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Dear Colleagues:

When | joined the Center for Advanced Energy Studies (CAES) in May
2011, it quickly became apparent that | was part of a world-class team
with a meaningful purpose and vision.

In just a few years, the CAES partners—Boise State University, Idaho
National Laboratory, Idaho State University, and University of Idaho —
have proven the power of collaboration and that by working together,
they can achieve more.

The evidence is in our accomplishments. In FY 2011 CAES:

e Won $18.3 million in research, infrastructure and other funding.

* Launched a new statewide energy efficiency research initiative that
has garnered strong support from the private sector as well as the
endorsement of Idaho Gov. C.L. “Butch” Otter.

* Launched a partnership with the Innovation Center for U.S. Dairy to reduce greenhouse gas
emissions at dairies across the country and solve environmental and energy challenges.

* Supported Idaho Falls Power on a smart grid demonstration project.

* Provided researchers from academia, industry and government access to unique advanced fabrica-
tion, characterization, modeling and simulation capabilities.

— 'z&ﬁ_ﬂ'{)f |

Our success is a direct result of the strong support provided by the state of Idaho, U.S. Department of
Energy and industry. CAES success in turn supports the ldaho research universities in becoming first-
tier, nationally recognized research leaders and sustains Idaho National Laboratory’s transformation
into a world-class nuclear laboratory.

Sincerely,
Bl %2

Bill Rogers 6

CAES Director

Collaboration
Inspiring
Innovation
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Executive Summary
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The Center for Advanced Energy Studies (CAES) was created in 2005 to lead
research programs important to the nation, attract students and faculty to Idaho
universities, and catalyze technology-based economic development.

Since then, CAES has provided a significant return on investment for the
state of Idaho, the U.S. Department of Energy and other stakehold-
ers. In FY 2011, CAES won $18.3 million in competitive research

and other funding, pushing its total winnings to $41. 9 million.

These winnings contribute significantly to ldaho’s economy. For
2011, a University of Idaho economist estimates that CAES
generated $26.8 million in regional sales, 366 jobs and $0.62
million in tax revenue. Cumulatively (FY 2009-2011) CAES

contributed $64.3 million in regional
sales, 889 jobs, and $1.4 million in
tax revenue.

CAES also continues to attract
students to the Idaho universities’
nuclear science and engineering
programs. During the 2011 spring
semester, more than 550 students
were enrolled in nuclear-related
degree or certificate programs.

11:1 1daho’s return on
its FY 2011 $1.6 million
investment in CAES.

CAES Contributions to Idaho in FY 2011
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Leveraging Infrastructure and Equipment

The CAES partners maximize research capabilities, expand the breadth of their research, and provide
rich, hands-on experiences for students by sharing and leveraging laboratories, equipment, and other in-
frastructure. Through this “virtual CAES” model, stakeholders gain access to the unique infrastructure and
equipment at the CAES facility in Idaho Falls, on the university campuses, and across the INL complex.

University
of Idaho

Leads Geofluids Energy Sci-
ence Initiative, biodiesel, and
radiochemistry capabilities

Key Infrastructure:
» Agriculture Research and
Extension Centers

* Integrated Design
Laboratory

* |daho Water Research
Institute

Idaho State ————
University

Leads Nuclear Science and
Engineering Initiative

Key Infrastructure:

» Research Reactor/Health
Physics

* Accelerator Center

* Nuclear Engineering
Laboratory
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Boise State
University

Leads Advanced Materials,
Energy Policy and Energy
Efficiency Initiatives

Key Infrastructure:

* Advanced material
fabrication and testing

» Center for Materials
Characterization

* New Product Develop-
ment Laboratory

— CAES

Key Infrastructure:

* 55,000 sq. ft. LEED Gold

* 6 Labs (4 with radiological
capabilities)

e 4-wall virtual reality CAVE

e Advanced visualization
and computing

» Material fabrication and
characterization

Idaho National
Laboratory

Leads Bioenergy, and Model-
ing and Simulation Initiatives

Key Infrastructure:

e Advanced Test Reactor

e World-class energy
research facilities

» One-of-a-kind radiological
research facilities

e “Fission” Supercomputing
facilities



In FY 2011, CAES began operating its Microscopy and Characterization Suite (MaCS), its computer
assisted virtual environment (CAVE) and other high-end computing resources as user facilities. This
strategy provides CAES researchers and other stakeholders access to unique research capabilities

and also supports the partnership’s fiscal viability.

The CAES Microscopy
and Characterization
Suite (MaCS) houses
state-of-the-art equipment
used to analyze and char-
acterize materials. MaCS
represents an $8 million
investment in CAES by the
Department of Energy and
Battelle Energy Alliance,
the contractor that runs
INL. With MaCS, research-
ers can characterize mate-
rials on the atomic level.

