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SUMMARY AND NOTEWORTHY INFORMATION 
 
 
 This 22nd edition of the Annual Report of the University of Tennessee Nuclear 
Engineering Department (UTNE) is intended to serve as a State of the Department document for 
the Calendar Year January 1, 2010 – December 31, 2010. 
 
 Total enrollment including undergraduate and graduate students increased by ~16% to 

292 students in 2010 from 252 students in 2009.  The number of nuclear engineering 
applicants is increasing nationwide and is expected to continue increasing in the future, 
which probably reflects the more positive attitude of the general public toward the use of 
nuclear technologies in society, especially nuclear power.   The UT nuclear engineering 
program is the fourth largest nuclear engineering program in the U.S. based on total 
student enrollment.  

 
 The department has hired seven new faculty members since January 1, 2007.  Thus, we 

had fourteen tenured/tenure-track faculty members at the beginning of the Fall 2010 
semester, which is complemented by sixteen research professors and thirty-six adjunct 
faculty members.   

 
 Research productivity in FY10 as measured by Total Sponsored Research Expenditures 

increased 36% to $4.5 million from $3.3 million in FY09. 
 
 UTNE graduate students won first place in the 2010 National Student Design Contest 

sponsored by the American Nuclear Society.  UTNE students have been finalists, 
winning either 1st or 2nd place, in the graduate or undergraduate category of the annual 
contest in 32 of the past 35 years (see www.ans.org/honors/recipients/va-studesign).  This 
record is unmatched by any other nuclear engineering program in the U.S. and clearly 
confirms the outstanding quality of the UTNE student design program. 

 
 Among the approximately forty nuclear engineering programs in the U.S., The University 

of Tennessee Nuclear Engineering graduate program is ranked no. 9 nationally in the 
latest rankings by U.S. News and World Report (no. 8 among public institutions).   
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VISION OF THE DEPARTMENT 
 

The vision of the Nuclear Engineering Department of the University of Tennessee is to be 

recognized as an excellent higher-education nuclear engineering institution. 

 
 

MISSION OF THE DEPARTMENT 
 
 

The mission of the UT Nuclear Engineering Department is: 

 

 To produce high quality nuclear and radiological engineering graduates from undergraduate 

through the doctoral level in order to help meet the manpower needs of our state, region, 

nation, and the international community. 

 

 To conduct nuclear and radiological engineering related research to help meet the needs of 

society. 

 

 To perform service for industry, government, professional organizations, and the public in 

areas related to nuclear and radiological engineering. 

 

 

 

 

 

 

 

 

 

 
 
 
 
 



2010 Annual Report  4 

 
 
 
 

ENROLLMENT AND GRADUATES 

 
 
 Enrollment trends at the undergraduate and graduate levels are shown in Figures 1 and 2.  

Graduate enrollment in the fall semester of 2010 was 100 students, which is an increase of 18 

graduate students relative to the Fall of 2009.  Undergraduate enrollment in the Fall of 2010 was 

192 students, an increase of 22 students over Fall 2010, for a total student enrollment of 292 

students.   This represents a ~16% increase in total enrollment relative to 2009, which was 252.  

The increase in the number of applicants has permitted us to be more selective in admitting both 

undergraduate and graduate students, which has improved the quality of our student body.  

The percentage of U.S. citizens in the department is 93%, ~13% are female and ~3% are 

minority.  Approximately 70% of the graduate students are supported financially by the 

department via assistantships and fellowships, ~20% are distance students, and ~10% are local 

part-time students employed mainly in Oak Ridge.  Approximately 2/3 of the graduate students 

are M.S. students, and 1/3 are Ph.D. students.  We have made changes in our graduate program 

that will increase the number of Ph.D. students in the future.  Approximately 84% of the 

graduate students are traditional nuclear engineering students and 16% are radiological 

engineering students.  In 2010, the Department graduated a total of sixty-one students:  thirty-

eight with the B.S., fourteen with the M.S. (one in Reliability & Maintainability), eight with a 

Ph.D. and one with a Graduate Certificate.  These graduates are listed in Table 1 along with their 

initial employers. 
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Figure 1.  UTNE Undergraduate Student Fall Enrollment 
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Figure 2.  UTNE Graduate Student Fall Enrollment 
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Table 1.  UTNE Graduates in 2010 

  
Name   Employer 
     
BS (38) 

