ready to work
with the subcommittee.

Mr. GREEN. Appreciate the chairman.

Mr. SHIMKUS. Pretty sneaky getting that last question in there.

The chairman now recognizes the gentleman from Illinois, and
one of the authors of this legislation, Mr. Kinzinger, for 5 minutes.

Mr. KINZINGER. Thank you, Mr. Chairman. And thanks for your
leadership on this issue as well. And thanks for holding today’s
hearing.

As many of you know, my district is home to four nuclear power
plants. And I continue to be deeply concerned that we are ceding
U.S. global leadership in the nuclear space. I introduced H.R. 1320,
the NUKE Act, with Congressman Doyle to make common sense
reforms in the NRC recovery structure, fee recovery structure. And
I am pleased to see it included.

I still like NUKEPA, but in the spirit of our Founding Fathers
and compromise, I was happy to relent on that.

Section 2 of Congressman Johnson’s bill requires the Secretary
of Energy to report on all legal, regulatory, and commercial bar-
riers imposed on our domestic nuclear industry. Compare those to
our foreign—compared to our foreign competitors and recommend
ways to improve our global competitiveness.

Dr. Park, as part of your confirmation process you stated that
you would continue to work with American companies so that they
may engage in civil nuclear commerce around the world. Based on
your previous experience, as well as your initial impressions lead-
ing NNSA’s Defense Nuclear Proliferation Office, have you identi-
fied some of the actions that inhibit competitiveness at the U.S. nu-
clear industry?

Dr. PARK. So the standard practice asked me that. As I men-
tioned earlier, we look at the big picture and we do the best we
can. And now the challenge is that the world is evolving so fast,
as it was stated, in the last four months alone the world changed.
And that there are new actors coming in to have more nuclear
power and so on and so forth. And I need to recognize the fact that
our policies, and procedures, and processes are a little bit behind
time at times, and that we need to find a way to accelerate it and
mactlke it more meaningful so that we can apply the latest stand-
ards.

So I would not necessarily call them deficiencies. That is how our
system works. But at the same time, I appreciate your involvement
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and the committee’s engagement so we can actually better imple-
ment the guidelines you might give to us.

Mr. KINZINGER. Thank you.

Mr. McGinnis, you have heard me speak about the DOE’s Nu-
clear Energy International Program. Could you offer some prelimi-
nary observations about how our foreign competition, specifically
the Russians and the Chinese, use state-backed resources to strate-
gically use their civilian nuclear programs and undercut our inter-
ests?

Mr. McGINNIS. Indeed they do. And they use the full breadth of
resources that they can draw on from their respective governments.
I have seen it firsthand with Rosatom in Russia and the Big 3 utili-
ties in China.

The competition, one cannot overstate how foreboding and how
challenging it is for American companies to compete against states.
That is the fact. They bring financing. They bring deep, deep offers
for training, for resources. In many other areas we are working
really hard to try and support in our own—let me back up and say
what we don’t want to do is try and compete and be seen like a
Russian company, like a Chinese company. We believe we are far
more innovative, far more appealing. We bring our systems, our
safety and security. So we do believe we can compete and win.

But it takes strong Government support and advocacy from the
United States. And it takes—and I think we need to all be, you
know, just always continue to say we need to try and do better, in
our efficiency for our regulatory reviews, for our license reviews.
We need to continuously try and maintain the high level of safety
while making it as easy as possible for these companies that are
already in a formidable position to be able to complete and win.

Mr. KINZINGER. Let me ask you, and I am sorry to do this, but
put yourself in the sick and twisted mind of Vladimir Putin. What
would be the reason you would want government support for the
nuclear industry? What is your 10- or 20-year goal in that? What
do you want to see a world that looks like X?

Mr. McGINNIS. Well, in just my own opinion, again having
worked with Rosatom employees for quite some time in a competi-
tive way, first of all they want to dominate the nuclear sector. I
don’t think, at least my colleagues, I have had difficulty with my
Russian company colleagues seeing the virtue of competition. It is
more of a monopoly objective.

Mr. KINZINGER. And let me ask you more specifically, do you
think Vladimir Putin looks at this as an economic benefit to his
country or a national security benefit and ability to spread influ-
ence of Russia?

Mr. McGINNIS. Oh, so my first point was economically or sec-
toral-wise dominating as much as possible, but strategically nu-
clear energy goes well beyond, certainly in foreign countries, well
beyond just electricity on the grid. So when one wins a commercial
nuclear deal for a reactor, it is a 100-year relationship. It is a
unique leverage point one has with those foreign countries. And it
is, frankly, coveted by our competitors from a strategic perspective.

Mr. KINZINGER. Thank you. And thanks, Mr. Chairman, I yield
back.
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Mr. SHIMKUS. The gentleman’s time has expired. The Chair now
recognizes the gentleman from Pennsylvania, Mr. Doyle, for 5 min-
utes.

Mr. DoYLE. Thank you, Mr. Chairman.

Dr. Park, I appreciate the Department’s commitment to stream-
lining the processing times to export nuclear-related goods under
the Part 810 process. International markets represent a critical op-
portunity for domestic nuclear companies and their suppliers. And
the ability to export these products remains important for U.S.
companies. These opportunities can mean hundreds, even thou-
sands of jobs, for hardworking Americans.

My question is, how is the NNSA working with other agencies
to ensure that this trade can continue to support American jobs
without violating the NDAA review requirements and without pos-
ing a threat to national security? And more specifically, can you
provide more information on the agency’s overall strategy with re-
gards to exports to China?

Dr. PARK. So, when it comes to China, there is a very specific re-
quirement under NDAA 2016 that requires OD&I review. And it
gets very difficult. So I would be more than happy to provide addi-
tional information.

When it comes to NNSA doing its job to help accelerate the ap-
propriate sharing, peaceful use of nuclear technologies and so on,
I think that with this committee’s help and assistance and guid-
ance I think we have got the right frame of mind in terms of what
we can do. For example, as I stated earlier, there is parallel proc-
essing. In other words, we don’t wait for State Department to
achieve, to get the country assurance on safeguards. We actually
do the processing as if it is a done deal and we converge at the end.

So instead of doing things in serial or the sequential manner, we
do things in parallel at the same time. This new €810 process that
we have adopted that you encouraged us to pursue is putting more
what I call a transparency to all the users. They know what the
package is. It is actually worth repeating a couple more times be-
cause instead of—in the past they didn’t know where their package
was in the approval process. But now they can actually call us.

You know, some of the stories that my staff have been sharing
with me, for example. You know, a couple of them got to know how
to use the €810 system. It took them a while, but now they are
thinking, the program managers are sitting in the back or they
help because they can actually move things along much faster than
ever before. And these are repeat users that we are talking about.
And I am happy to report to you, again, roughly 15 percent of the
users from the commercial sector using our €810, I think that num-
ber would grow.

And so there are some really good signs with the €810 process.
And, again, I need to caution all of us, you know, much of the delay
does not come from our side. But, again, we have to wait for coun-
try assurances through the State Department, and sometimes that
takes a year or more.

Mr. DoYLE. I would appreciate you corresponding with our office.
We'd like to get a better sense of the strategy with regards to
China. And I would appreciate that.

Dr. PARK. Yes.
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Mr. DOYLE. Mr. McGinnis, I am glad to see your department’s
commitment to nuclear energy. We all know that investments in
research and advanced nuclear technology are important, and in
addition to supporting our existing fleet. I am concerned, though,
that the President’s fiscal year 2019 budget has proposed to reduce
funding for nuclear energy by cutting $259 million below the FY
2017 enacted level.

Do you think that reforming the NRC fee structure could reduce
the downward pressure on nuclear plant operators?

Mr. McGInNIS. With regards to the—thank you very much for
the question. I respectfully would need to defer to the NRC as an
independent agency on the fee structure. But I will say overall, ob-
viously as indicated earlier, the fees are a significant factor in
many U.S. companies attempting to get their technologies licensed
and their operation license received. So it is a very significant fac-
tor.

And so we certainly support the most efficient, least costly path-
way with the highest standards of safety that makes us world-class
products that we have to provide.

Mr. DOYLE. Let me ask you this, too. I do think that energy mar-
kets currently consider carbon, the carbon-free attributes of nuclear
energy. And we have seen State policies that take these attributes
into account. And I want to—do you support States’ ability to prop-
erly account for these attributes?

Mr. McGINNIS. Certainly respect the States’ decisions to do, to
decide how to do that. That is the States’ rights. And so we ap-
proach it from a resiliency perspective, trying to address the struc-
tural issues that, frankly, at times don’t price, or don’t price the
value of resiliency.

But with regards to States, certainly we respect that approach to
support their electricity sources.

Mr. DoYLE. Thank you. I yield back, Mr. Chairman.

Mr. UPTON [presiding]. Mr. Long.

Mr. LONG. Thank you, Mr. Chairman.

Mr. McGinnis and Dr. Park, I have got a question for both of
you. Dr. Lyman’s testimony suggests that any country that has ac-
cess to light-water reactor technology is just a step away from be-
coming a nuclear weapons state. However, his testimony neglects
to mention the International Atomic Energy Agency and inter-
national safeguards that are in place in addition to the U.S.’s capa-
bility to monitor nuclear fuel cycle programs around the world.

Would you please describe the respective roles of NNSA and the
Office of Nuclear Energy in supporting the IAEA program?

Dr. PARK. So, yes. NNSA does work closely with IAEA. In fact,
we provide much of the technologies to IAEA and train them, and
in terms of light-water reactor and so on and so forth.

Any nuclear technology that actually produces plutonium we care
about, we worry about. And there are no exceptions. As I stated
earlier, we actually look for who these partners are and how they
actually protect the materials, spent fuels, or whatnots, to make a
determination as to what kind of arrangement we could have. But,
again, there is no one-size-fits-all approach that we have.
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But, again, the light-water reactor, the fuel does have plutonium
built in, so we need to worry about the results. We cannot ignore
that aspect.

Mr. LONG. Mr. McGinnis?

Mr. McGINNIS. Yes. The Office of Nuclear Energy also works
closely with the IAEA and also the NNSA. And we do commit a sig-
nificant amount of funds for that work, including for safeguards,
and security, and safety ultimately, both directly and indirectly.

I would say one other point. And this is my view, it is just re-
ality. We have these large state-owned suppliers. They are going to
provide the choice if we don’t provide an option to foreign countries
that are considering nuclear energy. If we just say no, then they
will very likely still proceed. And they will just proceed with an-
other supplier with a lower level of safety and security. And we will
also have lost a great number of other benefits, including a 100-
year relationship with the highest standards of safety and security.

Mr. LoNG. Again for both of you, can you briefly describe the
U.S. programs to track and identify emerging international nuclear
programs?

Dr. PARK. So, obviously, there is open literature. And we actually
do track, you know, the progress being made throughout the world.
And we have avenues, as well, that I am more than happy to brief
you at appropriate locations.

Mr. McGINNIS. And we do participate in the materials tracking
within the Department, with NNSA playing a lead role.

Mr. LoNG. Well, would you agree with Mr. Lyman’s assertion
that any country that has access to nuclear energy can easily de-
velop a nuclear weapons program, presumably without the inter-
national community’s knowledge?

Mr. PARK. So, as a physicist, is it a possibility? Yes. Is it likely?
It is very difficult. Especially at what we call the production scale,
I hope our monitoring technologies, and our partnerships with
TAEA, and our international partners we should be able to do a
good job on who these actors might be.

And should I be concerned? Of course. But, again, we have ade-
quate technologies to help us to monitor the situation globally.
And, again, I am more than happy to provide you with additional
information.

Mr. LoNG. Yes, well that is what I would hope. And that is, that
is what I would think. But I just wanted your opinion.

Mr. McGinnis, do you care to weigh in?

Mr. McGINNIS. I do not believe it would be easy.

Mr. LoNG. OK, thank you.

For you, Mr. McGinnis. In your testimony you mentioned the ad-
vancements around nuclear reactor design that are currently un-
derway. Can you talk a little bit about these technologies and, if
proven to work, how they can help revolutionize or revitalize, ex-
cuse me, revitalize our nuclear energy sector?

Mr. McGINNIS. Thank you very much. Yes, we are in my view
at the precipice of an entirely new, innovative phase in the U.S.
nuclear energy sector. I don’t say that lightly. We are seeing it hap-
pen right now.

The advance reactors such as the advanced SMR for the first
time going through the NRC, receiving the first phase approval, in-
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cluding passive safety features, validates that they do not need any
electric pumps or motors in order to be able to safely shut down
because of the passive safety system. This is just one example of
many of the advanced reactor designs that are coming out of the
United States’ nuclear innovation community that offers a step
change, step change improvement on what is already strong safety
in our reactors, number one.

Number two is their versatility. We are witnessing reactors being
designed that are unlike anything we have seen. We have reactors,
advanced reactors that are designed to be able to go from 0 to 100
percent power in 60 minutes. That is load following. We haven’t
seen that with large reactors.

We have finance ability for the advanced reactors unlike what we
have seen. Instead of $8 billion per unit, not including financing,
we are talking maybe a billion, maybe a billion and a half for a
substantial generating capacity.

We also have distributed opportunity where we have the oppor-
tunity now to place smaller reactors, modular scaled-up reactors in
locations we never could do with a large reactor. So, product choice,
versatility in application, desalinization or hydrogen production,
this is an entirely new class of disruptive reactors, and that is why
we are so excited about this.

Mr. LoNG. This is a very important hearing we are having here
today. And I want to thank both of you for taking the time to be
here and sharing your knowledge with us.

Mr. Chairman, I yield back.

Mr. UpTON. The gentleman yields back.

Mr. Tonko.

Mr. ToNkKO. Thank you. Thank you, Mr. Chair. And thank you,
gentlemen, for joining us and for your insights on these bills.

Administrator Park, Dr. Park, I have a few questions on the dis-
cussion draft that addresses the Part 810 process. It is my under-
standing that Section 3 would expedite the review process for, and
I quote, “low proliferation risk reactor technologies.” However, I do
not believe that these technologies are defined in the draft.

Can you offer us a sense of what types of technologies would be
captured by these low proliferation risk reactor technologies?

Dr. PARK. Yes. So, obviously this is interagency effort. DOE does
have a lead on determining what would go in the category, but at
the same time we need to coordinate that review process with the
other agencies, including State, for example. Again, it’s to a large
extent a case-by-case. But there is no single category that says if
it falls in the category, it’s free for all. It doesn’t work that way.

Really because one agency appreciates or gives us flexibility at
the same time as different challenges. But what is in the middle
is country assurance. And that actually changes the calculation by
the way. If it is a country that we have a 123 agreement with, it
is straightforward. But, again, if it is not one of those countries, or
China, India, or other countries it is very difficult. So we need to
look at it from what I call a totality or big picture perspective.

So to that extent you can actually categorize as light-water, low-
risk, et cetera, but it really depends on who the recipients are.

Mr. ToNkO. Thank you. Currently, would those Part 810 reviews
qualify as low proliferation risks?
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Dr. PARK. I need to get back to you. I don’t, basically don’t have
specifics on.

Mr. ToNko. OK, thank you. Does the Part 810 process look just
at the technology or also the conditions within the potential part-
ner country? That is to say is the current review process the same
for each potential partner country?

Mr. PARK. I also need to get back to you because it is quite dif-
ferent from, you know, case to case. So maybe it might be more ap-
propriate for us to give you solid data with a sample, with great
examples as to what we are doing for several countries so you have
appreciation for the challenges that we have.

Mr. Tonko. OK. And you will forward that to us?

Dr. PARK. Yes.

Mr. ToNKO. Your testimony mentions that currently the
lengthiest part of the review is the time it takes partner countries
to provide the required governmental nonproliferation assurances.
Can you give us some examples of these assurances?

Dr. PARK. So, we actually apply conditions so that they can actu-
ally enjoy U.S.-developed technologies. But these conditions require
that they do not share with the third parties, and they do not actu-
ally modify without conditions and so on. It goes on and on and on.

Oftentimes the host countries or the recipient countries when I
think about this because there are obviously ramifications for they
sign up for some things without fully understanding. But so it’s
along that line that satisfies.

Mr. TONKO. But are these assurances different for each export
partner country?

Dr. PARK. To a large extent. There is variation, obviously. As, for
example, countries that we have a 123 agreements went through
the review process with us at the highest level, so they know the
what I call boundary conditions as to how to receive our U.S.-devel-
oped technologies.

But, again, when you leave that small group of countries, which
is 20-some-odd countries, the rest of the world still needs to go
through the category process, how they respond to our requests and
so on. We do a lot of hand holding but there is a limit as to how
much we can do. We cannot speak for their countries.

Mr. ToNKO. My understanding is that the discussion draft would
allow DOE to continue the review while it waits for the State De-
partment to secure the assurances. Would this bill reduce or limit
the time it takes for the State Department to secure those given
assurances?

Dr. PARK. It is a separate process, somewhat decoupled. At the
same time because of our experience working with our inter-
national partners and our industry partners who are actually try-
ing to export the technologies, I think we can actually give them
the right answers. It is up to them whether to take them or not.
But, again, we can actually show them what steps they need to
take. And, again, this is open to test, if I can use that phrase.

Mr. ToNkO. But do you think there should be limitations on how
long the State Department might have to obtain these assurances?

Dr. PARK. So, it also depends on whether we have agreement
with a country. I would stress, as was stated, that it really depends
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on what kind of assurance they provide us to safeguard our tech-
nologies.

The biggest fear I personally have is our technologies go into
wrong hands and we don’t have any assurance that we know what
they do with that technology that we have transferred. Safeguards
concerns are monumental in what we do, even in the e810 process.

Mr. TONKO. So those limitations are—could be critical.

Dr. PARK. Yes.

Mr. ToNkO. With that, Mr. Chair, I thank you and yield back.

Mr. UpTON. The gentleman yields back.

Dr. Bucshon.

Mr. BucsHON. Thank you, Mr. Chairman.

The Department of Energy’s public/private partnership with
Nuscale Power which followed a similar effort that led to the li-
censing and construction of Southern Company’s new nuclear reac-
tors has proven to be a successful model to address a costly regu-
latory approval process for new nuclear technologies. Congressman
Flores’ legislation builds on that model with a public/private part-
nership for advanced nuclear fuel needs.

Mr. McGinnis, DOE’s Isotope Program includes an industry con-
sortium to help meet specific needs, material needs of californium-
252, which is used for an assortment of industrial applications.
This consortium could be a model for the consortium in Mr. Flores’
bill.

Has your office discussed how the Isotope Consortium could
apply to an advanced fuel program?

Mr. McGINNIS. Thank you very much. Isotope production is very
important. There are certainly applications for advanced reactor
technologies. But with regards to the lead for isotope production,
that is both within the Office of Science and also NNSA. So if you
don’t mind, respectfully I may ask Dr. Park. I don’t know if you
have any refer—anything you want to say on the isotope produc-
tion.

Dr. PARK. If it is appropriate we will get back to you because it
involves yet another member within the DOE family, and they do
more of that work. And isotope production that we are responsible
for is really just purifications for medical isotopes or in R&D.

Mr. BUCSHON. Yes, if you can get a response back to the com-
mittee, that would be great. I would appreciate it.

I yield the balance of my time to Mr. Shimkus.

Mr. SHIMKUS. I thank my colleague.

I just wanted to follow up on Adam Kinzinger’s comments about
the international aspect of this. I deal a lot with the Baltic coun-
tries, Eastern European issues, so I focus a lot on the Astravets
plant being constructed on the border between Lithuania and
Belarus. And I just want to highlight a couple issues on this.

The International Atomic Energy Commission recommended a
six-step process to review building of nuclear power plants to pre-
vent disasters like Chernobyl and also, recently, Fukushima.
Belarus has chosen to skip four of the six steps. That already iden-
tifies a concern.

When asked why they want to build this plant, the President of
Belarus said, “This is a,” and I quote, “a fishbone in the throat of
the European Union and the Baltic States.” So it is not a power
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plant being constructed for energy security, energy efficiency, it is
really economic warfare against Eastern European countries.

Nuclear power plants in sensitive areas should be discussed
within the Espoo Convention, which this is not. Nearly all of Lith-
uania is 300 kilometers of the plant, which means that if a disaster
were to strike, long-term food consumption in the country could be
affected, the drinking water could be affected.

But there is also concerns, again highlighting what Adam was
trying to raise on the national security aspects of this. Incidents oc-
curring and cast on Belarus’ commitment to working with neigh-
bors and ensuring the plant’s safety. In 2016, six serious incidents
occurred, and Belarus has failed to be up front with Lithuania
about any of them. A 330-ton nuclear reactor shell was allegedly
dropped from about 13 feet. This was two summers ago now, not
last summer. Belarus did not reveal anything about the incident
until independent media reported it, and then downplayed it.

Earlier, a structural frame at the site collapsed after workers,
apparently under time pressure, filled it too quickly.

So, and this is all based upon a statement in the record I did for
the Congressional Record on the floor just raising this issue. So the
international concern, state-sponsored actors versus competitive
marketplace do bring a point of needed discussion to this debate.
So I appreciate that. I just wanted to be additive to what Congress-
man Kinzinger has stated.

With that, I want to thank my colleague from Indiana and yield
back to him.

Mr. BUCSHON. Yes, I yield back, Mr. Chairman.

Mr. JOHNSON [presiding]. The gentleman yields back.

We now recognize the gentlewoman from Florida, Ms. Castor.

Ms. CASTOR. Thank you very much. And thank you, Dr. Park and
Mr. McGinnis, for being here today.

I am very passionate about the United States remaining a leader
in technology and innovation, especially in nuclear energy. I believe
the commercialization of nuclear technology can be positive in that
expanding and exporting this technology can be beneficial to busi-
nesses here on our economy and on international security.

But I have concerns about the discussion draft that makes
changes to DOE’s Part 810 process. I believe the Secretary of En-
ergy should have more discretion when reviewing authorization.
But I question whether or not the legislation as drafted is as pre-
cise as it should be, actually providing a firm definition of low pro-
liferation risk.

And then I am also concerned that the application time line for
low proliferation risk reactor technology will be untenable in the
long run.

Dr. Park, can you share with us how DOE currently defines low
proliferation risk?

Dr. PARK. So with the—because of the many different parameters
in reviewing the applications, for example, again the biggest factor
is the recipient country risk. It is not a simple formula that actu-
ally would work for us. So only as they fit in the certain categories,
for example, as I stated earlier, if we already have established a
relationship through 123 agreements we can go through a 5-week
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gxgedited process. It is not a big deal. We actually have done that
efore.

But, again, if you don’t belong in that category it becomes much
more difficult. We need to actually work with them so they know
what we are looking for and they can provide responses that we
need to have to make sure that our technologies aren’t shared in
a manner that is not appropriate.

So I do appreciate the fact that we need to find a way to expedite
the processes. Again, we are somewhat limited in what we can do
in terms of whether they already have an agreement with us or
not. So, to that extent I would like to look for ways to work in these
countries as best as we can so we can minimize, we can actually
manage the risks in sharing U.S. technologies with these countries.

I do apologize for giving you a roundabout answer, but it really
depends on who the host countries are.

Ms. CASTOR. Mr. McGinnis, do you have a comment on that?

Mr. McGINNIS. Just to say, obviously the Office of Nuclear En-
ergy, its mission, the U.S. nuclear industry greatly relies upon this
very important Part 810 process, as well as the two other export
control authorities at the Department of Commerce and also NRC,
as well as the 123. So this i1s a process, I think, that we are all
collectively always trying to improve.

Ms. CASTOR. Maybe you can rally those folks to look at that, that
portion of and definition.

Mr. McGINNIS. Yes.

Ms. CASTOR. That would be helpful.

Mr. McGinnis. Will do.

Ms. CASTOR. Dr. Park, do you foresee any challenges with the
draft legislation that could hinder the U.S. as a producer of com-
mercialized nuclear technology?

Dr. PARK. I don’t see any showstoppers. If I can give you that as
a response. The fact that the committee is very involved with us
and asking our technical assistance and interpretations, we wel-
come it. We look forward to continue the relationship. I think it is
a positive step where we see many positive signs.

Ms. CASTOR. How about national security risk? I know you can’t
go into detail, great detail there, but are there any national secu-
rity risks that could develop as a result of the changes made in the
discussion draft?

Dr. PARK. There are always possibilities and potentials. And I
think we are comfortable, we are confident that we can actually
mitigate some of those risks along the way. And again, the mini-
mizing and managing risks is what we do on NNSA’s side. And so
far I think that we have a pretty good handle on how to move for-
ward with this whole situation and as far as the process of tech-
nology sharing and so on and so forth.

But again, there are some things that just take time. And we ap-
preciate your patience on it.

Ms. CASTOR. Sometimes time is important when we are talking
about national security. But I, I believe that the U.S. has to remain
the leader in nuclear technology. And as I mentioned before, there
are many benefits associated with reforming Part 810, but there
could also be unintended consequences. And that’s what we need
to focus on.
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I want to ensure, I want to ensure that we are proactive and effi-
cient, as you said, when it comes to the commercialization of the
nuclear technology. But we are counting on you and the experts out
there to help poke and prod at this piece of legislation to make sure
there are not unintended consequences.

Dr. PARK. We will. And we will work with you.

Ms. CASTOR. Thank you. And I yield back.

Mr. JOHNSON. The gentlewoman yields back. The Chair now rec-
ognizes himself for 5 minutes.

Dr. Park, I understand that for many years the Department al-
lowed the Secretary to delegate signature authority on Part 810 au-
thorizations. And it was only recently that DOE’s general counsel
revised its previous interpretation to disallow this delegation.

Section 3 of my discussion draft simply clarifies in the Atomic
Energy Act that the previous process was acceptable. So do you
know if there were any delegations to your knowledge that involved
unacceptable proliferation risk or created an unacceptable lack of
visibility by the Secretary’s office over the proposed exports?

Dr. PARK. So, my understanding is that there was not a delega-
tion because of interpretation of the law, the way our general coun-
sel read the law. And it is not because of lack of the appreciation
for our technical staff.

But again, we actually welcome this opportunity to delegate
some of these “routine” things, although there is nothing routine
about sharing nuclear technologies. But again, we appreciate it.

Mr. JOHNSON. But I mean back when they were, because it was
previously delegation was allowed. So when delegation was allowed
are you aware of any delegations that, that involved any unaccept-
able proliferation risks?

Dr. PARK. I don’t think there was any delegation in the past.
That’s my understanding.

I am more than happy to correct myself after this hearing and
get back to you.

Mr. JoHNSON. OK. Well, based on your understanding of the de-
cision, was the legal interpretation made in any way because staff
weren’t qualified or able to appropriately consider the impacts of
the specific application?

Dr. PARK. Not at all. I think there is the highest confidence from
the beginning of all the secretaries we have had on the technical
qualifications and their judgment. It is a matter of how one read
the law, and it is as simple as that.

Mr. JOHNSON. Back to that first question. Would you, would you
go back and take a look at that? Would you look and see if there
were any delegations? Because it was my understanding that we
used to do it that way and that there were. So I would like to clear
that one up.

Dr. PARK. We will get back to you.

Mr. JoHNSON. OK, thank you.

Based on NNSA’s review of the process, would enactment of this
bill to revert to the previous delegation process have the practical
effect of shortening the review process with minimal proliferation
risk? Do you think it is a smart thing to do?

Dr. PARK. One-word answer: Yes. And obviously, as a physicist
I will give you a 10-minute answer which you don’t need right now.
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But, again, I think there are enough good qualities in the proposed
legislation, and we will work with you. I think this is a positive
sign. So, there are many things that we know how to fix. And this
legislation will certainly help us to achieve that goal.

Mr. JOHNSON. OK. All right.

Dr. Park, continuing on, could reverting to the pre-2005 process
by which DOE can review an authorization in a concurrent process
as the State Department’s required process, would that help reduce
the overall time frame, approval time frame?

Dr. PARK. Yes. The biggest challenge, again, is waiting for our
partner countries to provide assurances. And there is just no sim-
ple way to get the answers.

At the same time, one of the things that we have been doing is
that we actually give “credit” for these countries having 123 agree-
ments with us. So there are some exceptions that allow us to accel-
erate the sharing the technologies. But, again, there are just a few
dozen countries that we have a relationship with.

Mr. JouNsoN. OK. All right. And would this change to the ap-
provable process in any way reduce information that is reviewed,
weaken the rigor of such reviews, or alter the various agencies that
concur, or consult on the authorization in a manner that could un-
dermine our national security interests?

Dr. PARK. So when I look at the positive side of this legislation
it might actually help us because, for example, this online system
would allow all the reviewers to actually look at each others’ com-
ments, for example, in real time. So I see potential positive changes
that this system, this legislation will produce. But, also, we will
look for unintended consequences along the way. You don’t want to
hurry up too fast, too much on some of the review processes.

But, again, there are enough positive signs that we are really
embracing this legislation.

Mr. JouNsoN. OK. All right. Well, I will yield back my total of
21 seconds. And with that I think we have no colleagues on the left
that want to ask questions.

Mr. Flores, you are recognized for 5 minutes.

Mr. FLORES. Well, thank you, Mr. Chairman. I want to thank the
witnesses also for joining us today. This is an important discussion.
Nuclear power is the ultimate admissions-free, green-power source,
particularly when it comes to the generation of baseload electricity.
And so it is important for our country moving forward, not only for
economic opportunity, national security, and also for the environ-
ment.

Earlier this year I asked both Under Secretary Menezes and you,
Mr. McGinnis, about collaborating to develop a policy to provide
high-assay LEU. NNSA officials also testified at both of these hear-
ings. Thus far DOE and NNSA’s input in this discussion draft has
been limited.

Dr. Park’s testimony notes that there are efforts underway relat-
ing to high-assay LEU, and I hope to increase our collaboration as
we work towards formally introducing this legislation.

Let’s turn to a few questions. One provision in my discussion
draft relates to the need to develop what is known as criticality
benchmark data. This data is important to develop the underlying
information to establish the necessary safe regulatory framework
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for the provision of nuclear fuels. Mr. McGinnis, can you succinctly
describe the nature of this criticality information, why it is nec-
essary, and what Government or non-Government facilities will be
able to gather this type of data?

Mr. McGINNIS. Thank you very much. The benchmarking data is
very important for a number of reasons, including transportation
and packaging. This, in part, is because the criticality issues where
you have a higher level of enrichment, and so whether it is needing
new NRC licensed transportation systems to be able to transport
in the U.S. enriched fuel above 5 percent, much of the fuel that is
anticipated to be needed will be as high as 17, 18, or 19 percent.

Mr. FLORES. Right.

Mr. McGINNIS. So the configuration, the way the materials is
packaged. But a lot of this also is driven by what we are waiting
on. And that is waiting to get a better sense, even though we want
to get as much data as possible, who are the first movers? And
what are the types of reactors—are we talking metal or are we
talking oxide fuel? And different reactors designs have different
types of fuels.

Then there are other options for transportation as well, including
in gas form.

Mr. FLORES. Can we move to the next part of the question, that
is, what Government or non-Government facilities are available to
gather this type of data?

Mr. McGinNis. Well, the Department of Energy—first of all let
me, again, recognize that the front end enrichment capacity is ad-
dressed, is being addressed fairly well in the U.S., particular by—
in particular by LES for the enrichment services. And I would say
that the industry is poised to respond to additional needs, including
high-assay LEU when they see the market coming and the cus-
tomers coming in at a sufficient volume. So, in the meantime the
Department of Energy does stand ready to make available its facili-
ties to be able to do that data benchmarking, and other testing.

We are doing some now. We are working with industry now in
order to get as much of a clear understanding of what types of fuels
are going to be needed when.

Mr. FLORES. OK. Dr. Park, you indicate in your testimony that
you agree that advanced reactors will require HA-LEU. You note
further that you will evaluate that need alongside the needs for our
Nation’s defense programs. The question is are these two programs
on the same time frame or different time frames?

According to your testimony there is ample fuel for weapons use
available today. But it is unclear that there will be ample fuel for
advanced civilian reactor use over the next 10 years. Is it appro-
priate to suggest that DOFE’s civilian nuclear program should focus
on the near term commercial needs while your office can look at
the longer term defense enrichment requirements?

Dr. PARK. So, as it turns out, even for the self-absorption pro-
gram tritium production requirement that we need to start the
work today because of the long lead time it takes to get the produc-
tion up and running. So time is appropriate for us to collect the re-
quirements from industry partners.

It doesn’t necessarily mean we will incorporate the commercial
sectors we find through our DOE. Our commitment is to review all
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possibilities and make sure we stretch every dollar that we have
to produce the enriched uranium. But, again, at the earliest mo-
ment we can collect and incorporate the requirements we will have
a better idea as to what actions are available. If indeed we start
with the enriched uranium enrichment then later it will stretch out
into much longer and that will give us more options in terms of en-
tertaining possibilities of supporting commercial sectors.

So it really depends on the requirements within

Mr. FLORES. It is possible our bill could help you in terms of our
Nation’s defense needs, as well as taking care of HA-LEU for ad-
vanced, for the advanced sector.

OK, we have run out of time. I will submit additional questions
for the record. I appreciate those responses.

Thank you. I yield back.

Mr. JOHNSON. The gentleman yields back. And I want to, seeing
that there are—I am sorry, I didn’t see Mr. Griffith walk in. Mr.
Griffith is recognized for 5 minutes.

Mr. GRIFFITH. Thank you very much.

Mr. McGinnis, nearly a year ago President Trump announced the
administration was going to conduct a complete review of the Na-
tion’s civil nuclear policy. Following your appearance before this
committee in early February you were asked to provide information
for the record regarding this ongoing review. Nearly three months
after those questions were submitted to you, we have not yet re-
ceived a response from you or your team.

So, I would like to ask a few questions about this ongoing civil
nuclear review, and I would request that you please answer yes or
no so we have time to get to all of them.

As a principal on the National Security Council is the Secretary
of Energy providing direct input into this ongoing review? Yes or
no?

Mr. McGINNIS. Yes.

Mr. GRIFFITH. Are you aware if the review is engaging with other
governmental agencies such as the Department of Commerce and
the Department of State?

Mr. McGINNIS. Yes.

Mr. GRIFFITH. Are you aware if this review is receiving input
from non-Government stakeholders?

Mr. McGINNIS. I cannot say yes or no on that one. I do not know.

Mr. GrIFFITH. OK, thank you.

Are you aware if the review intends to seek input from Congress
to inform the review?

Mr. McGINNIS. Again, I can’t speak for the White House on
whether they, when they plan, if they plan to give input.

Mr. GRIFFITH. But input’s a good thing from Congress, wouldn’t
you agree? Yes or no?

Mr. McGINNIS. It’s a good thing.

Mr. GrRIFFITH. All right. To the best of your understanding, and
obviously this can’t be yes or no, to the best of your understanding
when do you expect the review to be completed?

Mr. McGINNIS. I do not know the answer to that, other than the
fact that I can tell you that we have attended quite a few meetings,
very substantive. We have made significant progress.
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And I can also say that our charge at the Department was not
to wait for any completion to be able to do things that we can do
now, whether it is loan guarantees, whether it is notice of proposed
rulemaking, whether it is industry quotas or supporting the revital-
ization.

Mr. GRIFFITH. And I appreciate that. And I hope included in that
would be recommendations that you need legislative support. And
that was the last of my series of questions as to the best of your
understanding where the review makes specific legislative rec-
ommendations for Congress to consider. And I would hope that
even if it is not finished, if you find one let us know, because we
cannot operate on those suggestions if you don’t give them to us.

Mr. MCGINNIS. And, respectfully, I would like to apologize for not
getting those answers to you. I am fully aware of them. I have been
part of that process giving the answers. But, unfortunately, it is
taking longer than we had hoped for to get them back to you. We
will get them back to you.

Mr. GrRIFFITH. Well, I appreciate that. I am glad we were able to
clear this up a little bit today.

As this morning’s hearing clearly indicates, as well as the dozens
of other Energy and Commerce Committee hearings in this Con-
gress there is a strong bipartisan support to address key challenges
confronting our Nation’s nuclear sector. And I hope the administra-
tion will commit to working with us as we go forward.

Mr. McGINNIS. Absolutely.

Mr. GRIFFITH. Thank you very much. And I yield back.

Mr. JOHNSON. The gentleman yields back.

We are now pleased to recognize the gentleman from North Caro-
lina, Mr. Hudson, for 5 minutes.