The high performance
computing enclave at
INL and computer as-
sisted virtual environ-
ment (CAVE) at CAES
provide researchers with
cutting-edge modeling
and simulating resourc-
es. Through the new en-
clave, CAES researchers
have access to “Fission,”
the new INL supercom-
puter installed in April
2011. Fission was ranked
#99 on the June 2011 list
of the fastest supercom-
puters in the world.
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Research Accomplishments I—

During FY 2011, CAES continued to invest in and build its research portfolio based on the needs of
industry and the strengths and capabilities of its partner institutions. The CAES research portfolio fo-
cuses on: nuclear science and engineering, advanced materials, bioenergy, geofluids energy science,
energy efficiency, modeling and simulation, and energy policy.

Research

Deliver innovative, cost-effective, credible research that complements the
partners” portfolios and anticipates and exceeds stakeholder needs

Nuclear Geofluids Energy Bioenergy Advanced Energy
Science and Science Materials Efficiency
Engineering

Operating Safely and Efficiently

CAES is developing and implementing safe, compliant, and effective processes and procedures that
facilitate productive research and ensure the safety of all researchers.

Accomplishments include: 125+ Number of af-
filiate researchers from
the CAES partners.

* Implementation of a common set of environmental, safety, and
health practices, including radiological controls
» Safe execution of research with no injuries for 2011.

CAES promotes a common environmental, safety and health (ES&H) culture across the partner
institutions and continues to explore ways to improve its project planning processes and ensure
researcher safety.

Investing in Research

Idaho National Laboratory provided $1.4 million to fund exploratory research projects at CAES in
FY 2011. This seed money is supporting a wide range of research projects, including one focused on
improving the fuel efficiency of bus and truck fleets.

90+ Number of publi-
cations and proceedings
CAES researchers pro-
duced during FY 2011.
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“Greening” with U.S. Dairy Industry to Tackle Waste and Energy Issues

CAES is teaming with the U.S. dairy industry to turn cow manure into energy
and reduce greenhouse gas emissions at the nation’s 90,000 dairy farms.
CAES signed a memorandum of understanding with the Innovation Center
for U.S. Dairy to help develop sustainable farm practices, better manure
management techniques, and improve methods for turning waste into
energy. The agreement is expected to result in a $3 million invest-
ment in CAES’ bioenergy initiative.

“CAES has unique research capabilities and expertise to help meet the
dairy industrys sustainability goals.” — Jerry Bingold, the Innovation
Centers Director of Renewable Energy.

Creating an Energy Efficiency Research Initiative

Idaho Governor C.L. “Butch” Otter announced that CAES is
leading a new statewide research program aimed at making
buildings, homes, and industrial systems more energy effi-
cient. The CAES Energy Efficiency Research Institute (CEERI)S
has garnered support from some of Idaho’s largest compa—,ﬁ & /
nies—Ildaho Power, Micron Technology, and the J.R.

Simplot Company—and other entities like the Boise
Metro and the Chamber of Commerce.

“CAES is able to bring in all the players and get them to
work together.”— Ric Gale, Idaho Power's vice president for
corporate responsibility, about CAES leading a statewide
energy efficiency research program.

Exchanging Ideas between Researchers and Industry '

CAES hosted the inaugural Idaho Research Symposium, with:# f
53 participants, to improve the alignment between Unlversmes' 7
research agendas and industry’s needs and cultivate coIIaboraUqf)
between scientists, engineers, and the private sector. CAES re
searchers described the capabilities of their respective mstrtu
in geothermal energy, energy efficiency, nuclear energy and bl,
energy. Industry representatives presented some of their: techhl;«a(
challenges and explained how relationships with Idaho’s resear.c;‘f.
community would enhance their competitiveness. E 1 T et
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Research Accomplishments L

Turning Hot Water into Energy

CAES formed a geothermal energy research team to explore turning
the abundance of hot water flowing beneath Idaho into an economi-
cal power source. The team is focusing on enhanced geothermal
energy systems—a technology in which fluid is injected into hot, dry
rock that has been fractured in order to extract heat and harness it
to generate power. Idaho is consistently ranked as one of the top
states for its geothermal energy potential.

Building a Smarter Grid

CAES is working with Idaho Falls Power to help test and deploy hun-
dreds of new residential and commercial meters as part of the utility’s
participation in a national smart grid demonstration project. CAES is
also helping to develop surveys to gauge how ratepayers feel about
smart grid technology. Utilities are increasingly embracing smart grid
technology as a way to improve energy efficiency.

Accelerating Transmission Line Siting Process

Siting and building new transmission lines isn’t easy. It now takes eight
to ten years to complete the process. CAES researchers are creat-

ing a software program that merges public opinion about transmis-
sion lines with GIS technology. With LineSiter, the public’s concerns
are addressed up front—before a route is proposed. The open-source
program will be available for use by utilities, government agencies, and
others.