Benjamin A. Bale  unknown 
James W. Bocock  Savannah River National Laboratory  
Lily I. Crabtree  UT Grad School 
Benjamin T. Dabbs  UT Grad School  
Thomas F.  Daly  UT Grad School  
Brian N. Dean  Unknown  
Samuel B. Donnald  UT Grad School  
Dean R. Dudley  US NRC  
Jacob M. Fields  Unknown  
Catherine E. Frame Vanderbilt Grad School  
Joshua D. Graves  UT Grad School  
Joseph F. Henkel U.S. Navy 
Brien A. Jeffries  UT Grad School  
Alexander  Lang  UT Grad School  
Mitchell A. Laubach UT Grad School  
Patrick M. McCarty  UT Grad School  
Benjamin A. McComb Unknown  
Samuel G. Morris  UT Grad School  
Charles A. Morrow  UT Grad School  
James E. Murphy  UT Grad School  
Kari Osborne  Southern Nuclear Operating Company 
Matthew S. Pruitt   Analysis & Measurement Services, Inc.  
Benjamin J. Reed  Law student at the University of Tennessee 
Timothy L. Reed   UT Grad School 
Meagan S. Richardson  Unknown  
Sony M. Sam  Unknown 
Joshua D. Schwartz  Unknown 
Thomas J. Shamblin UT Grad School  
Christopher S. Simmons Unknown 
Christopher D. Sliger  Unknown 
Austin E. Soplata     Grad School Boston University 
Johnathan E. Sparger  UT Grad School  
Erik J. Swanson  Unknown 
David A. Vermillion  UT Grad School  
Tyler S. Wilkerson  Bechtel 
Michael J. Willis  UT Grad School 
Jacqueline R. Young  Dominion Power 
Bi Yao Zhang  UT Grad School 
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MS (14) 

James E. Banfield  UT Grad School 
John M. Brittingham UT Grad School  
Jeffrey L. Clark UT Hospital  
Alexander D. Green Thompson Cancer Center  
Shane W.D. Hart  UT Grad School 
James H. Hinderer Unknown 
Mark G. Jadick  KAPL 
Timothy E. Margrave  Post-Master’s Research Associate at ORNL in Int’l Safeguards Group 
Joshua M. Marshall  Nuclear Fuel Services 
Brenden T. Mervin  UT Grad School 
Hiraku Nakamura UT Grad School 
Robert J. Pittman  TVA 
John A. Ritchie  Unknown 
Stuart A. Walker  UT Grad School 

PHD (8) 

Jamie B. Coble  UT Post Doc  
Jack D. Galloway  Los Alamos National Laboratory 
Brandon R. Grogan  Oak Ridge National Laboratory 
Hermilo Hernandez Noyola Argonne National Laboratory 
Matthew J. Humberstone Nuclear Regulatory Commission  
Jeffrey R. Preston  ICx Radiation in Oak Ridge 
Sergio Perillo  Instituto de Pesquisas Energeticas e Nucleares  
Martin Williamson  Y-12 Plant  

Nuclear Criticality Safety Certificate  
Gregory C. Chapman  
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GRADUATE STUDENT THESES, ENGINEERING PRACTICE PROJECTS, 
AND DISSERTATION TOPICS 

 
 

The theses, engineering practice projects, and dissertations of our graduate students are 
important components of our program and are good indicators of the research activities in the 
department.  The recently completed and currently in-progress theses, engineering practice 
projects, and dissertation topics are listed below. 
 
M.S. Thesis or Engineering Practice Project Titles (Completed in 2010)   
 

James E. Banfield Project #1  HTGR Modeling with 
Sinda/FLuint, ANSYS and Analytically 

Project #2 Unionizing Cross Sectional Energy Grids 
for SCALE Applications 
 

John M. Brittingham The Effect of Bonner Sphere Borehole Orientation on 
Neutron Detector Response.  
 

Jeffrey L. Clark  Updating the Cross-Section Library for the ORIGEN-
ARP SCALE Module 
 

Alexander D. Green  Characterization of Detectors for the Transformational 
Scintillation Materials for Nuclear Threat Reduction 
Project 
 

James H. Hinderer Radioisotopic Impurities in Promethium - 147 Produced 
at the ORNL High Flux Isotope Reactor  
 

Mark G. Jadick  Performance Testing and Validation Plan of the Holdup 
Measurement System 4 for the K-25 East Side Process 
Gas Piping  
 

Timothy E. Margrave Project #1 Enrichment measurements of uranium 
standards using a HPGe detector 
 