Mr. HubpsoN. Thank you, Mr. Chairman. I want to first thank
Chairman Upton and Ranking Member Rush for holding this very
important hearing. Thank both our witnesses for being here and
taking so much time with us.

A number of studies have identified the potential benefits of ap-
plying advanced nuclear reactor designs to fill specific national se-
curity needs. Mr. McGinnis, you have talked a lot about the micro-
reactors and sort of what you see in the future. I represent Fort
Bragg, the largest military base in America. This is an issue that
I am very interested in.

I believe it is critical that we have your input on how we can im-
prove the safety and security of our soldiers in the field on military
installations, as well as critical DOE sites around the country. Mr.
McGinnis, I asked for information regarding ongoing DOE and De-
partment of Defense discussions on this topic back in February
after a subcommittee hearing. And I am disappointed that I
haven’t gotten any response. I really wanted to get some of this
feedback as we were developing my discussion draft.

I hope you will carry this message back to the Department’s sen-
ior leadership that this committee expects more timely and coordi-
nated response in advance on our agenda because, again, we value
your input and think it will improve the process.

Mr. McGINNIS. Again I apologize. But I would like to reinforce
the importance of microreactors as a key aspect potentially for re-
siliency and also, of course, security, establishing a secure energy
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supply chain by having indigenous generation on site. So there is
tremendous potential value to having a microreactor potentially on
siice supplying power for a base or other Federal or non-Federal fa-
cility.

Mr. HUDSON. I appreciate that.

And I want to thank Mr. Peters for working with me on the dis-
cussion draft. Our discussion draft asks a number of questions to
help identify key components of how a pilot program might be de-
veloped. Briefly, Mr. McGinnis, are the topics in this bipartisan bill
the right questions to ask for Congress to make a fully informed
decision on the framework of this pilot program?

Mr. MCcGINNIS. Yes, indeed. In fact, I have been meaning to say
how timely and how appropriate and, frankly, how important the
issues that have been addressed, are addressed in these four pieces
of legislation, are incredibly important. We are in a key moment in
time to revitalize, and the support as we are seeing in this legisla-
tion, the issues that are going to be vital if we are to succeed.

Mr. HUuDSON. Thank you for that.

Are there any additional issues that we should be aware of rel-
ative to, particularly, my discussion draft?

Mr. MCcGINNIS. Just to say, again, we are in a key moment in
time. Industry needs all the help we can give them in the appro-
priate way to get back on a revitalized footing to be able to not only
supply resilient power in the United States but to be globally very,
very competitive. Thank you.

Mr. HUDSON. I appreciate that.

Dr. Park, Congressman Johnson’s discussion draft includes a sec-
tion that creates an expedited process or procedures for low pro-
liferation risk technologies. Will you please describe how you envi-
sion the development and implementation of that process?

Dr. PARK. As we have been building up the cases where we were
able to, we are able to transfer technologies we would like to be
able to copy that over as much as possible. But, again, there are
challenges related to who the host countries are. So we still need
to juggle both ends to make sure we actually provide safeguard as-
surances at the same time we do expedited process and approval.
So it’s a balancing act.

Mr. HUDSON. Appreciate that.

Like the other sections of this discussion draft, these procedures
will help enable our domestic suppliers to more effectively compete
in the world market, as has been mentioned by my colleagues,
while not impacting our national security interests, and allowing
NNSA to focus on the applications that truly present national secu-
rity risks. Do you believe this section will have that intended ef-
fect? Do you think we strike the right balance?

Dr. PARK. I think it is on the right path.

Mr. HUDSON. Great. I appreciate that. And with that, Mr. Chair-
man, I yield back.

Mr. JOHNSON. The gentleman yields back.

And now seeing that there are no further Members wishing to
ask questions I would like to thank our panelists, our witnesses for
joining us here today. You are excused.

We will call up our second panel, if they would take their seats.
These include Jeffrey S. Merrifield, partner at Pillsbury Winthrop
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Shaw Pittman; and Melissa Mann, president of URENCO; Nick
Irvin, Director, Research and Development for Strategy in Ad-
vanced Nuclear Technology, Southern Company; and Edwin
Lyman, Senior Scientist, Global Security Program, Union of Con-
cerned Scientists.

And as soon as our second panel takes their seat, just for Mem-
bers’ understanding and information, we will get through as many
of these introductory or the witness testimonies as possible before
we have to break for an anticipated vote sometime in the next 10,
15 minutes or so.

So, with that, Mr. Merrifield, would recognize you for 5 minutes.

STATEMENTS OF JEFFREY S. MERRIFIELD, PARTNER, PILLS-
BURY WINTHROP SHAW PITTMAN LLP, AND SENIOR ADVI-
SOR, CLEARPATH ACTION; MELISSA C. MANN, PRESIDENT,
URENCO USA, INC., AND MEMBER, UNITED STATES NUCLEAR
INDUSTRY COUNCIL; JAMES NICHOLAS IRVIN, DIRECTOR,
RESEARCH AND DEVELOPMENT, STRATEGY, ADVANCED NU-
CLEAR, AND CROSSCUTTING TECHNOLOGY, SOUTHERN
COMPANY, AND MEMBER, ADVANCED REACTOR WORKING
GROUP, NUCLEAR ENERGY INSTITUTE; AND EDWIN LYMAN,
PH.D.,, SENIOR SCIENTIST, GLOBAL SECURITY PROGRAM,
UNION OF CONCERNED SCIENTISTS

STATEMENT OF JEFFREY S. MERRIFIELD

Mr. MERRIFIELD. Thank you. Chairman, Ranking Member Rush,
and members of the subcommittee, it is a pleasure to testify before
a committee that I had the opportunity to be in front of when I was
an NRC Commissioner. I am here today as a senior advisor to
ClearPath Action, although I am a full-time partner in Pillsbury
Law.

Founded by businessman Jay Faison, ClearPath Action’s mission
is to accelerate conservative clean energy solutions. To advance the
mission, ClearPath Action develops cutting-edge policy and mes-
saging and works with policymakers and industry.

During my time at the NRC and in positions I have held since
then, I have had the opportunity to visit all 99 nuclear power
plants in the United States, and over half of the 450 nuclear power
plants around the world. I have been impressed by the commitment
to excellence in nuclear power operations that I have seen at all
the plants I have visited.

I would first like to turn to the matter of advanced nuclear reac-
tors. These designs, which utilize high temperature gas, molten
salt, and liquid metal, among other designs, range from microreac-
tors of a few megawatts to large gigawatt-size reactors. While they
represent a diversity of sizes and cooling methods, they generally
possess enhanced safety features as well as improved economics
when compared to existing reactors.

In a report issued by ClearPath in the Nuclear Industry Council
in February, Pillsbury identified that of the over 50 advanced reac-
tor designs in North America the vast majority of these are plan-
ning to use higher enrichments of fuel, typically between 8 and
19.75 percent. And some of these designs could come to the U.S.
market by the mid to late 2020s.
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As the development of a fuel supply and regulatory approval can
take multiple years, work must begin immediately to ensure a suf-
ficient supply of this high-assay low-enriched uranium. Unfortu-
nately, the Department of Energy, which has been a traditional
supplier of these enriched levels of material, does not currently pos-
sess the high-assay enriched uranium or enrichment capabilities
that are needed for advanced reactors as the current inventory is
dedicated to other needs such as research reactors and the Navy
propulsion program.

The draft legislation sponsored by Representative Flores is a
positive step in the right direction to address the need for DOE to
create an inventory of HA-LEU material, the need for criticality
information to develop and license transportation packages, and
the need for the NRC to develop an appropriate and timely licens-
ing framework.

In addition to strongly supporting this legislation, ClearPath Ac-
tion’s written comments provide specific suggestions for improving
this legislation.

We also support the draft legislation offered by Congressman
Wilson to require the DOE to prepare a report on the potential de-
ployment of privately developed microreactors at DoD and DOE fa-
cilities. ClearPath’s written testimony also includes a recommenda-
tion for strengthening this legislation.

The NRC has continued to make commendable progress in
rightsizing its workforce and budget. ClearPath Action believes the
Commission can and should take further steps to streamline its
services consistent with the mission to protect public health, safety,
and the environment.

The legislation sponsored by Congressman Kinzinger and Con-
gressman Doyle appears to be a common sense step to provide the
agency with a funding mechanism that aligns its mission and costs.
We applaud the provision that excludes fees for the development of
the regulatory infrastructure for advanced reactor technologies. We
believe this exclusion will allow the NRC to be appropriately pre-
pared to review these technologies, yet avoid placing the cost bur-
den for these preparations on the nascent developers of these prom-
ising designs.

As it relates to the provision in the bill to require a study about
the elimination of the Foreign Licensing Restrictions of Section
103(d) and 104(d) of the Atomic Energy Act, while I would prefer
the outright elimination of the ownership requirement, I under-
stand the rationale for commissioning a study and support it.

Recently, the U.S. has had several perfectly good nuclear reac-
tors shut down for economic reasons. Previously, Pillsbury was pre-
viously approached by several European utilities who were inter-
ested in purchasing U.S. nuclear reactors but were prohibited from
doing so. Eliminating this requirement could provide an oppor-
tunity to save these vital clean energy facilities through investment
by friendly foreign utilities.

I would note that in 2008, British Energy’s nuclear fleet faced
similar financial hardships, and a decision to permit EDF to pur-
chase these units allowed the continued operation of these clean
UK energy assets.
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We have reviewed the draft submitted by Congressman Johnson
to facilitate the process by which DOE authorizes export of civilian
nuclear technologies. We believe this legis—we support this legisla-
tion and believe it makes an important step to further streamline
the process for some applications submitted under 10 C.F.R. Part
50.10. That said, we remain concerned that the legislation only tar-
gets a limited portion of the nuclear technology export approvals
process. We have submitted some specific suggestions for improve-
ment in our written testimony.

Thank you. And we thank you for allowing me to testify on this
important topic.

[The prepared statement of Mr. Merrifield follows:]
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Chairman Upton, Ranking Member Rush and members of the Subcommittee, it is indeed a
pleasure to testify before a Committee that [ had the opportunity to testify previously during
the time I served as a Commissioner of the U.S. Nuclear Regulatory Commission (NRC). |
am appearing here today in my role as Senior Advisor to ClearPath Action, although my full
time occupation is as a Partner in the nuclear energy practice group of Pillsbury Law Firm.

Founded by businessman Jay Faison, ClearPath Action’s mission is to accelerate conservative
clean energy solutions. To advance the mission, ClearPath Action develops cutting-edge policy
and messaging and works with policymakers and industry.

My testimony today will focus on the future of the U.S. nuclear program, opportunities for
growth and export of U.8. nuclear technologies and areas where support from the Congress
and the Trump Administration would be helpful in spurring these positive developments. |
will also provide comments on the four legislative measures that are the subject of this
hearing.

Today, there are approximately 450 nuclear power plants worldwide that operate in 30
countries and there are approximately 60 additional plants that are under construction in 17
countries. These plants produce 11% of the total world power generation and 35% of the
world’s carbon free generation. In the United States, we have 99 nuclear units, and
collectively these plants produce 20% of our total power, 60% of the U.S. carbon free
generation and operate over 92% of the time. This is an extraordinary record of
accomplishment of providing safe, clean, reliable and resilient power.

During my time at the NRC and in positions [ have held since then, I have had the opportunity
to visit every nuclear plant in the United States and over half of the nuclear plants in the
world. I have been impressed by the commitment to excellence in nuclear power operations
that I have seen at the plants I have visited. Yet, | have also been disappointed by the lack of
appreciation that many in government, the public and the media have for the vital role that
these nuclear units serve in ensuring our nation’s energy security, sustainable economic
growth and clean energy supply.

Over the last several decades, at both the state and federal level, significant incentives, grants
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and portfolio standards have been established to support renewable power programs, namely
wind and solar. While that has helped to diversify our nation’s energy portfolio with
additional carbon free generation, these policies gave short shrift to the clean energy benefits
of nuclear power. I commend this Committee as well as the Trump Administration for
recognizing the need for our nation to have a balanced energy portfolio and that the clean and
reliable power that nuclear energy provides to our nation deserves equal standing and support,

Status of Nuclear Power Construction and Advanced Reactors

While it was just over a year ago, in March of 2017, that Westinghouse Corporation declared
bankruptcy, today things look far different. Just a few weeks ago, China announced that
Sanmen Unit 1, which is a Westinghouse AP1000 unit, would begin loading fuel as a prelude
to initiating operations in the next few months. This was a major milestone, and China may
have as many as three AP1000’s, two at Sanmen and one at Haiyang, that could begin
operations in 2018. While construction was, unfortunately, halted at two Westinghouse units
in South Carolina, Southern Company is continuing positive momentum in its efforts to
complete two new AP1000 Units in Georgia at the Vogtle site. All of this positive progress is
reinforced by a recent decision of the Bankruptcy Court to allow the sale of Westinghouse to
Brookfield for $4.6 billion.

Yet, when one looks worldwide, China, India, Russia and Korea continue to lead the United
States in the deployment of large 1000+ megawatt nuclear units, despite the U.S. possessing
the leading Generation III+ technologies. While there are a number of opportunities on the
horizon for U.S. nuclear suppliers in Saudi Arabia, India, Poland and Jordan among others,
continued support of the U.S. Government, including appropriate support of the ExIm Bank
will be needed to level the playing field for these efforts.

An area of future growth for the U.S. nuclear industry is the continued development of
advanced nuclear reactors. These designs, which utilize high-temperature gas, molten salt
and liquid metal among others designs, range in size from micro-reactors of a few megawatts
to large gigawatt size reactors. While there is a diversity of sizes and cooling methods among
these designs, they generally possess enhanced safety features as well as improved economics
when compared to existing reactors. Given those capabilities, these advanced reactors not
only provide an opportunity to replace some of the nuclear units that will be retiring in the
U.S. over the next 20+ years, but their enhanced safety profile could allow them to be
deployed at a wider range of sites and applications than the current U.S. nuclear fleet.

Need for High Assay Low Enriched Uranium

While the pending development of advanced reactors brings with it the potential for improved
economics, lowered operating costs, higher utilization factors, enhanced safety margins and
greater modularity, the fuels used to operate these reactors will be of a much greater variety in
their form and composition. Additionally, many, but not all of these advanced designs, will
utilize higher enrichments of fuel (between 8% and 19.75%) than the current light water reactor
(“LWR”) fleet (typically 4%-5%).
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As I stated in a report | wrote on this subject back in February, “To fully document the potential
for the advanced reactor designs, Third Way, which is a Washington, D.C. based think tank,
issued a report on May 18, 2017, that indicated that there are currently 56 advanced nuclear
concepts in North America under development with large numbers also underway outside the
U.S.! From information that the authors (Pillsbury) gathered, the vast majority of these reactor
designs are planning to utilize higher enrichments of fuel, and some of these designs are
proposed to come to the U.S. market in the mid to late 2020s. Further, a March 2017 survey of
18 leading U.S.-based advanced reactors developers found that 67% of the companies said that
an “assured supply of High Assay LEU” was either urgent or important, with squarely 50% of
the overall respondents saying it was “urgent.” ? As the development of a fuel supply and
regulatory approval can take multiple years, work must begin immediately to ensure sufficient
supply of HA-LEU.

As the infrastructure for the production of civilian nuclear fuel, as well as the regulatory
processes overseeing its production and use, have all been based on the existing LWR market,
virtually every element of the nuclear fuel cycle® has been tailored precisely for these reactors.
As development and future deployment of many of the current advanced reactor designs requires
utilizing fuel with higher enrichments of uranium, appropriate sources of this material will need
to be identified or created, as no commercial, domestic source currently exists. This includes the
means to enrich, transport, manufacture, store and dispose of this fuel. For its part, the NRC will
also need to tailor its regulatory framework to meet this need.

Unfortunately, the Department of Energy (“DOE”), which has been the traditional supplier of
these enriched levels of material, does not currently possess the high assay enriched uranium or
enrichment capabilities that is needed for advanced reactors as the current inventory is dedicated
to other needs such as research reactors and the Navy propulsion program. Our understanding is
that DOE has identified some materials that could be modified to meet these needs and the recent
Energy and Water Appropriations Bill that was recently marked out of Subcommittee provides
helpful funding to initiate DOE’s efforts.

The draft legislation that has been sponsored by Representative Flores, entitled, the “Advanced
Nuclear Fuel Availability Act” is a positive step in the right direction to address the need for
high assay low enriched uranium otherwise known as HA-LEU. This draft legislation quite
rightly recognizes the importance of HA-LEU in the development of advanced reactors and
focuses on key issues such as the need to have DOE create an inventory of this material, the need
for eriticality information to develop and license transportation packages, and the need for the
NRC to develop an appropriate and timely licensing framework. For these reasons, ClearPath
strongly supports this legislation.

We would note that Section 2 (B)Y(7) requires that DOE develop a program for full cost recovery
of providing this HA-LEU. While we understand the fiscal discipline intended by this provision,

! ntip:/Awww thirdway.org/infographic/the-global-race-for-advanced-nuclear

% Advanced Fuels ~ Looming Crisis in Fueling Advanced and Innovative Nuclear Reactor Technologies, Clearpath/Nuclear

Infrastructure Council White Paper on High Assay Low Enriched Uranium, p.2.

* The nuclear fuel cycle includes all the steps needed to mine, process, enrich, manufacture, use, store and permanently dispose
of radioactive materiais, including U-233 based fuels that are used for civilian and naval power and propulsion purposes.
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and support the concept that this program should ultimately be self-sustaining, we are concerned
that imposing the initial DOE startup costs on a group of developers in the early stages of this
effort could be prohibitive and counter-productive to jump-starting this effort. We would be
happy to work with the Committee to identify options for modifying this language.

Pilot Program for Micro Reactors

Consistent with our comments above, we would also support the draft legislation offered by
Congressman Wilson to require the Department of Energy to prepare a report on the potential
deployment of privately developed “micro-reactors™ at Department of Defense and Department
of Energy facilities. We believe that this legislation has the potential to provide an important
kick-start for the prompt deployment of multiple advanced reactor designs and is consistent with
previous efforts to support the development of clean energy technologies at federal facilities.
That said, there is one area we would suggest for strengthening the legislation.

In previous work Pillsbury has done regarding the development of power projects on federal
facilities, we have found the federal contracting framework to be both confusing and overly
complicated. Further, we have sometimes found our federal counterparts to be less than
enthusiastic and sometimes uncooperative in carrying out Congressional mandates to develop
power generation at federal facilities. You may wish to consider a new section of the report that
would authorize the Government Accountability Office to review existing federal power
purchase and power siting agreements and make recommendations on how they may be
streamlined in a way that would better meet the intentions that you so rightly support in this draft
legislation.

NRC Fee Policies, Corporate Support Cost and Licensing

Two years ago, when I most recently testified in front of this Committee, | noted that “1
understand and sympathize with the concerns previously voiced by members of this Committee
regarding the size of the Agency, the decrease in efficiency of the Agency’s licensing actions
and a view that the-overhead-activities at the Agency have grown to a level which is not
commensurate with the number of licensees currently under the purview of the NRC.”

Since that time the NRC has continued to make progress in rightsizing its workforce and
budget and has also demonstrated an improved ability to be more timely in processing licensing
actions. To that extent, we would commend the Agency. Nonetheless, we believe the
Commission could and should take further steps to streamline its services consistent with its
mission to protect public health, safety and the environment.

ClearPath Action believes that H.R. 1320, the Nuclear Utilization and Keynote Energy Act,
sponsored by Congressman Kinzinger and Congressman Doyle, which is focused on reducing
the NRC’s corporate support costs and realigning the Agency’s fee structure, appears to be a
common sense step to provide the Agency with a funding mechanism that aligns its mission
and costs. Specifically, we would applaud section (3)(b)(1)(B)(iii) which provides an exclusion
of fees for those costs associated with the development of the regulatory infrastructure for
advanced nuclear reactor technologies. We believe this exclusion will allow the NRC to be
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appropriately prepared to review these technologies, yet avoid placing the cost burden for these
preparations on the nascent developers of these promising designs. We would also suggest that
the Commiittee consider the potential to allow some of these off-the-fee-base funds be directed
towards anticipatory regulatory research that would better position the NRC to efficiently and
effectively oversee advanced nuclear technologies.

We commend the Committee for continuing to encourage the Agency to focus on providing
more timely and risk informed decision-making. For the purposes of developing advanced
reactors, having a timely and predictable licensing process is critical, and we urge this
Committee to hold the Commission accountable in this area. Consistent with this focus, we
support the provisions in Section 7 of the bill which would streamline the Agency’s licensing
and environmental review process. As a Commissioner, [ led a task force that looked at many
of these same issues, and T concur with the recommended changes that are included in the
discussion draft.

Finally, [ would like to comment on a number of the other reforms that are included in
Congressman Kinzinger’s discussion draft.

Foreign Licensing Restrictions, Mandatory Hearing and Informal Hearing Procedures

As it relates to the study included in Section 4 of H.R. 1320 that would eliminate the Foreign
Licensing Restrictions of Sections 103(d) and 104(d) of the Atomic Energy Act, while I would
preferred that Congress simply eliminate this provision as an antiquated artifact of the Cold
War, I understand the rationale for commissioning a study and support it. When I was on the
Commission during the early 2000s, I and my colleagues testified in favor of the elimination of
this provision as today we live in a world in which the United States is but one of 30 countries
that operate civilian nuclear reactors.

Currently, Section 103(d) contains a two-part test, the first of which prohibits the issuance of a
license to an individual or company that is” owned, controlled or dominated by an alien, a
foreign corporation or a foreign government.” The second test allows the Commission to
prohibit issuing a license if in its view, “the issuance of a license to such person would be
inimical to the common defense and security or to the health and safety of the public.” Inmy
view, as long as the second test is maintained, the blanket prohibition on foreign ownership is
unnecessary, stifles innovation and is inconsistent with free trade.

Over the last several years, we have had a number of perfectly good operating nuclear reactors
shut down because of economic challenges posed by the current market for electrical power,
with recent news that First Energy has said it will shut down its 4 units at Beaver Valley, Davis
Besse and Perry. 1can say, unequivocally, that our law firm has been approached a number of
times within the last few years by utilities located in Europe which would like to purchase U.S.
nuclear reactors but could not do so because of this prohibition. Lifting the foreign ownership
provision could potentially provide an opportunity to save these vital clean energy facilities
through investment by friendly foreign utility partners. T would further note that in the United
Kingdom, the nuclear fleet operated by British Energy was faced with similar financial
hardships and the decision to allow the French company, EDF, to purchase these assets in 2008
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allowed for the continued operation of this key element of the UK energy system.

As an NRC Commissioner, I led a task force that looked at how to make the NRC new reactor
licensing process more efficient. Among the recommendations that were included in our report
was a proposal to eliminate the mandatory hearing requirements related to the issuance of
power reactor licenses under Part 50 and Part 52. We made this recommendation because the
Administrative Procedure Act and the National Environmental Policy Act, combined with the
very open and inclusive public comment process that has been established by the NRC,
provides stakcholders with fulsome opportunities to comment on proposed new reactors, For
this reason, we support the study included in Section 3.

Efforts to Streamline the Part 810 Export Licensing Process

In order to ensure that the United States continues to play a leading role in the export and
development of nuclear projects worldwide, it is vital that the Federal Government promptly
evaluates, and where appropriate, approves these transfers. Unlike 30 years ago, when the U.S.
had a virtual monopoly in nuclear commerce, today, we are just but one of many highly
competitive countries vying for a role in supporting the development and operation of nuclear
power plants overseas.

We have reviewed the discussion draft submitted by Congressman Johnson which would
facilitate the process by which the Secretary of Energy authorizes the transfer of certain civilian
nuclear technology and assistance. We support the legislation and believe it takes an important
step to further the efforts to streamline the process for some applications submitted under 10
CFR Part 810. That said, we remain concerned that the legislation only targets a limited portion
of the nuclear technology export approvals process and does not go far enough to establish a
truly expedited process. Specifically, we submit the following comments:

1. The legislation seeks to establish an expedited process for process of “low
proliferation technologies™ to be designated by the Secretary. We submit that “low
proliferation technologies™ should be defined as technologies for the development,
construction and operation of commercial nuclear reactors other than reactors
especially designed to use mixed-oxide fuel.

2. The expedited process proposed by the legislation for low proliferation technologies
maintains the laborious interagency approval process. This involves a review by five
different agencies and includes the State Department concurrence process, which
requires obtaining assurances from foreign governments. We note that DOE and
NNSA have already made a valiant effort to improve the Part 810 process, and any
additional improvements would be significantly limited by maintain the interagency
review process. Accordingly, we submit that the interagency review process for low
proliferation technologies should be limited to DOE/NNSA approval. If government-
to-government assurances are to be sought, there should be a streamlined State .
Department concurrence based on obtaining a generic set of assurances from foreign
governments,

ClearPath Action supports efforts that would allow U.S. companies to swiftly obtain Part 810
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approvals and have the ability to compete effectively in nuclear export markets. We support the
Committee’s efforts to assist in this regard.

Ensuring the Vitality of the Current and Future Nuclear Fleet

The companies and people who operate our nation’s 99 nuclear power plants have done a
tremendous service in providing clean, safe, reliable and resilient power. As a country, not
only should we continue to support this key element of our carbon free generation, but we
also need to adopt measures to promote the development of a new generation of advanced
nuclear reactors that will allow U.S. companies to regain their leading role in the international
nuclear export market. The host of legislation that this Committee is considering today is
consistent with this vision, and ClearPath Action would commend them to you for adoption.
We stand ready to work with the Committee to assure their prompt passage.

Thank you for allowing me to testify on this important subject.
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Mr. JOHNSON. Thank you, Mr. Merrifield.
Ms. Mann, you are now recognized for 5 minutes.

STATEMENT OF MELISSA C. MANN

Ms. MANN. Thank you, Mr. Chairman, Ranking Member Rush,
and members of the subcommittee. We appreciate your leadership
on nuclear energy issues. And it is a privilege to speak with you
today about means of increasing the competitiveness of the nuclear
fleet and advancing advanced technologies and infrastructure.

I am Melissa Mann, president of URENCO USA and the owner
of the only operating uranium enrichment facility in the United
States. But I am also here today as a member of the U.S. Nuclear
Industry Council, whose 82 members represent the full breadth of
the nuclear supply chain.

On behalf of the Council we salute the full committee and this
subcommittee’s laser focus on sustaining the current fleet and
pushing forward advanced technologies. And we salute the multi-
faceted initiatives that are covered by the four bills under discus-
sion today. I would like to focus specifically on Mr. Flores’ discus-
sion draft on what we now know we call HA-LEU, or high-assay
low-enriched uranium.

The current nuclear fleet relies on a uranium fuel enriched to
just under 5 percent in the uranium-235 isotope. And we have a
fuel cycle that is able to process that material. But a comparable
fuel cycle does not exist for many advanced designs because they
require higher enrichment at levels above 5 but just below 20 per-
cent.

There is a broad community of users who would benefit from
HA-LEU supply. They include research and test reactors, including
t}ll)ose gurrently fueled by the Department of Energy, both here and
abroad.

It includes many advanced reactor designs and advanced fuels,
including accident tolerant fuels.

It includes producers of targets for medical isotope production,
and even existing light-water reactors who are seeking certain fuel
reliability and cost performance enhancers.

A complete and sustainable HA-LEU fuel cycle would necessarily
include three components: an enrichment facility; a conversion fa-
cility to take that material to the form of metal or oxide; and one
or more fabrication facilities to manufacture the full type of fuel
forms required.

And there is a strong potential to develop the HA-LEU fuel cycle
in the United States. The New Mexico enrichment plant, the tech-
nology that it uses is already capable of producing at the full
gamut of HA-LEU enrichments. And only an NRC license amend-
ment is required to bring that capacity to bear.

Two fabrication facilities supporting NNSA missions already op-
erate at much higher enrichment levels, demonstrating both the vi-
ability of licensing and operating at these greater enrichments.

There is several, three in particular, critical fleet conditions that
need to be met before we can move forward:

First, it is imperative that you license and develop the enrich-
ment, conversion, and fabrication capabilities concurrently, other-
wise you will have critical gaps.
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Secondly, we need a predictable and streamlined licensing frame-
work, and the regulator needs the appropriate resources to manage
timely and contemporaneous reviews.

And we have talked a little bit about nuclear criticality bench-
marks. We need those both for the fixed facilities and for transpor-
tation packages. We are also seeking clear NRC guidance on phys-
ical protection, security, and material control and accountability.

And, finally, those companies that are making investments in
HA-LEU facilities need to be assured of a reasonable return on in-
vestment. A consortium-based approach in cooperation with DOE,
as envisioned by this discussion draft, is a good step in that direc-
tion.

I am speaking about these recommendations not just as a mem-
ber of the fuel cycle. My company is also a designer of a small
microreactor, 10-megawatt, thermal, high-temperature, gas-cooled
design that itself relies on HA-LEU. What we know is that without
fuel, reactors don’t run. And that is perhaps the most significant
aspect of the discussion draft, that it recognizes the need for col-
laboration, because unless the users of this material, the fuel cycle
itself, the Department, and the NRC effectively hold hands and
jump forward together, we won’t be able to reap the benefit of
these designs.

Thank you.

[The prepared statement of Ms. Mann follows:]
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Chairman Upton, Ranking Member Rush, and Members of the Subcommittee, thank you for
your leadership on nuclear energy issues. it is a privilege to speak with you today about means
of increasing the competitiveness of the U.S. nuclear energy industry and facilitating the

development of advanced nuclear energy technologies.

| am Melissa Mann, President, URENCO USA, Inc., owner and operator of this nation’s only
operating uranium enrichment facility. I am here today on behalf of my organization and as a
member of the United States Nuclear Industry Councii (USNIC) whose 82 members represent
the breadth of the commercial nuclear supply chain community.? Our companies are focused on
revitalizing the existing industry and leading the development of critical new advanced nuclear

energy infrastructure.

On behalf of the Council, we salute the full Committee and this Subcommittee’s laser focus on
sustaining the current fleet and propelling advanced nuclear energy as well as development of

critical new infrastructure, These initiatives include U.S. Department of Energy (DOE) oversight

* The URENCO USA uranium enrichment facility is focated in Lea County, New Mexico and was the first facility to be
licensed and constructed under a Nuclear Regulatory Commission-approved Combined Construction and Operating
License. The facility received its ficense in 2006 and entered into operation in 2010. At its current capacity, the
facility is capable of meeting roughly one-third of U.S. reactor demand for fow enriched uranium and holds a
license authorizing a doubling of its output,

2 A full list of USNIC members is available at https://www.usnic.org/clients.
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and modernization, NRC reform and modernization, an updated Nuclear Waste Policy Act

Amendments and accelerated nuclear energy innovation.

To this end, we welcome the multi-faceted initiatives proposed by the suite of four bills under
discussion today as a means of enhancing these goals. In general we support the objectives
inherent in H.R. 1320 in enhancing NRC licensing surety and fee reform. Similarly, we support
the thrust of the discussion draft to streamline the DOE’s Part 810 export review procedures.
We have provided specific enhancements to Rep. Johnson on this draft which are absolutely
pivotal to U.S. exports and jobs. We applaud as well the discussion draft to require the
Secretary of Energy to develop a pilot program to site, construct and operate “micro-reactors” at
critical government facilities. Along with Gen 3+ reactors, SMRs and non-light water SMRs,
micro-reactors can be a workhorse to provide resilient power for national security grid

requirements as well as the commercial market in the U.S. and globally,

We particularly applaud the currently-entitled “Advanced Nuclear Fuel Availability Act” and its
efforts to drive development of a new fuel supply chain needed to support critical activities,
including development of advanced technologies. The comments and recommendations
identified herein reflect our experience as a member of the current nuclear fuel cycle but we
also well understand the pressures facing advanced reactor designers. My company is also
involved in development of a micro-reactor — the U-Battery, a 10 MW! high-temperature gas-
cooled reactor. As with other designers, our ability to bring this design to market is dependent

on the ability to obtain the fuel.

We welcome the opportunity to discuss:
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(1) The need for a High Assay Low Enriched Uranium fuel cycle and the community of users
it would support;

(2) The type of supply chain needed to serve this demand;

(3) Need for an appropriate regulatory environment and security framework;

(4) Critical packaging and transportation needs.

High Assay Low Enriched Uranium

The current fleet of light water reactors (LWRs) in the United States relies on uranium fuel
enriched in the isotope uranium-235 at a percentage less than 5.0%%%U. A nuclear fuel cycle
industry exists to mine, convert, enrich, and fabricate the uranium into suitable forms and to

package and transport these materials between each of the steps in this supply chain.

A comparable fuel cycle does not exist for many advanced reactor and fuel designs because
they require higher enrichments at levels between 5.0%2*U and 20.0%%*U. We refer to such
material as High Assay Low Enriched Uranium (HA-LEU). This designation reflects the clear

distinction between HA-LEU and highly-enriched uranium (HEU) - uranium enriched to levels
above 20.0%2*U which could represent a security and proliferation threat due to its potential

application in nuclear weapons.

There is a broad community of users who stand to benefit from HA-LEU supply:

s Research and test reactors, including reactors fueled by the U.S. Department of
Energy (DOE) in the United States and overseas: Many of these facilities currently rely
on fuel enriched to 19.75%%%®U. The U.S. also has a policy of encouraging other
research and test reactors currently using HEU fuel to convert to HA-LEU as part of the

nation’s non-proliferation strategy;
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» Advanced reactors, including many non-LWR designs;

* Advanced fuel designs, including Accident Tolerant Fuel for LWRs;

¢ Producers of targets for medical isotope production; and

» Operators of existing LWRs seeking improvements in fuel reliability and costs
through higher fuel bumnup?® and extended operating cycles: Enrichment levels of
8.0%%*%U to 8.0%2*°U could allow utilities to obtain more power from their fuel before
replacing it. This means that the reactors can operate longer between refueling and use

less fuel per reload batch.

DOE currently services its research and test reactor clients through use of inventories including
HEU stocks that are down-blended to HA-LEU. These are finite resources and DOE’s National
Nuclear Security Administration (NNSA) is investigating industry interest in developing a HA-
LEU fuel supply capability. NNSA held an Industry Day in November 2017 and received several

strong indications of interest to participate in development of such a fuel cycle.

Response to NNSA's Industry Day demonstrates clear commercial interest in developing a HA-
LEU fuel cycle but much more is needed to ensure that a fully-functioning HA-LEU fuel

production capability exists.

The HA-LEU Fuel Cycle

A complete and sustainable HA-LEU fuel cycle would include three fundamental capabilities:

* A uranium enrichment facility licensed to produce enrichments up to 19.9%2*U: Such

uranium will be in the form of uranium hexafluoride (UFs);

® Higher burnup is generally deemed to exceed the current, average burnup of roughly 45 gigawatt-days per metric
ton of uranium (GWd/MTU).
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» A conversion facility to convert HA-LEU UFs into metal or oxide as appropriate for
different reactor designs and fuel types;
= One or more fabrication facilities that can manufacture the specific fuel types required

by the various reactor and fuel designs.

There is strong potential to develop a HA-LEU fuel cycle in the United States. While the existing
New Mexico enrichment plant delivers material at a maximum level of 5.0%2%5U, its advanced
gas centrifuge design is currently capable of producing at the full span of HA-LEU enrichments
without further development or testing. Only an amended Nuclear Regulatory Commission
(NRC) license would be required to support a new HA-LEU enrichment module. We estimate
that if detailed design, site permitting and contractor selection were undertaken during the NRC
review process, we could construct, commission and start-up such a module within 24 months

of NRC licensing.

Two U.S. fuel fabrication plants are already licensed by the NRC to use higher enrichments: the
Nuclear Fuel Services facility in Erwin, Tennessee and the BWXT Nuclear Operations Group
facility in Lynchburg, Virginia. These facilities are employed in support of the U.S. Naval
Reactors program but also support NNSA in its existing HEU down-blend activities and the
production of research reactor fuel. These currently-operating facilities demonstrate the viability

of licensing and operating at higher enrichments.

Three critical factors underpin the further development of this new U.S. fuel cycle:

Firstly, it is imperative that enrichment, conversion and fabrication capabilities be licensed and
developed on concurrent schedules. Otherwise there will be gaps in the fuel cycle and the

industry will not be able to reap the benefits of advanced designs and Accident Tolerant Fuels.