Building “Model” Capabilities

CAES deployed portable 3D visualization stations to Boise State Univer-
sity, Idaho State University, and University of Idaho. The INL-developed "
systems, known as 1Q-Stations, are building the modeling and simulation . | :
capabilities at each institution, aiding scientists and engineers in nuclear g
energy, materials, bioenergy, geothermal, and other disciplines in their
research and fostering collaboration between the CAES partners.

Accessing Unique Capabilities

CAES sponsored several two-day workshops at which scientists and
engineers from industry, academia, and national labs learned how they
can use two new cutting-edge tools to aid in their research. CAES spon-
sored a 3D visualization course focused on how to integrate its CAVE into
research such as transmission line siting, materials analysis, and modeling
and simulation. The second workshop taught researchers how to use a
high-end focused ion beam and atom probe in MaCS.
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Educating the Energy Workforce L e——

As part of its mission, CAES helps educate the next generation of energy researchers, technicians,
and policymakers by investing in programs that support INL mission accomplishments.

Over the last five years, CAES’ university partners have developed degrees that will help build INL
and the nation’s workforce, including nuclear science and engineering undergraduate and graduate
degree programs.

In addition, the CAES partners are involved in the ldaho science, technology, engineering, and math-
ematics initiative (i-STEM), a statewide effort by educators, government, and businesses to improve
STEM education in the state.

“The research collaborations I'm involved
in through the CAES bioenergy research
initiative played a significant role in my
receiving tenure at Boise State University.
1 look forward to expanding the bioenergy
component of my research program as well
as continuing to build upon the strong
relationship 1 have with CAES and its
research partners.”— Kevin Feris, a biology
professor at Boise State University.

s a student at CAES, I have
experienced a new world of
research and educational op-
portunities. I received scholar-
ships to attend the 2010 World
Nuclear University in Oxford,
England and the 2011 Mod-
eling Experimentation and
Validation School at Argonne
National Laboratory in Chi-
cago.” - Olumuyiwa Omotowa,
graduate student in nuclear
engineering at University of
Idaho-Idaho Falls.

CAES | 2011 Annual Report



Educating the Energy Workforce

Training New Technicians

The Energy Systems Technology and Education Center (ESTEC),
a two-year technical school at Idaho State University, has
steadily added new programs based on input from the en-

ergy industry. It introduced two new associate degrees in FY
2011—a renewable energy technician and a nuclear opera-
tions technology program. ESTEC’s enrollment surpassed

140 in FY 2011, a record number for the technical school.

The Best of Both Worlds

In FY 2011, 10 researchers were jointly employed by Idaho
National Laboratory and an Idaho university. Known as joint ap-
pointments, these scientists and engineers educate students
and also perform cutting-edge research, helping to build the
research and education capacities of the CAES partners. The
program has proven to be an effective recruitment strategy

for universities and INL.

Reaching Students Early

Approximately 400 K-12 educators attended three hands-on
regional workshops sponsored by i-STEM, of which CAES

is a member. i-STEM’s approach is to train ldaho teach-

ers to integrate science, technology, engineering, and

math into their classrooms and pique students’ interest

in these subjects early on. i-STEM has grown signifi-

cantly over the past few years and has expanded into all
regions of the state.

Opportunities for Students

CAES provides university students with opportunities to con-
duct cutting-edge research in state-of-the-art laboratories. Dur-
ing FY 2011, 47 students interned or conducted graduate-level
research at CAES.

48 Number of Idaho $42,000 Amount

university researchers CAES has distributed

and students supported in college scholar-

through CAES-funded ships since FY 2009

exploratory research ($10,000 of which

projects in FY 2011. was awarded in FY
2011).
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Looking Ahead L

Collaboration is the key to CAES’ success. During the next year, the CAES leadership team will focus
on building new relationships and strengthening existing collaborations between its partners as well
as with industry, government, and other universities and research entities.

Priorities for FY 2012 include:

* Growing the number of industry/private sector collaborations.

* Establishing CAES as a legal entity and developing a structure for fiscal viability.

* Continuing to build the CAES research portfolio by winning new awards/contracts, publishing papers
and presenting at conferences, and conducting cutting-edge research.

* Continuing to attract students to the universities” nuclear science and engineering and other energy-
related programs.

* Securing $3 million in state funding, the amount needed to sustain collaboration with the universities.

Ultimately, CAES success will be measured against its ability to:

* Build value and promote trust amongst its partners.

* Create distinct, unique, and complementary capabilities and programmatic opportunities.

* Renew and build the scientific and engineering talent pool.

* Promote creativity, innovation and diversity across the partnership.

* Achieve long-term fiscal health.

* Attract world-class researchers and affiliates, for whom being associated with CAES is highly
sought after and prestigious.

* Generate technology-based economic development.
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Publications, Presentations, and Proceedings ————

Ailavajhala, M., P. Chen, K. Wolf, S. Livers, D. Tenne, H. Barnaby and M. Mitkova, 2011, “Radiation
Induced Effects in Pure and Ag Doped Ge-Se Films,” Presented at the MRS Spring Meeting, San Di-
ego, California, 2011.

