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Two doctoral students, two master’s students 
and two visiting doctoral students are taking 
part in projects directed by Idaho State 
University’s Dr. Haiming Wen. The first is 
a Nuclear Energy Enabling Technologies 
(NEET)-Nuclear Science User Facilities 
(NSUF) project, “Enhancing irradiation 
tolerance of steels via nanostructuring by 
innovative manufacturing.” The second 
is a Laboratory Directed Research and 
Development (LDRD) project, “Advanced 
manufacturing of metallic fuels and cladding 
by equal-channel angular pressing.”
Three researchers from Idaho National 
Laboratory – Dr. James I. Cole, Dr. Isabella 
van Rooyen, and Dr. Yongfeng Zhang 
– are collaborators on the NEET-NSUF 
project. It involves neutron irradiation 
and post-irradiation examination of bulk 
nanostructured ferritic/martensitic steels 
that are anticipated to have enhanced 
irradiation tolerance and are produced by 
two innovative, low-cost manufacturing 
techniques: equal-channel angular 
pressing (ECAP) and high-pressure torsion 
(HPT). The objectives of the research 
are to establish and enhance fundamental 
understanding of irradiation effects in 
ultrafine-grained or nanocrystalline steels 
produced by ECAP or HPT, and to assess 
the potential applications of ECAP and HPT 
in fabricating materials for applications in 
current and advanced reactors.
The INL-funded LDRD project involves 
advanced manufacturing of metallic fuels 
and cladding by ECAP and evaluation 
of the irradiation performance of the 
manufactured materials. The objectives 
of the project are to develop ECAP 
capability at INL, to assess the potential 
application of ECAP in manufacturing 
nanostructured metallic fuels and cladding 

for applications in advanced reactors to 
achieve improved performance. Wen’s 
co-PIs from INL include Dr. James Cole, 
Dr. Randy Fielding, Dr. Wen Jiang, and 
Dr. Tom Lillio. Much of the research is 
being done in the CAES Microscopy 
and Characterization Suite (MaCS) and 
Advanced Materials Laboratory (AML).
The research team includes:
Ishtiaque Karim Robin, who is studying 
for a master’s degree in nuclear science 
and engineering at Idaho State University. 
He came to Idaho from Bangladesh in fall 
2016. He earned his bachelor’s degree in 
mechanical engineering from Bangladesh 
University of Engineering and Technology.
Hongliang Zhang, a visiting Ph.D. 
student from Fudan University in 
Shanghai, China. He is pursuing 
a Ph.D. in particle physics, and he 
earned his bachelor’s degree in nuclear 
technology. His areas of study include 
quantum mechanics, nuclear physics, 

thermodynamics and statistical physics, 
electrodynamics, nuclear electronics, 
nuclear radiation detection, ion beam 
physics, probability and statistics, linear 
algebra, and higher mathematics. 
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ISU’s Wen leads team on two nuclear fuels  
and materials research projects

Dr. Haiming Wen and his six students. (From left) (back row) Ishtiaque Robin, Malwina Wilding, Dewen Hou, Hongliang 
Zhang, Haiming Wen, and (front row) Andrew Hoffman, Ryan Carnahan. The team is developing nanostructured steels and 
metallic fuels and evaluating their irradiation performance.

About CAES

The Center for Advanced Energy 
Studies (CAES), a consortium of 
Idaho National Laboratory, Boise 
State University, Idaho State 
University, University of Idaho, and 
University of Wyoming, is a public/
private research center that provides 
research capabilities, energy-related 
educational opportunities and 
industry assistance to fuel  
economic growth.
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Dr. Mark Johnson, director of the U.S. 
Department of Energy’s Office of Energy 
Efficiency and Renewable Energy, is 
scheduled to come to the Center for 
Advanced Energy Studies March 8 for 
a kickoff meeting surrounding the new 
project, “A Transient Kinetic Approach to 
Catalytic Materials for Energy-Efficient 
Routes to Ammonia, Ethylene and 
Related Chemicals.”
Concurrent with the installation of a second 
Temporal Analysis of Products (TAP) 
reactor system at CAES in September 
2016, INL received significant funding in 
2016 and 2017 for broad catalysis research. 
Research partners include the California 
Institute of Technology, University of 
Virginia, and Argonne National Laboratory. 
Under the guidance of Dr. Rebecca Fushimi, 
researchers will be studying ammonia 
synthesis and methane utilization reactions.
The other focus of the project involves shale 
gas, converting methane into ethylene, the 
building block chemical used in virtually 

every aspect of 
manufacturing. 
Plastics are typically 
built from “light 
alkanes” such 
as ethylene and 
propylene.
Traditionally, these 
building blocks 
have been whittled 
down from heavy 
petrochemicals in 
a process that consumes vast amounts of 
energy and valuable resources. With the 
shale gas boom in North America, however, 
the United States has an opportunity to 
improve chemical production and capitalize 
on abundant domestic resources. If plastics 
and chemicals can be made from the by-
products of domestic shale gas, which is more 
abundant than petroleum, it will lead to less 
expensive materials made with less waste.