5
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Secondly, the licensing framework needs to support development of the HA-LEU fuel cycle.
Earlier this year USNIC partnered with the Nuclear Innovation Alliance and the Nuclear Energy
Institute to highlight the need for a streamlined and predictable licensing pathway for
development of new nuclear technologies. Many of the same principles apply to licensing the
new and/or modified fuel facilities needed for the HA-LEU community. Moreover, the regulator

needs to have sufficient resources to support timely, contemporaneous licensing reviews.

Finally, companies making investments in HA-LEU facilities need to be sufficiently assured that

appropriate return on these expenditures is viable.

A consortium-based approach involving the full gamut of the user community — in partnership
with the DOE - to purchase HA-LEU materials and to develop a schedule for full cost recovery
as articulated in the “Advanced Nuclear Fuel Availability Act” would be a significant step in

providing such assurance.

This approach would also be key to positioning U.S, companies to develop a robust HA-LEU
fuel cycle and serve the growing community of users. Such public-private cooperation would:
foster development of a domestic infrastructure supporting HA-LEU supply to already-operating
research and test reactors; provide suitable HA-LEU materials for testing and start-up of
prototype fuels and reactors by the middle of the next decade; and further support deployment

of advanced technologies by the end of that decade.

Licensing and Security Aspects of the HA-LEU Fuel Cycle
NRC licensing of HA-LEU fuel facilities involves several technical and regulatory issues, many
of which are linked to nuclear criticality controls associated with HA-LEU enrichment levels.

6
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Existing LWR fuel facilities are licensed to deliver materials at an enrichment level of up to
5.0%2*U. Significantly, the criticality analyses and benchmarking codes underpinning these

existing licenses do not adequately address HA-LEU enrichment levels.

New criticality benchmarking data will be required to support licensing of enrichment, conversion
and fabrication facilities (as well as transport packages) at HA-LEU enrichments. |deally, such
data would also be developed on a consortium basis with DOE backing. This would provide for
use of consistent data across the industry and allow the NRC to focus its resources on
evaluating use of these federally-backed codes for specific applications and facilities. The
language proposed in the “Advanced Nuclear Fuel Availability Act” is a significant step in

supporting this need.

HA-LEU at enrichments between 10.0%%*U and 20.0%2*°U is classified as “Special nuclear
material of moderate strategic significance,” also known as “Category II” material, under NRC
safeguards regulations. HA-LEU fuel facilities licensed to handle and produce Category Il
material must be capable of developing and implementing appropriate physical protection and
security plans. Development of clear NRC guidance for implementing such programs, especially

if done in coordination with DOE, would provide a consistent approach for licensees.

Similarly, Category 1l facilities need to develop Material Control & Accountability (MC&A)
programs that are responsive to special nuclear material of moderate strategic significance. In
combination with physical protection plans, MC&A procedures allow licensees to effectively
deter, prevent or respond to unauthorized possessicn or use of enriched material via theft or
diversion and to take measures to protect against radiological sabotage of such materials and
facilities. The NRC has clear MC&A guidance for the existing low enriched facilities (Category II!
facilities) and for HEU facilities (Category I} but does not currently have full guidance available

7
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for Category |l sites. This gap should be addressed in the near-term to support HA-LEU

licensing needs.

The balance of NRC licensing requirements for fuel cycle facilities will also need to be met. The
U.S. nuclear energy industry has decades of experience in licensing activities, experience that
provides a strong baseline for new regulatory approvals. One means of reducing the time and
burden associated with new licensing reviews is to consider siting of HA-LEU capabilities on
existing NRC-licensed sites so as to take advantage of well-characterized and understood
geographies and environmental impacts and of existing site infrastructure, manpower and

security.

Critical Packaging and Transportation Needs

The specially-designed packages currently used to transport commercial volumes of low
enriched uranium between existing fuel cycle facilities are licensed for a maximum enrichment
of 5.0%%*U. Critical to the HA-LEU fuel cycle is development and certification of new packages
for the transport of higher enrichments. The time frame required to design, test and license new
packaging designs for fissile contents —~ in my experience typically between four and seven
years — means that activity should be undertaken with dispatch in order to ensure that new

reactor testing and deployment schedules are not disrupted.

Especially critical is development of a new shipping package that is authorized for uranium
hexafiuoride at HA-LEU enrichment levels. NRC regulations for transport packages (10 U.S.
Code of Federal Regulations Part 71) impose additional performance criteria for UFs exceeding

5% enrichments.
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Approved packages are also required for HA-LEU materials once converted to metal or oxide
form and additionally for fabricated fuels. Given the potential diversity of final fuel forms, multiple

package designs are likely to be required for fabricated materials.

An alternative approach for managing UFs packaging needs would be to consider the co-
location of HA-LEU enrichment and conversion facilities. Such co-location would allow
consolidation of HA-LEU processing at fewer sites and would cbviate the need to transport HA-
LEU as UFg on public roadways, thus reducing the expenses associated with new packages for
this transport segment. Co-location could conceivably be extended to encompass the fabrication

step as well.

As with facility licensing, new nuclear criticality codes will be required to support licensing of
new package designs. Such codes should be developed via an industry-DOE-NRC approach
and used on a consistent basis. The proposed bill clearly and appropriately recognizes this

need.

Summary

In summary, we welcome the timely and crucial focus on increasing the competitiveness of the
U.S. nuclear energy industry and facilitating the development of advanced nuclear technologies.
The multiple initiatives proposed by the four bills under discussion today advance discussion on

improvements that can be made.

The “Advanced Nuclear Fuel Availability Act” is a significant step in advancing the development
of advanced reactor and fuel technologies as if recognizes the critical importance of the fuel

cycle in enabling the deployment of these innovative designs.
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In general we support the objectives inherent in H.R. 1320 in enhancing NRC licensing surety

and fee reform.

Similarly, we support the thrust of the discussion draft to streamline the DOE’s Part 810 export

review procedures.

We applaud as well the discussion draft to require the Secretary of Energy to develop a pilot

program to site, construct and operate “micro reactors” at critical government facilities.

We look forward to working further with members of Congress on these issues of mutual

interest,

10
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Mr. JOHNSON. Ms. Mann yields back. Mr. Irvin, you are now rec-
ognized for 5 minutes. And if I could remind our witnesses votes
have just been called. We are going to get through both of your tes-
timonies. Don’t want to cut you short but we will not hold it
against you if you speak fast.

STATEMENT OF JAMES NICHOLAS IRVIN

Mr. IRVIN. Shouldn’t be a problem as I am from Alabama, sir. We
speak pretty fast in the south.

Thank you for the opportunity, Mr. Chairman, thank you, Mem-
ber Rush, to appear before you about this very important topic of
advanced nuclear technology. My name is Nick Irvin. I am the Di-
rector of R&D at Southern Company. And I have responsibility for
developing advanced reactor technology, as well as supporting our
efforts to modernize the licensing framework for those technologies.

At Southern Company we talk a lot about providing our cus-
tomers with clean, safe, reliable, and affordable energy. And for me
personally that is a very important concept in that I believe that
access to energy is foundational to maintaining a high quality of
life for every human on this planet.

In addition, I was raised in a home where continuous learning
is—was a requirement, and not only to be a continuous learner but
to also put that learning to good use. And so, to work at a company
like Southern Company that provides energy but also provides a
strong focus on innovation makes me one of the lucky ones.

When it comes to innovation, a very important component of in-
novation is collaboration. And a very important collaboration that
we have maintained for the entirety of our history in R&D is a
strong relationship with the Department of Energy through public/
private partnerships. We believe public/private partnerships are es-
sential to help manage the transition of new technology, particu-
larly in the energy space, from concept to deployment and where
the technology and financial risks become married in that process.

To that end, we currently operate as a contractor to the Depart-
ment of Energy, developing an advanced reactor in collaboration
with a company called TerraPower where we are in year two, ap-
proaching year three, of a 5-year agreement to advance that tech-
nology towards deployment in the mid-2030s. We believe it is an
important technology that has a potential to not only advance the
components of the advanced reactors that we think about, nomi-
nally safety, baseload electricity, but also do so in a very cost com-
petitive way, which is important, again, to protect the interests of
our customers.

Additionally, we are working in partnership with the Depart-
ment of Energy on a project called a licensing modernization
project. It is an effort to reflect the differences in the nature of
these advanced reactors and how the regulatory approach needs to
be modified so that we can be efficient and effective in regulating
those to the same standards as we currently regulate the light-
water reactor fleet.

As we look at the four bills that were presented from the sub-
committee, we feel like they are all very supportive and aligned
with our mission goals and our activities at Southern Company.
Specifically, this idea of an efficient and effective regulator is a
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critically important component to maintaining the competitiveness
of nuclear reactor technology in the nuclear industry, both domesti-
cally and globally. We do see nuclear energy as a global market.
And as a consumer of nuclear technology, we see the vital impor-
tance of having a healthy supply chain in order to maintain access
to those, those components and technologies here domestically.

And given that the market domestically is challenged, the inter-
national markets may maintain that foundation from which we
need to build advanced reactors.

Given the prior comment about a global market, we can’t miss
the opportunity to take advantage of near-term opportunities such
as the ones identified in the bill discussing microreactors as it re-
lates to resiliency with the Department of Defense. We think these
microreactors can be deployed in the near term, and do provide a
great opportunity to, for lack of a better term, pilot the entire, the
entire concepts necessary to deploy advanced reactors in a very
measurable way, given their size and scale.

And then as was previously mentioned, none of these machines
operate without fuel. And so, access to HA-LEU is a critically im-
portant component that I do believe it is time to begin working to-
wards if we want to support early or mid-next decade either de-
ployment of microreactors, or demonstration reactors, or some
other technologies.

Again, I appreciate the opportunity to provide comments and
look forward to your questions.

[The prepared statement of Mr. Irvin follows:]
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Good morning Chairman Upton, Ranking Member Rush and Members of the
Subcommittee. Thank you for the opportunity to appear before you today. My name is James
Nicholas (“Nick™) Irvin, and I am the Director of Research and Development (R&D); Strategy,
Advanced Nuclear, and Crosscutting Technology at Southern Company. It is an honor to appear
before this Subcommittee to share my views on advanced nuclear technologies and the four pieces
of legislation affecting these technologies before the Subcommittee today. This is an area that is
pivotal to our nation’s future and worthy of this Subcommittee’s interest and attention. In my role
as Director of R&D at Southern Company, I am responsible for the evaluation, development, and
demonstration of innovative technologies to support Southern Company’s operations, including
advanced nuclear technology. [ lead an internal portfolio of cross-cutting R&D programs, as well
as representing Southern Company in many external alliances, including energy R&D
collaborative programs with the Electric Power Research Institute (EPRI). 1 also serve as a
representative to the Policy Committee of the Generation 1V Nuclear International Forum on
behalf of the U.S. nuclear industry, in addition to numerous other industry committees. In my
testimony today, 1 will discuss Southern Company’s efforts to develop advanced nuclear
technologies. I will also share my personal perspectives on prospects for advanced nuclear reactors
and the merits of continued governmental and private sector interest and investment.

Southern Company

Southern Company is a natural gas and electric utility holding company headquartered in
Atlanta, Georgia, with executive offices also located in Birmingham, Alabama. The nation’s
premier energy company, Southern Company provides clean, safe, reliable, affordable energy to 9
million gas and electric utility customers in 11 states. Southern Company is developing the full

portfolio of energy resources, including carbon-free nuclear, advanced carbon capture
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technologies, natural gas, renewables, energy efficiency and storage technology, and creating new
products and services for the benefit of customers.

Innovation is a central part of our strategy. We foster a culture that seeks to make
transformational changes and understand that innovation and technology are engines of American
greatness. This belief is demonstrated by Southern Company’s 50-year commitment to the
research, development and deployment of emerging energy technologies. We actively collaborate
with the U.S. government, other utilities, universities and technology developers and remain at the
forefront of technology development for the production, delivery and end-use of energy. It is
within this context that Southern Company is investing in advanced reactor technology R&D and
looking ahead toward the steps needed to promote the licensing, construction and utilization of
these technologies.

Southern Nuclear

Southern Nuclear, a subsidiary of Southern Company, currently operates six nuclear reactors:
Units 1 and 2 at Plant Farley near Dothan, Alabama; Units 1 and 2 at Plant Hatch near Baxley,
Georgia; and Units 1 and 2 at Plant Vogtle near Augusta, Georgia.! We have been in the nuclear
power business for almost 50 years, dating back to Southern Company’s decision in 1967 to build
Plant Hatch, our very first nuclear power plant, which began commercial operation in 1975, Together,
Plants Farley, Hatch and Vogtle provide approximately 20% of the electricity used in Alabama and
Georgia. This is made possible by our talented and committed workforce of more than 4,000 men and

women working at our fleet of nuclear power plants and corporate offices, all of whom are also part

! Plant Farley is owned by Alabama Power Company. Plants Hatch and Vogtle are co-owned by Georgia
Power Company, Oglethorpe Power Corporation, the Municipal Electric Authority of Georgia, and Dalton Utilities.
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of the larger Southern Company team of over 32,000 employees who are building the future of energy

for the customers they serve.

Nuclear power is a leading source of affordable, reliable, clean, American energy that powers
our economy, protects our national security, preserves the environment, and provides high-paying
jobs for thousands of our fellow citizens. Southern Nuclear’s top priority is the safety and health of
the public and our employees. We are committed to the safe operation of our nuclear generating

facilities with equipment and systems that meet rigorous safety and design regulations.

Delivering the Next Generation of Nuclear Power

Southern Company is leading the nation by constructing first of a kind new nuclear units
at Plant Vogtle. Taken together, these state-of-the-art Westinghouse AP1000 units are projected
to supply over 2,200 megawatts (MW) of new, baseload, zero-emission electric generation,
creating more than 5,000 total construction jobs and 800 permanent jobs.

An important stimulus for the Vogtle project has been the consistent support of Congress
and the Department of Energy (DOE) in fostering a central role for nuclear power in the nation’s
energy policies. The Energy Policy Act of 2005 and the Energy Independence and Security Act of
2007 sought to expand the commercial utilization of nuclear energy in the United States, while
also reducing emissions and ensuring affordable, reliable, and clean domestic energy for
Americans, Those acts made substantial investments in programs designed to promote the
development and deployment of modern nuclear reactors and to improve the nuclear licensing
process. These policies, combined with an innovative and constructive state regulatory
environment, were a catalyst for the construction of new reactors at Plant Vogtle, and support for

the continuation of the loan guarantee program, tax benefits, and licensing reforms for advanced
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nuclear, among other policies, by DOE and subsequent Congresses has been essential to the
survival of that project.

However, even as we make significant progress toward commercial deployment of
“Generation T+ reactors like the AP1000 at Plant Vogtle, we are already exploring the next
generation of nuclear technologies commonly referred to as “Generation IV” (or “Gen-IV”)
reactors. Our Advanced Nuclear R&D program is a robust program designed primarily to support
the evaluation and development of new technology. Through these activities, which are with a
wide variety of technologies including liquid metal cooled fast reactors, high temperature gas
reactors, as well as molten salt reactors, we provide our perspective and expertise on technology
requirements and developmental strategies garnered from our over 40 years of operating and R&D
experience.

A specific example of close collaboration with an emerging technology developer is our
work with TerraPower and the Department of Energy. On January 15, 2016, the Department of
Energy through its Advanced Reactor Concepts program selected a Southern Company-led
proposal as one of two recipients of approximately $40 million, 5-year program to explore, develop
and demonstrate advanced nuclear reactor technologies. Our partners in this public-private
partnership are TerraPower, Oak Ridge National Laboratory (ORNL), EPRL and Vanderbilt
University. The technology research activities of our project will bolster the development of
molten chloride fast reactors (MCFR), an advanced concept for nuclear generation under
development by TerraPower.

In addition to our R&D activities, Southern Company subsidiary Southern Nuclear
Development (SND) provides program management consultation to technology and project

development partners. Specifically associated with the Advanced Reactor Concepts program
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mentioned above, SND is supporting X-Energy, the other DOE award recipient, on conceptual
design for its high temperature gas-cooled pebble bed reactor.

As a company, we are proud to be afforded these opportunities and we look forward to
seeing additional collaboration to strengthen this partnership through delivering results for our
partners, DOE, and the American taxpayers.

As 1 noted earlier, nuclear energy enjoys tremendous advantages over other forms of
electric generation: zero emissions, capacity factors exceeding 90%, safety records that exceed
those of other energy sources, as well as affordability over the long term without the price swings
common to other fuels. The AP1000 design adds even more layers of safety redundancies and with
a simplified plant design. We believe the next generation of advanced reactors will build on these
advantages, with even more advanced safety systems, less byproduct materials, and greater cost
efficiencies. Gen-1V reactors will use non-light water reactor technologies with higher temperature
output and size variations ranging from rather small electric generators to massive power plant
reactors exceeding the size of many of the largest nuclear power plants in operation today. Further,
these designs afford opportunity for nuclear energy to extend into other sectors of the economy
including industrial process heat and transportation fuels, offering the same benefits of zero

emissions and security of supply for generations to come.

Innovation Requires Collaboration
. Within our own company, we take great pride in our culture of innovation and desire for
step-up performance improvement in all facets of our business. We also believe that our federal

government partners have the capability to create the right environment for innovation in the
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nuclear technology arena to flourish, and allow the market to respond. This includes public-private
partnerships that can harness the power of collaboration.

In much the same way, we cannot achieve sustainability in innovation by ourselves.
Collaboration among private sector, governmental, acaderic, and international actors is key.

The NEI's Advanced Reactor Working Group (ARWG) was created with the
understanding that decisions as to what technologies will replace recent and upcoming nuclear
reactor retirements will be made within the next 10-20 years. In the short- to medium-term, light
water reactors will remain the dominant and most economic means of electricity production from
nuclear energy. If utilities are to consider advanced (Generation 1V) non-light water reactors in
their future decision making, significant progress toward commercialization is necessary,

With this reality in mind, the ARWG is charged with developing an industry vision of a
long-term sustainable program that will support the development and commercialization of
advanced reactors, ultimately supporting the commercial availability of advanced reactors for
utilities or other entities in the 2035-2040 timeframe.

Achieving this will require this kind of collaboration, resulting in innovative policies,
licensing frameworks, and regulatory structures that facilitate the efficient and predictable
deployment of these new technologies and encourage private investment. | believe it will also
require our federal partners to share the cost of state-of-the-knowledge improvements. DOE,
universities, vendors and our centers of knowledge will need to leverage the best talent our nation
has to offer.

Public-private partnerships are, in the context of advanced reactors, uniquely necessary as
these technologies are subject to an extensive and expensive regulatory regime requiring complex

technical work necessary to build the safety case for new reactors. These endeavors also require
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new fuel types to be developed and tested, the development of supply chains for new kinds of
equipment, design and testing of prototypes and, ultimately, the design, approval, construction,
and operation of a first-of-a-kind commercial reactor. We are already seeing increased private
sector investment in proposed new reactor startups and systems reaching, by some estimates, more
than $1 billion. Nonetheless, because of the expense, regulatory uncertainty, and timeframes
involved, continued public sector investment will be necessary to make the leap from the
laboratory to commercial deployment.

Additionally, as was true in the early days of nuclear technology development, we need to
work with our national labs to safeguard our nation’s significant investment in nuclear technology
and to demonstrate newer, more advanced nuclear technologies, to ensure we remain the world
leader in this area. I greatly appreciate the work of the Idaho National Lab, which, as DOE’s lead
Nuclear Energy Laboratory, is doing phenomenal work in the area of nuclear energy technologies.
The DOE Office of Nuclear Energy, in conjunction with the Idaho, Argonne, and Oak Ridge
National Laboratories, has a program called “Gateway for Accelerated Innovation in Nuclear”
(GAIN), which is intended to “provide the nuclear energy community with access to the technical,
regulatory, and financial support necessary to move new or advanced nuclear reactor designs
toward commercialization while ensuring the continued safe, reliable, and economic operation of
the existing nuclear fleet.” A key element of the GAIN initiative is to provide all nuclear
stakeholders with a “single point of access™ to the host of federal assets and programs, including
the DOE complex and national labs.

Southern is proud to be partnering with Oak Ridge National Laboratory and TerraPower

on the DOE-awarded research project involving the MCFR technology and we commend ORNL’s
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role in supporting the use of nuclear technology for the nation’s security as well as commercial
interests.

As a range of technology options are explored, we will advocate for and encourage
similar industry-led collaboration with DOE, vendors, utilities, universities and national labs to
leverage capabilities and share some of the risks. We will continue to monitor, and assist where
appropriate, the complete range of technology options, to ensure the highest probability of
success for this critical suite of technologies.

Modernizing the Licensing Framework for Advanced Reactors

Our current regulatory framework for the licensing of nuclear power plants has its roots in
the federal government’s initial efforts to promote commercial nuclear power after the passage of
the Atomic Energy Act of 1954 (the “AEA”) when the Atomic Energy Commission (AEC) began
to encourage the development of commercial nuclear pchr production in the private market. The
federal government helped spur innovation and investment in nuclear power production through
research and development efforts such as test reactors and laboratories that would eventually share
information with the private nuclear power industry, At the same time, the federal government
provided economic assistance to those private companies willing to take the first steps to construct
and license nuclear power plants. The AEC and the private sector researched and experimented
with several different types of reactors, including light-water reactors, salt-cooled reactors, and
fast-breeder reactors.

Prompted by the backing of the AEC, the commercial nuclear power industry started to
take shape, and the United States led the way in nuclear power innovation as the nuclear power
industry grew rapidly throughout the 1960s. Eventually, the AEC and the industry focused on

light-water reactor technology. The reactor licensing framework and process grew up around the
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need to license the light-water reactor designs the industry planned to construct and was, therefore,
molded to fit the needs of licensing nuclear power plants with light-water reactor designs. This
tailoring of the regulation to the dominant technology resuited in a more efficient licensing process
and one in which the nuclear power industry could remain generally assured of the regulatory
framework for its investment, for the time being.

With the passage of the Energy Reorganization Act of 1974, the AEC was abandoned, and
its dual functions of regulating the nuclear power industry while simultaneously promoting nuclear
power to the private sector were split among the Nuclear Regulatory Commission (NRC) and the
Energy Research and Development Administration (ERDA), respectively. In 1977, ERDA’s
functions were transferred to the Department of Energy (DOE), an agency deserving of credit for
much of the innovation in commercial nuclear power after the passage of the Act. Because the
DOE is charged with the promotion of commercial nuclear power, most of its nuclear facilities
and programs are exempt from NRC regulation, allowing it to research and develop technologies
that may otherwise remain unexplored. Consequently, much of the rescarch and development in
the nuclear power industry hinges on decisions of the federal government.

NRC’s adoption of, and Congress’s later codification of (in the EPAct of 1992), a more
efficient regime in 10 CFR Part 52 and incentives in the EPAct of 2005 were major drivers in the
development of the only nuclear power plant under construction in the United States, but they have
not to date been sufficient to achieve the nuclear renaissance predicted early in this century.
Construction of large light water reactors is still an expensive and time-consuming proposition. In
order to retain the benefits of the current fleet of nuclear power plants as aging plants are
decommissioned over the next thirty years, the federal government, state and local governments,

and private industry will have to continue to work together to develop technologies that can be put
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into commercial use more quickly and with less expense, while still retaining or improving on the
safety and environmental benefits of the current fleet and Gen III+ designs like the AP-1000.

So, the nuclear power industry stands at yet another crossroads. Commercial nuclear power
is expanding across the world yet the United States is not currently at the center of the
technological innovation driving much of the expansion. In April of this year, China began loading
fuel into a Westinghouse AP-1000 reactor—one of 4 under construction in that country, with larger
designs in the planning stages. In contrast, at this time, the only active advanced nuclear
construction project in the U.S. is at Southern Company’s Vogtle site.

While the new Part 52 one-step licensing process has proved beneficial to the industry, the
fact that it, like the initial two-step licensing process, is based on light-water reactor technology
limits its efficacy for the licensing of the next generation of advanced nuclear reactors. While
possible using a patchwork approach with many exemptions, licensing advanced nuclear reactors
that do not use light-water reactor technology in the current regulatory scheme remains ineffective,
creating a barrier against engagement of the private sector in the required public-private
partnership. The introduction of a new regulatory scheme that effectively addresses the needs
associated with licensing non-light-water reactors will signal to the industry that it can invest in
research and development of advanced reactors knowing that the licensing environment does not
favor a single technology.

As Congress recognized in 1992, an efficient, predictable, licensing framework is
imperative to the success of advanced reactors in the United States. Safety must remain a key
focus, although the regulatory framework should be performance-based, risk-informed, and allow
for various kinds of technologies to be developed and licensed. When developing a licensing

framework that can work for advanced reactors, I would endorse the “triple A” approach. That is,

10



87

where existing regulations are appropriate, “adopt” them; where simple changes are needed to
modify existing rules in order to make them a better fit for advanced reactors, “adapt” them; and
where the characteristics of advanced reactors require new regulatory structures and programs,
“advance” them. In all respects, the safety regulator (NRC) should determine the required safety
performance metrics, while the industry and its partners should focus, through consensus standards
organizations, on developing the “how” to comply with performance standards and design
requirements. By doing so, we can prevent stagnation in the development of advanced reactor
designs and ensure that the newest, safest, and most efficient nuclear reactors will be built in the
United States.

To this end, the Licensing Modernization Project (LLMP) is a Southern Company-led effort,
cost-shared with the DOE, to develop foundational elements of a modernized technology-inclusive
regulatory framework., Such a framework uses a risk-informed and performance-based
methodology to set technical requirements for design and licensing of advanced non-LWRs. As
such it incentivizes innovative approaches to safety improvements by leveraging these
enhancements to reduce regulatory complexity and by removing unnecessary burden. The work
also allows the regulator to be able to be better prepared for structured conversations with a number
of developers who are developing spectrum of technologies and designs. Nuclear Regulatory
Commission plans to endorse the LMP proposals via a regulatory guide in 2019.

To this end, I commend the House for passing the Advanced Nuclear Technology Development
Act of 2017 (H.R. 590), cosponsored by Congressmen Latta, McNerney, Fleischmann, Doyle,
Hudson, and Tonko. This bill would encourage cooperation between DOE and NRC to develop a
new framework for licensing advanced nuclear energy technologies and directs the NRC to develop

an efficient, risk-informed, technology-neutral framework for advanced reactor "designs.
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Encouraging a more technology-neutral, performance-based and safety-focused regulatory process
would reduce unnecessary regulatory burden, reduce licensing and operating costs, and improve

the economic viability of these newer technologies.

H.R, 1320, Nuclear Utilization of Keynote Energy Act

H.R. 1320, Nuclear Utilization of Keynote Energy Act, co-sponsored by Congressmen
Kinzinger and Doyle, would mandate a long-overdue reform of the NRC fee structure. As the
testimony previously provided to thi$ Committee by Maria Korsnick, on behalf of the Nuclear
Energy Institute, indicated, the nuclear industry believes that H.R. 1320 provides a more rational
fee recovery process for the NRC that limits spending on corporate support and caps annual fees on
operating reactors, while continuing to provide sufficient funding for the Commission’s public
health, safety and security missions. Notably, the bill does not affect “fee for service” activities
such as the resident inspector program and other safety and security inspections and reviews, and
provides vital resources for the development of a regulatory infrastructure for advanced reactor
licensing, The industry also supports the reforms contained in H.R. 1320 that would fight

“regulatory creep” by focusing licensing reviews on areas that are safety-significant.

H.R. (Discussion Draft) Nuclear Energy Competitiveness

As noted in previous testimony before this Subcommittee, the nuclear industry
supports efforts to streamline the requirements of 10 C.F.R. 810 with regard to the export
of non-classified nuclear technology. Requiring individual DOE approval for each

application has put U.S. suppliers at a distinct disadvantage with regard to overseas
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competitors. Nuclear technology is a global market, and the United States is in imminent
danger of ceding leadership to our international competitors, as China and Russia and others
aggressively pursue market opportunities in the developing world. These overseas markets,
and the export of clean, safe American nuclear technology, would provide efficiencies of
scale that would support a nuclear manufacturing and engineering infrastructure that can
simultaneously create American jobs and improve national security by allowing the U.S. to
continue to influence worldwide nuclear safety, security and nonproliferation policies. We
greatly appreciate your attention to our request for review of Part 810; systematic reform of
the export approval process will allow U.S. suppliers to compete in international markets

and restore the U.S, to a position of leadership with regard nuclear technology.

H.R. (Discussion Draft) Report on Pilot Program for Micro-Reactors

Construction of advanced reactors at DOD and DOE facilities is another way to “harness
the power of collaboration™ that I referenced above, and will support the development and
commercialization of advanced nuclear technologies while enhancing the resilience of our
national security infrastructure. The type and size of reactors that are likely to be utilized in this
service will allow for agile and efficient deployment, providing for early experience in the
regulatory processes necessary to support deployment of larger, utility scale technologies in the
coming years. If we can successfully combine the purchasing power of the Department of
Defense, the technological expertise of the Department of Energy and the innovation and agility
of the private sector, the whole truly will be greater than the sum of its parts. Another word for

this is “synergy.” Sometimes overused, Webster’s tells us that the term is based on the Greek
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word “sunergos” which translates as “work together.” Because these technologies are so new,
our recommendation is that DOE be allowed some flexibility with regard to both the type and
size of the reactors that qualify for the program.

H.R. (Discussion Draft) Advanced Nuclear Fuel Availability Act

Many of not all of the advanced reactor concepts rely on a new or innovative fuel design, often
requiring High Assay Low Enriched Uranium (between 5% and 20% enrichment) for commercial
deployment. Further, and perhaps more critically from a timeliness perspective, many of the
demonstration scale reactors will also require HALEU. It is imperative that the DOE and private
sector initiate programs to support not only the supply of HALEU, but also the infrastructure

requirements necessary for its transport and regulation.

Conclusion

I applaud this Subcommittee and the Congress, as a whole, for its support of advanced
nuclear technologies. I would also stress our appreciation for the DOE’s and the Administration’s
continued support for nuclear innovation. We face a pivotal moment for the nuclear industry in the
United States. Congress, DOE, the nuclear industry and other stakeholders must to work
collaboratively to create a technological and regulatory framework that will allow advanced
reactor technologies to become a commercial reality. The legislation before the Subcommittee
today would make significant strides toward that goal. The benefits to American citizens in terms
of U.S. national security, global leadership, global economic competitiveness, technological
superiority, development of high paying jobs, and the environment are vast and justify a strong

federal role.
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Thank you for allowing me to appear before this Subcommittee today. I will be glad to

answer any questions you might have.

15
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Mr. JOHNSON. Thank you, Mr. Irvin.
Dr. Lyman, you are now recognized for 5 minutes.

STATEMENT OF EDWIN LYMAN

Dr. LYMAN. Thank you. On behalf of the Union of Concerned Sci-
entists I would like to thank the chairman, ranking member, and
otger members of the committee for the opportunity to testify
today.

UCS supports DOE investment in nuclear energy research and
development, but with a focus on increasing safety and security of
the once-through cycle.

In the near term we see promise in projects such as developing
accident tolerant fuels for current light-water reactors. But our
analysis to date has not identified any advanced reactor design
that offers clear safety and security improvements over today’s
light-water reactors.

So, it is in that spirit that I would like to comment on the four
bills today.

We support the discussion draft on advanced nuclear fuel avail-
ability. We think it makes sense for an assessment to be made of
the availability or the likely availability of HA-LEU. And that will
help to assess the viability of advanced reactor declining in mid-
term. But the acquisition of HA—LEU should be closely tied to real-
istic projections of the need for the material.

A couple of additions. We think that the study shouldn’t evaluate
the larger nonproliferation implications of the production of HA-
LEU. Even though HA-LEU is low-enriched uranium and cannot
be directly used in nuclear weapons, the material does pose pro-
liferation security concerns and if there is going to be expanded
production and use of that material, as well as the potential for ex-
ports of reactors that would use it, and foreign customers, we think
that that is not—that evaluation has not been made yet, and it
should be.

On H.R. 1320, we oppose most aspects of the bill because we do
not support so-called streamlining of licensing that might lead to
shortcuts in the approval of advanced reactors without fully resolv-
ing the safety and security concerns that are unique to these new
designs.

On the nuclear energy competitiveness discussion draft we share
a lot of the concerns that we have heard today about the definition
of lost proliferation risk technology, and how that must be evalu-
ated within the context of any export, especially today.

And I would just like to clarify the record. My testimony did not
say that it is easy for a country to misuse a light-water reactor to
produce plutonium for weapons, however, it is not out of the ques-
tion. In fact, the technology for processing has been available now
publicly for many decades. So you can’t discount that. And you
need to consider the risk of breakout—that is, throwing the IAEA
inspectors out and using the facilities you have to make weapons
rapidly—in any export consideration.

Finally, on the issue of microreactors, we do not share the opti-
mism about the promise of these facilities, especially for Depart-
ment of Defense sites and energy resilience. We think that the
military should cast a skeptical eye on the stories that they are
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being told about how these reactors are going to be so safe and se-
cure they can’t melt down, and especially how they can provide re-
silience. In fact, any nuclear reactor really requires electrical power
to operate safely, and the only way these reactors could provide
power and disconnect it from the grid is in what is called island
mode, which is not well established in any designs.

So, I would urge that the study include an assessment of the
safety and security, and the potential applications for the safety of
U.S. military personnel and usability of military facilities if there
were a safety, or security, or sabotage incident that would lead to
large-array large release.

I hope these observations are useful. I welcome your questions.
Thank you.

[The prepared statement of Dr. Lyman follows:]
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SUMMARY OF UCS TESTIMONY

The Union of Concerned Scientists (UCS) supports federal investment in nuclear energy
research and development focused on increasing the safety and security of the once-
through fuel cycle.

UCS supports the Advanced Nuclear Fuel Availability initiative, provided that the
program includes a study to address the proliferation and security implications of
commercial-scale production and use of high-assay low enriched uranium (HA-LEU).
UCS is neutral on the provisions in H.R. 1320 regarding Nuclear Regulatory Commission
corporate support and user fee caps but opposes the provisions regarding regulatory
streamlining in Sections 4-7.

UCS believes the provisions in Section 3 of the Nuclear Energy Competitiveness
discussion draft regarding improvements to the Part 810 process are premature and raise
proliferation concerns. They should first be evaluated in the Section 2 review.

UCS does not see a compelling need for the pilot program to develop micro-reactors at
critical national security locations that would be defined by the study called for in the
Report on a Pilot Program for Micro-Reactors discussion draft. In addition, the study
outlined in the draft does not specifically address crucial considerations, such as the

safety and security of micro-reactors.
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On behalf of the Union of Concerned Scientists, I would like to thank Chairman Upton, Ranking
Member Rush, and the other distinguished members of the Subcommittee for the opportunity to

provide our views on the legislation being discussed today.

The Union of Concerned Scientists (UCS) has more than half a million supporters, united by a
central concern: that we need sound scientific analysis to create a healthy, safe, and sustainable
future. UCS, while neither pro- nor anti-nuclear power, has served as a nuclear safety and
security watchdog for nearly fifty years. Combating the threat of global climate change is one of
our priorities, and we have not ruled out an expansion of nuclear power as an option to help
reduce greenhouse gas emissions—provided that it meets high standards of safety and security. It

is from this perspective that I offer the comments below.

UCS supports DOE investment in nuclear energy research and development, with a focus on
increasing the safety and security of the once-through fuel cycle. This applies to both
evolutionary improvements in current-generation light-water reactor technology and advanced
reactor development. In the near term we see promise in projects such as the Accident Tolerant
Fuel program, designed to improve light-water reactor fuel behavior during both normal
operation and accidents. However, our analysis to date has not identified any advanced reactor
design that offers clear safety and security improvements over today’s light-water reactors. In
fact, some reactor concepts introduce new and significant safety and security issues. These must
be effectively resolved in the design phase if advanced reactors are to be viable candidates for

wide-scale deployment.
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Unfortunately, there are troubling trends today that have the potential to undercut advances in
nuclear safety and security. The commercialization of any non-light water reactor will take
decades and require billions of dollars in investment. There are no feasible shortcuts in the
technology development process that is required. Attempting to accelerate the commercialization
of advanced reactors by allowing reactor applicants to bypass important technical work and
mandating “streamlined” regulatory reviews could result in the premature deployment of designs
whose safety characteristics have not been fully validated. Also, a drive to reduce capital and
operating costs to make advanced reactors more competitive could be counterproductive if it
involves weakening the standards that apply to current-generation reactors, including
requirements for a high-strength, leak-tight containment building, a robust security force to
protect against terrorist attacks, and off-site emergency evacuation plans. We hope that in
addition to the issues addressed by the legislation being discussed today, the Subcommittee will
take a hard look at all the necessary aspects of a program that would facilitate the deployment of

a new generation of reactors that are genuinely safer and more secure than the current one.