Ailavajhala, M., P. Chen, M. Mitkova, D. Butt, and H. Barnaby, 2011, “Radiation Induced Effects in
Pure and Ag Doped Ge-Se Films,” Poster presented at WMED, Arizona State University, 2011.

Aldrich, E. and C. Koerner, 2011, “Analysis of Carbon Capture and Sequestration Pore Space Legisla-
tion: A Review of Existing and Possible Regimes,” The Electricity Journal, 24 (3), pp. 22-33.

Aldrich, E., C. Koerner, and D. Solan, April 2011, Analysis of Existing and Possible Regimes for Carbon
Capture and Sequestration: A Review for Policymakers. Center for Advanced Energy Studies Energy
Policy Institute.

Allahar, K., J. Burns, B. Jaques, I. Charit, D. P. Butt, and J. Cole, 2011, “Spark Plasma Sintering of
Ferritic Oxide Dispersion Strengthened Alloys,” Presented at the 140th annual TMS 2011 Conference,
San Diego, California, February 27—March 3, 2011.

Ames. D and R. Beazer, 2011, “Integrating Social Attitudes and Spatial Data in Siting Power Lines Us-
ing the DotSpatial Framework,” Presentation at the 2nd International MapWindow GIS and Dotspatial
Conference 2011, San Diego, California, June 2011.

Artrip, K., Shrestha, D., Coats, E., and Keiser, D., “GHG Emissions Reduction from an Anaerobic Di-
gester in a Dairy Farm: Theory and Practice,” American Society of Agricultural and Biological Engi-
neers, 2011-in review.

Becker, S., D. McEligot, E. Walsh and E. Laurien, 2011, “Criteria for Boundary Layer Transition,” Pa-
per GT2011-45110, International Gas Turbine Conference, Vancouver, June 2011.

CAES LDRD Research Team, 2010, Public Discourse in Energy Policy Decision-Making: Final Report,
Idaho National Laboratory, INL/EXT-10-19546, August 2010.

Carlson, A., R. Hiromoto, and R. Wells, 2011, “Intelligent Data Acquisition and Advanced Computing
Systems: Technology and Applications,” IEEE Sixth International Conference, IDAACS’ 2011, Prague
Czech Republic, September 15-17, 2011.

Carrillo, J., E. Young, B. Jaques, D. Butt, M. Frary, I. Charit, and L. Zirker, 2011, “Mechanical Proper-
ties of Friction Stir and Pressure Resistance Welded ODS Alloys,” Presented at the 8th annual Boise
State University Undergraduate Research Conference, Boise, Idaho, April 11, 2011.

Chen, P., M. Ailavajhala, M. Mitkova, D. Tenne, I. Esqueda, and H. Barnaby, 2011, “Structural Study

of Ag-Ge-S Solid Electrolyte Glass System for Resistive Radiation Sensing,” Presented at WMED,
Arizona State University, 2011.
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Chen, P., M. Ailavajhala, M. Mitkova, D. Tenne, I. Esqueda, and H. Barnaby, 2011, “Structural Study
of Ag-Ge-S Solid Electrolyte Glass System for Resistive Radiation Sensing,” 2011 IEEE Workshop on
Microelectronics and Electron Devices (WMED), 2011, 1-4.

Chen, P., M. Ailavajhala, D. Tenne, I. Esqueda, H. Barnaby, and M. Mitkova, 2011, “Structural Details
and Structural Engineering of GeS Chalcogenide Glasses for Resistive Radiation Sensor Device,” Pre-
sented at the MRS Spring Meeting, San Diego, California, 2011.

Choi S., J. Park., R. Hoover, S. Phongikaroon,M. Simpson, K. Kim, and 1. Hwang, 2011, “Uncertainty
Studies of Real Anode Surface Area in Computational Analysis for Molten Salt Electrorefining,” Ac-
cepted to Journal of Nuclear Materials.

Coats, E., M. Gregg, and R. Crawford, “Effect of Organic Loading and Retention Time on Dairy Ma-
nure Fermentation,” Bioresource Technology, 2011.

Coats, E., I. Ibrahim, and C. Brinkman, “Methane Production on Pre-fermented Manure,” Bioresource
Technology, 2011-in review.

Cumberland R., R. Hoover, S. Phongikaroon, and M. Yim, 2011, “Analysis of Equilibrium Methods for
the Computational Model of the Mark-IV Electrorefiner,” Accepted to Nuclear Engineering and Tech-
nology.

Davis, R., M. Albiston, and A. Tokuhiro, “Natural Convective Heat Transfer Prediction Using Artificial
Neural Networks,” ANS Winter Meeting, Las Vegas, Nevada, November 7-11, 2010.