Project #2A summary and commentary on the Iranian 
nuclear situation 
 

Joshua M. Marshall FLUKA Benchmarking Studies of Secondary Neutron 
Production 
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Brenden T. Mervin  Project #1  Development of SCALE-based Educational 
Modules to InnovateReactor Physics and Criticality 
Safety Curricula 
Project #2  FSPS Electronics Shielding Analysis 
 

Hiraku Nakamura Application of Ultrasound for Bubble Measurement in 
Water and Mercury 
 

John A. Ritchie Pressure Measurement Instrumentation in a High 
Temperature Molten Salt Test Loop 
 

Stuart A. Walker An Investigation of Gas Bubble Generation and 
Detection in Water and Mercury  

 
 

Ph.D. Dissertation  Topics (Completed in 2010) 
 

Jamie B. Coble Merging Data Sources to Predict Remaining Useful Life 
- An Automated Method to Identify PROgnostic 
Parameters 
 

Jack D. Galloway  Boiling Water Reactor Core Simulation with Generalized 
Tracking for Actinide Management  
 

Brandon R. Grogan  The Development of a Parameterized Scatter Removal 
Algorithm for Nuclear Materials Identification System 
Imaging 
 

Hermilo Hernandez Noyola Pin-Wise Loading Optimization and Lattice to Core 
Coupling Isotopic Management in Light Water 
Reactors.  
 

Matthew J. Humberstone  An Adaptive Nonparametric Modeling Technique for 
Expanded Condition Monitoring of Processes  
 

Sergio Perillo  Multi-Modular Integral Pressurized Water Reactor 
Control and Operational Reconfiguration for a Flow 
Control Loop 
 

Robert J. Pittman  Development of the Test Strategy for Air-Operated 
Valves in the Commissioning of a New Nuclear Plant 
 

Jeffrey R. Preston Management Tool for Assessment of Alternative Fuel 
Cycles 
 

  
Martin Williamson  Multivariate Optimization of Neutron Detectors through 

Modeling 
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M.S. Thesis, Engineering Practice Project Topics or Ph.D. Titles (Currently in process) 
 
Jamie A. Anderson  LET Calculations for the GCR Spectrum on CRaTER using 

HETC-HEDS and HZETRN 2005  
 

James E. Banfield HT3R Modeling Using SINDA/FLUINT and ANSYS 
 

Matthew R. Beach  Detection of Highly-Enriched Uranium Utilizing an Antimony-
Beryllium Neutron Source 
 

Santosh Bhatt Micron Sized Noble Gas Bubble Creation and Behavior in Liquid 
Mercury for Spallation Target Compressibility Enhancement 
 

Joseph M. Bowling  Gamma Knife Treatment Planning Optimization with a Genetic 
Algorithm and Kernel Regression Initialization Module 
 

John M. Brittingham Bonner Sphere Detection Event Dependence on Borehole 
Orientation 
 

Patrick D. Brukiewa Development of a Consistent Model to Define the 186 keV Count 
Rate from U-235 Spectral Measurements 
 

Joshua W. Cates  Measurements for Studying Position and Timing Resolution of an 
Associated Particle Detector for Fast Neutron Imaging 
 

David Chandler Design of Advanced HEU Fuel to Support Conversion of HFIR 
to LEU 
 

Matthew T. Cook  Fallout Analysis to Predict the Radiological Hazards of 
Improvised Explosive Devices 
 

Lily I. Crabtree Nuclear Spectroscopy of 231Th 
 

Jason M. Crye Nondestructive Enrichment Determination of Uranium Metal in 
Shielded Configurations Without the Use of Calibration 
Standards 
 

Benjamin T. Dabbs  Characterization of the Imaging Performance of a Portable, 
Coded-Aperture, Gamma-Ray Imager for Use in Enrichment 
Plants 
 

Thomas F. Daly HFIR flux data reconstruction from historical material irradiation 
experiments 
 

David R. Debo Design of a Gas Cooled Reactor 
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David D. Dixon Developing a Powerful yet Inexpensive Computational 
Infrastructure for the UT Department of Nuclear Engineering 
 

Samuel B. Donnald Detector Characterization and Simulation for Use in Nuclear 
Security Measurements 
 

E. Darren Ellis Alternative Detector to Replace He-3 Detectors for Neutron 
Sciences 
 

Cole A. Gentry  Peach Bottom Core Model to Support Development of NESTLE 
 

Nathan M. George  Fully Ceramic Micro-Encapsulated Particle Fuel in Light Water 
Reactors 
 

Shane W. Hart Modeling and Simulation of CANDU Reactor Systems 
 

James J. Henkel Monte Carlo Simulation of 252Cf and D-T Generator Interrogation 
of a Single Uranium Metal Casting 
 