We address the four pieces of legislation below.

1. Advanced Nuclear Fuel Availability (Discussion Draft)

UCS supports the initiative that would be authorized by this bill. A number of advanced reactor
designs would require large quantities of high-assay low enriched uranium (HA-LEU) fuel
(which has greater than 5 percent and less than 20 percent uranium-235). In addition, some
accident-tolerant fuels for light-water reactors may require HA-LEU toward the lower end of the

4
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enrichment range. But the existing supply chain for this material is very limited, and is currently
needed to support operation of research and test reactors and medical isotope production
facilities around the world. The draft’s provision in Section 2(b){4) for periodic surveys to assess
demand for HA-LEU is sensible. The study will also provide useful data on the cost and time
needed to establish a reliable supply of HA-LEU, as well as the infrastructure to support its
processing, and will help to assess the viability of advanced reactor deployment in the near term.
Acquisition of HA-LEU by the DOE should be closely tied to realistic projections of need for the
material. The DOE should also be prepared for the possibility that it may need a substantial
supply of HA-LEU to fuel the Versatile Test Reactor now under consideration. Although the
DOE’s preferred fuel for the reactor is plutonium, it is likely, in our view, that plutonium fuel use

will prove infeasible.

We recommend a few additions to the discussion draft. First, the DOE program should prioritize
acquisition of HA-LEU through downblending of excess highly enriched uranium (HEU) stocks.

A recent independent assessment by a scholar at Princeton University estimates that the U.S. has

more than 100 metric tons of HEU reserved for military purposes that could be declared excess
to nuclear stockpile requirements. In addition, should relations with Russia improve, as we hope,
a revived nuclear cooperation program to purchase Russian HEU for downblending to HA-LEU

would be a win-win endeavor.

Second, the draft should require that the DOE evaluate separately HA-LEU with enrichments of

fess than 10 percent uranium-235 and HA-LEU with more than 10 percent uranium-235. Both
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the Nuclear Regulatory Commission (NRC) and the International Atomic Energy Agency
(IAEA) classify these materials differently with respect to security. A 10-kilogram quantity of
the latter material is classified as Category 11, whereas 10 kilograms of the former would be
Category 11, the same as LEU with enrichments of 5 percent or less. This is an important
distinction because, as the committee staff’s hearing memo points out, the U.S. does not have
any Category IT commercial fuel cycle facilities. Understanding the differences in projected
demand between these two categories of enrichment would help to guide the DOE’s

development of an appropriate acquisition strategy.

Finally, the report to Congress that Section 3 requires should include a non-proliferation and
security impact assessment of any new DOE program for acquisition and supply of HA-LEU.
Although HA-LEU is classified as low-enriched uranium and is therefore regarded as highly
impractical for direct use in a nuclear weapon, the material does pose proliferation and security
concerns, especially in the higher enrichment range, as reflected by the NRC and IAEA Category
IT classifications. HA-LEU with enrichment just below 20 percent was deemed too risky by the
international community to be stockpiled by Iran. Therefore, the DOE should carefully evaluate
the international impact of the precedent that the U.S. would establish by creating a new program
for HA-LEU supply. Moreover, since U.S. advanced reactor developers may seek to sell HA-
LEU-fueled designs overseas, and foreign advanced reactor vendors may seek to purchase U.S.
HA-LEU, the proliferation and security implications of U.S. HA-LEU exports warrant close

examination.
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2. H.R. 1320, Nuclear Utilization of Keynote Energy Act

UCS has many concerns with this bill. We oppose the bill’s arbitrary deadlines for completing
environmental reviews and licensing actions, and the provisions that would curtail the hearing
rights of intervenors in regulatory proceedings. In our view, such changes are unlikely to have a
meaningful effect on the time required for the commercial deployment of advanced reactors, but
will compromise safety and security. There will be new technical and policy issues associated
with new reactor technologies, and addressing those issues may be time-consuming and
resource-intensive. It may simply be infeasible to speed up the process. In any event, addressing
these issues during the design and preliminary licensing stage will be easier and cheaper than

doing so during construction or after startup.

We also do not support H.R 2340°s attempt to micromanage the NRC by imposing arbitrary caps
on cotporate support costs and user fees. However, we acknowledge that the provisions limiting
these costs and fees, Section 3(a)(3) and Section 3(b)(3), contain the caveat that they are imposed
only “to the maximum extent practicable.” Moreover, the bill provides for a 1-year waiver of the
annual fee cap by the NRC. To the extent that these measures give the NRC the ability to
routinely exceed the caps as necessary to ensure safety and security, we take a neutral position

on the cap provisions.

We strongly oppose most other sections of the bill for the above-stated reasons. Section 7(c)(1)
imposes one-size-fits-all timelines on the NRC’s environmental and safety reviews for new
reactors, without any technical justification. Section 7(c)(4) would allow the NRC to grant

7



101

licenses for nuclear reactors or spent fuel reprocessing plants before hearings on the license
applications are concluded. And Section 6 would automatically impose informal hearing
procedures for nuclear reactor licensing actions, with very limited exceptions, instead of

allowing the presiding officer of the hearing to make that determination, as is currently the rule.

We also have concerns about Sections 4 and $. These would require the Comptroller General to
provide studies on the implications of repealing restrictions on foreign ownership, control, or
domination of nuclear facilities in the United States, and on the implications of eliminating the
requirement for mandatory hearings in NRC licensing proceedings. Although UCS does not
oppose studies, provided they are well-formulated, in these cases we see little point in more

study of dangerous proposals. With regard to elimination of mandatory hearings, [ would refer

vou to our 2016 Senate testimony opposing a similar provision in the Nuclear Energy Innovation

and Modernization Act, $.2795 (which was subsequently stricken).

3. Nuclear Energy Competitiveness (Discussion Draft)

This bill would amend the Atomic Energy Act to allow for the expedited consideration of
requests for transfers of “low proliferation risk reactor technologies.” The Secretary of Energy
would be given the authority to determine which technologies could be classified as “low
proliferation risk.” Fuel fabrication and other fuel cycle technologies (e.g. “sensitive nuclear

technologies™) would be excluded.



102

The purpose of the draft bill appears to be creation of a fast track for authorizing exports of
nuclear reactors that use low-enriched uranium fuel to countries that are predetermined to be
trustworthy. But the proliferation risk of any technology is not an intrinsic and absolute
characteristic, and the potential proliferation threat posed by any country depends on many
factors and can change rapidly. Technology transfers cannot be undone. Any light-water reactor
can become a plutonium factory if a country decides to do so and develops a reprocessing
capability. As the example of Iran has shown, the latent proliferation potential of technology
acquisition and the risk of “breakout” must be fully considered, with an eye to the future, Given
today’s geopolitical dangers, the scope of proliferation impacts of nuclear technology transfers—

both direct and indirect—should be broadened, not limited.

For instance, exporting nuclear reactors to a country that already has an established nuclear
industry, such as the United Kingdom, could have quite different proliferation implications than
exporting the same reactors to a country that is new to the nuclear business, such as Saudi
Arabia. And if that new entrant uses the acquisition of nuclear reactors as justification for
developing indigenous enrichment or reprocessing facilities, or its neighbors are prompted to
acquire nuclear technology themselves, the proliferation risk of the reactor exports could be
significant. These types of considerations are presumably part of the DOE’s current assessment
of applications for activities requiring specific authorizations, such as nuclear reactor technology
exports. It is not clear that fast-tracking the review process can be done without increasing the

risk that important factors may be overlooked that could ultimately jeopardize our own security.
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In any event, as NNSA Assistant Deputy Administrator Art Atkins testified before this
Subcommittee in February of this year, the long pole in the tent is not the DOE review, but- the
often lengthy period of time that foreign countries take to submit the assurances that the
Department of State requires for concurrence. A fast track that eliminated the need for these

assurances would not be advisable.

Finally; we do not give credence to the often-heard argument that the United States needs to
engage in a race to the bottom with other, less responsible nuclear export nations by weakening
critical nonproliferation criteria to make U.S. exports more competitive. U.S. nuclear vendors
should focus on making products that are so safe and secure that foreign customers would be

glad to accept a slightly longer wait to receive them.

We therefore propose that rather than modify current law, the discussion draft should incorporate
its Section 3 proposal for a fast-track into the review of civil nuclear commerce required by

Section 2. This will enable a full evaluation of its risks and benefits.

4. Report on Pilot Program for Micro-Reactors (Discussion Draft)

This discussion draft would require the Secretary of Energy to develop a report describing “a
pilot program to provide resilience ... at Department of Defense and Department of Energy
facilities by contracting with a commercial entity to site, construct, and operate at least one

licensed micro-reactor” by December 31, 2027. (In the draft, “micro-reactor” is defined as a

10
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reactor with a power capacity of up to 50 megawatts. Other sources, such as ARPA-E, define it
as a reactor of 10 megawatts-electric or less. A 50-megawatt reactor, such as a single NuScale

module, is typically considered a “small™ modular reactor.)

As stated above, UCS will not object to a good study that will advance knowledge and
understanding. But the list of required elements of the study in the discussion draft is not
sufficient to furnish all the information needed for a fair cvaluation of the merits of the proposed
pilot program, or of the risks and benefits of a plan to deploy micro-reactors at DOD and DOE

sites to provide “energy resilience.”

For instance, the draft vaguely calls for “assessments™ of different nuclear technologies, but does
not explicitly require analyses of nuclear safety and security: top-line information that a base
commander would want to know. Even a so-called micro-reactor would contain enough
potentially dispersible radioactivity to render large areas of a site instantly unusable or even
uninhabitable in the event of a severe accident, sabotage, or an enemy military strike. It is not
clear why the military would want to be saddled with the additional burden of protecting nuclear

reactors and their irradiated fuel, and having to deal with the aftermath of a radiological release.

The 2016 Defense Science Board study on energy systems for forward/remote operating bases,
while barely addressing safety issues, includes a recommendation that the “Defense Threat

Reduction Agency (DTRA) with the Department of Energy (DOE) should conduct a study to

11
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assess ... consequence management scenarios” for very small reactors. Such a study, including a
comprehensive safety and security review, should be incorporated into the discussion draft’s

proposed pilot plant report.

Some advocates for micro-reactors underplay safety and security risks, asserting that the reactors
are “passively safe.” But passive safety systems are not infallible——especially with respect to
sabotage— and no nuclear reactor is completely immune to meltdown. For instance, a 2017
Idaho National Laboratory study of onc of the candidate micro-reactors, the two megawatt-
electric Special Purpose Reactor, identified many unknowns that are “major concerns,” including
seismic event impacts. Flooding was also found to be a potentially serious accident initiator, And
the study found that the reactor lacked sufficient defense-in-depth to prevent fission product

release.

In addition, the INL study sheds light on the key question of to what extent micro-reactors could
improve “energy resilience” in practice. As demonstrated by the 2011 Fukushima nuclear
disaster, which was initiated by a total loss of power, nuclear reactors generally require access to
independent sources of power to remain safe in an emergency. This is also true for passively safe
micro-reactors. The INL study considered events where the Special Purpose Reactor would lose
electrical power and found the “potential for significant core damage,” with the “potential need
for [a] backup generator” and “battery backup.” Thus the reactor that is supposed to provide
energy resilience itself nceds backup diesel or battery power to keep from melting down. Some

small modular reactor designs, such as NuScale, have proposed an “island mode” of operation in

12
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which a subset of modules is designated to supply electrical power to other modules in the event
of a loss of external power. But this requires deployment of multiple modules and introduces
complexity. Issues such as these should be included in the pilot plant study in order to make it as

balanced and useful as possible.

We hope that these observations are useful for the Subcommittee’s deliberations. Thank you for

your attention.
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Mr. JOHNSON. Thank you, Dr. Lyman.

The committee will now stand in recess until after votes. And we
will reconvene and begin our rounds of questions. Thank you.

[Recess.]

Mr. JOHNSON. The hearing will come to order. And the Chair will
now recognize himself for 5 minutes for questions.

Mr. Merrifield, your testimony notes that the discussion draft’s
expedited process for low proliferation risk technologies could be
improved. How can the legislation find the right balance between
having a defined set of technologies that would clearly be directed
under the new process while still providing flexibility going forward
that future innovations are not limited?

Mr. MERRIFIELD. Well, I think, Mr. Chairman, there are a couple
aspects that we would focus on. One is obviously how you define
low proliferation technologies. And we, it is our view that defining
that, those technologies, commercial nuclear reactors other than
those which are designed to utilize mixed oxide fuel would be a
common sense way of doing that.

We have a, you know, obviously, very stringent process with the
NNSA here in the United States, as well as IAEA, which looks very
closely at countries that operate those, those reactors. That is a
solid and common sense framework that provides I think an appro-
priate level of protection.

As it relates to the U.S. Governmental process, I think one of the
issues that really drags these things out right now is the inter-
agency process. That, combined with the assurance processes is, as
it is currently put in place, has really caused many U.S. companies
which are exporting these technologies to really be put at disadvan-
tage and they are having their applications really dragged out far
longer than they need to be.

So, simplifying that process for obtaining those assurances poten-
tially by having more standardized form of assurances we think
makes a whole lot of sense. At the end of the day if we make it
too hard to export U.S. technologies, people will go elsewhere to
countries that don’t have those concerns.

Mr. JOHNSON. All right. Well, thank you.

Ms. Mann, the legislation that I am proposing to reform DOE’s
Part 810 review process is meant to provide the U.S. nuclear indus-
try at least a level playing field in the global nuclear marketplace,
as in some countries, the suppliers are primarily, if not exclusively,
government-owned vendors.

In your experience can you tell me how has, how has your experi-
ence been working with DOE on 810 applications? What have you
experienced?

Ms. MANN. Thank you. So because our, our activity involves ura-
nium enrichment we are absolutely caught entirely by the 810 sys-
tem, and at the very highest level of the licensing restrictions for
everything we do. You know, that process is not necessarily fun or
painless, but we have found that the Department of Energy has
been incredibly professional in working with us.

Now, do those approvals take longer than they need to? In many
cases they do. That is partly due to the problem we have been talk-
ing about, getting the foreign government assurances. But we see
that many of the reforms that have been made to date with elec-
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tronic licensing, increased transparency, and accountability have
been incredibly helpful.

But I do think that your draft makes some very useful rec-
ommendations: the delegation of authority, and looking at ways
that you can improve what falls into the general license category,
will definitely support American users.

Mr. JOHNSON. OK. Well, what further needs to be done to ensure
that regulatory requirements don’t have a chilling impact on U.S.
exports of nuclear technology and assistance to those countries re-
questing it?

Ms. MANN. The balance between promotion and protection is al-
ways a tricky one. And as a company that does deal with very sen-
sitive technology, that is the balance that we are always looking to
have in place.

I think that, again, the transparency and the accountability in
the process go far towards supporting that process. The rec-
ommendation that Commissioner Merrifield is making about a
more standardized form of assurance helps. And whatever you can
do to get those time frames down.

But I also note that the 810 system does something for the U.S.
that we don’t see our competitors having an advantage of, and that
is the general license system. So, to the extent that we can improve
that further, we will get better, you know, better gains.

Mr. JounsoN. OK.

Mr. MERRIFIELD. Mr. Chairman.

Mr. JOHNSON. Did you want to comment?

Mr. MERRIFIELD. Well, I was just going to say one thing I forgot
to mention in our suggestion is also the notion of reducing the
number of agencies that need to concur. The DOE and NNSA are
perfectly capable of doing the vast bulk of these. We ought to let
them go ahead and do it and not necessarily need some of the oth-
ers in the process.

Mr. JOHNSON. OK. Nuclear power plants last a long time. And
I would think U.S. engagement with those reactors around the
world can help ensure many years of economic cooperation and
peace. According to the EIA, almost 200 gigawatts of new nuclear
energy capacity are projected to be added throughout the world by
2050. These plants are going to be built.

Mr. Merrifield, in your testimony you mention that today the
U.S. is but one of many highly competitive countries vying for a
role in supporting the development of, development of operations of
nuclear power plants overseas. Can you describe the type of com-
petition U.S. suppliers face and the benefits of U.S. engagement in
these opportunities around the world?

Mr. MERRIFIELD. Well, it is

Mr. JOHNSON. And I am already out of time. So if you can make
it a quick answer I would appreciate it.

Mr. MERRIFIELD. Yes. It is very strong competition. You have got
China and Russia, which are often very competitive technologies
with a lot of financing behind them. You have Korea, which has a
demonstrated technology which is going to deploy four units in the
UAE, which is a very aggressive competitor. And France has been
very successful in a variety of other countries.
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The U.S. has strong competition. We don’t have the same eco-
nomic tools behind us. We really do need all of the effort of the
U.S. Government if we are to increase these U.S., these vital U.S.
technologies.

Mr. JOHNSON. Thank you. I yield

Mr. MERRIFIELD. Oh, I was going to say these are 100-year rela-
tionships. That is what our competitors know and that is what we
need to focus on.

Mr. JOHNSON. The long term.

I yield back the balance of my time, which I have none, and I
recognize Mr. McNerney for 5 minutes.

Mr. McNERNEY. Well, I thank the Chair. And I thank the wit-
nesses. I apologize for missing your testimony. I was in another
committee.

I am going to start with Mr. Lyman. What are the costs associ-
ated with fabricating HA-LEU through downblending of excessive
highly enriched uranium stocks as opposed to using conventional or
alternative fabrication methods?

Dr. LYMAN. Well, I think until—it is hard to talk about the cost
of the alternative until the scope of the program has been estab-
lished, as well as what it would take not only to—what it would
take really to support Ms. Mann’s effort to acquire a capability to
reconfigure plants and license them for producing HA-LEU.

So until that scope is recognized, there are a factors on the costs,
so I couldn’t say. But clearly if existing HA-LEU stocks are avail-
able, that downblending, depending on the quality of the source
material, could be, you know, a competitive option I would think
since——

Mr. McNERNEY. Thank you. What about the nonproliferation
comments, could you expand on that a little bit?

Dr. LYMAN. Yes. Well, in general HA-LEU, even though it is
below the 20 percent enrichment threshold, it is only if you look
at a material that is right below that threshold it only takes about
one-tenth of the separated work to produce weapons grade uranium
over 90 percent as it does for natural uranium.

So, having a stock of that moderately enriched uranium does give
a leg up to a nation that might want to start producing high-en-
riched uranium for weapons. And that is our point now, that is
why Iran, there was so much concern about Iran stockpiling this
material.

In addition, that material could be used for radiological weapons
which has been their study in the past.

So it is important to examine those issues if you do develop a
new demand and production capacity for this material, start ex-
porting, other countries may be kind of interested in similar de-
signs, want to start producing HA-LEU themselves. I think that
warrants further exploration.

Mr. McNERNEY. Thank you. Mr. Irvin, where does the Southern
Company see small modular reactors fitting into their business
model?

Mr. IrvIN. That is a good question and it is an interesting one.
We view SMRs as being a critical component of the maintaining
the supply chain as we go forward for advanced reactors. We are
always looking at our customers’ needs and evaluating what they
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are telling us with regards to their price and performance require-
ments.

I believe that SMRs have a critical challenge with respect to
being competitive against natural gas combined cycle in the U.S.
That doesn’t mean that that future is not bright. And certainly
there is a significant opportunity for SMRs, but I do think it is
challenged.

We, we see advanced reactors as providing a potential to drive
down the costs low enough to be competitive with the natural gas
combined cycle. And so really the core component of SMR is pro-
viding a bridge to that future.

Mr. McNERNEY. Good segue.

Mr. Merrifield, how do you, how do we help jump start the indus-
try without hampering the NRC’s capability to do their job?

Mr. MERRIFIELD. Well, I think, I think, you know, a number of
pieces of legislation that you have before you today would be, would
be helpful. In terms of the NRC’s process, I think the agency’s
made a lot of, a lot of progress on right-sizing itself. I think putting
in specific deadlines for reviewing applications, reviewing environ-
mental reviews, I think that is certainly appropriate and I cer-
tainly would support that.

Overall, in the part of the advanced reactor community, I think
having appropriate funding through other committees of Congress
is going to be important to your technologies which have great
promise. They are certainly deployable in the late 2020s, and the
U.S. is ahead in this technology. Certainly want to take advantage
of that for export purposes.

Mr. McNERNEY. So in honor of the sitting chairman, what about
the nuclear waste issue? Do you see a resolution of that in the
works or what are your feeling about that?

Mr. MERRIFIELD. Is that directed toward me?

Mr. MCNERNEY. Yes. Yes, sir.

Mr. MERRIFIELD. Well, I have a specific prohibition against lob-
bying Congress on Yucca Mountain related issues. So, with that ca-
veat I think that there are common-sensical ways to address the
material. There are several proposals for interim storage facilities,
both in Texas and New Mexico, which provide I think common
sense ways of dealing with this in the interim.

At the end of the day, my personal view as an American is Yucca
Mountain is a perfectly safe place to put that fuel.

Mr. McNERNEY. Thank you. Mr. Chairman, I yield back.

Mr. SHIMKUS [presiding]. Thank you. The gentleman yields back
his time.

It is great to have you here. It is great to be in the chair for the
Energy Subcommittee. So let me go with my round of questions,
kind of similar to what I did with the first panel. I want to go to
Ms. Mann.

Your testimony notes that your NRC-licensed facility is capable
of producing high-assay LEU or low-enrichment uranium for ad-
vanced nuclear fuels. I would like a brief clarification. Are there
any technical, regulatory, or other legal restrictions from your en-
richment plant to make high-assay LEU for commercial purposes?

Ms. MANN. Certainly the technology is fully capable now of doing
that. The site that we have we think is certainly suitable. We do
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need a nuclear NRC license amendment to build a HA-LEU en-
richment module. But there are no other restrictions on that tech-
nology or that proposal other than, of course, having a market that
we can serve.

Mr. SHIMKUS. Markets are important as you directly put.

Are you aware—and you were in here for the first panel, so this
is a similar question—are you aware of the GAO report that re-
cently analyzed the NNSA’s preliminary cost estimates and mission
statement regarding future enrichment needs for American defense
purposes?

Ms. MANN. I am generally familiar.

Mr. SHIMKUS. Based on your experience in building and oper-
ating the only enrichment plant in the United States, what is your
perspective on GAO’s conclusions on NNSA’s cost estimates?

Ms. MANN. There are certainly two very different things. We
built a greenfield commercial enrichment facility in New Mexico,
taking it from what was a effectively a square mile of scrub brush
and coyotes in 2006, and turning it into a high class enrichment
facility. And investment to date is about $5 billion.

I think that is very different than the cost range that was envi-
sioned for a much smaller footprint of capacity for the DOE domes-
tic uranium program.

Two comments on that. One, I do believe there is strictly a clear
delineation between civil and military programs. I can also tell you
that the cost estimates that are in that GAO report are
unsustainable, whether it be for the commercial fleet or for an
emerging advanced reactor community.

Mr. SHIMKUS. So you were, again, here during the first panel.
And what do you respond—and he could have stayed, too—MTr.
MecGinnis’ comments on the similar question?

Ms. MANN. I certainly appreciate that the Department has other
missions it needs to fulfill. And I understand that they may be
looking to merge some of those. But what we are looking at is the
near-term need for HA-LEU fuel for commercial reactors, on a rel-
atively small demand, even if you aggregate all of those small
pieces from different users.

If you try to put the defense program on that backs of that, you
will break it.

Mr. SHIMKUS. And Mr. McGinnis’ comment which, you know, I
fleshed out a little bit but not enough, he seemed to be making the
debate of competitive marketplace and having two production fa-
cilities. How would you comment on that?

Ms. MANN. We certainly support competition. And I can tell you
we are very much aware of the competition that we see, both in
the enrichment market and other parts of the fuel cycle. And that’s
really up to the market to bear.

We know that utilities, like Southern here, like a very diverse
range of supplier. I think the question is until we know what the
full demand profile is, how many advanced designs, advanced fuel
types move forward I am not sure what that industry is capable
of sustaining in the earliest years.

Mr. SHIMKUS. Well, I think that’s been my point, too, because I
would concur that we would like to have multiple sources, like to
have competition. We want lower costs and more efficiencies.



112

But I am also concerned about the Government overbuilding on
a projected market which may not be there immediately to fulfill
the production needs and desires, and you will have stranded costs
there in producing fuel that you may not need to do.

Ms. MANN. I will just tell you quickly that the existing fuel cycle
is under quite duress due to the falling demand, to the significant
amount of inventories, to state-sponsored competition. We are try-
ing to sustain that. And if you look at trying to add additional pres-
sures on top of that, it’s not sustainable.

Mr. SHIMKUS. Well, and I follow it very closely because I have
the Honeywell facility. And I have talked with DOE quite a bit
about the multiple individual markets that don’t produce it, but
then the repurposing of, in essence, Government-subsidized ability
to purchase and buy and then also create fuel waste. It makes it
hard for a corporate entity to be able to provide that certainty.

So, I am going to yield back my time. And thank you for answer-
ing those questions. And then yield to Mr. Green for 5 minutes,
from Texas.

Mr. GREEN. Thank you, Mr. Chairman. I thank our witnesses for
waiting here today.

Mr. Merrifield, based on your vast experience in the Nuclear
Regulatory Commission I would like to ask you a few questions on
the NRC’s fee and Mr. Kinzinger and Mr. Doyle’s bill.

Section 3(b) of the bill would provide an exclusion of fees for
those costs associated with the development of regulatory infra-
structure for advanced nuclear reactor technology. Can you talk a
little bit about why this provision is so important to this new in-
dustr)‘r? and how our current NRC fee structure stifles growth in the
sector?

Mr. MERRIFIELD. Yes. Thank you very much, Congressman, for
that question.

A couple of things. First, I think if you look historically, with the
current fee in nuclear reactors they did not have to pay those kind
of fees when those reactors were developed in the 1960s, 1970s,
and 1980s. So concurrently I think that is one issue.

The second one is these are nascent technologies. These are not
large companies that are developing these technologies. They are
smaller. They are innovative. And they are currently in the market
seeking funding to bring those designs forward.

Placing on top of all of that effort the costs of the NRC, building
its regulatory infrastructure would be, would be potentially crush-
ing. And that’s really a role and responsibility that is more appro-
priately left to the U.S. Government. And so I believe, and
ClearPath Action believes that the language is appropriate.

Mr. GREEN. As more and more nuclear plants go offline across
the country, the fee burden is felt more heavily by those who re-
main. Do you feel the current NRC structure is sustainable? And
if not, is there a tipping point that you expect to come?

Mr. MERRIFIELD. I think that is, I think that is a great question.
And I agree with the direction from which it comes.

Yes, I do think Congress is going to have to continue to take a
look at the number of reactors and adjust the amount of fees that
are put on licensees as a result of it. The NRC has certain breadth
of work that they have to do. But there will become a point at
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which I think there will need to be increased general revenues
dedicated to that to make sure that that fee structure isn’t overly
burdensome to U.S. utilities.

Mr. GREEN. So, do you have a year. I mean, because some of this
legislation needs, sometimes it takes years to get something
passed. Do you have any idea when that may be, looking into the
future?

Mr. MERRIFIELD. Well, I think, I think this is something that this
committee should be thinking about and Congress should be think-
ing about right now. I mean the discussion is as many of a quarter
of the reactors could potentially go offline. I think, you know,
changing the current ration that previously was 90:10, I think tak-
ing it to a different ratio makes sense currently right now.

Mr. GREEN. Do you feel the draft legislation adequately address-
es these challenges?

Mr. MERRIFIELD. I think the legislation is a great step in the
right direction.

Mr. GREEN. While I made clear before that I am not fond of
DOEFE’s recent notice of public review that proposed subsidizing cer-
tain industries, I do think we face a challenge that needs to be ad-
dressed. We have heard from many witnesses on multiple pieces of
legislation.

What else should Congress be looking at to shore up the domestic
nuclear energy production in the coming year other than these leg-
islations?

Mr. MERRIFIELD. Well, I think having, having the fast reactor ca-
pability out in Idaho is going to be important for the testing of the
various rules that will be used for these reactors. So I think that
is an important one.

I think the actions that Congress has made to make sure the
DOE loan guarantee program stays in place is important.

I think the Ex-Im Bank is an important tool for the export of
these reactors, so I would certainly recommend continuation and,
frankly, some strengthening of their nuclear capabilities.

Those are among some of the things I think Congress ought to
look at.

Mr. GREEN. Well, hopefully next time we reauthorize Ex-Im
Bank it won’t take such a battle as we had last time.

Mr. Chairman, I will yield back my time. And thank you for my
earlier extra 20 seconds.

Mr. SHIMKUS. The gentleman yields back his time. And the Chair
recognizes the gentleman from Missouri, Mr. Long, for 5 minutes.

Mr. LoNG. Thank you, Mr. Chairman.

Mr. Irvin, your testimony focuses a lot on the research and devel-
opment of advanced nuclear reactors. What are the long-term bene-
fits your customers will see after Southern Company invests in
these new technologies?

Mr. IRVIN. So, the industry at large, we talked a lot today about
the nuclear industry being in the crossroads, but I think the indus-
try at large is at a crossroads as well. We have seen the influx of
lots of new technologies being disruptive across the board. And so
as we look forward, we believe investing in technology that is, I am
going to use the phrase, options positive. So I want to create op-
tions. Knowing that I am believing that the future is uncertain I
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want to create technologies that provide multiple options for my
customers.

So, the first and foremost for me is the technology, does it have
a potential to drive down the cost of energy? I believe advanced re-
actors do have that potential.

But further than that, does the technology have the potential to
serve more than just electricity needs? Does it have options for a
multitude of product slates? And these advanced reactors and the
nature in which they operate creates opportunities for nuclear en-
ergy to be transitioned into the industrial sector, into the transpor-
tation sector, but certainly providing low cost electrons.

And so, we see the opportunity for this long-term, stable energy
supply to be pervasive across the entire energy economy.

Mr. LoNG. What does Congress or the Department of Energy
need to do to help companies like Southern Company and other
companies streamline the development of these advanced reactors?

Mr. IrRVIN. Well, I think the one of the most important things
there, and it is something I have seen out of the Department over
the last 5 years do more and more is really seek out industry’s
input and partner with industry in a collaborative way, and take
that feedback from industry as to where we need to move the tech-
nologies to. I think industry, in partnership with the Department,
can accelerate. And we need that collaboration with the Depart-
ment on things like fundamental science, testing capabilities such
as the advanced reactor, fast test reactor that was mentioned ear-
lier.

But then, ultimately, as that collaboration matures we need the
Department and Federal Government to allow industry to then
move forward and commercialize and take advantage of the invest-
ment that has been put in before it.

Mr. LoNG. OK. This next question is for everyone. We will just
start Merrifield, Mann, Irvin, and Lyman down the line if we can.

But for all of you, I have seen some of your testimonies reference
the—in reference to China starting to load fuel into new nuclear
power, a new nuclear power plant, and India, Russia, and Korea
leading the United States in deploying large nuclear reactors over
1,000 megawatt units. Is the United States falling behind these
countries in the field of nuclear energy and nuclear technology in
your opinion, Mr. Merrifield?

Mr. MERRIFIELD. That is—I have got a mixed answer to that.
Frankly, the reactor that is being built in China is a Westinghouse
technology. The United States continues to possess the most mod-
ern nuclear design out there in that particular technology, so we
are leading in that regard.

In terms of construction, obviously Southern Company has two of
those reactors that continue to be built. It is unfortunate that the
cost of natural gas is what it is, which is hindering utilities like
Southern, more and more of those. But certainly there is a robust
export market. And certainly the United States should be a leader
in that, in that regard.

Mr. LoNGg. OK. Ms. Mann, is the United States falling behind
these other countries in the field of nuclear energy, nuclear tech-
nology in your opinion?



115

Ms. MANN. Mr. Long, my specialty is on the nuclear fuel cycle.
And in that regard the answer is clearly no.

But in order to be able to supply into China we need to have an
open market. And that is one of the things we are concerned about
is to make sure that they are able to continue to receive the output
of American technology in their home.

Mr. LONG. Mr. Irvin?

Mr. IRVIN. Personally, I think the race is a little too close to call
right now. But I think the reference to natural gas being low, by
the way it is a good thing for Southern Company if natural gas
prices are low, but it is a clear indication that when the U.S., when
we put U.S. innovation to work through collaboration with the Fed-
eral Government, like we did with learning how to frack, and find-
ing shale gas, then we can clearly stay ahead and put ourselves
further ahead than the rest of the world. And so that is the reason
why we are so focused on innovation.

Mr. LONG. Dr. Lyman?

Dr. LymAN. Well, I would say the answer is no. From our per-
spective safety and security are paramount. And I do agree with
Mr. McGinnis when he said that the U.S. as far as its safety and
security infrastructure for nuclear power is probably the best in the
world.

So we would like to see those concepts, you know, exported. We
don’t want to see a race to the bottom where the U.S. has to com-
promise on its own principles just to compete with China on nu-
clear safety concerns. So we think that that is the best selling point
of U.S. technology is that backbone of safety and security.

Mr. LoNG. Thank you, Mr. Chairman. I yield back.

Mr. SHIMKUS. The gentleman’s time has expired. The Chair rec-
ognizes the gentleman from Pennsylvania, Mr. Doyle, for 5 min-
utes.

Mr. DoYLE. Thank you, Mr. Chairman.

Commissioner Merrifield, welcome back. I want to thank you for
taking the time to speak to the committee on nuclear energy issues
and the NUKE Act. The NUKE Act made several changes from the
discussion draft that was under consideration when you last testi-
fied before the committee. These changes include significantly
longer time lines for major license applications, milestones for new
plants, and the removal of deemed approved language.

Under the current version of the NUKE Act, if the NRC does not
meet the time lines that are laid out in the bill will that have any
effect on an operator’s application?

Mr. MERRIFIELD. Yes, I would have to go back and look at the
explicit detail, but I think it does provide an opportunity for that
process to continue. So I don’t think it has a hindrance. But I will
certainly look at that and give you some comments.

Mr. DOYLE. Now, do you think the current language gives the
NRC sufficient flexibility?

Mr. MERRIFIELD. I do. I do.

Mr. DoYLE. Do you think the current NRC fee structure is able
to appropriately adjust to reflect current market and future
changes to our national energy portfolio without congressional ac-
tion?
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Mr. MERRIFIELD. As I indicated—great question—as I indicated
in the questions earlier, I believe there needs to be additional revi-
sions to that fee structure, part of which is envisioned by the legis-
lation we have been talking about today. I think that is going to
be a continually evolving issue if there are additional U.S. reactors
that go into decommissioning prematurely.

Mr. DOYLE. Can you speak to the current budgetary burden that
is placed on remaining nuclear reactors when a plant retires? I
mean, how do you anticipate this is going to affect our nuclear fleet
if it is not addressed?

And do you see the changes that are proposed in the NUKE Act
as helping to address this problem?

Mr. MERRIFIELD. Well, I will start with, I will start with the sec-
ond question first. I do think they are helpful. But there is no ques-
tion there are certain fixed assets that the agency has that it needs
in order to be an effective regulator. At some point that will become
large enough that the burden placed on the individual reactor oper-
ators will become larger and larger. And that is troublesome and
problematic because it makes even more complicated the likelihood
that some of those reactors will be shut down. And I don’t think
that is a good thing.

Those are important, carbon-free, clean-generating assets for our
country. I think there are some that have shut down that have
been, frankly, a real shame.

Mr. DovLE. Thank you very much. Mr. Chairman, I yield back.

Mr. SHIMKUS. The gentleman yields back his time. The Chair
would now like to recognize the gentleman from Illinois, Mr.
Kinzinger, for 5 minutes.

Mr. KINZINGER. Thank you, Mr. Chairman. Thank you all for
being here today. I very much appreciate it.

Mr. Merrifield, Section 7 of H.R. 1320 sets time lines and goals
for the NRC to issue environmental impact statements and safety
evaluation reports for several NRC licensing actions such as early
site permits, construction or operating permits, and combining op-
erating licenses. Are the time lines in Section 7 generally reason-
able to expect based on historical processing times?

Mr. MERRIFIELD. I believe so.