Ghimire, P., B. Jaques, M. Hurley, K. Allahar, and D. Butt, 2011, “Characterization of Precursor
Powders for Oxide Dispersion Strengthened Alloy Powders,” Presented at the 8th annual Boise State
University Undergraduate Research Conference, Boise, Idaho, April 11, 2011.

Grosshans, R. and C. Rieger, “Resilience: A National Energy Policy Priority,” 2011 Western Energy
Policy Research Conference, Boise, ldaho, August 25-26, 2011.

Hasenoerhl, J., and J. Crepeau, Exergy Analysis of Two Proposed Mars Hopper Propulsion Configura-
tions, Proc. Nuclear and Emerging Technologies for Space, Feb. 7-10, 2011, Albuquerque, NM, paper
#3255.

Hiromoto, R., 2011, “GPU and Multi-cores: Computational Thinking — Art and Science,” the 11th In-
ternational Conference on Pattern Recognition and Information Processing (PRIP “11) Minsk, Belarus,
May 18-20, 2011.

Hoover, R., S. Phongikaroon, M. Simpson, T. Yoo, and S. Li, 2011, Computational Model of the Mark-
IV Electrorefiner—2D Potential and Current Distributions, Nuclear Technology, 173:176—-182.

Hoover, R. S. Phongikaroon, M. Simpson, X. Li, and T. Yoo, 2010, “Development of Computational

Models for the Mark-1V Electrorefiner—Effect ofUranium, Plutonium, and Zirconium Dissolution at
the Fuel Basket/salt Interface,” Nuclear Technology, 171:276-284.
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Howe, S., R. O’'Brien,, W. Taitano, D. Crawford, N. Jerred, S. Cooley, J. Crepeau, S. Hansen, A. Klein,
and J. Werner, “The Mars Hopper: a Radioisotope Powered, Impulse-driven, Long-range, Long-lived
Mobile Platform for the Exploration of Mars,” Proc. Nuclear and Emerging Technologies for Space,
Feb. 7-10, 2011, Albuquerque, NM.

Jaques, B., D. Osterberg, C. Smith, M. Hurley, and D. Butt, 2011, “Rapid Synthesis of Nuclear Nitride
Fuels at Low Temperatures,” Presented at the 241st annual American Chemical Society National
Meeting and Exposition, Anaheim, California, March 27-31, 2011.

Jaques, B., D. Osterberg, C. Smith, M. Hurley, and D. Butt, 2011, “Rapid Synthesis of Nuclear Nitride
Fuels at Low Temperatures,” Presented at the 140th annual TMS 2011 Conference, San Diego, Cali-
fornia, February 27-March 3, 2011.

Jerred, N., L. Zirker, B. Jaques, I. Charit, J. Cole, M. Frary, D. Butt, M. Meyer, and K. Murty, 2010,
“Pressure Resistance Welding of High Temperature Metallic Materials,” Presented at the Materials
Science and Technology 2010 Conference, Houston, Texas, October 17-21, 2010.

Jerred, N., L. Zirker, B. Jaques, T. Bradshaw, J. Carrillo, E. Young, I. Charit, J. Cole, M. Frary, D. Butt,
M. Meyer, and K. Murty, 2010, “Pressure Resistance Welding of High Temperature Metallic Materi-
als,” Joining of Advanced and Specialty Materials Xll Symposium, MS&T 2010 Conference, Houston,
Texas, October 17-21, 2010.

Jerred, N., L. Zirker, B. J. Jaques, T. Bradshaw, J. Carrillo, E. Young, M. Frary, D. Butt, M. Meyer, and
K. Murty, 2011, “Pressure Resistance Welding for Advanced Reactor Applications,” Presented at the
140th annual TMS 2011 Conference, San Diego, California, February 27—March 3, 2011.

Jerred, N., L. Zirker, I. Charit, J. Cole, B. Jaques, T. Bradshaw, J. Carillo, E. Young, M. Frary, D. Butt,
M. Meyer, and K. Murty, 2011, “Pressure Resistance Welding for Advanced Reactor Applications,”

Materials for the Nuclear Renaissance Il, TMS Annual Meeting, San Diego, California, February 28—
March 3, 2011.

Kane, J., C. Karthik, D. Butt, W. Windes, and R. Ubic, 2011, “Microstructural Characterization and
Pore Structure Analysis of Nuclear Graphite,” Journal of Nuclear Materials, in press.

Kane, J., C. Karthik, D. Butt, and R. Ubic, 2011, “Microstructural Characterization of Nuclear Grade
Graphites,” Presented at the Materials for the Nuclear Renaissance Il: Next Generation Reactors
Symposium, TMS, San Diego, California, March 1, 2011.

Karthik, C., J. Kane, D. Butt, W. Windes, and R. Ubic, 2011, “In-situ Transmission Electron Microscopy
of Electron-beam Induced Damage Process in Nuclear Grade Graphite,” Journal of Nuclear Materials,

412, pp. 321-326.

