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Meetings

The biennial nuclear Fuels and
structural materials (nFsm) topi-
cal meeting, sponsored by the ans

materials science and Technology division,
was first held in 2008 and has since become,
in the words of idaho national laboratory’s

Todd allen, a “must-
do” conference for
sci entists and engi-
neers researching ad-
vanced fuels and ma-
terials. “it provides a
venue more focused
on engineering appli-
cation than is avail-
able at many of the
materials science con-
ferences,” he said.

nFsm 2014 was held June 17–19 in reno,
nev., in conjunction with the ans annual
meeting, and was cochaired by allen and
lance snead, of oak ridge national labo-
ratory. The meeting featured 12 sessions on
topics such as light-water reactor accident
tolerant fuels, lwr sustainability and used
fuel disposition, fuel behavior and perfor-
mance, salt and gas reactor fuels and mate-
rials, core structural components, fast reac-
tor fuels and materials, and radiation ef-
fects, in addition to a poster session and a
two-part special session in honor of don-
ald olander, a professor in the nuclear en-
gineering department at the university of
California at berkeley.

The meeting kicked off with a plenary ses-
sion featuring presentations by Peter lyons,
the department of energy’s assistant secre-
tary for nuclear energy, and marius stan,
the national technical director for advanced
modeling and simulation in the doe’s of-
fice of nuclear energy (ne) and a senior
computational energy scientist at argonne
national laboratory.

in his presentation, “advanced Fuels and
materials r&d at doe office of nuclear
energy,” lyons stated that President obama

has made it clear that nuclear energy plays
a key role in current u.s. energy policy.
“The appointment of ernest moniz as sec-
retary of energy further illustrates the im-
portance the administration places on nu-
clear energy as part of our nation’s carbon-
free energy supply, as he has been a long-
standing voice of leadership on topics of nu-
clear technology and policy,” he said.

The mission of ne, lyons said, is to sup-
port nuclear power as a sustainable and in-
novative source of energy—a mission it ac-
complishes in part through its research, de-
velopment, and demonstration (rd&d)
programs, the objectives of which include
fostering effective used fuel management
and international and industry collabora-

tion, improving eco-
nomics, and reduc-
ing technical, finan-
cial, regulatory, and
proliferation risks.

ne’s nuclear fuels–
related programs,
lyons noted, include
the development of
advanced nuclear fu-
els for lwrs, fast re-
actors, and high-

temperature gas reactors, with improved ex-
perimental capabilities that are integrated
with high-performance computing and ad-
vanced modeling and simulation. This re-
search, he said, embraces ne’s science-
based, engineering-driven approach that
combines cutting-edge examination capa-
bilities with the computational power of
high-performance computing.

in response to the events at Fukushima
daiichi, lyons said, ne’s advanced Fuels

Campaign has begun an effort to develop
new concepts of nuclear fuel with enhanced
accident tolerance for application in lwrs.
“while existing uranium-Zircaloy fuel has
been optimized through decades of evolu-
tionary improvements and safe operation,”
he said, “the question has been raised, ‘Can
this fuel be improved for the expected
decades of future lwr operation?’ The con-
cepts under consideration are being devel-
oped to improve cladding and fuel integri-
ty, retain fission products, improve reaction
kinetics with steam, and slow the gener ation
of hydrogen in extreme, beyond-design-
basis events, as well as improve economics
and performance under normal operating
conditions.”

according to lyons, the initial evaluation
of these concepts has highlighted interest in
materials with lower oxidation rates when
exposed to steam, including advanced
steels, such as iron-chromium-aluminum
alloys; refractory metals, such as molybde-
num; ceramic cladding; innovative alloys
with dopants; and Zircaloy with a coating
or sleeve. “each concept has some pros and
cons across the spectrum of operating and
transient conditions of interest,” lyons said.
“a systematic analytical and experimental
evaluation is being performed during the
feasibility studies.”