Mr. KINZINGER. And in your view would instituting such time
lines in any way weaken the underlying stringency of the estab-
lished reasonable assurance regulatory requirements?

Mr. MERRIFIELD. I do not believe so. And frankly, you know, we
looked, and as I mentioned in prior testimony before this com-
mittee, I led a task force that looked at some of these very same
issues when I was on the Commission. We felt at that time there
was really a need to streamline some of those processes, and it
didn’t really happen. I think the language that you all have put
into that draft will be very—would be a very welcome change and
would give the discipline necessary for you just to go ahead and do
that without sacrificing their mission of protecting public health,
safety, and the environment.

Mr. KINZINGER. Thank you.

Ms. Mann, your enrichment facility holds an NRC license and is
subject to NRC’s fee recovery. My bill, or our bill creates reasonable
and predictable expectations for NRC’s fee recovery process. I un-
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derstand the number of licensees who fund NRC fuel cycle activi-
ties has decreased recently without a reduction in overall NRC
staffing.

Will you discuss recent trends associated with NRC fuel cycle fa-
cilities?

Ms. MANN. Certainly. What we are seeing on the fuel cycle in
many way echoes what we have just talked about with regard to
the reactors. The first I would note is that since our enrichment
plant started operation in 2010, we have seen on average a 12-per-
cent-a-year increase across the board. And even though the amount
of work that is being done at our facility has slightly gone down
now, we are fully operational.

As the number of fuel cycle facilities that are licensed has
dropped, the fees, the total fees that they are trying to collect have
not gone down. And we are, in fact, spreading those fees across a
fewer number of licensees. And so, by that logic, if we were to per-
haps be the last one standing we would be bearing the full $25-mil-
lion-a-year burden.

What I think is also notable, and we touched on it a little bit,
is there are things that have to be paid for at the NRC that have
nothing to do with the operation of an individual facility. And right
now what we are looking at is that 74 percent of our fees go to
those nondirect services rather than directly to licensing our site.
And we certainly understand the need to share that burden, but
that burden is becoming prohibitively high.

Mr. KINZINGER. Thank you. And how does this embed cost in the
nuclear fuel cycle that you have touched on, business, and ulti-
mately impact the commercial nuclear industry and electricity
rates that my constituents pay?

Ms. MANN. Well, I can tell you sitting next here to one of the
utilities is that it is highly unlikely we would be able to pass those
additional costs along to any of our utility customers. They have
other choices and they have other suppliers who don’t bear the bur-
den of those fees. So we need to be careful.

And, likewise, we understand why Nick couldn’t do that, he can’t
pass it on to his customers. So the question is what is a more ra-
tional way to spread those total fees across, and then also reflect
the individual licensing work being done at each of our sites.

Mr. KINZINGER. And that, by definition, would skew the whole
energy mix anyway, which is something that we are obviously very
concerned with. And so, would enacting this legislation help control
those costs in your mind?

Ms. MANN. Yes, it would.

Mr. KINZINGER. Thank you.

Mr. Lyman, H.R. 1320 contains substantially similar language
regarding NRC’s fee structure as the Nuclear Energy Innovation
and Modernization Act sponsored by the Senate EPW Chairman
Barrasso. With respect to that, though, your organization said the
bill balanced reforms to the licensing process while allowing the
NRC flexibility to regulate in the public interest and the Union of
Concerned Scientists took a neutral position on the bill. Does that
position also apply to the same language fee that is included in my
legislation?
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Dr. LYMAN. Yes, it does. And as you see in my testimony with
regard to the fee cap and the corporate support costs, we also, you
see that we take a neutral position because we think there is lan-
guage in there that provides enough flexibility. We just don’t want
to see Congress mandate an arbitrary cap that would force the
NRC to curtail important safety and security work and needs some
flexibility. And I think the way the language is written now they
would have that.

Mr. KINZINGER. Thank you. And I yield back.

Mr. SHIMKUS. The gentleman yields back. At this time the Chair
recognizes the ranking member of the Environment Subcommittee,
Mr. Tonko, for 5 minutes.

Mr. ToNkO. We have the environment team here and——

Mr. SHIMKUS. They are taking over.

Mr. TONKO [continuing]. The energy team. So only kidding.

Welcome to our witnesses, and thank you for your input. Mr.
Merrifield, H.R. 1320 would exempt a number of activities from
NRC’s fee structure. Can you give us the sense of what those ac-
tivities would include?

Mr. MERRIFIELD. I don’t have, I don’t have the list in front of me
right now. The one that we focused on is an exclusion for costs as-
sociated with developing a regulatory infrastructure for regulation
on advanced reactors. We think that that, that particular language
makes a lot of sense. It is important the NRC put that structure
in place. It is working very hard to do so right now.

There are upfront costs that are associated with that kind of ac-
tivity. And certainly we think that should be borne by the general
revenues rather than individual developers.

One of the elements I included in my written testimony is the
suggestion that you may wish to increase that to allow some degree
of regulatory research as part of that advanced reactor program so
the NRC had the tools looking forward to appropriately regulate
those, including an appropriate balance of risk-informed regulation
in that part. So that, we certainly think that that is a very good
element of that program.

Mr. ToNKO. So the NRC currently recovers approximately 90 per-
cent of its budget from license fees?

Mr. MERRIFIELD. Yes.

Mr. TONKO. Are any activities exempted under this bill currently
recoverable by NRC?

Mr. MERRIFIELD. I would have to look at, I would have to look
at the individual elements of the legislation that go past it. And
there are certainly some areas where there may be an overlap, but
I would have to confirm that.

Mr. ToNko. OK, thank you.

And do you have any estimates, and if not, Mr. Chair, maybe we
could ask NRC, of how this bill might change that 90:10 cost recov-
ery, if enacted?

Mr. MERRIFIELD. I do not have an estimate of that. And I do
think you are quite correct, directing that to the NRC would be
more appropriate.

Mr. Tonko. Thank you. The bill also places a cap on the fees
that NRC can charge an operating reactor. Mr. Merrifield or Mr.
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Irvin, do you know the current average annual fees assessed on op-
erating reactors?

Mr. MERRIFIELD. I am going to pass that one to Mr. Irvin.

Mr. IrVIN. Unfortunately, I don’t, I don’t know that. I am in the
R&D sector, not the operations side, so.

Mr. Tonko. OK, thank you.

Dr. Lyman, you expressed concerns about the expedited review
process in Section 7 of H.R. 1320, which would require the draft
environmental impact statement within 24 months and a 42-month
deadline for technical review process and final environmental im-
pact statement. Can you explain your concerns with the time line
for these reviews?

Dr. LymaN. Yes. As a policy matter we don’t support the micro-
management by Congress of regulatory agencies to that extent that
they should be given these strict time lines to conduct environ-
mental reviews. Often during the review new issues will arise that
simply take time to resolve. And I do not think that it is appro-
priate to try to force resolution of those where they are right.

So that is why we don’t think, unless there was more discretion
to the agency to be able to exempt those time lines, we don’t think
it is appropriate.

Mr. ToNKO. Thank you. And, Dr. Lyman, again, and let’s switch
to Part 810, it seems you believe we should err on the side of cau-
tion for nuclear technology transfers. What role should the State
Department play in assessing proliferation threats?

Mr. IrvIN. I think the State Department has a critical role and
brings its own expertise to these reviews. And in particular by tak-
ing a broader view that we did hear about this morning, that any
technology export has to be seen in context. So, even a light-water
reactor without any fuel cycle technology could potentially pose
undue risk if it goes to, let’s say, a region of the world like the Mid-
dle East or Saudi Arabia where the countries are stating its desire
to acquire fuel cycle technology possibly from somewhere else.

So if, if we give them cover to be able to acquire that technology,
possibly for eventual misuse for nuclear weapons, I think that
would be a dangerous development.

Mr. ToNKO. And is it important to be able to reassess those risks
in real time?

Mr. IRVIN. Yes. One would hope getting information and making
decisions is always based on the best available information at the
time, but also by looking ahead. And understanding we heard ear-
lier a nuclear reactor, you know, could be a 60- or a 100-year prop-
osition. Well, that cuts both ways. Governments often don’t last
that long. So you have to look forward and make conservative pro-
jections about what may happen in the future with that technology.

Mr. ToNKO. Thank you to all of you. I yield back.

Mr. SHIMKUS. The gentleman’s time has expired. The Chair rec-
ognizes the gentleman from Michigan, Mr. Walberg, for 5 minutes.

Mr. WALBERG. Thank you, Mr. Chairman, and thanks to the
panel for being here.

Ms. Mann, your testimony notes that there is a need to address
packaging and transportation needs. But you also note that we al-
ready transport nuclear fuel to meet the needs of the commercial
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fleet. Additionally, we currently ship HA-LEU for research reactors
and other purposes.

Can you please provide a bit more context on what is different
about the needs and designs for transportation packages for HA—
LEU on a larger scale?

And, second, why are the existing packages not adequate for
widespread commercial use for uranium enriched at higher levels?

Ms. MANN. Certainly. Thank you.

One of the things that we, that we know is that the HA-LEU
is at a higher enrichment level than the commercial industry. And
when we look at the HA-LEU fuel cycle, the first piece of that, the
enrichment piece, will come out in the form of what we call ura-
nium hexafluoride. There are no current commercial packages that
are suitable for HA-LEU enrichments of uranium hexafluoride.

Moreover, existing NRC regulations require additional perform-
ance requirements for such packages. So what we need to do is to
develop that, that capability. Similarly, we don’t have packages for
higher enrichments of oxides in most cases. We do for some metals.
And we have used the research reactor fuel that is in metallic
form. However, there is only a handful of I think six to ten pack-
ages in total that would not serve the full breadth of the industry.

So what we are looking to do is develop that capability. Or, alter-
natively, is one of the things we suggest in our written testimony
is you could obviate some of that need by collocating one or more
of those HA-LEU fuel cycle steps on a single facility, thus avoiding
public transportation.

Mr. WALBERG. Is that in the works?

Ms. MANN. Certainly we would be happy to find a dance partner
if there were somebody who wanted to collocate with us in New
Mexico. That makes a lot of sense as well from an economic stand-
point, as well as from a regulator standpoint, because these exist-
ing licensed sites are known to the NRC, they are well character-
ized. We could take advantage of existing infrastructure, security,
manpower.

Mr. WALBERG. You also note that the design, development, test-
ing, and NRC certification for transportation packages typically
take between 4 to 7 years. Would the program required by the Ad-
vanced Nuclear Fuel Availability Act help move the time frame
earlier through a public/private partnership for the design and the
DOE efforts to develop criticality benchmark data?

Ms. MANN. It would in two important ways. First, it recognizes
that there is a transportation challenge. And I think that has been
lower on the priority list, as much of the focus has appropriately
been on the reactor design.

But, secondly, we talked a little bit in the earlier session about
the need for nuclear criticality benchmarks. And this is a sort of
data analysis to see how will these nuclear materials perform. And
to the extent that we can come up with a common set of those
benchmark codes that we can use in our enrichment facility, that
converters and fabricators can use, and that are also used in trans-
portation packages, gives us a single set of data to focus our atten-
tion on and to allow the NRC to focus on that, rather than review-
ing multiple different sets of submissions.

Mr. WALBERG. Thank you.
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Mr. Irvin, I understand that a research reactor in Norway,
known as the Halden Reactor, is currently shut down for mainte-
nance. And the Norwegian Government is discussing the future of
the reactor. My question is, what sort of capabilities does that reac-
tor provide for American research needs? And what are the impli-
cations for the advanced nuclear community if the reactor is shut
down?

Mr. IRVIN. So, my understanding is that reactor is a boiling
water reactor. And if I am not mistaken, much of the interest in
that reactor has to do with evaluating something called accident
tolerant fuels which would be used in the existing fleet.

Certainly, in general, access to research and testing capabilities
for the existing fleet as well as for the future fleet is of critical im-
portance. There has been some talk today about a fast neutron
source. I am not intimately familiar with the level that the indus-
try is relying on that reactor right now, so I can’t comment really
any further than that.

Mr. MERRIFIELD. Congressman, if I may?

Mr. WALBERG. Yes.

Mr. MERRIFIELD. I had the opportunity to visit the Halden Reac-
tor when I was a member of the NRC. The NRC actually contrib-
utes money toward that program. There are a variety of countries
around the world that are members of their research programs
there. It is a critical research facility. It is one that has some of
the longest fuels in there for some of the longest periods of time
in the world. It would be a real loss to the international nuclear
community if Norway were to make the choice not to

Mr. WALBERG. So there is a potential role for the U.S. in that?

Mr. MERRIFIELD. I would, I would say certainly. There certainly
is a role. If we don’t have—right now we don’t have the ability to
do a lot of research that we need to do in U.S. fuels. We use the
hindsight mind, who I support, if we can’t get it done here in the
U.S. you have got to look to Russia, you have got to look to China,
you have to look elsewhere, and we really shouldn’t be in that posi-
tion.

We, as a country, are the world’s inventor, and innovator, and
leader in nuclear technologies. We should not lose that leadership.
And certainly we are at risk of doing so.

Mr. WALBERG. Thank you. I yield back.

Mr. SHIMKUS. The gentleman’s time has expired. The Chair rec-
ognizes the ranking member of the subcommittee, Mr. Rush, for 5
minutes.

Mr. RusH. I want to thank you, Mr. Chairman.

Mr. Merrifield, in your written testimony you state that elimi-
nating the foreign ownership provision, as Section 4 of H.R. 1320
proposes, there could be essentially provide an opportunity to save
the messy nuclear facility fuel investment by friendly foreign utility
partners. Can you briefly discuss how that would work?

Also, do you have any concern about unintentional consequences
that are listed in this provision might cause? And I would like to
invite anybody in the panel who would want to have some input.
So, Mr. Merrifield, will you answer the question?

Mr. MERRIFIELD. Thank you very much, Congressman.




122

So, I will start off with the second half of that first, and that is
regarding the concerns. As currently written in statute, the foreign
ownership provision really has two elements to it, one of which is
an absolute prohibition on the foreign entity owning a majority of
the U.S. nuclear power plant.

The second half of that requirement is one that imposes a
inimicality test where a determination is made whether the own—
whether ownership in whole or in part would be inimical to the in-
terests of the United States.

I have testified many times before this committee and before the
Congress dating back to when I was on the Commission where we
said, as a member of the Commission, we really felt the first half
of that question is unnecessary. And the inimicality test, if left in
place, would give an appropriate tool to make a determination
about whether that ownership was against the interests of the
United States.

I used in both my written and my verbal testimony an example
where the decision of the United Kingdom to allow Electricité de
France to purchase U.K. nuclear units had the beneficial aspect of
allowing those reactors to continue to operate. And they have done
so effectively and safely since the late 2000s.

In terms of the potential in the United States, I can’t, I would
be—it would be inaccurate for me to say I have got a list of foreign
utilities that today wish to purchase U.S. nuclear power plants.
What I was suggesting in my testimony is there are past examples
of utilities that I am aware of that have expressed an interest in
purchasing U.S. nuclear plants but made the determination not to
do so when they found out they couldn’t purchase the plants in
their totality because they were prohibited from that under U.S.
law.

So the suggestion is that perhaps if that provision were to be
taken out of law, there may be the emergence of companies cur-
rently not on the market who may be interested in owning U.S.
generating assets in the nuclear arena.

Mr. RusH. Does anybody else want to weigh in on that? Mr.
Lyman?

Dr. LYMAN. Just briefly. I think I may sound like a hawk here,
but from the national security perspective I think removing these
requirements and allowing a foreign nation to own, exert control
over dominant U.S. nuclear facilities would be an irresponsible
move. So we certainly oppose. We opposed that provision in the
Senate version. We oppose, we don’t think there is any point in re-
viewing it in the study that is proposed in this committee.

Mr. RusH. Mr. Lyman, you think a study in this proposal would
be dangerous?

Dr. LymaN. I am sorry, could you repeat the question?

Mr. RUSH. You point out concerns with Section 4 and 5.

Dr. LymaN. Yes.

Mr. RusH. Which involved the GAO study on implication of re-
pealing restriction on ownership, control, and domination by a for-
eign entity of nuclear facilities here in the U.S. And you are not
in favor of the study?

Dr. LYMAN. Oh, I am sorry, in the Senate there is a bill, Nuclear
Energy Innovation and Modernization Act. In the original version
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of that bill, it had a provision to strike the restrictions on foreign
ownership, control, and domination. So we opposed that provision
in that bill that ended up being stricken from the final version that
was passed by the committee.

Mr. RusH. I am concerned about this GAO study. Is there any-
thing in your opinion that you are opposed to GAO conducting a
study on foreign ownership?

Dr. LYMAN. Yes, the draft or the H.R. 1320 calls for a review and
calls for a study on elimination of foreign licensing restrictions
done by the Comptroller General in consultation with the Secretary
of Energy. As we say, you know, generally we don’t oppose a study
as long as it is done properly, because studies always bring more
information. So we wouldn’t oppose the study. But we think that
the results of that study would probably support strongly the con-
clusion that those restrictions should be maintained.

Mr. SHIMKUS. The gentleman’s time is far expired. The Chair
recognizes the gentleman from South Carolina for 5 minutes. We
thank him for being very patient.

Mr. DuNcaN. Thank you, Mr. Chairman. Thank you guys for
being here and being very patient. It will all be over soon; I am
last.

Mr. Merrifield, you talked a lot about the benefits of nuclear en-
ergy. And I agree with you, I have long been a proponent of the
industry. And being from South Carolina you have talked today
about VC Summer and what happened there. I also heard the gen-
tleman from Missouri, Mr. Long, talk about China, and Russia, and
others that are leading the United States in nuclear technology,
and research and development.

So I have got to ask you, have we lost the ability here in the
United States to do big things in the nuclear power sector?

Mr. MERRIFIELD. I don’t think so. I mean, I think what we had
is we had some first-of-the-kind activities for the United States
that we hadn’t done in 20 or 30 years. Although it is unfortunate
that there was a decision made to, hopefully, temporarily shut
down the VC Summer construction, I certainly give credit to South-
ern Company for moving forward with those AP1000 reactors at
the Vogtle site and fully expect to help them celebrate those going
online years down the road.

Mr. DUNCAN. So we all know that there is a lot of Government
bureaucracy, and the regulatory environment seems to be getting
tougher and tougher for these type projects. What steps could be
considered potentially for a cumbersome and inflexible regulatory
regime from inhibiting new nuclear development. Do you think the
gentleman from Illinois Mr. Kinzinger’s legislation will help with
that?

Mr. MERRIFIELD. I do. I think there is a couple of things here.
One is I do think it is appropriate to have time lines for the agency
to conduct review of various activities. I think there is nothing
wrong with that. We did those kind of things when I was a Com-
missioner.

I think as well making sure that the agency is the right size and
has the appropriate mix of people and dollars is important. They
have reduced to a certain extent. I think there is more than can
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be done in the areas of the agency, frankly, having gotten the focus
it probably should have.

So, I think between the two, the legislation, and then things that
NRC can do on its own are going to be important in getting there.

Mr. DUNCAN. And to Mr. Irvin, I am glad to see that Vogtle is
moving on there for Southern Company, given what happened in
South Carolina.

One of my biggest concerns is continuing private sector invest-
ment. I mean if the tens of billions of dollars that are required to
build new nuclear reactors in this country and the long regulatory
framework that takes place before construction, then starts the
long construction period as we see with Vogtle and VC Summer,
and then 7 years into the project the construction side of it the rug
gets pulled out from under the project and those investors lose that
money or the ratepayers are on the hook for something possibly in
South Carolina, how are we as a nation going to get the investors
and attract the investors to invest in these type projects going for-
ward?

And that has got to be a question Southern is asking itself.

Mr. IRVIN. This is a question I get asked often in terms of our
need to try and get more investment in developing technology. I
think, I think the answer, maybe because I am an R&D guy, is in-
novation.

If you look at the work we are doing on advanced reactors, as 1
said earlier, we believe they have the potential to drive down that
cost. And they drive down that cost in multiple ways. But in a very
notable way it is shortening construction time lines, it is simpli-
fying plants, it is making the time from concept to delivery much
more effective and efficient for the resources.

Mr. DUNCAN. That is a good point. We want to reinvent the
wheel every time we do a new nuclear project when we have got
proven reactor technology out there, and then design. But we are
spending all this money to reinvent.

Mr. IrVIN. Certainly I think one of the reasons we are having to
spend time to reinvent the technology space is that the rest of the
industry has moved forward. So, if you look at 15 years ago relative
to natural gas combined cycle, the technology we have right now,
we have today to deploy, we are highly competitive. And with the
innovation that happened in that sector, they no longer are.

And so, I think we, as a nuclear industry, are challenged to not
reinvent for reinventing’s sake, but to seek those technologies that
provide the right level of benefit to our customers that can also be
deployed in a timely manner and in the right characteristics.

Mr. MERRIFIELD. I was going to say just on that score, I mean
these new technologies provide also some different avenues. You
know, the traditional technologies, AP1000, 1,000 megawatt base-
load power; some of the molten salt reactors, high temperature gas
reactors are smaller. They can be used in different ways. They can
be used for desalinization. They can be used in remote locations in
some circumstances. And they can be used for process technologies
to provide very high temperature heat for chemical and industrial
processes.

So, in that regard although we are doing something different, it
is meeting a series of demands that currently are met.
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Mr. DUNCAN. My time has expired.

Mr. Chairman, at any given time we have got over 100 small re-
actors floating around the seas of the world in the United States
Navy. So, I didn’t hear small modular reactor technology enough
from this group. I don’t hear thorium and molten salt technology.

I hope the industry is looking at that because they are safer,
they are easier. SMRs may be the future for the cities across Amer-
ica and also, you know, improving the quality of lives of folks on
other continents, possibly.

So, thanks for the hearing. Thanks, guys. And I yield back.

Mr. SHIMKUS. The gentleman yields back his time. Seeing there
are no further Members wishing to ask questions, I would like to
thank all the witnesses for being here today and being very patient
as we had to go to vote.

Before we conclude, I would like to ask unanimous consent to
submit the following documents for the record: A letter from
NuScale Power; an awesome floor speech by Mr. Shimkus on
March 28th, 2017, regarding the nuclear power plant in Belarus.
You are not objecting to that, are you? Maybe it wasn’t that awe-
some.

[The information appears at the conclusion of the hearing.]

Mr. SHIMKUS. And pursuant to committee rules, I remind Mem-
bers that they have 10 business days to submit additional ques-
tions for the record. And I ask that witnesses submit their response
within 10 business days upon receipt of the questions. Without ob-
jection.

The subcommittee is adjourned. Thank you for being here.

[Whereupon, at 2:06 p.m., the subcommittee was adjourned.]

[Material submitted for inclusion in the record follows:]
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LSS HLR. 1320

To amend the Omnibus Budget Reconciliation Aet of 1990 related to Nuclear
Regulatory Commission user fees and annual charges, and for other purposes.

Mr.

To

L B =L I

IN THE HOUSE OF REPRESENTATIVES

MaRrcH 2, 2017
KinzINGER (for himself and Mr. Micmargn F. Dovui of Pennsylvania)
introduced the following bill; which was referred to the Committee on En-
ergy and Commeree

A BILL

amend the Ommibus Budget Reconciliation Act of 1990
related to Nuelear Regulatory Commission user fees and
annual eharges, and for other purposes.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,
SECTION 1. SHORT TITLE.

This Act may be cited as the “Nuclear Utilization

of Keynote Energy Act”.
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2

1 SEC. 2. NUCLEAR REGULATORY COMMISSION USER FEES
2 AND ANNUAL CHARGES THROUGH FISCAL
3 YEAR 2019.

4 (a) IN GENERAL.—Section 6101(e)(2)(A) of the Om-
5 nibus Budget Reconciliation Act of 1990 (42 U.S.C.
6 2214(c}(2)(A)) is amended—

7 (1) in clause (itl), by striking “and” at the end;
8 (2) in clause (iv), by striking the period at the
9 end and inserting ““; and”; and

10 (3) by adding at the end the following:
11 “(v) amounts appropriated to the
12 Commission for the fiscal year for activi-
13 ties related to the development of a regu-
14 latory framework for advanced nuclear re-
15 actor technologies.”.

16 (b) ReEPEAL.—Effective October 1, 2019, section

17 6101 of the Omnibus Budget Reconciliation Act of 1990
18 (42 U.8.C. 2214) is repealed.

19 SEC. 3. NUCLEAR REGULATORY COMMISSION USER FEES

20 AND ANNUAL CHARGES FOR FISCAL YEAR
21 2020 AND EACH FISCAL YEAR THEREAFTER.
22 {a) ANNTAL BUDGET JUSTIFICATION —

23 (1) IN GENERAL.—In the annual budget jus-
24 tification submitted by the Commission to Congress,
25 the Commission shall expressly identify anticipated
26 expenditures necessary for completion of the re-

*HR 1320 IH
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3
quested activities of the Commission anticipated to
oceur during the applicable fiscal year.

(2) ResTRICTION.—DBudget authority granted
to the Commission for purposes of the requested ac-
tivities of the Commission shall be used, to the max-
imum extent practicable, solely for conducting re-
quested activities of the Commission.

(3) LIMITATION ON CORPORATE SUPPORT

COSTS.

With respeet to the annual budget justifica-
tion submitted to Congress, corporate support costs,
to the maximum extent praeticable, shall not exceed
the following percentages of the total budget author-
ity of the Commission requested in the annual budg-
et justification:
(A) 30 percent for each of fiscal years
2020 and 2021.
- (B) 29 pereent for each of fiscal years
2022 and 2023.
(C) 28 percent for fiscal year 2024 and
each fiscal year thereafter.
(b) FEES AND CIIARGES . —
(1) ANNUAL ASSESSMENT.—
(A) IN GENERAL.—Each fiscal year, the
Commission shall assess and colleet fees and

charges in accordanee with paragraphs (2) and

HR 1320 IH
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4
(3) m a manner that ensures that, to the max-
imum extent practicable, the amount collected
is equal to an amount that approximates—

(i) the total budget authority of the
Commission for that fiscal year; less

(i1) the budget authority of the Com-
mission for the activities deseribed in sub-
paragraph (B).

(B) EXCLUDED ACTIVITIES DESCRIBED.—
The activities referred to in subparagraph
(A)(i1) are the following:

(i) An activity not attributable to an
existing NRC licensce or class of licensee
as identified by the Commission in Table
IIT of the final rule of the Commission en-
titled “Revision of Fee Schedules; Fee Re-
covery for Iiscal Year 2016”7 (81 Fed.
Reg. 41171 (June 24, 2016)).

(i1) Amounts appropriated for a fiscal
year to the Commission—

(I) from the Nuclear Waste Fund
established under section 302(c) of

the Nuclear Waste Poliey Act of 1982

(42 U.S.C. 10222(e));

sHR 1320 IH
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5

(I1) for implementation of section
3116 of the Ronald W. Reagan Na-
tional Defense Aunthorization Aet for
Fiscal Year 2005 (50 U.S.C. 2601
note; Public Law 108-375);

(III) for the homcland security
activities of the Commission (other
than for the costs of fingerprinting
and background checks required
under section 149 of the Atomic En-
ergy Act of 1954 (42 U.S.C. 2169)
and the costs of conducting security
inspections);

(IV) for the Inspeetor General
services of the Commission provided
to the Defense Nuclear TFacilities
Safety Board;

(V) for research and development
at universities in areas relevant to the
mission of the applieable university;

(VD) for a nuclear science and en-
gineering grant program that will sup-
port multivear projeets that do not
align with programmatic missions but

are critical to maintaining the dis-
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6
cipline of nuclear science and engi-
neering; and
(VIT) for any other fee-relief ac-
tivity deseribed in the final rule of the
Commission entitled “Revision of Fee
Sehedules; Fee Recovery for Fiscal
Year 2016”7 (81 Fed. Reg. 41171
(June 24, 2016)).
(ii1) Costs for activities related to the
development of regulatory infrastructure
for advanced nuclear reactor techunologics.
(C) ExCEPTION.—The exclusion deseribed
in subparagraph (B){(iil) shall cease to be effec-
tive on January 1, 2031.

(D) REPORT.—Not later than December
31, 2029, the Commission shall submit to the
Committee on Appropriations and the Com-
mittee on Environment and Public Works of the
Senate and the Committee on Appropriations
and the Committee on Encrgy and Commerce
of the House of Represcntatives a report de-
seribing the views of the Commission on the
continued appropriateness and necessity of the

funding deseribed in subparagraph (B)(iii).

<HR 1320 ITH
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(2) FEES FOR SERVICE OR THING OF VALUE.

In accordance with section 9701 of title 31, United
States Code, the Commission shall charge fees to
any person who receives a service or thing of value
from the Commission to cover the costs to the Com-
mission of providing the service or thing of value.

(3) ANNUAL FEES.

(A) IN GENERAL.—Subject to subpara-
graph (B) and exeept as provided in subpara-
graph (D), the Commission may charge to any
licensee or certificate holder of the Commission
an annual fee.

(B) CAP ON ANNUAL FEES OF CERTAIN LI-
CENSEES.—

(i) In ¢ENERAL—The annual fee
under subparagraph (A) charged to an op-
erating reactor licensee, to the maximum
extent practicable, shall not execed the an-
nual fee amount per operating reactor li-
censee established in the final rule of the
Commission entitled “Revision of Fee
Schedules; Fee Recovery for Fiscal Year
2016”7 (81 Fed. Reg. 41171 (June 24,
2016)), as may be adjusted annually by

the Commission to refleet changes in the

*HR 1320 IH



N R N " RV B Y

[NS TR 5 T N T N6 T N S S e e e e e T S
LN e OO N Oy B W N e O

*HR 1320 TH

133

8
Consumer Price Index published by the
Burcau of Labor Statisties of the Depart-
ment of Labor.

(1) WAVER.—The Commission may
waive, for a period of 1 year, the cap on
annual fees deseribed in clause (1) if the
Commission submits to the Committee on
Appropriations and the Committee on En-
vironment and Public Works of the Senate
and the Committee on Appropriations and
the Committee on Energy and Commerce
of the House of Representatives a written
determination that the cap on annual fees
may compromise the safety and security
mission of the Commission.

(C) AMOUNT PER LICENSEE.

(1) IN GENERAL~—The Commission
shall establish by rule a schedule of fees
fairly and equitably allocating the aggre-
gate amount of charges deseribed in sub-
paragraph (A) among licensees and certifi-
cate holders.

(11) REQUIREMENT.—The schedule of

fees under clause (3)—
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(D to the maximum extent prac-
ticable, shall be based on the cost of
providing regulatory services; and

{II) may be based on the alloca-
tion of the resources of the Commis-
sion among licensees or certifieate
holders or classes of licensees or eer-

tificate holders.

(D) EXEMPTION -~

(i) DEFINITION OF RESEARCII REAC-

TOR.~In this subparagraph, the term ‘“‘re-
scarch reaector” means a nuelear reactor

that—

(1) is licensed by the Commission
under seetion 104 c¢. of the Atomic
Energy Act of 1954 (42 U.S.C.
2134(¢)) for operation at a thermal
power level of not more than 10
megawatts; and

(II) if licensed under subelause
(I) for operation at a thermal power
level of more than 1 megawatt, does

not contain—



N = Y O " S

[ T S B N N L L e S S e s S ot G it S A WY
AW N0 = OO 0 N R W RN e O

135

10
(aa) a circulating loop
through the core in which the li-
censee conduets fuel experiments;
(bb) a liquid fuel loading; or
{ce) an experimental facility
in the eore in exeess of 16 square
inches in cross-section.

(ii) ExsMprioN.—Subparagraph (A)
shall not apply to the holder of any license
for a federally owned research reactor used
primarily for educational training and aca-
demie research purposes.

(¢) PERFORMANCE AND REPORTING.—

(1) IN GENERAL.—The Commission shall de-
velop for the requested activities of the Commis-
sion—

(A) performance metries; and
(B) on cach request, milestone schedules.

(2) DELAYS IN ISSUANCE OF FINAL SAFETY
EVALUATION.—The Exceutive Dircetor for Oper-
ations of the Commission shall inform the Commis-
sion of a delay in issuance of the final safety evalua-
tion for a requested activity of the Commission by

the completion date required by the performance

+HR 1320 IH
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metries or milestone schedule under paragraph (1)
by not later than 30 days after the eompletion date.
(3) DRLAYS IN ISSUANCE OF FINAL SAFETY
EVALUATION EXCEEDING 180 DAYS.—If the final
safety cvaluation for the requested activity of the
Commission deseribed in paragraph (2) is not com-
pleted by the date that is 180 days after the comple-
tion date required by the performance metries or
milestone schedule under paragraph (1), the Com-
mission shall submit to the appropriate congres-
sional committees a timely report deseribing the
delay, including a detailed explanation accounting
for the delay and a plan for timely completion of the

final safety evaluation.

(d) ACCURATE INVOTCING.—With respect to invoices

16 for fees and charges described in subsection (b)(2), the

17
18
19
20
21
22
23
24
25

Commission shall—

(1) ensure appropriate management review and
concurrence prior to the issuance of invoices;

(2) develop and implement processes to audit
invoices to ensure accuracy, transparcncy, and fair-
ness; and

(3) modify regulations to ensure fair and appro-
priate processes to provide licensees and applicants

an opportunity to cfficiently dispute or otherwise

<HR 1320 TH
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seek review and correction of crrors in invoices for

fees and charges.

{e) REPORT.~—Not later than September 30, 2021,
the Commission shall submit to the Committee on Appro-
priations and the Committee on Environment and Publie
Works of the Senate and the Committee on Appropria-
tions and the Committee on Energy and Commerce of the
House of Representatives a report deseribing the imple-
mentation of this section, ineluding any impacts and ree-

ommendations for improvement.

(f) DEFINITIONS.—In this scetion:

(1) ADVANCED NUCLEAR REACTOR.—The term
“advanced nuclear reactor” means a nuclear fission
or fusion reactor, including a prototype plant (as de-
fined in sections 50.2 and 52.1 of title 10, Code of
Federal Regulations), with significant improvements
compared to commercial nuclear reactors under con-
struction as of the date of enactment of this Aet, in-
cluding improvements such as—

(A) additional inherent safety features;

(B) significantly lower levelized cost of
eleetricity;

(C) lower waste yields;

(D) greater fuel utilization;

(E) enhaneed reliability;

*HR 1320 IH
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(I} inereased proliferation resistanee;
() mercased thermal efficiency; or
(H) ability to integrate into electric and
noncleetrie applications.

(2) APPLICANT.—The term “‘applicant” mecans
an applicant for a license, certification, permit, or
other form of approval from the Commission for a
commercial advanced nueclear reactor or a research
and test reactor.

(3) APPROPRIATE CONGRESSIONAL COMMIT-

TEES.

The term “appropriate congressional com-
mittees’” means the Committee on Environment and
Public Works of the Senate and the Committee on
Energy and Commerce of the House of Representa-
tives.

(4) CommrsstioN.—The term “Commission”
means the Nuelear Regulatory Commission.

(5) CORPORATE SUPPORT COSTS.—The term
“eorporate support costs” means expenditures for
acquisitions, administrative serviees, financial man-
agement, human resource management, information
management, information technology, policy support,
outreach, and training, as thosc categories are de-

scribed and calenlated in Appendix A of the Con-

«HR 1320 IH
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gressional Budget Justification for Fiseal Year 2017
of the Commission.

(6) REQUESTED ACTIVITY OF THE COMMIS-
SION.—The term “requested activity of the Commis-
sion”” means—

(A) the processing of applications for-—
(i) design certifications or approvals;
(i1) licenses;
(ii1) permits;
(iv) license amendments;
(v) license renewals;
(vi) certificates of compliance; and
{(vi1) power uprates; and
(B) any other activity requested by a li-
censee or applicant,

This section takes effeet on

(g) Er¥ecTIvVE DATE.
Oetober 1, 2019.

SEC. 4. STUDY ON ELIMINATION OF FOREIGN LICENSING
RESTRICTIONS.

Not later than 18 months after the date of enactment
of this Act, the Comptroller General, in consultation with
the Secretary of Energy, shall transmit to Congress a re-
port containing the results of a study on the feasibility
and implications of repealing restrictions under sections

103d. and 104d. of the Atomic Energy Act of 1954 on

*HR 1320 IH
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issuing licenses for certain nuclear facilitics to an alien
or an entity owned, controlled, or dominated by an alien,
a foreign corporation, or a foreign government.
SEC. 5. STUDY ON THE IMPACT OF THE ELIMINATION OF
MANDATORY HEARING FOR UNCONTESTED
LICENSING APPLICATIONS.