Fushimi said she is optimistic that the 
research will broaden in scope and 
attract more collaborators, from industry 
as well as academia. Adding to her 
four-person staff, she is advertising for 
another postdoctoral researcher and a 
strategic hire specializing in operando 
kinetics (characterizing materials under 
working conditions). She is hopeful about 
acquiring a state-of-the-art infra-red 
system for catalyst studies to complement 
the TAP characterization.

CAES leading the way in 
catalysis research

The Center for Advanced Energy Studies 
will most likely have an educational 
role in the Reducing Embodied-energy 
and Decreasing Emissions (REMADE) 
Institute announced in January by the U.S. 
Department of Energy.
CAES is positioned to be an important 
resource for regional education, workforce 
development and economic development, 
said Idaho National Laboratory’s Dr. Eric 
Peterson, who has been named the leader 
of the REMADE research “node” focused 
on recycling and recovery processes. 
Part of a larger body of public-
private research institutes known as 
Manufacturing USA, REMADE is 
headquartered in Rochester, N.Y. It 
has more than 100 partners involved, 
including INL, and research will occur 
at a number of facilities throughout the 
country. DOE’s plan is for the institute 
to receive up to $70 million in federal 
funds over five years, with a match of $70 

million or more from the private partners 
involved in the effort.
Peterson, an INL researcher and CAES 
deputy director for research partnerships, 
said the recovery and recycling node will 
be focused on metals, fibers, polymers 
and electronic waste.
One project proposal is to examine 
automobile recycling. Old cars and trucks 
are typically shredded into pieces of 
metal roughly the size of your thumbnail, 
and these processes result in mixtures of 
metals like aluminum, steel and copper. 
Researchers from INL and the University 
of Utah hope to improve the metals 
separation process, which could lead to 
both higher resale values for purer metals 
fractions and increased energy efficiency 
during re-smelting.
While INL is a key asset because of its 
long history of nuclear separation and 
recycling research, the REMADE plan 
calls for a Western education effort that 

stretches from North Idaho Community 
College to University of California at 
Irvine to the University of Oklahoma. 
Idaho State University, a member of the 
CAES consortium, will be involved, as 
will University of Utah, where Dr. Darryl 
Butt, a former CAES associate director, is 
now a dean.
REMADE has a component called 
Technical Education and Workforce 
Development (TEWD) that focuses on 
advanced manufacturing. By the third year, 
the plan calls for training of more than 500 
students in the technologies and skillsets 
required to advance the goals of REMADE 
stakeholders in industry, academia, national 
laboratories, and independent research labs. 
In the same time, the TEWD program will 
train and educate 50 trainers in the relevant 
REMADE technologies.
“There’s an opportunity for all the CAES 
institutions to come in and participate in 
the institute,” Peterson said.

REMADE Institute holds possibilities for CAES

Dr. Rebecca Fushimi and Dr. Lu-cun Wang conducting research on catalytic materials on the 
Temporal Analysis of Products (TAP) reactor system at in the CAES fluids laboratory. CAES 
received a second TAP reactor system from a corporate donor in September 2016.
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The CAES Energy Policy Institute (EPI) 
will hold its 7th Annual Energy Policy 
Research Conference (EPRC) this year 
in Park City, Utah. The premier energy 
policy research conference held in the 
western United States, EPRC will take 
place Sept. 7-8 at The Lodges at Deer 
Valley in Park City, Utah.
The conference is for anyone who is 
seeking to present or discuss energy policy 
research with participants and panelists 
from academia, think-tanks and research 
institutes, NGOs, national laboratories, 
industry, and government.
The call for paper proposals is open, with 
a submission deadline of May 5. EPI is 
especially interested in hosting panels and 
policy papers on the following topics:
• Distributed Energy Resources
• The Future of Nuclear Power
• Cybersecurity and Energy
• Small Modular Reactors
• Public Lands and Energy Resource 

Development

Other topics of interest include oil prices 
and geopolitics, hydraulic fracturing, 
carbon capture use and storage, energy 
storage, energy and water nexus, advanced 
manufacturing, smart grid, renewables 
integration, energy research and 
development, surface transportation, electric 
transmission and the changing electric utility.

The Electricity Journal will again publish 
a special symposium issue comprised of 
select papers from this conference.
Submit proposals online at  
https://epi.boisestate.edu.