Karthik, C., J. Kane, D. Butt, W. Windes, and R. Ubic, 2011, “Microstructural Characterization of Next
Generation Nuclear Graphite,” Microscopy and Microanalysis, submitted March 2011.
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Karthik, C., J. Kane, D. P. Butt, and R. Ubic, 2011, “In-situ Transmission Electron Microscopic Study of
the E-beam Damage Process in the Next Generation Nuclear Graphites,” Poster presentation at TMS,
San Diego, California, February 27, 2011.

Kelsay, T., J. Osterloh, R. Pollyea, A. Wagner, J. Hinds, and J. Fairley, 2011, “Evaluating the Geother-
mal Potential of the Rio Grande Rift Using Spatial Statistical Methods,” National Geothermal Student
Competition, report to National Renewable Energy Laboratory, Golden, Colorado.

Knori, K., M. Hurley, B. Jaques, J. Youngsman, and D. Butt, 2011, “Corrosion Study of 316L Stainless
Steel Joined to Cu-Ag and In-Cu-Ag Based Brazed Alloys,” Presented at the 8th annual Boise State
University Undergraduate Research Conference, Boise, Idaho, April 11, 2011.

Lisowski, D., S. Albiston, R. Scherrer, T. Haskin, M. Anderson, A. Tokuhiro, and M. Corradini, “Experi-
mental Studies of NGNP Reactor Cavity Cooling System with Water,” ICAPP 2011, Nice, France, May
2-5, 2011.

McAnulty, M., G. Potirniche, and A. Tokuhiro, 2011, “Application of an Internal State Variable Model
to the Viscoplastic Behavior of Irradiated ASTM 304L Stainless Steel,” Nucl. Eng. & Des., submitted,
June 2011.

McEligot, D., S. Becker, and H. Mcliroy, 2010, “Large Matched-Index-of-Refraction (MIR) Flow Sys-
tems for International Collaboration in Fluid Mechanics,” Paper 941, Proc., ICEE-2010 (International
Conf. Engr. Ed.), Gliwice, Poland, July 18-22, 2010.

Mcliroy, H., D. McEligot, and R. Pink, 2010, “Measurement of Flow Phenomena in a Lower Plenum
Model of a Prismatic Gas-Cooled Reactor,” J. Eng. Gas Turbines and Power, 132 (2), pp. 022901-1 to
-7.

Mcllroy, H. D. McEligot, and R. Pink, 2010, “Measurement of Turbulent Flow Phenomena for the
Lower Plenum of a Prismatic Gas-Cooled Reactor,” Nuc. Engr. Design, 240, pp. 416-428.

Mcllroy, H., S. Becker, and D. McEligot, 2011, “Large Matched-Index-of-Refraction (MIR) Flow Sys-
tems for International Collaboration in Fluid Mechanics,” Innovation 2011: World Innovations in Engi-
neering Education and Research (Ed.: W. Aung et al.), Potomac, Maryland.: iINEER, Ch. 6, pp. 69-87.

Nolan, K., E. Walsh, and D. McEligot, 2010, “Quadrant Analysis of a Transitional Boundary Layer Sub-
ject to Freestream Turbulence,” J. Fluid Mech., 658, pp. 310-335.

Osterberg, D., B. Jaques, and D. Butt, 2011, “Kinetics of the Nitridation of Dysprosium via Reactive
Milling,” Presented at the 140th annual TMS 2011 Conference, San Diego, California, February 27—
March 3, 2011.

Pasebani, S., I. Charit, K. Allahar, B. Jaques, D. Butt, and J. Cole, 2011, “Microstructural Characteriza-
tion of Mechanically Alloyed Lanthana-Bearing Oxide Dispersion Strengthened Steels,” Presented at
the 140th annual TMS 2011 Conference, San Diego, California, February 27—March 3, 2011.
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Petkovic, L., V. Utgikar, and S. Rashkeev, “Structural Stability and Catalytic Activity of Lanthanum-
Based Perovskites,” Journal of Physical Chemistry C, 115, 8709-8715, 2011.

Phongikaroon, S., S. Herrmann, and M. Simpson, 2011, “Diffusion Model for Electrolytic Reduction of
Uranium Oxides in a Molten LiCI-Li20 Salt,” Nuclear Technology, 174 : 85-93.

Pollyea, R. and J. Fairley, 2010, “Developing Fracture Density Models Using Terrestrial Laser Scan
Data,” American Geophysical Union Fall Meeting, San Francisco, California, December 2010.

Pollyea, R., and J. Fairley, 2011, “Estimating Surface Roughness of Terrestrial Laser Scan Data Using
Orthogonal Distance Regression,” Geology, 39(7):623-626, doi:10.1130/G32078.1.