Not later than 18 months after the date of enactment
of this Act, the Comptroller General, in consultation with
the Secrctary of Encrgy, shall transmit to Congress a re-
port containing the results of a study on the impact of
the elimination of mandatory hearings for uncontested li-
censing and construction permit applications under the
Atomie Energy Act of 1954.

SEC. 6. INFORMAL HEARING PROCEDURES.

(a) PROCEDURES.—Section 189 a. of the Atomic En-
ergy Act of 1954 (42 U.S.C. 2239(a)) is amended by add-
ing at the end the following:

“(3) Any hearing under this section shall be con-
dueted using informal adjudicatory procedures in accord-
ance with seetions 553 and 555 of title 5, United States
Code, unless the Commission determines that formal adju-

dicatory procedurcs are necessary:

“(A) to develop a sufficient reeord; or

“(B) to achieve fairness.”.

*HR 1320 TH
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(b) HeARINGS ON LICENSING OF URANIUM ENRICH-

Section 193 b, of the Atomie Energy

(1) in paragraph (1), by striking “on the
record” and all that follows through “and 63”7 and
inserting “‘if a person the interest of whom may be
affected by the eonstruction and operation of a ura-
nium enrichment facility under sections 53 and 63
has requested a hearing regarding the licensing of
the construetion and operation of the facility”; and

(2) in paragraph (2), by striking “Such hear-
ing” and inserting “If a hearing is held under para-
graph (1), the hearing”.

7. APPLICATION REVIEWS FOR NUCLEAR ENERGY

PROJECTS.

Section 185 of the Atomic Encrgy Act of 1954 (42

U.R.C. 2235) is amended by adding at the end the fol-

lowing:

“¢. APPLICATION REVIEWS FOR NUCLEAR ENERGY

Prosrcrs.—

“(1) STREAMLINING LICENSE APPLICATION RE-
VIEW.—With respect to an application that is dock-
eted secking issuance of a construetion permit, oper-
ating license, or combined construction permit and

operating license for a production or utilization facil-

*HR 1320 IH
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ity, the Commission shall include the following pro-

cedures:

“(A) Undertake an expedited  environ-
mental review proeess and issue any draft envi-
ronmental impact statement within 24 months
after the application is accepted for docketing.

“(B) Complete the technieal review proeess
and issue any safety evaluation report and any
final environmental impact statement within 49
months after the application is accepted for
docketing.

“(2) EARLY SITE PERMIT—

“(A) SUPPLEMENTAL ENVIRONMENTAL IM-
PACT STATEMENT.—In a procceding for a eom-
bined construction permit and operating license
for a site for which an early site permit has
been issued, any environmental impact state-
ment prepared by the Commission and cooper-
ating agencies shall be prepared as a supple-
ment to the environmental impact statement

prepared for the carly site permit.

“(B) INCORPORATION BY REFERENCE.
The supplemental environmental impact state-

ment shall—

«HR 1320 IH
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“(i) mecorporate by reference the anal-
ysis, findings, and conclusions from the en-
vironmental impact statement prepared for
the carly site permit; and
“(i) include additional discussion,
analyses, findings, and conclusions on mat-
ters resolved in the carly site permit pro-
ceeding only to the extent necessary to ad-
dress information that is new and signifi-
cant in that the information would materi-
ally change the prior findings or conclu-
sions.
“(3) PRODUCTION OR TUTILIZATION FACILITY

LOCATED AT AN EXISTING SITE.

In reviewing an
application for an carly site permit, construction
permit, operating license, or combined construction
permit and operating license for a production or uti-
lization facility located at the site of a licensed pro-
duetion or utilization facility, the Commission shall,
to the extent practicable, use information that was
part of the licensing basis of the licensed production
or utilization facility.

“(4) HEARING ON EARLY SITE PERMIT, CON-
STRUCTION PERMIT, AND COMBINED CONSTRUCTION

PERMIT AND OPERATING LICENSE.—The Commis-

<HR 1320 IH
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sion shall issue and make immediately effective an
carly site permit or construction permit for a pro-
duction or utilization facility upon finding that the
application therefor satisfies the requirements of this
Act, notwithstanding the pendeney before the Com-
mission of a request for a hearing. Following com-
pletion of any required hearing, the Commission
shall take any appropriate action with respect to the
early site permit, construction permit, or combined
construction permit and operating license to the ex-
tent necessary to account for the hearing results.

“5) RrGULATIONS.—The Commission shall
initiate a rulemaking, to be completed 1 year after
the date of enactment of the Nuclear Utilization of
Keynote Energy Act, to amend the regulations of
the Commission to implement this subseetion. ‘

“(6) RELATIONSHIP TO OTHER LAW.—Nothing
in this subsection exempts the Commission from any
requirement  for full  compliance with section
102(2)(C) of the National Environmental Policy Act

of 1969 (42 U.S.C. 4332(2)(C)).”.

SEC. 8. NUCLEAR REACTOR DECOMMISSIONING.

{a) RULEMARKING.—Chapter 14 of the Atomic Energy

24 Act of 1954 (42 U.S.C. 2201-22101) is amended by add-

25 ing at the end the following new section:

*HR 1320 IH
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“SEc. 170J. DECOMMISSIONING NUCLEAR REACTOR
RULEMARING . —

“The Commission shall, not later than 90 days after
the date of enactment of this scetion, initiate a rulemaking
proceeding, inchuding notice and opportunity for public
comment, to be completed not later than 48 months after
that date, to address the regulatory framework for decom-
missioning nuclear reactors licensed under seetion 103 or
104b.”.

{b) TABLE OF SECTIONS AMENDMENT.—The table of
sections for chapter 14 of the Atomic Energy Act of 1954

is amended by adding at the end the following new item:
“See. 170J. Decommissioning nuclear reactor rulemaking.”.

O
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11511 CONGRESS
2p SESSION H R
® .

To amend the Atomic Energy Act of 1954 to improve the process by which
the Secretary of Energy authorizes the transfer of civilian nuclear com-
meree technology and assistance, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

Mr. Jouxson of Ohio mtrodueed the following bill; which was referred to the
Committee on

A BILL

To amend the Atomic Encrgy Act of 1954 to improve the
process by which the Sceretary of Energy authorizes
the transfer of civilian nueclear commeree technology and
agsistance, and for other purposes.

1 Be it enacted by the Senate and House of Represenia-
lives of the United States of America in Congress assembled,
SECTION 1. FINDINGS AND PURPOSE.

2

3

4 (a) FINDINGS.—Congress finds the following:

5 (1) Scetion 1 of the Atomie Energy Act of 1954
6

(42 US.C 2011)—

g\WVHLCW051418\051418.165.xm! (685046112)
May 14, 2018 {12:08 p.m.)
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2

(A) states that atomic energy “is capable

of application for peaceful” purposes; and
Pl 5

(B) declared to be the policy of the United

States that—

(i) “the development, use, and control
of atomic energy shall be directed so as to
make the maximum contribution to the
general welfare, subject at all times to the
paramount, objective of making the max-
imum contribution to the common defense
and secarity”’; and

(i1) ‘‘the development, use, and control
of atomic cnergy shall be directed so as to
promote world peace, improve the general
welfare, increase the standard of living,
and strengthen free competition in private

enterprise.”.

(2) A predictable and efficient regulatory ap-
proval process for nuclear suppliers to participate in
domestic and foreign civil nuclear commerce is bene-
ficial to the interests of the United States.

(3) A robust civilian nuclear infrastructure ad-
vances the economic and national security intercsts
of the United States,

(b) PUrPOSE.—The purpose of this Act is to—

(685046]12)
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(1) identify regulatory, legal, and other policies
affeeting civil nuclear commeree;

(2) improve the predictability and efficiency of
the authorization for foreign nuclear commerce; and

(3) assess methodology to mect the retrospee-
tive risk l'eqnirem(;nts on the Convention on Supple-
mentary Compenséation for Nuclear Damage as re-
quired by scetion 934(0} of the Energy Independence

and Security Act of 2007 (42 U.S.C. 17373({e)).

SEC. 2. REVIEW OF CIVIL NUCLEAR COMMERCE.

(a) REPORT.—Not later than 180 days after the date

12 of enactment of this Aet, the Seeretary of Energy shall

13 submit to the Committee on Energy and Commeree of the
™,

14 House of Representatives and the Committees on Energy

15 and Natural Resourees and on Environment and Public

16 Works of the Senate a report on United States eivil nu-

17 eclear commerce.

(b) ConTENTS~—The report required under sub-

19 seetion (a) shall include—

(1) an assessment of—

(A) eurrent legal, regulatory, policy, and
commereial praetices of the United States with
respeet to the civilian nuelear industry of the

United States; and

g\VHLC\0514181051418.165.xmi {685046112)

May 14, 2018 (12:08 p.m.)
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4
1 (B) the impaets of such practices on such
2 civilian nuclear industry in the United States
3 and in international markets;
4 (2) a comparison of the practices of the United
5 States deseribed in paragraph (1) to practices of for-
6 eign countries with respect to the civilian nuelear in-
7 dustry of such eountries;
8 (3) recommendations to improve the competi-
9 tiveness of United States civil nuclear ecommerce;
10 and
11 {4) options on how to apply section 170 of the
12 Atomie Encrgy Act of 1954 (42 U.8.C. 2210) (com-
13 monly known as the “Price-Anderson Aet”) with re-
14 spect to advaneed nuclear technologies.
15 SEC. 3. IMPROVEMENTS TO PART 810 PROCESS.
16 (a) CLARIFICATION ON PROHIBITION OF DELEGA-
17 TiON.—Secetion 161n. of the Atomic Energy Act of 1954
18 (42 U.S.C. 2201(n)) is amended by striking “57 b.” and
19 inserting “57 b. (only with respeet to enrichment and re-
20 processing of special nuclear material)”’,
21 (b} EXPEDITED PROCEDURES FOR LOW PROLIFERA-
22 TiON RIS REACTOR TECHUNOLOGIES.~—Section 57d. of
23 such Act (42 U.S.C. 2077(d)) is amended—
24 (1) by inserting “(1)” before “The Commission
25 is authorized’; and

G \WVHLC\0514181051418.165.xml (685046112)
May 14, 2018 (12:08 p.m.)



150

GAM\ISUOHNOHJOHNOH_017.XML [Discussion Draft]
5

1 {2) by adding at the end the following new
2 paragraph:

3 “U2)(A) In carrying out paragraph (1), the Secretary
4 of Energy shall establish procedures for expedited consid-
5 eration of requests for authorization under this section re-
6 garding the transfer of low proliferation risk reactor tech-
7 nologies designated by the Seerctary for purposes of this
8 subparagraph.

9 “(B) The procedures established under subparagraph
10 (A) shall—

11 “(i) apply with respect to cach application to
12 transfer low proliferation risk rcactor technologies
13 described in such subparagraph to forcign countries
14 designated by the Scerctary for purposes of such
15 subparagraph (except that the Secretary may not
16 designate a foreign country that is a nuelear-weapon
17 state, as defined by Article IX(3) of the Treaty on
18 the Non-Proliferation of Nueclear Weapons, signed at
19 Washington, London, and Moscow July 1, 1968,
20 other than the United Kingdom or France); and
21 “(i1) ensure that cach such application is ap-
22 proved or denied by not later than 30 days after the
23 date on which the foreign country transmits any re-
24 guired assurances to the Secretary of State.

gA\VHLC051418\051418.165.xml (685046112)
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1 “(C) The procedures established under subparagraph
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(A) may not apply to the transfer of fuel fabrication tech-
nology or any fuel cyele technology.

“(D) The Secretary of Energy shall establish the pro-
cedures under subparagraph (A) with the concurrence of
the Sceretary of State and in consultation with the See-
retary of Defense, the Sceretary of Commerce, and the
Nuelear Regulatory Commission.”.

(¢) ASSURANCES.—Section 57b.(2) of such Aet (42

7.8.C. 2077(b)(2)) is amended by inserting after “mecha-
nisms.” the following new sentence: “To the extent prae-
ticable, the Secretary of Energy shall continue to process
such requests during sueh interagency review in a manner
that enables the Seeretary to make such determination as
soon as practicable after the receipt of assuranees by a
foreign country to the Seceretary of State, if any such as-
surances are required.”.

(d) SENSE oF CONGRESS OX E810.—It is the sense
of Congress that—

(1) the Scerctary of Energy should continue the
ongoing Process Improvement Plan for authoriza-
tions pursuant to section 57b.(2) of the Atomie En-
ergy Act of 1954 (42 U.S.C. 2077(b)(2)); and

(2) Congress is supportive of the progress made

by the Seeretary in such process and is especially in-

G\WVHLCY051418\051418.165.xmi (685046112)
May 14, 2018 (12:08 p.m.)
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7
1 terested in the continued work for the clectronie sub-
2 missions portal for such applications known as
3 “e8107.
4 SEC. 4. RISK POOLING PROGRAM.
5 (a) RErorT.—Not later than 1 year after the date
6 of enactment of this Aet, the Comptroller General shall
7 carry out a review of, and submit to the Committee on
8 Energy and Commerce of the House of Representatives
9 and the Committee on Environment and Public Works of
10 the Senate a report on, the Seeretary of Energy’s actions
11 with respect to the program deseribed in section 934(e)
12 of the Energy Independence and Seeurity Act of 2007 (42
13 U.S.C. 17373(e)).
14 {(b) CoNnTENTS.—The report deseribed in subsection
15 (a) shall include—
16 (1) an assessment of the Seerctary of Energy’s
17 actions to determine the risk-informed assessment
18 formula under section 934(c)(2)(C) of the Encrgy
19 Independence and Seeurity Act of 2007,
20 (2) a review of the Secretary of Eunergy’s meth-
21 odology to colleet information to determine and im-
22 plement the formula; and
23 (3) an cvaluation of the program described in
24 section 934(e) of the Energy Independence and Se-
25 curity Act of 2007 (42 U.S.C. 17373(e)), including
gAVHLCI0514181051418.165.xml (685046112)
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1 the Sceretary of Energy’s actions with respeet to

2 such program.
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To require the Secretary of Energy to establish and carry out a program
to support the availability of HA-LEU for commnercial unse, and for
other purposes.

IN THE HOUSE OF REPRESENTATIVES

Mr. FLORES introduced the following bill; which was referred to the
Committee on

A BILL

To require the Seerctary of Energy to establish and earry
out a program to support the availability of HA-LEU
for commercial use, and for other purposes.

1 Be it enacted by the Senate and House of Representa-
2 tives of the United Stales of America in Congress assembled,
3 SECTION 1, SHORT TITLE.

4 This Act may be cited as the “Advanced Nuclear Fuel
5

Availability Aet”.

G\WHLC\051418\051418.188.xmi (69179818}
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9
1 SEC. 2. PROGRAM.
2 (a) ESTABLISHMENT.—The Sceretary shall establish
3 and carry out a program to support the availability of
4 HA-LEU for commercial use.
5 (b) PrROGRAM ELEMENTS.—In earrying out the pro-
6 gram under subscetion (a), the Secretary:
7 (1) may make funds available to commercial en-
8 tities to design transportation packages for HA-
9 LEU, including canisters for metal, gas, and other
10 HA-LEU compositions;
11 (2) shall, to the extent practicable—
12 (A) by January 1, 2021, have commereial
13 entities submit such transportation package de-
14 signs to the Commission for certification by the
15 Commission under part 71 of title 10, Code of
16 Federal Regulations; and
17 (B) have such transportation package de-
18 signs so certified by the Commission by Janu-
19 ary, 1, 2023;
20 (8) shall submit to Congress a report on the
21 Department’s uranium inventory that may be avail-
22 able to be processed to HA-LEU for purposes of
23 such program;
24 {4) not later than one year after the date of en-
25 actment of this Act, and biennially thercafter
26 through September 30, 2025, shall conduct a survey

GAWHLC0514181051418,188.xmit (69179819)
May 14, 2018 {(12:28 p.m.}
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3

1 of stakcholders to estimate the quantity of HA-LEU
2 neecessary for commercial use for cach of the five
3 subsequent vears;

4 (5) shall assess options available for the See-
5 retary to acquire HA-LEU for such program;

6 (6) shall establish a consortium of commereial
7 nuclear companies to partner with the Department
8 to support the availability of HA-LEU for commer-
9 cial use, including by—

10 (A) providing information to the Scerctary
11 for purposes of surveys conducted under para-
12 graph (4); and

13 (B) purchasing HA-LEU made available
14 to members of the consortium by the Secretary
15 under the program;

16 (7) shall, prior to acquiring HA-LLEU under
17 paragraph (8), in coordination with the consortium
18 established pursnant to paragraph (8), develop a
19 schedule for full cost recovery of HA-LEU made
20 available to members of the consortiuim pursuant to
21 paragraph (8);
22 {(8) may, not later than 3 years after the estab-
23 lishment of a consortium under paragraph (6), ac-
24 quire HA-LEU, in order, to the extent practicable,

gAVHLCI0514181051418.188xmt (69179819
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4
1 to make such HA-LEU available to members of the
consortium by January 1, 2025; and
(9) shall develop, in consultation with the Com-
mission, ecriticality benchmark data to assist the
Commission in—
(A) the licensing and regulation of cat-
egory I fucl fabrication and cnrichment facili-

ties mnder part 70 of title 10, Code of Federal

e - v, D S VS B -

Regulations; and

10 (B) certification of transportation pack-
11 ages under part 71 of title 10, Code of Federal
12 Regulations.

13 SEC. 3. REPORT TO CONGRESS,

14 Not later than 12 months after the date of enactment
15 of this Aect, the Commission shall submit to Congress a

16 report that includes—

17 (1) identification of updates to regulations, cer-

18 tifications, and other regulatory policies that the

19 Commission determines are necessary in order for

20 HA-LEU to be commercially available, including

21 certifications relating to transportation packaging,

22 and licensing of enrichment and fuel fabrication fa-

23 cilities, for HA-LEU; |

24 (2) a description of such updates; and

25 (3) a timeline to complete such updates.
g\VHLC\0514181051418.188 xml (69179819}
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1 SEC. 4. DEFINITIONS.

2 In this Act:

3 (1) ComMMISSION.~——The “Commission” means

4 the Nuclear Regulatory Commission.

5 (2) DEPARTMENT.—The term “Department”

6 means Department of Energy.

7 (3) HA-LEU.—The term “HA-LEU” means

8 high-assay low-cnriched uranium.

9 (4) HIGH-ASSAY LOW-ENRICIIED URANTUM.—
10 The term “high-assay low-cnriched wranium’ means
11 uranium having an assay greater than 5.0 weight
12 percent and less than 20 weight pereent of the ura-
13 nium-235 isotope.

14 (5) SECRETARY.—The term ““Secretary” means
15 the Seeretary of Energy.
GIVHLC\051418\051418.188xml  (8179819)
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To require the Seerctary of Energy to develop a report on a pilot program

To

SN B W N

7

to site, construct, and operate micro-reactors at eritical national security
locations, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

. WiILsoN of South Carolina {for himself, Mr. Norcross, Mr. Hupson,

and Mr. PETERS) intraduced the following bill; which was referred to the
Cominittee on

A BILL

require the Sceretary of Energy to develop a report
on a pilot program to site, construct, and operate micro-
reactors at critical national sccurity locations, and for
other purposes.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,
SECTION 1. REPORT ON PILOT PROGRAM FOR MICRO-RE-

ACTORS.

(a) RerorT REQUIRED.—Not later than 12 months

after the date of enactment of this Aet, the Sceretary shall

develop and submit to the Committee on Armed Services

G\WWHLC\051518\051518.187.xml (69458816}
May 15, 2018 (12:01 p.m.)
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and the Committee on Encrgy and Commeree in the
House of Representatives and the Committee on Armed
Services and the Committee on Energy and Natural Re-
sourees in the Senate a report deseribing the reguirements
for, and components of, a pilot program to provide resil-
icnce for eritical national sccurity infrastructure at De-
partment of Defense and Department of Energy facilities
by contracting with a commereial entity to site, construet,
and operate at least one licensed micero-reactor at a facility
identified under the 1‘2\})011 by December 31, 2027,

{b) CONSULTATION.—As necessary to develop the re-
port required under subscetion (a), the Secretary shall
consult with—

(1) the Seeretary of Defense;

(2) the Nueclear Regulatory Commission; and

(3) the Administrator of the General Services
Administration.

{¢) CoNTENTS.—The report required under sub-
seetion (a) shall include—

(1) identification of potential locations to site,
construet, and operate a micro-reactor at a Depart-
ment of Defense or Department of Energy facility
that contains critical national sceurity infrastructure
that the Secretary determines may not be energy re-

silient;

gAVHLC\0515181051518.197.xmi (69458816}
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3
1 (2) assessments of different nuelear tech-

2 nologies to provide energy resilieney for critical na-
3 tional security infrastructurc;
4 (3) a survey of potential commereial stake-
5 holders with which to enter into a contract under the
6 pilot program to construct and operate a licensed
7 micro-reactor;
8 (4) options to enter into long-term contracting,
9 including various finaneial mechanisms for such pur-
10 pose;
11 (5) identification of requirements for miero-re-
12 actors to provide energy resilience to mission-critical
13 functions at facilities identified under paragraph (1);
14 (6) an cstimate of the costs of the pilot pro-
15 gram;
16 (7) a timeline with milestones for the pilot pro-
17 gram;
18 (8) an analysis of the existing aunthority of the
19 Department of Energy and Department of Defense
20 to permit the siting, construction, and operation of
21 a micro-reactor; and
22 {9) recommendations for any legislative changes
23 to the authoritics analyzed under paragraph (8) nee-
24 essary for the Department of Encrgy and the De-
GAVHLC051518\051518.197.xmi  (69458816)
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4
1 partment of Defense to permit the siting, construe-
2 tion, and operation of a micro-reactor.
3 {d) DEFINTTIONS.—In this section:
4 (1) CRITICAL NATIONAL SECURITY INFRA-
5 STRUCTURE.—The term “critical national sceurity
6 infrastructure” means any site or installation that
7 the Secretary of Energy or the Secretary of Defense
8 determines supports eritical mission funetions of the
9 national security enterprise.
10 (2) LiceENSED.—The term “licensed” means
11 holding a license under section 103 or 104 of the
12 Atomie Energy Act of 1954,
13 (3) MICRO-REACTOR—The term “micro-reac-
14 tor” means a nuclear rcactor that has a power pro-
15 duction ecapacity that is not greater than 50
16 megawatts.
17 (4) Pmor rroGraAM.~—The term “pilot pro-
18 gram’” means the pilot program deseribed in sub-
19 seetion (a).
20 (5) SECRETARY.—The term “Secrctary” means
21 Seeretary of Energy.
22 (c) ForM.—The report required under subsection (a)

23 shall be submitted in unclassified form, but, if the See-

24 retary determines it necessary, may inelude a elassified ap-

25 pendix.
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5
1 () TavrratioNs.—This Act does not authorize the

2 Department of Energy or Department of Defense to enter

3 into a contract with respeet to the pilot program.
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espite the ascendancy of natural gas and renewable energy,

nuclear power continues to play a significant role in the

global energy transition, providing about 10 percent of global

electricity production in 2016) Nuclear, besides being a
significant carbon-free source of electricity, is also critically important
from a strategic and defense standpoint. While the United States has the
largest number of nuclear plants in the world, the US global leadership
position is declining as efforts to build a new generation of reactors have
been plagued by problems, and aging plants have been retired or closed
in the face of economic, market, and financial pressures, The situation is
not unigue to the United States; except for the UK, major US aliies are
closing (Germany), scaling back (France and South Korea), or debating
the recpening (Japan) of their nuclear-power plants? in contrast,
China and Russia are continuing to develop their nuclear industries and
aggressively pursuing global markets, especially in critical regions such
as the Middle East and South Asia.

in the December 2017 National Security Strategy (NSS2017), the
Donald Trump administration states its intention to “embrace energy
dominance” by pursuing five main actions: reducing barriers to US energy
development; promoting exports of energy, technology, and services;
ensuring the energy security of the United States and its allies; attaining
universal energy access; and furthering the US technological edge in
energy.® Although there is clearly a strong fossil-fuels orientation behind

which i sible.

o

1 World Nuciear Industry Status Report (Paris: Mycle Schneider Consulting, 20177,
Figure 1, p. 24, bitps/wwwworldnuclearreportorg/.

2 Germany plans to close all its reactors by 2022; France is looking to scale back the
role of nuclear from 75 to 50 percent by 2028; South Korea is scaling back its plans
for new nuclear, and considering phasing out nuclear; and Japan, which has opened
five of forty-elght reactors after the Fukushima accident, is considering opening an
additional four of the twenty-one reactors that have submitted applications to reopen

3 White House, National Security Strategy of the United States of America (Washington,
DC; White House, 2017), pp. 22~23, https:/wwwwhitehouse.gov/wp-content/




US Nuclear-Power Leadership and the Chinese and Russian Challenge

the “energy dominance” theme, it Is important to
consider whether, and how, nuclear power fits into this
strategy, and the implications of developments in the
United States for the US competitive position vis-a-vis
China and Russia.

This issue bricf continues the dialogue Initiated at
an Atlantic Council November 2017 nuclear-power
roundtable, by examining the challenges facing the US
nuclear industry and the geopolitical implications for the
United States presented by domestic and international
nuclear developments in China and Russla. The brief
recognizes the strategic nature of nuclear power, and
identifies key policy issues ripe for further work.

STATUS AND PROSPECTS FOR NUCLEAR
POWER IN THE UNITED STATES

Energy diversification is generally recognized as a
central means of increasing energy security, reducing
vulnerabilities, and enhancing the resilience of the power
system, The NSS2017 states: "The United States will
support the diversification of energy sources, supplies,
and routes at home and abroad™ Furthermore, US
Secretary of Energy Rick Perry argues in his September
28, 2017, letter to the Federal Energy Regulatory
Commission that “America’s greainess depends on a
reliable, resitient electric grid powered by an 'alf of the
above’ mix of generation resources” He warns that the
United States should guard against the threat of energy
outages that could resuit from the loss of traditional
paseload capacity.®

Nuclear power is an important component of a diversified
US energy mix. There are ninety-nine operational
reactors at sixty sites in the United States, amounting to
97,728 megawatts (MW) generating 805,694 megawatt
hours (MWh} in 2016, accounting for about 20 percent
of US total electricity supply and nearly 60 percent of
carbon-free electricity, avoiding an estimated 554 million
tons of carbon’ Forty-seven percent was supplied by

Uploads/201712/NSS-Firai-1Z-18-2017- 0905 5df.

ioid. B 20

Rick Parry, "Sacretary of Energy's Direction that the Federal

Energy Reguiatory Commission fssue Grid Resiliency Rules

Pursuant Lo the Secretary's Authority Under Section 403 of the

Depanment of Energy Organization Act” September 29, 2017 5
flos/2017/09/1 y%20

S

75%20Le
Energy%20Regulatory%20Commission ot

& US Enargy Infarmation Administration, "What is US Efectricity
Generation by Energy Source?” Aprit 18, 2017, https: fwww.gia.
gov/roois/Facs/Faapnp7icts4 27613

7 Nuclear Energy Institute,

nanent: Emissions Prevented,”

independent nuclear-power producers, and the rest by
integrated utifities *

These huclear reactors provide reliable baselvad power
genaration at a reasonable cost® In 2016, average
reliability was 825 percent, and average generation
cost was $33 per MWh. Exelon, which accounts for
nearly one-quarter of US nuclear capacity with its
twenty-three reactors with 23,300 MW, reported that
its plants ran at a record average-capacity factor of
94.6 percent in 2016.°

Although US nuciear plants are aging, with 40 percent
of the plants more than forty years old, the US Nuclear
Regulatory Commission (NRC) since 2000 has
extended licenses from forty to sixty years for more
than 85 percent of operating US reactors, The industry
argues that these plants have mahy vears of useful life
remaining, and the first license application for eighty
years has been submitted. Generators have invested
heavily in upgrading their equipment and safety
systerns, especially after the 207 Fukushima accident,
and have steadily improved their operating efficiency
and capacity utifization.

However, faced with competition from gas and
renewables  generators, operating companies and
utitities have closed reactors and, absent financial
refief, announced plans for further closures. Between
2002 and 2016, the United States saw 4,666 MW of
nuclear-generating capacity ciose, while Secretary’s
Perry letter to the FERC indicates eight reactors
with 7187 MW of capacity have announced plans for
retirement, and another saven reactors have only
kept operating due to support at the individual state
fevel! Given these developments, the share of nuciear
in the US electricity mix may fall 3-4 percent over the
next decade, to around 16-17 percent of US electricity
supply, if demand remains level.

Pressured by cheap gas and renewable generation,

Environment-Emissions-Pravented

US Energy Information Administeation, Efectris Power Annual
2076 (Washington, DC: B1A, 20172, Table L1, https:/fwww.ela.gov/
electricity/annusl/pdtepa.ndf.

3 Baseload power is power from piants that aperste on a
continuous basis at 3 high capacity factor, and do not Fallow
changes in the demend curve.

Exeion Cotporation, Comorate Sustainobity Reper: 2016
(Chicago: Exelon, 2016), hEt://www.exeloncor.
sustainabiity/Documants/dwnk_Ereton, CSRU20(). bt
id, 5.3

B
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and beset by continued protlems related to financing,
nuclear plants are most affected in regions with
urbundled, competitive, independent system operators
(S0 and regional transmission system operators
(RTO). The industry argues that these markets do
not value the clean generation, reliability, security,
and diversity of supply that nuclear provides. Even in
areas with formal capacity markets, nuclear has had
difficuity competing with gas in capacity auctions (e.g.,
in the PJM Interconnection region auctions, where the
clearing price of $76.53 per megawatt day in its May
2017 base residual auction for 2020-21 capacity was
00 low for Exelon's Three Mile island and Quad Cities
plants to clear},#*

The future of US nuclear power is also clouded by
the difficuities and huge cost overruns in completing
the four Gengration HI Westinghouse AP-1000 units
in Georgia and South Carolina, and the resulting
financial difficutties that pushed Toshiba-Westinghouse
into bankruptey. In 2017, the Georgia regulator
approved Georgia Power's proposal to proceed with
the completion of the two Georgla Vogtle reactors,
but South Carolina decided to cancel the plans to
complete its two plants. Westinghouse is coming out
of bankruptcey, and has been purchased by a Canadian
firm.* The Department of Energy also announced its
willingness to provide an additional $3.7 billion in loan
guarantees for the Vogtle completions, and Congress
has approved the extension of the production tax credit
(PTC) for advanced nuclear reactors.™

12 Jeff St Jonn, “PJM's Latest Capacity Auction: & Tough Market for
wand Rasponse,” Graentech Media, May 24, 2017,

balitRA.
Waorkd Nuctear Association, "Nuclear Power in the USA,” hitp://

countries-t- 7/\rse>nuueer powerasix: Rory D. Sweeney and
Rich Haidorn Jr. ted: Capacity Prices Down in Most PIM
i st Year of 100% cp nro insider, May 23, 2017, htms fwww.
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While these challenges are substantial, the consequences
of a dramatic reduction of nuclear power in the United
States—or even its end—waould be dramatic, and the
costs of premature shutdown would be significant. This
cautionary tale is playing out in US-allied countries,
including Germany and Japan, where there has been
a large downgrading in utilities’ financial position from
ciosures. In Germany, utilities have sought to recover
more than 20 billion euros th lost profits.

a decline in
uc.oar power
vvouzot be substantial.

While any lost capacity in the United States could
likely be covered from a supply standpoint—-given the
surplus electricity-generation supply conditions in many
regions, and the minimat growth of elec ty demand—
it would cost tens of biltions of dollars and, depending
on the renewable-energy component of the replacement
capacity, could increase emissions levels, Officials
at the state level, notably in New York, Hfinois, Ohio,
Pennsylvania, New Jersey, and Connecticut. have been
concerned about these potential economic impacts, as
well as the increased emissions implications of nuclear-
plant closures. New York and Hinois have approved
zero-emissions credit (ZEC) schemes to support nuclear
power, which have allowed nuclear generators to extend
plant operations. The courts have, thus far. upheld these
actions”

The benefits tost from a decline in domestic nuclear
power would be substantial. The Nuclear Energy Institute
calculates that the ninety-nine US reactors support
475,000 jobs, provide $60 bition in benefits to the US

emaac-43440/.

Anastaciatt Ondicid, "Canadian Firio o Purchase Eormer Voglle
Lead Contractor » Atants Journal

Janusry B, 2018, RtD/Awwwmyaic com/news/canadian:

&

nomy, account for $12 billion in federal and state tax
revenues, and undertake capital investment of $6.3 billion

FUGUENT WL jw S WHLIWRVEL /.
Darrel Proctor, "DOE Offers Anotner 33.7 biffion in Loan
Guarantees for Vogtle Project,” Pawer, September 29, 2017, betp://

guarantees-for-yogtia-project/.
Georgla Fower, press reizase. "Georgia Pawer Praises Move by
S Congress to Extend Production Tax Credits for Vogtle Nuclear

5

et

7 Adrienne Thompson and Christopher Zentz, “Federal District
Court Dissnisses Chalienges 20 New York ZEC Program,”
Washingron Energy Report, Juby 31, 2017, Rps: Jwww.

Expansion,” February 9, 2018,
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per year® Nuclear supply and services companies also
play significant roles in support to the US military and
defense industry, as well as contributing to US exports,
The Energy Futures Initiative (EFD, chaired by former US
Secretary of Energy €rnest Moniz, has identified more
than seven hundred companies in forty-four states that
provide products or services in direct support of the US
nuclear-energy industry, with Pennsylvania, California,
Texas, Hinois, and Ohio feading the way. According to
EFL the US nuclear supply chain has been eroding, and
domestic nuclear-eguipment manufacturing capability
has declined, with imited or no domestic fabrication
capacity for reactor pressure vessels, steam generators,
pressurizers, main condensers, turbine generators,
specialized valves, and passive residual-heat removal®

in September 2017, the Trump administration sought
to bolster the finances of existing nuclear plants, as
well as coal plants, by proposing to the Federal Energy
Regulatory Commission (FERC) a rule that would
provide full cost recovery for secure-fuel plants that
enhance reliability and resiience. The FERC rejected
the proposed rule as discriminatory and inadequately
supported. instead, it directed further consideration
of the issues of reliabifity and resilience in specific
rarkets.®

Looking ahead on the technalogy front, research and
developrment (R&D) funded by the US Department of
Energy (5500 miliion in fiscat year 2017 (FY17)) and
some private venture capital sources are proceeding
on both Generation 1V large reactors and small modular
reactors (SMR). Secretary Perry has expressed support
tor nuclpar RED, and the NSS2017 contains a general
reference to support for new nuclear-reactor designs.
However, without large-scele US government support,
it is unclear whether this work can proceed at a
meaningful pace. The Nuclear Regulatory Commission
is reviewing a design-certification application from
one Energy Department recipient, NuScale, for an SMR
design, Based on an initial January 2018 NRC decision

F | US Nuclear-Power Leadership and the Chinese and Russian Challenge

on NuScale power supply, a much guicker licensing
process for SMRs appears likely” However, there seems
to be limited US market interest in these reactors at the
moment. Considerable US technical cooparation on new
designs is occurring with China, for exarmple with Bill
Gates' TerraPower, a5 discussed below.

CHINESE AND RUSSIAN

NUCLEAR-POWER EXPANSION

in sharp contrast to developrnents in the United States,
China and Russia are pushing to expand their nuclear
industries, develop complete fuel cycles, and build and
commercialize new reactors for both domestic and
international markets, The resuits of these efforts are
striking—nearly two-thirds of the new reactors under
construction worldwide are estimated to be using
designs from China and Russia.?

Driven by domastic environmental and energy-supply
concerns, and a desire to boost its global commercial
and clitate leadership, China under President Xi Jinping
has charted a path to diversify its energy economy away
from coal and reduce its carbon intensity.® in December
2077, the State Council approved a nationwide cap-and-
trade system, to go into effect in 2019, involving 1700
power companies accounting for more than three billion
tons of carbon dioxide (CO2) annually, representing
ene-third of China’s total carbon emissions and making
it the largest cap-and-trade system in the world.