Partnerships have been formed to ad-
dress this key area of research, lyons not-
ed, including collaborations with all three
u.s. fuel vendors—areVa, General elec-
tric Company, and westinghouse electric
Company— and with universities, which
also play important roles in the develop-
ment of these innovative concepts. “a goal
of the enhanced accident-tolerant fuel pro-
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gram is to prioritize the most promising
concepts for further development in 2016
and have a lead test assembly or lead test
rod ready for demonstration in a commer-
cial reactor by 2022,” lyons said.

other research in ne’s advanced nuclear
fuel program includes work on transmuta-
tion fuel for managing the minor actinide
waste from the back end of the nuclear fuel
cycle in a sustainable way with fast reactors,
lyons said, adding that among the notable
efforts in this area are advanced fabrication
techniques, characterization of material
properties of minor actinide–bearing fuels,
better understanding of irradiation behav-
ior of actinide-bearing fuel compositions,
and development of advanced claddings
with high burnup capability.

regarding the development of uranium
carbide tristructural-isotropic (Triso) coat-
ed fuel for high-temperature gas reactors,
lyons said that progress is being made on an
industrial scale at babcock & wilcox on a
high-quality, low-defect level. “This perfor-
mance is further demonstrated by high-
temperature furnace testing, demonstrating
safe performance of high burnup Triso fuel
up to 1,800 degrees Celsius,” he said.

lyons also said that national laboratories
play a vital role in ne’s fuel r&d with their
unique capabilities and highly trained sci-
entists, engineers, and technicians. He point-
ed to the resumption of transient testing of
fuel at inl’s Transient Test reactor, or
TreaT, as an example. “The environmental
assessment is complete, and a finding of no
significant impact was issued in February
2014, which identified TreaT at inl as the
selected alternative,” lyons said. “Prelimi-
nary assessments of the reactor fuel, the 
filtration/cooling system, and the electrical

distribution system have all been positive.
Current efforts are focused on updating safe-
ty documentation and procedures to allow
fuel handling and movement of the control
rod drives. The goal is to resume transient
testing operations by Fy 2018, which sup-
ports the future testing needs of the office’s
advanced fuels programs.”

lyons concluded his talk on a positive
note. “These are exciting times for doe’s
advanced nuclear fuel program,” he said.
“From the innovation of groundbreaking

methods of science-based, engineering-
driven rd&d to the opportunity to shape
the future of lwr fuels with enhanced ac-
cident tolerance, transmutation fuel for fast
reactors, and Triso fuel for HTGrs, the
office of nuclear energy and its partners
are addressing the needs of our nation.”

stan followed his doe colleague with
“modeling and simulation Coordination at
doe office of nuclear energy,” which fo-
 cused on the coordination among three
doe programs— the Consortium for ad-
 vanced simulation of light water reactors
(Casl), nuclear energy advanced model-
 ing and simulation (neams), and nucle -

ar energy university
Programs (neuP)—
with an emphasis on
their partnership in
developing advanced
computational meth-
ods to address nu-
clear energy chal-
lenges and solve high-
impact problems.

according to stan,
advanced modeling

and high-performance computer simula-
tion, coupled with experimental validation,
contribute to improving the understanding
of the complex phenomena that occur in the
nuclear reactor and help in the design and
optimization of new fuels, materials, and re-
actor concepts. 

“Casl, a doe energy innovation Hub,
provides simulation technology that has
been deployed and applied to enhance the
safety, reliability, and economics of lwrs,”
he said. “Casl has developed the Virtual
environment for reactor applications core
simulator, or Vera-Cs, and successfully

used it to analyze the
startup conditions of
the aP1000 plant
design. The neams
program develops
and validates com-
putational tools for
the analysis and de-
sign of current and
future reactor and
fuel cycle systems,
providing insights
into complex phe-
nomena such as fis-
sion gas accumula-

tion, microstructure evolution, and thermal
transport. Casl and neams complement
each other in providing insights and com-
putational tools for current and next-
generation reactors.” 

The experimental validation necessary to
create confidence in simulation predictions,
stan said, is provided by national laborato-
ries and universities via neuP, an office of
nuclear energy program established in
2009 to consolidate its university support
under one program.—Michael McQueen 
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