Poudel, A., B. Murphy, B. Jaques, M. Shoeib, A. Hamdy, M. Hurley, and D. Butt, 2011, “Microstruc-
ture Characterization of Sr-Mo-O Compounds Formed by Transient Liquid Phase Synthesis,” Present-
ed at the 8th Annual Boise State University Undergraduate Research Conference, Boise, Idaho, April
11, 2011.

Rehill, B., E. Walsh, K. Nolan, D. McEligot, L. Brandt, P. Schlatter, and D. Henningson, 2010, “Entropy
Generation Rate in Turbulent Spots in a Boundary Layer Subject to Freestream Turbulence,” Seventh
IUTAM Symposium on Laminar-Turbulent Transition (Ed.: P. Schlatter and D. Henningson), Dordrecht:
Springer, pp. 557-560.

Rehill, B., E. Walsh, P. Schlatter, L. Brandt, T. Zaki, and D. McEligot, 2011, “ldentifying Turbulent
Spots in Transitional Boundary Layers,” Paper GT2011-46385, International Gas Turbine Conf., Van-
couver, June 2011, In press for J. Turbomachinery.

Ridluan, A., A. Tokuhiro, and M. Manic, 2010, “Consideration of a Design Optimization Method, Part
Il, Case Study- Design Optimization of NGNP PCHE Using RS-DOM Method,” Nuclear Engineering
and Design, submitted July 2010.

Ridluan, A., A. Tokuhiro, and M. Manic, 2010, “Consideration of a Design Optimization Method, Part I,
Case Study- Design Optimization of NGNP PCHE Using RS-DOM Method,” Nuclear Engineering and
Design, submitted July 2010.

Rissmann, C., A. Nicol, J. Cole, B. Kennedy, J. Fairley, B. Christenson, M. Leybourne, S. Milicich, U.
Ring, and D. Gravley, 2011, “Fluid Flow Associated with Silicic Lava Domes and Faults, Ohaaki Hydro-

thermal Field, New Zealand,” Journal of Volcanology and Geothermal Research, 204:12-26.

Rostamian, M., S. Arifeen, G. Potirniche, and A. Tokuhiro, “Initial Analysis of Pebble Contact in Pebble
Bed Reactors,” ANS Winter Meeting, Las Vegas, Nevada, November 7-11, 2010.

Rostamian, M., S. Arifeen, G. Potirniche, J. Cogliati, A. Ougouag, and A. Tokuhiro, 2011, “Computa-
tional Prediction of Dust Production in Pebble Bed Reactors,” Nucl. Eng. & Des., submitted, July 2011.

Rostamian, M., S. Arifeen, G. Potirniche, and A. Tokuhiro, 2011, “Initial Prediction of Graphite Dust
Production in Pebble Bed Reactors,” Mechanical Sciences, submitted, July 2011.

CAES | 2011 Annual Report



Siahpush, A. and J. Crepeau, “Scale Analysis of Convective Melting with Internal Heat Generation,”
ASME/JSME 8th Thermal Engineering Joint Conference, March 13-17, Honolulu, Hl, paper #44162.

Solan, D., 2011, “Transmission Siting and Public Lands: Options for Improvement and the Gateway
West Case Study,” Center for Advanced Energy Studies’ Energy Policy Institute, January 2011.

Solan, D., 2011, “Transmission Siting and Options for Improvement: Incorporating GIS Tools and So-
cial Risk,” Invited presentation at the Northwest Wind and Wildlife Workshop, Portland, Oregon, June
2011.

Solan, D., 2011, “Economic Impacts of Small Modular Reactors: Considerations and Recent Events,”
Invited presentation at the Platts’ 2nd Annual Small Modular Reactors Conference, Washington, DC,
May 2011.

Solan, D., 2011, “United States-Canada Energy Relations: Close Ties and Controversies,” Invited pre-
sentation on a panel with the Government of Alberta Climate Change Secretariat as part of the 10th
Annual Canada Week, Boise, Idaho, February 2011.

Solan, D., 2011, “Transmission Siting and Public Lands: Options for Improvement and the Gateway
West Case Study,” Invited presentation to the Western Interstate Energy Board’s State-Provincial
Steering Committee, San Diego, California, January 2011.

Solan, D., 2010, “Transmission Siting Decision Support Tool,” Invited presentation to the National
Wind Coordinating Collaborative, Quarterly Meeting, November 2010.

Solan, D., and S. Peterson, 2010, “Economic and Employment Impacts of Small Modular Nuclear
Reactors,” Invited presentation at the Center for Strategic and International Studies, Washington, DC,
September 2010.

Tokuhiro, A., T. Tokuhiro, J. Carey, R. Reed, and S. Akella, 2010, “Selective Capture and Encapsulation
of Metallic Cations by Hydrogels Consisting of Copoly (N-isopropylacrylamide/functional-monomer)
Networks,” J. Nucl. Sci. & Tech., accepted, May 2010.

Tokuhiro, A., “Deployment Strategies of Nuclear ‘New Builds” With Respect to Energy Demands for
Climate Change Impact,” 2011 Western Energy Policy Research Conference, Boise, ldaho, August
25-26, 2011.