China is the third-largest generator of nuclear power
in the world as of 2016, after the United States and
France, with thirty-seven operating reactors and a
capacity of 32 gigawatts (GW) 2% China has the largest
nuclear construction program in the world by far, with
twenty (20.5 GW) of the fifty-three total reactors under

21 Nucizar Energy instituate, "NRC Approves Nuscate Design
Innovation.” January Il 2018, htps://www.nei ors/News -Media/

aws/ HuSc
Ianavation.

22 Maria Korsnick, "Nusiear Powar is Critical Infrastructure,” 2017
Wall Street briefing, Eebruary 9, 2017, hitps:/fsnww.nercra/News-

18 Nuciear Energy Institute, NEI| supplementsl material for annusl
2017 briefing 1o finoncial /P10, ?

WallStrent-Brioting.
19 Energy Futures initiative, The U.S, Nuclaar Entorprise: A
National Security Enabler {Washington, DC: Enorgy

For a discussion of China’s power-sector transition, see Robert

7. \chord, Jr., Transtormation the Power Sector in Developing
Countries! The Critical Role of China in POst-Paris implermertation
(washingtor, DC: Atiantic Council, 20873, NUD//www.

Fytures intiative, 2017, 5. 3,

6¢/1502803935248/EF |+ Nuciear+Report+FINAL +08 261 pdf,
US Faderal Energy Regulatory Commission, *Order Terminating
Rulemaking Proceeding, initiating New Proceeding, and

N
53

peris-implementation.
24 World Nuclear Assodiation, “Nuclear Share Figures, 2006-2016."
Apei 2077, cle: i

y.aspr.

E: Additionat . Jaruary B, 2018,
farc.gov/CatendarFiles/ 20180 108 IB1614-RMIB1-000 paf.

25 World Nuclear industry Status Reps

L p. 98,
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construction worldwide® However, nuclear power stifl
accounts for only 4 percent of total generation in China.
The Thirteenth Five-Year Plan (2016-2020) calis for 58
GW of nuclear capatity online by 2020-2021, and an
additional 30 GW under construction at that time-
athough this target is viewed as ambitious, given delays
in construction and fewer new starts, with just two in
2016 and none in the first half of 2017, Given the size
and projected growth of the Chinese electricity system,
currently 1645 GW, nuclear will remain well below 10
percent of electricity generation in 2020, despite the
additions. For comparison, China added 52 GW of solar
and wind capacity in 2016; solar additions alone were
forecasted to jump from 34 GW to 54 GW in 201727

Nearly two-thirds of
the new reactors under
ruction worlowide
mated to be using
designs from China

and Russia.

China's nuclear strategy has been to establish
joint ventures with Western companies (Toshiba-
Westinghouse, Frametome-AREVA, SNC-Lavalin,
Energoatom) to  build and evaluate different
technofogies (AP-1000, EPR, Candu, VVER-I000), and
to incorporate this experience into its own indigenous
designs. Although cost estimates are difficult to obtain,
China has seemingly been able to build reactors quicker,
and at lower cost, than Europe, the United States, and
even South Korea. A 2015 report from the Organisation
for Econemic Co-operation and Development (OECD)
Nuclear Energy Agency (NEA) estimates that (without
finaricing) the average overnight costs for nuciear power
i China is about $3,500/kilowatt (kW). This is more than
one-third less than the $5,500/kW cost in the European
tnion, with multiple units at Chinese sites reducing
costs by a further {5 percent. While South Korea has had
relatively stable costs, which are 25 percent lower than

26 foid, p. 15,
Joshua S. Hill, "BIEF Elevates China 2017 Sofar Installation
Forecast to 54 Gigawatts," Clean Technica, Novembser 22, 2017,
19/1/22/! re: 17
solar-instaliation-foresast-54-gw/.

those in the European Union, they are also higher than
China's.®

Despite the Chinese government's commitment to
nuclear, the falling costs of renewables pose an economic
challenge for Chinese companies and officials. As Steve
Thomas of the University of Greenwich comments: “The
challenge for the Chinese nuclear industry is to do what
no other nuclear industry worldwide has been able to do:
to bring the cost of nuclear generation down to levels at
which it can compete with other forrms of generation,
particularly renewables. ™

China brings a complete package of design,
construction, labor, technology, and financing, which
improves the economics compared to industries in the
West. However, it is clear that the six imported nuclear
plants (four from Toshiba/Westinghouse and two from
AREVA) have experienced difficulties. The four AFIOCOs
from Westinghouse have been delayed three to four
years, in part due to a national safety reassessment
after the Fukushima accident halted construction,
Chinese planners are no doubt interested in maintaining
a favorable price of electricity to their industries for
reasons of global competitiveness. Therefore, whether
China's diversification strategy will continue to stress
the large increases in nuclear capacity wilt indicate
something about how it views the relative economics
of the sector. But, as in many other countries, nuclear-
power decisions in China are heavily driven by political
considerations and international implications.

China has becorme an international test bed for
advanced nuclear development. State funding for
nuclear research, development, and demonstration
has supported a wide range of efforls on large and
small designs, including high-temperature gas-cooled
reactors (HTGR), small modular reactors (SMR), and
new Canada Deuterium Uranium (CANDU) designs.
One pioneering project involves the construction by the
China Nuclear Engineering Construction Corporation
of a 2x105-MW, high-temperature, gas-cooled, pebble-
bed ruiclear plant (HTGR) in Shandong Province, south
of Beifing. The plant is nearing completion and, if
commercially viable, will be scaled up to 600 MW, An
HTGR 600-MW unit is planned for Ruijin city in Jiangzi

28 Warld Nuciear Association, “The Econormics of Nuclear Power.”
August 2017, http fwwwworid-nuclear.org/finformation-iiorary/
2 c: aspx.
29 Steve Thomas, “China's Nuctear Power Plans Melting Sown,*
Diplomat, October 29, 2016, hips//thediplomat com/2016/10/
chinas-nuciese power-plans-melting-down,
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Province.® The HTGR-type reactors are especially suited
to industrial applications with large process-heat needs,
such as petrochemical industries,

One of the most publicized efforts is Microsoft founder Bill
Gates' establishment of TerraPower, a private company
pursuing a travefing-wave reactor (TWR) design that is
sodium cooled, uses depleted uranium, eliminates the
need for fuel reprocessing, and keeps the fuel in the
reactor for up to forty years.® itis also evaluating a molten-
chioride reactor approach. TerraPower has teamed up
with companies from China, India, Russia, and France
to develop the approach, and concluded a joint venture
with the China National Nuclear Corporation (CNNC) that
will demonstrate the TWR design in a project in Hebei
Province¥ in a different approach, the Canadian firm
SNC-Lavalin conciuded a joint venture with the CNNC
and the Shanghai Electric Group in 2016 to develop a new,
TOO-MW advanced-fuel CANDU reactor (AFCR) that can
use recycled fuel from fight-water reactors (China has
more than thirty-three LWRs) 5

Chinese nuclear companies are also working on several
SMR designs. The CNNC is developing a srmall, 125-MwW
ACPI00 unit in Hainan Province, which operates at lower
tamperatures and pressures. China General Nuclear
Corporation is also developing a 60-MW APRSOS
reactor for remote and offshore applications, currently
under construction for a fioating installation at a dnfling
platform in the Bohai Ses. This development has been
viewed with concern, in the context of tensions with
the United States and other countries over Chinese
militarization of istands in the South China Sea.

30 “Chiea Expands Uses and Markets for its HTGRS,” Workd Nuclear
aws, March 1B, 2017, hitpsi//neutronbytes.com/2017/03/18/
-expands-uses-markets-for-its-htars/; Richar Martin,
“China Could Have & Meltdown- Proof Nuclear Reactor Naxt
Year” MIT Techroiogy Review, February 1L 2016, httas./fwww.,

While China's relstionship with rnuclear power is
refatively new—with its first nuclear plant completed
in 1991-Russi long history with nuclear power dates
to 1954, when the first reactor was cormnmissioned in
Chninsk, followed by larger-scale commercial reactors
i 1963-1964, The industry has since grown to thirty-five
reactors, totaling 26 3-GW capacity.® Nuclear generation
reached a record of 196.366€ terawatt hours (TWh) in
2018, accounting for 17 percent of domestic electricity
generation, and further increased to 202868 Twh and
19.9 percent in 20175

Russia has seven reactors under construction, and
envisions about 30 GW of new installations by 2030,
although reports indicate that Rosatom may delay some
plants due to low electricity demand and surplus power
capacity in Russia ™ Financial difficulties have also caused
detays, such as with the two new-generation VVER-1200-
491s under construction in Saint Petersburg, and reduced
ot and gas revenues have led to a drop in the state
budget for nuclear—from $2.4 billion in 2013 to $1 bilfion
in 2017, and to $898 million in the proposed September
2017 budget—resulting in construction delays.®

Russia is also active in developing nuclear technology,
inciuding a third-generation reactor, the VVER-1200, and
is close to commissioning the first VVER-1200-V392M
unit in Novoveronezh. China is also testing—and nearly
ready to its first Toshib stinghouse
AP1Q00, so the race to operate the first third-generation
system is very close.

Like China and the United States, Russia is also working
on a variety of advanced reactor designs, Russia's vision
of the future revotves around the development of fast-
breeder reactors and a closed fuel cycle. The Proyv

Nuclear Reactor.” Reuters, October 30, 2017, Hps./fwwwramters.

oot puclaar-reactor-next-yeas/.
TerraPower, "The Traveling Wave Reactor: Bringing Nuciear
Technaiagy o its Fuliest Potential” htto://terranowercom/
uploads/docs/The_TWR_Bringing_Nuctear_Tectnatogy_1o_Its..
Futest_Potental_O30713.pdf.

Stephen Stapeaynski, “Nuclear Experts Head to China to Test
Experimental Reactors,” Sloombery Technology, September 21,
2017, c z
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SNC Lavalin, press refease, "SNC Lavalin signs an agreement
in principle for a Joint Venture with China Natioral Nuclear
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Powar, danuary 1, 2007, BRI/ WWW DOWETMag LOM/Ching starts:
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35 World Nuciesr Association, "Nuckear Power in Russia,” bip:/fwww.

v frussia- oA -DOWRI BSPX.
36 Rosatom, press release, “Russia’s Nuclear Electricity Share
Increased up to 19.9% in 2017 January 2. 2018, httn:/fwww,
rosatoms wiclear-slectric
share-increased-up-to-18-9-in-2017/.
37 "Rosatam Considers Delaying Reactor Commissioning,” Nuclear
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201 i6/s

| October 30, 2017, hito://owww.

carporation-shanghai-electric-company.
David Stanway, “China Close to Completing First Offshore

o
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comumissioning-S959916.
38 Worlg Nuciear industry Status Repor, n, 235,
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Figure 1. Projected nstalled Nuclear Generation Capacity (GW) in Selected Countries and U, 2016-2040
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Source: Figure created from data in International Energy Agency, World Energy Outlook 2017, Selected Country &nnexes, New Policies Scenario.

(Breakthroughy project is working in nine research
centers to develop the BREST-300, BN-1200, SVBR-100,
and other fast reactors that can recycle fuel. However,
this project has experienced considerable problems,
delays, and budget issues. In the context of President
Viadimir Putin's aggressive military buildup in the Arctic,
it is important to note that Russia is also developing
smail modular reactors, including floating reactors and
barge- or ship-based units, far naval bases, icebreakers,
and submarines.**

THE GLOBAL NUCLEAR MARKET

AND US FOREIGN POLICY

While nuclear development is largely stalled in the
United States, there is stiif a robust interest in nuclear
power around the world, driven, in part, by Russian and
Chinese externally facing efforts. While new nuclear-
plant construction declined globally for the fourth year

39 World NucladF Associstion, "Nuclear Power in Russia.”

in a row In 2016, thirty-one countries operated nuclear
reactors as of mid-2017.4¢

Whather the United States, or China or Russia, leads on
nuclear power is important, as the international Energy
Agency's World Energy Outlook for 2017 projects that
nuclear will continue t maintain at least a 10-percent
share of efectricity through 2040, with an additional 273
GW in new nuclear capacity, even as 170 GW s forecast
to be retired. China, Russia, and India are expected
to account for the largest share of additions, while
retirements continue in Germany, the United States,
Japan, South Korea, and France. (See Figure 1).

Although the rapidly changing international power

ics g favor natural gas,
and, in some cases, coal, nuclear development will be
important in several strategic countries. Even in instances
when there are more cost-effective alternatives,

<0 inid, p. 23,
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countries are deciding to proceed with nuclear power,
driven by security, diversity of supply, prestige, and
environmental factors. indeed, even Russia's Rosatom
has begun promoting the climate benefits of nuclear
power under its new head, Alex Likhachev®

In addition to having an active nuclear program at home,
China is seeking markets abroad, with financing from
the Chinese Export-import Bank. it has pursued three
significant directions: investment and contracting for
the construction of existing reactors (e.g., with EDF in
the UK); marketing and construction of its indigenous
Hualong design (2.0.. with Pakistan, Argentina, Turkey,
and the UKY); collaboration with Candu Energy on new
plants (.9, Argentina and Romania) and in the joint
development of an advanced CANDU reactor design.

President Xi's high-visibility "Belt and Road Initiative”
involves an estimated $11 trillion for infrastructure,
including power-plant construction.*? The Belt and Road
also concentrates on nuclear-power development in
Pakistan, Turkey, and Romania, and China is looking to
commercialize HTGR designs overseas, particularly in
countries with large petrochemical and process-heat
requirements, such as Saudi Arabla and Indonesia. While
the economics of SMRs are currently uncertain, they
may become attractive in smaller developing countries.

Meanwhile, Russia has supported nuclear-technology
exports using resources from both the Russian budget
and the Russia Wealth Fund, which was created when oif
prices and revenues were high. However, these resources
are declining, and are being stretched thin, While long-
standing relations with iran, Eastern Europe, and former
Soviet republics continue to receive priority attention,
over the past few years Russia has aggressively pursued
deals in the Middle East and South Asia. In South Asia,
Russia is buiiding new reactors in India and Bangladesh.
in the Middle East, Russia, is focusing on Turkey, Egypt,
Jordan, and Saudi Arabia, in addition to its long-standing
refationship with fran,

The Middle East is emerging as an arena of intense nuclear
competition and positioning, with the first South Korean
nuclear units nearing completion in the United Arab
Ermirates, Jordan continuing to negotiate on financing for
two Russian nuclear reactors, Egypt recently finatizing
a deal with Russia, and Saudi Arabia announcing its

41 Viadimir Shivyak, "Russia’s Rosatom: Climate's New Sest Frienc.”
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intention to proceed with two reactors after years of
detay. The Chinese, French, Russians, and South Koreans
have submitted initia} bids in Saudi Arabla, and a US
consortium has also submitted a bid on this first phase
of the process of shortlisting companies. The bid was
approved by the US Department of Energy, even though
the United States has not yet concluded a 123 nuclear-
framework agreement with the Saudis, which would be
necessary before a US export deal could be finalized.
Although 123 agrgements do not necessarily require that
a country refrain from fuet-enrichment development or
reprocessing of spent fuel, 123 agreements with the United
Arab Emirates and Taiwan prohibit such development.
During his Decernier 2017 visit to Saudi Arabia, Secretary
of Energy Perry held private discussions on nuciear
cooperation, and formal discussions are expected to start
in a couple of months, amid concerns in the United States
about the Trump administration’s possible willingness to
Iessen nuclear-proliferation safeguards.*

The Russians have actively pursued nuclear deals in the
Middlie East to advance their position in the region. in
addition to its long-standing cooperation with Iran in
bullding the Bushehr 1 nuclear plant and beginning a
second unit, Russia is working to finalize a prefiminary
2015 agreement with Egypt to build four nuclear units at
Dabaa, on the Mediterranean.*s Just days after President
Trump's controversial December 6, 2017, announcement
recognizing Jerusalem as Israels capital, Putin visited
Egypt and signed the final agreement for the $25 billion,
4800-MW nuclear-power project.

Russia’s support for Tarkey's first nuclear plant at
Alkuyu, as well as the Turkish Stream gas pipeline, is
part of its strategic engagement with Turkey. Although
work on the plant was mormentarily halted following
Turkey's downing of a Russian jet, Rosatom resumed
construction, and the first unit is expacted to be
operational in 2023 Looking to increase its security

43 Michast R. Gordon, Tenothy Puko, and Summar Said, .S,
Chases & Saus Nuclear Deol,” Wall Stroet Journal, Fobrury 21,
2018,

“Iram Begins Building Second Nuclear Plant - With Russian Heip."
Assaciated Press, Sestember 10, 2017, htps /fwww.nhcnaws.com/

»
IS

help-nGa6036.
45 Hamza Hendawi and Viadimir Isachenkov, “Putin Visits Egypt in
Sign of Closer Ties.” Associated Press, December 11, 2017, hitpsi//
E 7, /russias

June 28, 2017,

42 HSBC, “Belt and Road." himay//wwwhusinesshsbe.com/bet-and-
rond/nkastructure.

45 Digu Dkumus, "How Turkey's Nuclear Plants Could Cutb KRG
Amitions.” 41-Monitor. Derober 10, 2017, B /faww atmonitor.
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cooperation with Turkey at a time of tensions in the US-
Turkey relationship, Russia achieved a major strategic
advance in late 2017 when NATO member Turkey agreed
to buy a $-400 surface-to-air missile-defense system
from Russia in a deal reportedly worth $2.5 billion.#

Russia has also pushed for nuclesr deals efsewhere,
including in South Africa, However, the future of these
plans appears in doubt, due to domestic politics in
the country, Russia has also been pursuing nuclear
agresments in Nigeria and Ghana. Elsewhere, Russia is
continuing construction of two new VVER-1200 units in
Belarus, and began construction of two similar units in
Rooppur, Bangladesh in November Z017. In 2018, Russia
is hoping to start construction of the Paks-l plant in
Hungary, also a 2x VVER-1200 design.®

The Russians have
actively pursued nuclear
deals in the Middle East
to advance their posit

in the region.

india—a central country in many ongoing debates about
the future of enetgy demand—is an important arena
for nuclear-power competition among Westinghouse,
France’s AREVA, and Russia’s Rosatom; in June
2017, Indian Prime Minister Narendra Modi and Putin
signed an agreement to proceed with two new
reactors at Kedankldam.® Putin's nuclear diplomacy
in India is especially interesting considering the Trump
administration’s effort to enhance bilateral trade and
h

though

defens i Jat Modi governmeant,
fndia had never signed the Nuclear Non-Proliferation
Treaty, the United States concluded a 123 agreement with
India (US-India Civit Nuclear Agreement) in 2006, which

can-prevent-mistakes. it
47 Tuven Gumrukeu and Ece Toksabay, “Turkey. Russia Sign Dest on
Supply of 5-400 Missiles,” Reuters, Decembir 29, 2017, hittpsy//

opened the way for Toshiba-Westinghouse and Hitachi-
GE to pursue nuclear-power cooperation. fn 2016
fallowing years of obtaining international approvals from
the IAEA and the Nuclear Suppliers Group, enactrnent
of a law from Congress, and discussions on liability and
other issues—Westinghouse announced a project for
construction of six nuclear reactors at Kovvada in Andra
Pradesh. The July 2017 communique from Prime Minister
Modii's visit with President Trump cites the interests of the
two leaders in seeing the conclusion of the agreements for
the project 3 Recent reports indicate that Westinghouse,
after emerging from bankruptey, is still interested in the
project®

The Chinese and Russian use of nuclear-power financing
and technology as a means of expanding their overseas
physical presence, and their foreign-policy influence in
key countries, has important implications for the United
States. On ane hand, US companies are collaborating
with China on building. developing, and demonstrating
new reactors; GE has won tenders for the supply of
turbine generators for new Russian-supplied units in
Hungary and Turkey On the othar hand, Russia and
China are vying for expanded influence in countries
critical to US diplomacy, namely fran, Saudi Arabia,
Turkey, Jordan, Egypt, and Pakistan. Although it is often
difficult to know where Presidert Trump stands on China
and Russia, the recent NS52017 i3 quite specific:

“China and Russia challenge American power, influence
and interests, attempting to erode American security
and prosperity. They are determined to make econormies
less free and less fair, to grow their militaries, and to
control information and data to repress their societies
and expand thelr influence,"s*

The two countries’ overseas nuclear push chaflenges the
post-World War i nuciear-safety and nonproliferation
policy and legal framework, which were put in place
through the combined efforts of the US government

50 Dougtas Busvine, “Washington Tells India Westinghouse Couid
e Soki by Year End: Sources,” Reuters, July 2, 2017, hitps:/fwww,

5.
issian Build
ofitice, November

48 Sara Stefanini and Nicholas Wirst, “Hungary'
huclear Plant Powered by Pofitics in Brussel
22, 2017,

51 Kiran Stacey, "Westingtiouse Recovery Boosts india Nuctear
Power Programme,” Financial Times, Novembes 6, 2017, hips.//

52 "Genersl Electric Wins Turbine Contract for Paks 1" World
Nutlear News, January 17, 2018, http:/fwwwworid tutlesr-news.

49 “india, Russie Sign Deal for Two Nuclear Reactors at Kudankulam,” org/e ' “ 7OTBON
Yimes of inola, June 2. 2017, ntps:/iimesofindia.mdiatimes.com/ hami.
L i ia-5 i 53 White House, National Security Strategy of the United States of
kudankulam/articlestiow/38953048.cms. America, . 2.
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and industry, as well as US$ leadership in internationat
organizations ke the IAEA, the Nuclear Suppliers
Group, the Group of Seven (G7) Nuclear Safety and
Security Group, and the World Association of Nuclear
Operators. The strict standards for nuclear exports
established in US 123 agreements, mandated by the
Atomic Energy Act of 1954, and other regulations are
key components of this framework. There are twenty-
three agreemenis with countries that want to receive
US nuclear technology, as well as other NRC and DOE
export-licensing provisions. As & report by the EFt
concludes: "Since building the world’s first reactor, the
global nuclear industry and the international regimes for
safe, secure and proliferation-resistant peaceful uses of
nuciear rested in US leadership.”*?

CONCLUSION AND ISSUES FOR FURTHER
DISCUSSION

This paper describes an important policy problem
facing the United States: the decline of the US nuclear-
power industry and the chalienge to US giobal nuctear
leadership from China and Russia.

It postulates that nuclear power is an important strategic
sactor, and that US global leadership and engagement
in nuclear power are vital to US national security and
foreign-policy interests, US global nuclear engagement
is critical—not only because it supports military nesds
and advances commercial interests, but also because it
brings with it a culture that promotes safety, security of
nuciear materials, and nonprofiferation. It also represents
a model of professional regulatory developrnent and
government-industry collaboration that is facking in the
state-monopoly and authoritarian systems in Russia and
China. US nuclear engagement with countries forges a
fong-term relationship with counterpart governments
and industries in a high-visibility and critical sector of
the economy.

Nuclear power should be salevated in the Trump
agministration’s  US  National Security  Strategy,
including its “emergy dominance” defense-industry
capacity development, and international partnership
efforts with allies.

Given the strategic importance of the industry and the
chatlenges at stake, the Atlantic Council should pursue
the question of what should be the US government
response to this challenge, and examine the costs and
benefits of ditferent strategies and actions.

54 Energy Furores initiative, The U.S. Nuclear Enterprise: A Key
Ntionaf Security Enabler, .19,

Key issues that should be addressed Include the
following:

1. What actions, if any, should the government take
to avoid the premature closure of US nuclear-
power plants, reform electricity markets to better
value nuciear attributes, and protect the domestic
nuclear-industry supply chain?

2. What government budgetary resources and public-
private partnerships are needed to accelerate
rescarch, development, and demonstration of
advanced reactor designs? And, what international
collaborative efforts are necessary to realize a new
generation of commercially viable reactors?

w

Should new US government funding sources be
developed 1o promote US technology exports and
bolster US industry competition with Chinese and
Russian companies? And, what should be the role
of the Export-import Bank?

»

. Should the United States strengthen or modify its
involvement in key international bodies dealing
with nuclear-power exports, nuclear safety, physicat
security, and protection of nuclear materials?

o

. Should the United States expand its efforts to
help new nuclear-generating countries with the
development of professional nuclear-regulatory
agencies and frameworks?

I3

Should the United States reduce its reliance on
foreign uranium supplies and fuel-enrichment
services for its nuclear-power plants?

A constructive disiogue bringing together industry
leaders, policymakers, researchers, and other key
stakeholders 5 urgently needed to address these, and
othet, issues.

Dr. Robert F. ichord, Jr. is & senior feliow at the Atlantic
Councit Globat Energy Center, where he focuses on policy
issues in the transformation of electric power sectors,
especially in developing countries. Dr. lchord has had &
distinguished career in the US government, working on
international energy security, development, and climate
change issues. From 201 to 2015 he served as deputy
assistance secretary for energy transformation in the State
Department's £nergy Resources Bureau. Previously, he
managed energy programsin the Asia, Near East and Europe
and Eurasia regions at the US Agency for internationat
Developrent, including programs related to nuclear safety
in Eastern Europe and Eurasia and was involved in the G-7
process 1o close the Chernoby! nuciear units.
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- NUSCALE
“POWER"

May 21, 2018

The Honorable Fred Upton

Chairman, Subcommittee on Energy
Committee on Energy and Commerce
2125 Rayburn House Office Building
Washington, DC 20515

The Honorable Bobby Rush

Ranking Member, Subcommittee on Energy
2125 Rayburn House Office Building
Washington, DC 20515

Dear Chairman Upton and Ranking Member Rush:

On behalf of NuScale Power, | am writing to express our support for the legislative efforts of the
Committee on Energy and Commerce to address the development, regulation, and competitiveness of
advanced nuclear energy technologies. Specifically, legislation offered by Rep. Joe Wilson to require
the Department of Energy (DOE) to develop a pilot program to site, construct, and operate
microreactors at DOE and Department of Defense (DOD) facilities is an important step forward to
realizing the potential of advanced nuclear technologies.

NuScale Power's small modular reactor (SMR) design application recently completed the first and
most intensive phase of review by the Nuclear Regulatory Commission (NRC). This major
achievement brings NuSclale Power closer to introducing the country's first SMR to market, putting the
US on a path to beat foreign competitors like Russia and China at a global SMR race.

Our reactor is small, and within the definition of a “microreactor” contained in Rep. Wilson's legislative
proposal. The application of microreactors at DOE and DOD facilities can provide resilience for critical
national security infrastructure, and we applaud your efforts to address this matter.

Sincerely,

John Hopkins
Chairman and CEO

NuScale Power, LLC
John L. Hopkins
Chairman and Chief Executive Officer
6650 SW Redwood Lane, Suite 210 | Portland, OR 97224
971-371-1585 Tel | 971-371-1602 Fax | jhopkins@nuscalepower.com
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The Nuclear Power Plant in Astrava, Belarus

M_. Speaker, I rise to address concerns brewing in Lithuania and
other Baltic states about the construction of a nuclear power plant.
This plant is 122 miles from the Lithuanian border and in sight of
Vilnius, Lithuania’s capital and largest city. I speak here not only as a
friend of the Baltic peoples and as a descendant of Lithuanian immi-
grants, but also as Co-chair of the Baltic Caucus and Chairman of the
Subcommittee on the Environment. And like all of my colleagues here,
I am concerned about ensuring the security, integrity, and safety of

nuclear projects in Europe and around the world.

Background

e It was not long ago that we were concerned about the ef-
fects of other nuclear power plants in Belarus. It was the
planned site of a Soviet nuclear power plant until the Cher-
nobyl disaster in 1986, which contaminated a quarter of
Belarus.

e But by 2019, Belarus is supposed to house a different Mos-
cow-run nuclear power plant, this one run by the Russian
state-owned company Rosatom.

o This project is very environmentally sensitive. Both Lithu-
ania and Belarus have agreed to discuss such environmen-
tally sensitive projects near shared borders as part of the
Espoo Convention.

¢ Building a nuclear power plant is hard, especially when it’s
a country’s first. That’s why the International Atomic En-
ergy Agency’s recommended a six-step review process
meant to prevent disasters like Chernobyl’s and the more
recent one in Fukushima, Japan.
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Problems

® But Belarus has chosen to skip four of the six steps, includ-
ing crucial steps that ignore the people and land of Lithua-
nia.

e There is real concern that the main purpose behind the
project is to grow Russian influence and power, especially
over energy in the European Union.

o The president of Belarus said that the Astrava plant
and another Russian plant are “a fishbone in the
throat of the European Union and the Baltic States.”

e Nuclear power plants in sensitive areas should be the dis-
cussed within the Espoo Convention.

o Neatly all of Lithuania is within 300 kilometers of the
plant, which means that if disaster were to strike,
long-term food consumption in the country could be
severely affected.

o The country’s drinking water could also be affected,
since the plant is supposed to draw rivers from a river
that supplies drinking water to Lithuania.

¢ But incidents ate occurring that cast doubt on Belarus’s
commitment to working with neighbors and ensuring the
plant is safe.

o In 2016, six serious incidents occurred, and Belarus
has failed to be upfront with Lithuania about any of
them.

o A 330-ton nuclear reactor shell was allegedly

dropped from about 13 feet last summet.
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® Belarus did not reveal anything about the inci-
dent until independent media reported it, and
then downplayed it.
o Eatlier, a structural frame at the site collapsed after
workers, apparently under time pressure, filled it too

quickly.

Points of Concern
e Building a nuclear power plant requires care in construc-
tion, according to the most stringent standards, with the
utmost transpatency, and for the best reasons.
o This plant fails all four counts.
o Itis in the wrong location.
o It has been érresponsibly handled.
o Instead of transparency, we have stonewalling and ob-
Suscation.
o Instead of making the most economic sense, this
plant seems to make good geopolitical sense, and for
Russia, not for Belarus.

Let me be clear, M_. Speaker. No one here objects to the safe, secure
design, construction, and running of nuclear power plants. But the
people of Lithuania are firmly opposed to irresponsible attitudes to-
wards nuclear power, particulatly so close to their most populous city.
This concern makes sense. As chairman of the House Subcommittee
on the Environment and a longtime obsetver of Eastern Europe, M_.
Speaker, I can assure you that the people of the United States have no
better friend than the people of Lithuania. Lithuanians have the right
and the responsibility to ensure their and their children’s environmen-
tal security. They should not be expected to accept inadequate or mis-

leading information about a serious, environmentally sensitive project
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right on their borders. The government of Belarus should respect the
commitments it has made, including with its neighbors. Until these is-
sues are resolved, M_. Speaker, I cannot fault the Lithuanian people
for their concern about the Astrava nuclear power plant. I share their
concerns. I hope Belarusian will calm their fears by allowing in inter-
national experts and representatives. Belarus should also comply with
the International Atomic Energy Agency’s recommendations for the
design, construction, and running of safe nuclear power plants. Thank

you, M_. Speaker, and I yield back the balance of my time.

Background materials

e hitp://voices.nationalgeographic.com/2017/02/23/a-prevent-

able-nuclear-threat-you-most-likelv-dont-know-about/
o Materials from Lithuanian Ambassador
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ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

Houge of Wepregentatives
COMMITTEE ON ENERGY AND COMMERCE

2125 Raveunn House Orece Bunoma
Wastuneton, DC 205156116 -

Majority {202 2252027
Mipority {207} 2253841

June 19, 2018

The Honorable Brent Park

Deputy Administrator, Defense Nuclear Proliferation
National Nuclear Security Administration

U.S. Department of Energy

1000 Independence Avenue, S.W.

Washington, DC 20585

Dear Dr. Parke

Thank you for appearing before the Subcommittee on Energy on Tuesday, May 22, 2018, to
testify at the hearing entitled “DOE Modemization: Legislation Addressing Development,
Regulation, and Competitiveness of Advanced Nuclear Energy Technologies.”

Pursuant to the Rules of the Commitiee on Energy and Commerce, the hearing record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. Also attached are Member requests made during the hearing. To facilitate the
printing of the hearing record, please respond to these questions and requests with a transmittal
letter by the close of business on Tuesday, July 3, 2018. Your responses should be mailed to Kelly
Collins, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn House Office
Building, Washington, DC 20515 and e-mailed in Word format to Kelly.Collins@mail house.goy.

Thank you again for your time and effort preparing and delivering testimony before the
Subcomnmittee,

Fred Upton
Chairman
Subcommittee on Energy

ce: The Honorable Bobby L. Rush, Ranking Member, Subcomnmitiee on Energy

Attachments
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QUESTION FROM CHAIRMAN UPTON

NNSA RF] on High-Assay LEU

QL.

Al.

Please describe the current status of the NNSA's Request for Information DE-SOL-
0008552 for Supply of Enriched Uranium and what NNSA's next steps are as it relates to
information received under this solicitation.

NNSA released its Request for Information (RFI) for Supply of Enriched Uranium in
January of 2017. The RFI complies with DOE Order 413.3B and allowed NNSA to
conduct market research on any commercial entities with an interest in meeting the
Department’s various enriched uranium needs (Low Enriched Uranium (LEU) for tritium

production; High Assay LEU for research reactors, advanced commercial reactors, and

medical isotope production; and Highly Enriched Uranium for naval propulsion).

NNSA received responses to the RFI in March 2017 and held an industry day in
November 2017 to meet with interested parties. Information gathered through this RF]
and at the subsequent Industry Day will inform an NNSA acquisition strategy in
accordance with DOE Order 413.3B. The Department approved the mission need critical
decision — 0 (CD-0) for a domestic uranium enrichment capability in December 2016,
and is currently executing an Analysis of Alternatives (AcA). The AoA is estimated to be
completed at the end of calendar year 2019, as stated in the Fiscal Year 2019 Stockpile

Stewardship and Management Plan (SSMP), pages 2-33 to 2-34.
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QUESTION FROM CHAIRMAN UPTON

Atomic Energy Act and International Nuclear Markets

Q2.

A2.

The purpose of the Atomic Energy Act is to provide: "a program of international
cooperation to promote the common defense and security and to make available to
cooperating nations the benefits of peaceful applications of atomic energy as widely as
expanding technology and considerations of the common defense and security will
permit." However, the statute was enacted when the U.S. was one of only a small handful
of countries that had access to atomic energy.

a. Would you agree that the purpose of the Atomic Energy Act to provide for
international peaceful use of atomic energy remains important for the nation, even while
the global nuclear landscape has changed?

b. Would you consider it beneficial for Congress to modernize the Atomic Energy Act to
reflect the current reality, to ensure continued U.S. participation in the global nuclear
power development and use?

Pursuant to Section 1 of the Atomic Energy Act of 1954, as amended (AEA), it is the
policy of the United States that the development, use, and control of atomic energy shall
be directed so as to make the maximum contribution to the general welfare, subject at all
times to the paramount objective of making the maximum contribution to the common
defense and sccurity.  Providing for international peaceful use of atomic energy, as
called for in the AEA, remains important for the nation despite changes in the global
nuclear landscape. If Congress proposes to amend the Atomic Energy Act, the

Administration would review such legislation for consistency with the President’s

program.
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QUESTION FROM CHAIRMAN UPTON

Nuclear Export Requirements

Q3.

A3,

For US persons to directly or indirectly provide assistance for the production of special
nuclear material pursuant to 10 CFR Part 810 it currently requires the Secretary of
Energy's approval and the concurrence of the State Department. What other nuclear
export control regulations require the Secretary or equivalent cabinet-level approval?
10 CFR Part 810 is the only U.S. nuclear export control regulation that uniformly
requires approval by the Secretary or an equivalent cabinet-level official. The FY 2019

National Defense Authorization Act permits the Secretary to delegate approval of certain

applications, and DOE is in the process of implementing this new legal direction.
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QUESTION FROM CHAIRMAN UPTON

Secretarial Approval for 810 Authorization Requests

Q4.  Isthe Secretary's approval required for extension or minor-amendments such as the
changing of an applicant's name of authorizations already in force? If so, how long does
it typically take obtain the Secretary's approval for these minor amendments?

A4.  When a specific authorization under 10 CFR Part 810 is issued, the approver signs a
formal determination that describes the scope of the authorization and its duration.
Extension of a specific authorization beyond its original duration requires further
approval by DOE. Substantive changes to the scope of a specific authorization, such as
transferring a new type of technology, also require further approval by DOE. However,

non-substantive changes, such as changes in an applicant’s name, do not require further

approval by DOE.

Obtaining approval for renewals of and amendments to existing specific authorizations
takes approximately the same amount of time as requesting a new authorization, because
DOE must obtain the same government-to-government nonproliferation assurances and
must complete the same interagency concurrences and consultations. Pursuant to the
Administrative Procedure Act, U.S. companies that file timely requests for the renewal of
existing specific authorizations are permitted to continue ongoing activities until a final

decision is made on the renewal request.