CAES Energy Policy Institute call for proposals

Autumn T. Johnson joined the Energy Policy 
Institute (EPI) staff as assistant director in 
October 2016. Her duties include business 
development and project management. This 
includes finding, writing and administering 
grants and working with professors and 
researchers at the four CAES universities, 
Idaho National Laboratory and other 
academic institutions. Other responsibilities 
include project coordination, especially 
sponsor-recruitment for EPI’s annual Energy 
Policy Research Conference, which will be 
held this September in Park City, Utah.
A graduate of University of Oregon School 
of Law, Johnson is also an adjunct professor 
in Boise State University’s (BSU) College of 
Business and Economics, where she teaches 
business law. She holds a Master of Business 
Administration from Seattle University, and 
is pursuing a doctoral degree in public policy 
at BSU.
Cassandra Koerner joined the EPI team 
in January 2017 as project coordinator, 

providing key research support and 
coordinating work among affiliated 
collaborators. She holds a master’s degree 
in public administration from Boise State 
University and a master’s in political science 
and environmental policy from Colorado 
State University. She earned her bachelor’s 
degree in natural resource conservation from 
the University of Montana.
In the public and private sectors, 
Koerner has worked on several regional 
environmental impact projects as a 

researcher, technical writer, and budget 
manager. Her involvement with forestry-
related inquiries early in her career 
provided a broad scientific framework on 
which to build policy investigations. She 
has published articles and book chapters 
regarding nuclear perceptions, renewable 
energy in the western United States, carbon 
sequestration, and international carbon 
markets, as well as others on general energy 
and environmental issues.
Besides the core staff, EPI is composed of 
educators and professional researchers from 
the five CAES institutions and affiliated 
researchers from around the world. Through 
funded reports, peer-reviewed articles 
and research collaborations, EPI seeks to 
inform and educate policy makers and other 
stakeholders about clean energy policy 
research, including nuclear energy and small 
modular reactors. To date, EPI has been 
awarded more than 20 grants and contracts 
totaling more than $5 million.

Autumn T. Johnson Cassandra Koerner 

Two new staffers join CAES Energy Policy Institute
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Have comments, questions or suggestions for future newsletter topics?  
Contact Julie Ulrich, julie.ulrich@inl.gov, 208-526-1572.

FEBRUARY 16  
CAES Geofluids Energy Science Seminar 

FEBRUARY 23  
Waste Water Treatment and Recycling  
for the Food Processing Industry  
8 a.m.-5 p.m., University of Idaho Water Center, Boise

MAY 5  
Call for proposals deadline, CAES Energy Policy Institute  
7th Annual Energy Policy Research Conference.  
Visit https://epi.boisestate.edu for more information.

SEPTEMBER 7-8  
CAES Energy Policy Institute 7th Annual Energy Policy  
Research Conference, Park City, Utah.  
Visit https://epi.boisestate.edu for more information.

Visit the CAES online calendar for more details  
on each event: https://caesenergy.org/newsroom/calendar/

CALENDAR
CAES by the Numbers

(Oct. 2016-Dec. 2016)

54+
Submitted Proposals

61
Students Working  
on CAES Projects 

23+
Awarded Proposals

51
Publications, Presentations 

and Proceedings
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Dewen Hou, a visiting Ph.D. student 
from Chongqing University’s School of 
Materials Science and Engineering and 
National Engineering Research Center for 
Magnesium Alloys in Chongquing, China. 
His research interests include magnesium 
and its alloys, deformation mechanisms 
of HCP (hexagonal close packing) metals, 
and materials characterization techniques.
Andrew K. Hoffman, who is working 
toward his doctorate in nuclear science 
and engineering at Idaho State University. 
He earned his master’s in physics at ISU 
and his bachelor’s in physics at Brigham 
Young University. His graduate coursework 
has been in quantum mechanics, reactor 
physics, neutron transport, nuclear physics, 
advanced mathematical methods, criticality 
safety, and nuclear fuel cycles.
Ryan Carnahan, who is pursuing a 
master’s in nuclear science and engineering 
at Idaho State University. He holds a 
bachelor’s in mechanical engineering from 
Brigham Young University-Idaho, where he 
co-founded the engineering honors society 
Tau Beta Delta.

Malwina Wilding, who is pursing 
a doctorate in nuclear science and 
engineering at Idaho State University, 
where she earned her master’s and 
bachelor’s degrees. From 2012 to 2016 
she was a graduate research assistant at 

the Research and Innovation in Science 
and Engineering (RISE) complex in 
Pocatello. She started her graduate 
research assistantship with Dr. Wen in 
January 2017.

Dr. Wen and his students consult in the CAES library.
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