Tokuhiro, A., “Plenary Presentation,” Nuclear Exchange, Maastricht, NL, November 29-30, 2011.

Tokuhiro, A., “Seminar on Initial Results on R&D in Support of Graphite Dust Safety Issues for NGNP,”
Pacific Northwest National Laboratory, August 8, 2011.

Tokuhiro, A., “Seminar on the Initial Technical and Non-Technical Lessons Learned from the Fukushima
Nuclear Power Plant Accident,” Pacific Northwest National Laboratory, July 15, 2011.

CAES | 2011 Annual Report 17



18

Tokuhiro, A., “Summary of Nuclear Energy Research at University of ldaho,” Idaho Research Sympo-
sium, Center for Advanced Energy Studies, February 1-2, 2011.

Tokuhiro, A., “Integral and Separate Effects Test Facilities in Reactor Design and Safety,” INL, Model-
ing, Experiments and Validation, Summer School, 2010.

Tschaepe, L., O. Omotowa, R. Davis, A. Ruggles, D. Pointer, and A. Tokuhiro, “Computational Fluid
Dynamic Simulations of Jet Momentum Transport in Liquid Metals,” NUTHOS-8, Shanghai, China,
October 10-14, 2010.

Utgikar, V. and P Sabharwall, “Nuclear Hydrogen Economy: Challenges and Future Prospects,” Paper
245, Proceedings of HTR 2010, Prague, Czech Republic, October 18-20, 2010.

Utgikar, V., P. Sabharwall, and X. Sun, “HTGR Process Heat Application — Nuclear Desalination,” Pa-
per 244, Proceedings of HTR 2010, Prague, Czech Republic, October 18-20, 2010.

Vijayakumar, J., K. Thyagarajan, and V. Utgikar, “Risk Assessment Model for Hydrogen Transfer Sys-
tem”, Proceedings of the 3rd World International Conference on Safety of Qil and Gas Industry 2010,
Beijing, China, pp 203-206, (2010).

Vivek P. Utgikar, J.Vijayakumar, and K. Thyagarajan, “Refinement of Motivity Factor in Comparison of
Transportation Fuels”, International Journal of Hydrogen Energy, 36, 3302-3304, 2011.

Walsh, E., D. McEligot, L. Brandt, and P. Schlatter, 2011, “Entropy Generation in Boundary Layers
Transitioning under the Influence of Freestream Turbulence,” J. Fluids Engr., 133, pp. 061203-1 to -10.

Webb, J. and I. Charit, 2011, “Monte Carlo Analysis of Simple Geometries Containing Tungsten-Rheni-
um Alloys Engrained with Uranium Dioxide and Uranium Mononitride,” accepted in Nuclear Engineer-
ing and Design, 2011.

Webb, J., I. Charit, C. Sparks, D. Butt, M. Frary, and M. Carroll, 2011, “SPS Fabrication of Tungsten-
Rhenium Alloys in Support of NTR Fuels Development,” Proceedings of Nuclear and Emerging Tech-
nologies for Space 2011, Paper 3274, Albuquerque, New Mexico, February 7-10, 2011.

Webb, J., I. Charit, C. Sparks, D. Butt, M. Frary, and M. Carroll, 2011, “Physical and Mechanical
Properties of Tungsten-Rhenium Produced via Spark Plasma Sintering,” Refractory Metals 2011, TMS
Annual Meeting, San Diego, California, February 28—March 3, 2011.

Wijayasekara, D., M. Manic, P. Sabharwall, and V. Utgikar, “Optimal Artificial Neural Network Archi-
tecture Selection for Performance Prediction of Compact Heat Exchanger — PCHE,” Nuclear Engineer-
ing and Design, 24, 2549-2557, 2011.

Yoo T., S. Frank, M. Simpson, F. Hahn, P. Battisti, and S. Phongikaroon, 2010, “Salt-zeolite lon Ex-

change Equilibrium Studies for a Complete Set of Fission Products in Molten LiCI-KCl,” Nuclear Tech-
nology, 171:306—315.

CAES | 2011 Annual Report



Young, E., J. Carrillo, B. Jaques, J. Burns, L. Zirker, I. Charit, D. Butt, and M. Frary, 2011, “Mechanical
Properties and Microstructural Evolution of ODS Alloys Joined by Solid State Welding,” Presented at
the 140th annual TMS 2011 Conference, San Diego, California, February 27—March 3, 2011.

Patents

Mitkova, M. and D. Butt, 2011, “Radiation Sensor Based on Chalcogenide Glasses,” U.S. Patent Dis-
closure filed, 2011.

CAES | 2011 Annual Report 19



— Center for Advanced Energy Studies e
995 University Boulevard
Idaho Falls, ID 83401

www.caesenergy.org

EEG

Center for Advanced
Energy Studies