181

QUESTION FROM CHAIRMAN UPTON

AEA Secretary Actions

Qs.

AS.

Do all of the Department's civil nuclear regulatory obligations in the Atomic Energy Act
require the Secretary of Encrgy's approval to allow normal transactions to take place?
No, DOE has other statutory civil nuclear obligations under the Atomic Energy Act, as
amended (AEA), that may be delegated to officials subordinate to the Secretary. For
example, as authorized under Section 161n. of the AEA, the Secretary has delegated his
authority under Section 131 of the AEA to enter into subsequent arrangements under an
agreement for peaceful nuclear cooperation. These arrangements are used to convey U.S.
consent for retransfers and other activities associated with U.S.-obligated nuclear
material. Additionally, the FY 2019 NDAA authorizes the Secretary to delegate approval

authority for certain Part 810 applications.
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QUESTION FROM REPRESENTATIVE BUSCHON
Has your office discussed how the isotope consortium could apply to an advanced fuel
program?
No, we have not yet explored how the National Isotope Development Center, a program
within the Department of Energy Office of Science, could apply to an advanced fuel

program.
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QUESTION FROM REPRESENTATIVE JOHNSON
Do you know if there were any delegations to your knowledge that involved unacceptable
proliferation risk or created an unacceptable lack of visibility by the secretary's office
over the proposed exports?
The authority to approve requests to directly or indirectly engage or participate in the
development or production of any special nuclear material outside of the United States
has never been delegated, because, until recently, Section 161n of the AEA prohibited
delegation. However, as discussed above, other authorities under the AEA related to civil
nuclear cooperation have been delegated, as allowed by law. I am aware of no instance
where such delegations involved unacceptable proliferation risk or created an

unacceptable lack of visibility for the Secretary’s office.
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QUESTION FROM REPRESENTATIVE DOYLE
How is the NNSA working with other agencies to ensure that trade can continue to
support American jobs without violating the NDAA review requirements and without
posing a threat to national security? And more specifically, can you provide more
information on the agency's overall strategy with regards to exports to China?

The U.S. Government increasingly is concerned with the attempted illicit appropriation

of U.S. technology by China.

The 2015 Agreement for Cooperation with China Regarding the Peaceful Uses of
Nuclear Energy (123 Agreement) included unique nonproliferation controls meant to
address this nonproliferation challenge. The 123 Agreement includes unclassified
peaceful nuclear technology exports within the scope of its terms, as well as a provision
in the Agreed Minute that mandates the United States and China to create a joint training
program to help exporters in both countries understand the legally binding terms and

obligations in the agreement.

The 123 Agreement received a great deél of Congressional attention over concerns about
China’s potential for improperly diverting or retransferring items or technology subject to
the agreement. In response, Congress included provisions in the FY 2016 National
Defense Authorization Act that require review of potential transfers of nuclear
technology by the Office of the Director of National Intelligence, in order to provide the
Department of Energy (DOE) and other interested Departments and Agencies with

greater insight into China’s activities in this area.
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The Administration has built upon the prior improvements to the nonproliferation
architecture to address this continually evolving threat. As noted in the 2017 U.S.
National Security Strategy (NSS), China wants to shape a world antithetical to U.S.
values and interests and is building the most capable and well-funded military in the
world, after our own. Part of China’s military modernization and economic expansion is
due to its access to the U.S. innovation economy, and competitors such as China steal
U.S. intellectual property valued at hundreds of billions of dollars each year. The NSS
identifies a number of steps that the United States will take to address this threat,
including to protect intellectual property through counterintelligence and law
enforcement activities, tighten visa procedures, and protect data and underlying
infrastructure. The policy direction in the NSS guides the Administration’s regulation of

exports of U.S. nuclear technology and assistance.

In January 2017, Allen Ho, a naturalized U.S. citizen born in China, pled guilty to
conspiring to unlawfully engage or participate in the production or development of
special nuclear material outside the United States, without the required authorization
from DOE, in violation of the Atomic Energy Act (AEA) of 1954, as amended, and 10
CFR Part 810 {Part 810) regulations. Subsequently sentenced to two years in prison,
Ho’s prosecution constitutes the first criminal prosecution for violations of Part 810
regulations. China General Nuclear (CGN), a major Chinese state-owned nuclear power
company, also was indicted. CGN has failed to respond to the indictment, and the FBI's
investigation into “un-named co-conspirators” in the indictment is ongoing. The United

States continues to deliberate how to handle exports involving CGN given this
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information, but understands that other countries {United Kingdom, France, South Korea,

and Saudi Arabia) are cooperating with CGN on their nuclear programs,

For these reasons, DOE applications for export of nuclear-related technology and Nuclear
Regulatory Commission applications for export of equipment to China are backlogged, as
we have been unable to obtain required concurrence from the Department of State or
positive reviews from the other agencies involved. No particular company or partiéufar
proposed transfer has been singled out; this applies to all potential transfers to China.

The Administration has initiated a policy review of the overall U.S. approach to civil
nuciear cooperation with China and is considering economic value to U.S. companies as

part of the on-going dialogue on this issue.



Q1.

Al

187

QUESTIONS FROM REPRESENTATIVE TONKO

Currently, would those Part 810 reviews qualify as low proliferation risks?

Section 4(b) of the Advancing U.S. Nuclear Competitiveness and Jobs Act directs the
Secretary to establish procedures for expedited consideration of requests for
authorizations regarding the transfer of low-proliferation risk reactor technologies to
certain designated foreign countries. The bill authorizes the Secretary to designate which
technologies and foreign countries are eligible, with certain limitations. Should this bill
become law, DOE will work with the U.S. interagency to develop recommendations for
the Secretary as to which reactor technologies and destinations should be designated as

cligible for the expedited procedures.

Until that process is completed, 1 cannot provide a specific estimate of the proportion of
Part 810 applications that would be eligible for the expedited procedures for low

proliferation risk reactor technologies, However, China and Russia are ineligible for the
expedited procedures pursuant to the bill’s draft text, and they are two of the destinations
with the highest volume of requests for specific authorization under Part 810. As such, I
expect that the expedited procedures would apply to less than half of the applications for

specific authorizations submitted under Part 810.

11
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QUESTIONS FROM REPRESENTATIVE TONKO

Does the Part 810 process look just at the technology or also the conditions within the
potential partner country? That is to say, is the current review process the sarme for each
potential partner country?

In considering whether to approve an application for specific authorization under Part
810, the process takes into account an analysis of the technology to be transferred as well
as the foreign company and government that would be receiving the technology. The
specific factors to be considered are documented in 10 CFR 810.9, Grant of Specific
Authorization, and include the significance of the transferred technology relative to the
existing nuclear capabilities of the recipient country, whether the recipient country is in
good standing with its acknowledged nonproliferation commitments, whether the country
has accepted IAEA safeguards obligations on all nuclear materials used for peaceful

purposes and has them in force, and seven other factors.
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Mr. Ed McGinnis

Principal Deputy Assistant Secretary
Office of Nuclear Energy
Department of Energy

1000 Independence Avenue, S.W.
Washington, DC 20585

Dear Mr, McGinnis:

Thank you for appearing before the Subcommittee on Energy on Tuesday, May 22, 2018, to
testify at the hearing entitled “DOE Modernization: Legislation Addressing Development,
Regulation, and Competitiveness of Advanced Nuclear Energy Technologies.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. Also attached are Member requests made during the hearing. To facilitate the
printing of the hearing record, please respond to these questions and requests with a transmittal
letter by the close of business on Tuesday, July 3, 2018. Your responses should be mailed to Kelly
Collins, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn House Office
Building, Washington, DC 20515 and e-mailed in Word format to Kelly.Collinst@mail house. pov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee,

Subcommittee on Energy

cc: The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy

Attachments
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QUESTIONS FROM CHAIRMAN UPTON

Halden Reactor

Ql.

Qla.

Ala.

Qlb.

Alb.

The Halden Reactor in Norway provides critical research capabilities that are utilized by
the U.S. commercial nuclear industry. Are DOE and the Nuclear Regulatory
Commission aware of the potential loss of the reactor?

Is DOE examining what specific steps the U.S. government can undertake to assure this
reactor is maintained for use by the international research community?

The Department of Energy (DOE) understands that the Institute for Energy Technology
(IFE) in Norway has decided to permanently shut down the Halden Reactor. DOE is
moving quickly to develop a mitigation plan to ensure that the capabilities of the reactor
are identical or re-established at other facilities and laboratories in the United States and
abroad. We have initiated discussions, and are receiving information from the U.S.
Nuclear Regulatory Commission (NRC), Nuclear Energy Institute, Electric Power
Research Institute, and the Organisation for Economic Co-operation and

Development/Nuclear Energy Agency.

Representatives from all of these organizations met at the Idaho National Laboratory
(INL) in July to seek consensus on these capabilities and begin to develop credible
pathways to re-establish these capabilities. Of immediate need is to ensure that
capabilities that are unique to Halden and that are critical for accident tolerant fuel
development and qualification are addressed in order to meet the schedules that the

nuclear industry requires.

Has DOE discussed the potential loss of this facility with the NRC and is there as mutual
recognition of the Halden Reactor’s capabilities?

Yes, DOE has initiated discussion. Both DOE and NRC have a history of collaborations
at the Halden Reactor, and are well aware of the capabilities of the reactor and the

technical experts associated with the reactor project. The NRC has provided the
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Department with Halden capabilities that are important to them, and NRC participated in
the July meeting at INL.

Atomic Energy Actand International Nuclear Markets

Q2. The purpose of the Atomic Energy Act is to provide “a program of international
cooperation to promote the common defense and security and to make available to
cooperating nations the benefits of peaceful applications of atomic energy as widely as
expanding technology and considerations of the common defense and security will
permit.” However, the statute was enacted when the United States was one of only a
small handful of countries that had access to atomic energy.

Q2a. Would you agree that the purpose of the Atomic Energy Actto provide for international
peaceful use of atomic energy remains important for the nation, even while the global
nuclear landscape has changed?

A2a.  Yes, the Atomic Energy Acthas long served as the legal basis by which the United States
achieves its objective of fostering the development, use, and control of atomic energy in

such a way as to maximize the common defense and security.

Q2b.  Would you consider it beneficial for Congress to modernize the Atomic Energy Actto
reflect the current reality, to ensure continued U.S. participation in the global nuclear
power development and use?

A2b. If Congress proposes to amend the Atomic Energy Act, the Administration would review

such legislation for consistency with the President’s program.

Nuclear Fuel Cycle Competition

Q3. During the hearing, Congressman Shimkus asked about the Office of Nuclear Energy’s
plans relating to developing an enrichment facility to serve commercial markets. Mr,
McGinnis noted his support for competition and pointed to fuel fabrication facilities.
However, there exists a lack of demand for enriched uranium and additional nuclear
reactors ceasing operation in the next 7 years.

Q3a. What are the market risks of subsidizing commercial competition in enrichment facilities
that result over supply of enriched uranium?
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The nuclear industry has identified the critical need for high-assay low-enriched uranium
(HALEU) for development of advanced reactors. There is only one commercial
enrichment facility operating in the United States and it does not have HALEU
capability. This capability needs to be developed due to limited supplies of highly

enriched uranium that can be processed or recovered.

Has the Department requested any funding for the Office of Nuclear Energy to develop or
build anenrichment facility for commercial HALEU production?

DOE did not request funding in FY 2019 to develop or build an enrichment facility for

commercial HALEU production.

Will you commit to notifying the Committee prior to providing any such financial
assistance?

Any funding request for enrichment or other options for HALEU would be made through

the annual budget process.

Russian Uranium Imports

Q4.

Q4a.

Ada.

What steps is the Department taking to review the pending expiration of the limitation on
uranium imports from Russia that will expire in 20207

The U.S is now importing 93% of our nation’s need for uranium. What is DOE doing to
revive the U.S. domestic uranium production industry? For example, has anyone from the
Department discussed revised regulation of U.S. mining facilities by the Environmental
Protection Agency?

The Department of Commerce (DOC) is responsible for the Agreement Suspending the
Antidumping Investigation on Uranium from the Russian Federation (Russian

Suspension Agreement). DOC initiated an Administrative Review of the Russian
Suspension Agreement in December 2017; we understand that the Administrative Review

is ongoing. In addition, on July 18, 2018, the Secretary of Commerce initiated an
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investigation under section 232 of the Trade Expansion Actof 1962 (19 U.S.C. 1862) to

determine the effects on the national security of imports of uranium.

DOE recognizes the vital role that nuclear energy plays in support of our economic and
environmental goals, as well as our national security missions. We are aware that the U.S.
Energy Information Administration reported recently that 93% of the uranium purchased
by owners and operators of U.S civilian nuclear power reactors, and 87% of the uranium
in fuel assemblies loaded into our reactors in 2017, was foreign-origin uranium, A White
House-led review of U.S. nuclear energy policy is underway. We are confident that the
outcomes of that review will inform our approach to revitalization of the U.S. nuclear

energy sector.

Recyeling Navy Spent Fuel

Q5. Has the Department conducted a cost estimate to reprocess spent nuclear fuel from the
U.S. Navy for high-assay LEU?

Q5. Prior to conducting any demonstration or large scale project to reprocess Navy spent
nuclear fuel, will the Department commit to conducting such a cost estimate?

AS.  DOE hasassembled a % scale pilot plant, using unirradiated materials (cold tests), at the
Idaho National Laboratory to conduct researchon the feasibility of reprocessing Navy
spent fuel for HALEU production.  As part of this R&D effort, the Department is
currently conducting a cost estimate for a potential full scale facility as one option for
consideration. Results of the current research, potential costs and other policy
considerations would inform any decision whether or not to move forward beyond the

current feasibility tests, to be evaluated through future budget requests.

Need for Underlying Benchmark Data

Q6. Criticality benchmark data are key to develop the underlying information for the
regulatory framework to help provide advanced nuclear fuels. Please describe the nature
of this information, why it is necessary and what government or non-government
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facilities are available to gather the data.

Criticality benchmark data are obtained from criticality experiments that are designed to
have configurations with nuclear and geometric similarities representative of, for
example, nuclear materials in fuel manufacturing facilities or of nuclear fuels used in
reactors or being stored and transported. The data are used by criticality safety
organizations worldwide, including DOE laboratories, along with the NRC and its
licensees, to assess criticality safety margins associated with the uses and disposition of
nuclear materials. The data is often used to assess the validity of (or benchmark) nuclear

safety computer code models.

Consortium _and Cost Recovery for HA-LEU

Q7.

Q7a.

ATa.

Q7b.

ATb,

The Advanced Nuclear Fuel Availability Actwould establish a public-private consortium
to provide material for advanced nuclear fuels and sets up a structure by which
consortium members would have access to the material, provided the private entities
covered the cost of the nuclear material.

If DOE sets up this cost recovery structure, could such a program be carried out with
limited budgetary impacts on DOE’s overall mission needs?

If such a structure were established, the Department would evaluate how to implement it
most efficiently, and apply its resources in a way that minimizes any potential effects on

other priority missions.

DOE currently provides some high-assay LEU for research needs. How is the cost
structure set up for those recipients of HALEU?

The DOE Office of Nuclear Energy (NE) manages the Research Reactor Infrastructure
(RRI) program that provides HALEU fuel atno cost to 23 university research reactors for
use at their on-campus reactor facilities. The title of the fuel remains with the U.S.
Government, and when these universities no longer require the fuel, the RRI program is
responsible for managing the return and disposition of the used nuclear fuel. Typically,

other research uses of HALEU, such as fuels development, involve small quantities of

5
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HALEU, and the researchis conducted at DOE’s Idaho National Laboratory. In this
case,the HALEU is never transferred to an external entity and there is no cost recovered

for the material itself.

National Nuclear Waste Transportation Program Funding

Q8.

Q8a.

ASBa.

Q8b.

ABb.

On April 16, 2018, the Nuclear Waste Strategy Coalition wrote the Department
expressing concern about the decrease in the Department’s support for State Regional
Groups and Tribal Radioactive Materials Transportation Committee.

Does DOE remain committed to continuing to provide the same level of funding and
engagement for these programs?

DOE is committed to ensuring that spent nuclear fuel and high-level radioactive waste
are transported and disposed of safely and in a manner that protects both human health
and the environment. Part of that commitment is to work cooperatively with state and
tribal governments that are likely to be impacted. Our level of engagement and funding
is commensurate with both Congressional direction for nuclear waste program activities

and Congressional appropriations.

Please describe why the Department curtailed the activities identified by the letter.

DOE is focusing appropriations and available staff resources on activities that serve both
disposal and long-term fuel storage. These activities include generic transportation
analyses and planning, and supporting state and tribal engagement with the Department.
The DOE Office of Nuclear Energy (NE) continues to fund the four State Regional
Groups mentioned in the Nuclear Waste Strategy Coalition letter and the Tribal
Radioactive Materials Transportation Committee to support the operation of their
regional meetings and projects. In addition, NE staff continue to participate in DOE’s
National Transportation Stakeholders Forum (NTSF, led by DOE’s Office of
Environmental Management), including attending the NTSF Annual Meeting in June
2018.
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Please provide list of meetings conducted with those organizations beginning in fiscal
year 2015 through now.

Below is alist of in-person meetings DOE’s NE staff conducted with State Regional
Groups, the Tribal Radioactive Materials Transportation Committee (formerly the Tribal
Caucus) and the National Transportation Stakeholders Forum and its Working Groups
from FY 2015 to the present. Staff from other DOE radioactive materials transportation
programs patticipated in some of these meetings, in addition to others specific to their

own shipping programs.

Council of State Governments Eastern Regional Conference - Northeast High-Level
Radioactive Materials Transportation Task Force

- November 2014, Port Jefferson, NY

- QOctober 2015, Portsmouth, NH

- November 2016, Atlantic City, NJ

- November 2017, Portland, ME

Council of State Governments Midwest - Midwestern Radioactive Materials
Transportation Committee

- November 2014, Traverse City, Ml

- November 2015, Des Moines, A

- November 2016, St. Louis, MO

Western Interstate Energy Board — High-Level Radioactive Waste Committee
- October 2014, Lake Tahoe, CA

- November 2015, Spokane, WA

- December 2016, Phoenix, AZ

- October 2017, San Diego, CA

Southern States Energy Board - Radioactive Materials Transportation Committee
- December 2014, Charlotte, NC
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- December 2015, New Orleans, LA
- December 2016, Myrtle Beach, SC

Tribal Radioactive Materials Transportation Committee
- January 2015, San Diego, CA

- January 2016, Palm Springs, CA

- January 2017, Charlotte, NC

DOE NTSF Annual Meeting

- May 2015, Albuquerque, NM
- June 2016, Orlando, FL

- June 2017, Pittsburgh, PA

- June 2018, Omaha, NE

NTSF Spent Nuclear Fuel Rail/Routing Ad Hoc Working Group Meeting
- May 2015, Albuquerque, NM

- November 2015, Des Moines, [A

- April 2016, Fort Worth, TX

- June 2016, Orlando, FL.

- November 2016, St. Louis, MO

- June 2017, Pittsburgh, PA

- August 2017, Colorado Springs, CO

NTSF Section 180(c) Ad Hoc Working Group Meeting
- October 2014, Atlanta, GA

- May 2015, Albuquerque, NM

- August 2015, Boston, MA

- March 2016, Washington, DC

- June 2016, Orlando, FL

- June 2017, Pittsburgh, PA
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DOE-NE Transportation Core Group Meeting
- March 2015, Washington, DC

- August 2015, Boston, MA

- March 2016, Washington, DC

- August 2016, Chicago, IL

- March 2017, Washington, DC

- August 2017, Colorado Springs, CO

Please provide a breakdown of funding provided under this program beginning in fiscal
year 2015 through now.

From FY 2015 to now, NE has provided $2.9 million in total funding through cooperative
agreements with four State Regional Groups, and $815,000 in total funding to the
National Conference of State Legislatures to support the Tribal Radioactive Materials

Transportation Committee.

USEC Restrictions_on Enrichment Services

Q9.

A9,

How does the Department of Energy reconcile its statements noting interest to develop
uranium enrichment capability for high-assay low enriched uranium against the
prohibition to provide enrichment services under Section 3112 of the USEC Privatization
Act (42 USC 2297h-10)?

DOE is considering a number of options to ensure the availability of high-assay low-
enriched uranium for advanced reactor development. Any option pursued would be done

in a manner consistent with Section 3112 of the USEC Privatization Act.

Isotope Consortium and HA-LEU Applicability

Q10.

The Department created the National Isotope Development Center to interface with the
user community and manage the coordination of isotope production across the

Department’s facilities and business operations involved in the sale and distribution of
isotopes. Would a similar organization or DOE-led consortium within the Department
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provide the stability and guidance to the commercial HA-LEU production and user
community?

The DOE Isotope Program, managed by the Office of Nuclear Physics within the Office
of Science, established the National Isotope Development Center (NIDC) to primarily
interface with the stakeholder community and implement the business aspects of the sales
and distributions of isotopes. The Department could certainly explore whether the NIDC
model and mission would be applicable to coordination across entities engaged in the

commercial production of HALEU.

Report on Price Anderson

Q1L

All.

The NRC has previously reported that advanced nuclear technologies would likely have
differing requirements under what is known as “Price Anderson Act.” The Price
Anderson insurance requirements are based on the risk and generation output of the
existing fleet of commercial nuclear power plants. Has DOE had any discussions yet on
how the liability requirements under the existing Price Anderson framework would be
applied to saferand smaller advanced nuclear designs?

DOE agrees with NRC that advanced nuclear reactors may require different treatment
under the Price-Anderson Act (PAA) than existing commercial nuclear power plants but

has not begun any detailed consideration of this issue.

10
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QUESTION FROM REPRESENTATIVE BILL FLORES

Q1. Wil you outline for us the number of different regulatory approvals, facility updates,
transportation issues, and other milestones that will have to be accomplished to have the
advanced fuels available in time for the first movers?

Al.  While long-term supply of high-assay low-enriched uranium (HALEU) for advanced
reactors will involve industry-driven solutions, industry has identified specific challenges
for which government support is needed to enable the deployment of advanced reactors

in the United States by the early 2030s.

DOE is exploring options for making HALEU available for early start-up fuel including

from existing stocks of enriched uranium.

11
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QUESTION FROM REPRESENTATIVE JOHN SHIMKUS

Are you aware of a recent GAO report that found DOE’s cost estimate to develop new
enrichment options lacked credibility because it was not well documented or accurate?

The National Nuclear Security Administration’s (NNSA) response to the GAO report
notes that the preliminary cost estimate does not include the full lifecycle cost of
constructing a uranium enrichment facility that could meet the range of enriched uranium
needs. The rough order of magnitude estimates prepared by NNSA were for the purpose
of determining Critical Decision (CD) authority under DOE Order 413.3B. NNSA
determined that it is not required or cost beneficial to include the life-cycle costs of a
potential facility at this early stage. NNSA will produce higher fidelity estimates of the
final alternatives including appropriate life cycle cost estimates of potential facilities as it
continues through the process leading to selection of an alternative, DOE’s Office of
Program Management Oversight and Analysis conducted an Independent Cost Review of

the preliminary estimates and deemed them appropriate for the intended purpose.
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GREG WALDEN, OREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

Fbouse of Repregentatives

COMMITTEE ON ENERGY AND COMMERCE

2125 Raveurn House Orrice Bunbing
Wastmnaron, DC 20515-6115

Majority 1207} 2262937
Minority (202} 2253641

June 19, 2018

The Honorable Jeffrey S. Merrifield

. Partner
Pillsbury Winthrop Shaw Pittman LLP
1200 Seventeenth Street, NW.
Washington, DC 20036

Dear Mr. Merrifield:

Thank you for appearing before the Subcommittee on Energy on Tuesday, May 22, 2018, to
testify at the hearing entitled “DOE Modemization: Legislation Addressing Development,
Regulation, and Competitiveness of Advanced Nuclear Energy Technologies.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. Also attached are Member requests made during the hearing. To facilitate the
printing of the hearing record, please respond to these questions and requests with a transmittal
fetter by the close of business on Tuesday, July 3, 2018. Your responses should be mailed to Kelly
Collins, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn House Office
Building, Washington, DC 20515 and e-mailed in Word format to Kelly.Collins@mail house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincgrely,

Chairman
Subcommittee on Energy

cc: The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy

Attachments
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pllsbury

Pillsbury Winthrop Shaw Pittman LLP
1200 Seventeenth Street, NW | Washington, DC 20036 | tel 202.663.8000 | fax 202.663.8007

Jeffrey S. Merrifield
I
]
July 31, 2018

The Honorable Fred Upton, Chairman

House Energy and Commerce Committee
Subcommittee on Energy

2125 Rayburn House Office Building

Washington, D.C. 20515-6115

Re: DOE Modernization: Legislation Addressing Development,
Regulation, and Competitiveness of Advanced Nuclear Energy Technologies

Dear Chairman Upton:

Thank you for the honor of allowing me to appear before the Subcommittee on
Energy on Tuesday, May 22, 2018, to discuss legislation addressing the
modernization of the Department of Energy, the Nuclear Regulatory Commission and
Advanced Nuclear Energy Technologies.

As you have requested, | have enclosed responses to several questions that were
raised regarding my testimony. I hope these answers provide you the information that
you and the other Members of the Committee were requesting.

Sincerely,

www.pilisburylaw.com
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July 31, 2018
Page 2

Jeffrey S. Merrifield
Partner and Energy Section Leader

cc: The Honorable Bobby L. Rush
Ranking Member, Subcommittee on Energy

Attachment (1)

www.pillsburylaw.com 4850-0608-3437.v1
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Prepared Answers of the Honorable Jeffrey S. Merrifield to the Additional Questions for the
Record for the Subcommittee on Energy Hearing Dated Tuesday, May 22, 2018

Question 1 from the Honorable Bill Flores

The recommendations contained in the paper you authored on high-assay LEU helped inform
many of the provisions in the discussion draft, and your thoughtful input is appreciated. The
focus of this discussion draft is to provide a targeted and limited program to address the
challenges to overcome these hurdles for the first movers, not to create a permanent government
program. What would be the appropriate date to sunset this program?

Merrifield Answer to Question 1

First, thank you very much for considering the recommendations I made on behalf of ClearPath.
It was an honor to testify before the Subcommittee and I appreciate the bi-partisan spirit with
which you and your fellow Members are attempting to support this exciting new opportunity for
American nuclear power.

Given the interactions | have had with various developers of advanced nuclear technologies, |
believe these technologies will be rolled out beginning in the late 2020’s through the middle of
the 2030°s. For this reason, I believe that an appropriate sunset time for this program would be
calendar year 2035.

Question 2 from the Honorable Paul Tonko

Are any activities exempted under H.R. 1320 currently recoverable by the NRC?

Merrifield Answer to Question 2

While I have not been able to make an exhaustive review of the legislation, the principal area
included in H.R. 1320 which is currently recoverable is Section (3)(b)(1)(B)(iii) pertaining to
“costs for activities related to the development of regulatory infrastructure for advanced nuclear
technologies.” As I discussed in my testimony, I believe this is an appropriate item to be taken
off the fee base as the current NRC fee structure could serve as a further impediment for the
development of these promising advanced reactor technologies. Additionally, eliminating this fee
for advanced reactors would provide better alignment with the current fleet of nuclear units, most
of which were licensed and built prior to the passage of OBRA 1990 which created the NRC fee
structure.

Section 3(b)(2) and (3) appear to serve as a means to cap the annual fees of certain current
licensees to “cover the costs to the Commission of providing the service or things of value.”
‘While the authors of the legislation are better placed to explain precisely how this legislation is
intended to work, to the extent it places a cap on the fees that the Commission can charge a
specific licensee, any additional costs, by their very nature, would need to be covered by some
other source. Typically, this would occur through recovery in another fee structure, or by
recovery in general revenues.
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GREG WALDEN, OREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

Bouge of Repregentatibes

COMMITTEE ON ENERGY AND COMMERCE
2125 Raveusn Mouse Orpice Burowe
Wasringron, DC 205156115

Mojority {202) 22652027
Minority {202) 225-3643

June 19,2018

Ms. Melissa Mann

President

URENCO USA, Incorporated
1560 Wilson Boulevard; Suite 300
Arlington, VA 22209

Dear Ms. Mann:

Thank you for appearing before the Subcoramittee on Energy on Tuesday, May 22, 2018, to
testify at the hearing entitled “DOE Modernization: Legislation Addressing Development,
Regulation, and Competitiveness of Advanced Nuclear Energy Technologies.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. To facilitate the printing of the hearing record, please respond to these
questions with a transmittal letter by the close of business on Tuesday, July 3, 2018. Your responses
should be mailed to Kelly Collins, Legislative Clerk, Committee on Energy and Commerce, 2125
Rayburn House Office Building, Washington, DC 20515 and e-mailed in Word format to
Ketly Collins@mail. house.cov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Subcommittee on Energy

ce: The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy

Attachment
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Urenco

july 2,2018

Congressman Fred Upton

Chairman, Subcommittee on Energy
Committee on Energy and Commerce
2125 Rayburn House Office Building
Washington, DC 20515-6115

Dear Congressman Upton:

On behalf of URENCO USA and the US Nuclear Industry Council {(USNIC]} [ would like to express my
appreciation for the opportunity to appear before the Subcommittee on Energy on Tuesday, May 22,
2018 to testify at the hearing entitled “DOE Modernization: Legislation Addressing Development,
Reguiation, and Competiveness of Advanced Nuclear Energy Technologies.”

Please find enclosed our responses to additional questions for the record that we received from the
Subcommittee on june 19, 2018, | appreciate the opportunity to dlarify for the Subcommittee the
impartance of identifying how existing commercial nuclear assets in the U.S, can be best used to
advance our nuclear industry, thereby limiting the amount of time and funds necessary to stand up this
critical capability.

Should the Subcommittee have any further questions or briefing needs, we would be pleased to support
those requests as best as we can.

{ would also like to take this opportunity to invite you and the members of the Subcommittee 1o tour
our uranium enrichment plant in Eunice, NM to provide a first-hand understanding of the need to
protect and take advantage of these critical national facilities.

Thank you again for the opportunity to testify before the Subcommittee.

Sincerely,

Melissa Mann
President
URENCO USA, Inc.

URENCO USA inc.

1560 Wilson Boulevard Suite 300, Arlington, Virginia 22209 - 2463, USA T:+1 703 682 5208 Fi+1 703 465 2784
E: melissa.mann@urenco.com Wi WwWw.urenco.com
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july 2, 2018

RESPONSE TO CONGRESSMAN FLORES’ QUESTIONS FOR THE RECORD

1. Your testimony notes the many different steps that are required to advance in a concurrent
fashion to align the timeframe to deploy advanced reactors with the material availability.
What is the expected length of time to do the following:

a. About how long would it take to develop the criticality benchmark data to inform the
different regulatory requirements?

Nuclear criticality control is a key requirement for nuclear facility operations and the industry
and national laboratory system have a good supply of qualified criticality experts. A focused
program should be able to yield solid criticality analyses within a 24-month period. Ideally,
such a program would be developed on a consortium basis with backing from the U.S.
Department of Energy {DOE).

The value of such an undertaking is to provide a consistent set of data that can be utilized by
reactor and fuel designers, fuel cycle facilities, and transportation package designers alike.
This approach would also mean that the U.S. Nuclear Regulatory Commission (NRC) would not
have to independently verify multiple, bespoke benchmarking codes.

b. About how long would it take to design, test, certify, and construct the transportation
packages?

Packages designed for the transport of fissile nuclear materials on public roads must meet
rigorous performance standards. There are additional requirements imposed on packaging
HA-LEU materials in the form of uranium hexafluoride {UFg). Industry experience shows that
the process of designing, testing, licensing and manufacturing such packages is a multi-year
process, likely to require four to seven years on average.

An alternative approach for managing UFs packaging needs would be to consider the co-
location of HA-LEU enrichment and conversion facilities. Such co-location would allow
consolidation of HA-LEU processing at fewer sites and would obviate the need to transport
HA-LEU as UFs on public roadways, thus reducing the expenses and time associated with the
development, licensing and manufacture of new packages for this transport segment.

¢. What is the expected time for you to go through the process to modify URENCO USA’s
NRC license to be a Category-2 facility?

The NRC reviewed, approved and issued the initial combined construction and operating
license for the URENCO USA uranium enrichment facility in Eunice, New Mexico in just over 30

1
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months. This was a first-of-a-kind approval for use of advanced gas centrifuge enrichment
technology in the United States.

The URENCO USA facility currently produces low enriched uranium at an enrichment level of
less than 5.0% 25U, At this enrichment level, the facility is licensed to Category Ii} physical
protection reguirements.

The full gamut of HA-LEU enrichments {up to ~19.75% 2**U) falls into Category Il physical
protection requirements. Licensing of a HA-LEU enrichment capability at the URENCO USA site
would require either that the entire facility be upgraded to Category Il physical protection
requirements or that a small HA-LEU capability be separately licensed on site as a Category Ii
facility. In either scenario, URENCO USA is able to rely on existing site characterization data,
utilities, plant processes, safety control systems, etc. — all of which are already familiar to the
NRC - while ensuring that additional requirements for Category Il operations are met in full.

Assuming that the NRC has clearly defined requirements for Category Ii facilities, review and
approval of a HA-LEU capability at the URENCO USA site should be feasible within a 24 to 30-
month period.

d. About how long would it take to construct the new enrichment capabilities at your
facility?

We estimate that if detailed design, site permitting and contractor selection were undertaken
during the NRC application review process, URENCO USA could construct, commission and
start up a HA-LEU production module within 24 months of NRC license approval. This
estimate reflects our actual construction experience for the most recent construction phases
at the URENCO USA facility.

e. About how long do you expect it might take to do the similar work at the fuel fabrication
facilities?

While URENCO USA and fuel fabrication facilities are held to similar regulatory requirements,
URENCO USA is not in a position to speak directly for the fabrication community. The answer
will likely targely depend on whether existing fabrication facilities can be utilized or whether
greenfield sites are proposed, but our hope is that the NRC would be able to review, approve
and issue other fuel cycle licenses in a relatively similar time frame as for enrichment

" activities.

One means of reducing the time and burden associated with new licensing reviews {as well as
reducing the number of transportation steps and packaging requirements) is to consider co-
locating a HA-LEU enrichment capability with conversion and fabrication capabilities. As
stated during the May 22, 2018 hearing, URENCO USA is willing to consider hosting such
capabilities at its New Mexico site.
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f. Are there other items that have not been mentioned that need to be addressed, such as
uranium mining facilities or conversion facilities?

A complete and sustainable HA-LEU fuel cycle would include three fundamental capabilities:
(1) a uranium enrichment facility producing HA-LEU enrichments in the form of uranium
hexafluoride (UFg); (2) a conversion facility to convert HA-LEU UFs into metal or oxide as
appropriate for different reactor designs and fuel types: and (3) one or more fabrication
facilities that can manufacture the specific fuel types required by the various reactor and fuel
designs. As such, a conversion capability is as important as the enrichment and fabrication
steps.

g. Based on your experience in the fuel cycle, when do all the steps described above have to
be completed by to provide the fuel for deployment?

DOE is already seeking a HA-LEU capability for research and test reactor use in the relative
near term. Additionally, advanced reactor and advanced fuel designers are seeking supply of
test quantities of material to demonstrate viability in the mid-2020s, and seeking commercial
supply shortly thereafter.

URENCO USA is interested in and capable of serving a broad community of users who stand to
benefit from HA-LEU supply. This includes: (1) research and test reactors, including reactors
fueled by DOE in the U.S. and abroad; (2) advanced reactors; (3) advanced fuel designs
including Accident Tolerant Fuels; (4) producers of targets for medical isotope production; and
(5) operators of existing light water reactors seeking improvements in fuel reliability and costs
through high fuel burnup and extended operating cycles.

Based on that description, it is clear there is a sense of urgency to initiate this program
now?

Absolutely, there is a sense of urgency to pass the draft legislation and initiate this program. Near-
term action in developing a viable HA-LEU fuel cycle - including availability of appropriate
packaging - is required to ensure that lack of fuel does not hinder operation of existing
research and test reactors or the ability to benefit from the development and possible broad-
scale deployment of advanced reactors and advanced fuel types.
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