Clinton L. Hobbs Radiation Characterization Measurements and Simulations for 
Cherenkov Glass Detectors 
 

Susan Hogle Optimization of the Transcurium Production Process at the High 
Flux Isotope Reactor 
 

David A. Hooper  Nuclear Debris Concentration and Collector Dose Calculator 
 

Michael E. Howard  Determination of Treatment Margins and Predictive Distributions 
for Prostate Cancer Irradiation 
 

Philip M. Howard  Individualized Predictive Treatment Margins Used to Account for 
Prostate Motion During Treatment Using Real-Time Intra-
Fraction Tracking 
 

Brien A. Jeffries Valve Health Monitoring Systems 

William W. Kauerz, III Alternative Method for Characterization of Uranium in UF6 
 

Joel A. Kulesza A New Method for Coupling 2D and 3D Deterministic and 
Stochastic Radiation Transport Calculations 
 

Catherine C. Large Improving DVH Reporting to Support Spatial Awareness 

Oscar Lastres Simulation of Pu-238 Production in HFIR 
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Mitchell A. Laubach Neutron Block Detector Investigation for Improved Performance 
in Imaging of Fast Neutrons and Gamma Rays 

Denise L. Lee Studying the Effects of Uranium Decay Products on Safeguards 
Equipment in a Natural Uranium Conversion Plant 

 
Fan Li  Optimal Sensor Placement for Monitoring and Control of Small 

and Medium Reactors with Application to Desalination Plants 
 

Nicholas P. Luciano Characterization of the Neutron Spectrum in the Spallation 
Neutron Source 
 

Lukis M. Mackie  Nuclear Power Politics after the Fukushima Accident 
 

Brenden T. Mervin Development of SCALE-based Reactor Physics Teaching 
Modules 
 

Samuel G. Morris  Support Calculations for ICSEBP Handbook 
 

James E. Murphy PWR Core Simulation with SCALE and NESTLE 
 

Hiraku Nakamura Bubble Size Distribution Measurements in Opaque Fluid 
 

Dustin R. Osborne  Characterization of the Inveon SPECT Platform for use in 
Preclinical Translational Research 
 

Kirsten E. Pena  Measurements of Depleted Uranium Casting for Time 
Components of Prompt Neutron Time Decay 
 

Spero M. Peters Thermocouple Dynamic Response and Data Characterization for 
Two Temperature Twin Jet Mixing Flow in Water and Mercury 
Flow Systems 
 

Timothy L. Reed  Indirect Neutron Capture Cross Section Measurements on 
Spherical and Near-Spherical Nuclei Using the Surrogate Ratio 
Method 
 

Kevin H. Reynolds  Fixed Source Sensitivity and Uncertainty Analysis of a Pulsed 
Critical Experiment 
 

Kevin L. Roberts One and Two-Sided Statistical Methods Applicable to Realistic 
Loss Of Coolant Accident Analysis 

 
David J. RoweKamp Development, Construction, and Use of a Sodium Potassium Test 

Loop 
 

Rebecca M. Seibert  Empirical Methods for Radiation Treatment Planning 
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Michael E. Sharp  Transient Prognostics applied to Equipment Condition 
Monitoring 
 

Nicholas C. Sly  Validation of the SHIFT code Against MCNP 
 

Brittany M. Smith  Control Rod Survivability during LOCA 
 

Johnathan E. Sparger  Monte Carlo Simulation Toolkit Development for Cherenkov 
Response to Incident Neutrons and Ultrafast Timing 
Measurements in MeV Photon Detectors 
 

Eric A. Strong  On Line Monitoring and Prognostics of Complex Systems 
 

Kyle N. Suddreth Scaling Laws for micro-bubble production in Liquid Metals 
 

Jian Sun  Design of Equivalent Accelerated Life Testing Plans Involving 
Multiple Stresses 
 

Alicia L. Swift  Simulations of Time-Correlated Measurements with Detector 
Systems for Characterization of Nuclear Materials 
 

Mat M. Tamimi Development of a Voxelized Monte Carlo Analysis Program 
Utilizing Fictitious Scatter 
 

Richard G. Taylor  Validation of KENO V.a Code for High Flux Isotope Reactor 
(HFIR) 
 

Lee P. Tschaepe  Ultrasonic Doppler Velocimetry and Particle Image Velocimetry 
Data Acquisition and Interpretation for a Twin Jet Mixing Flow 
in Water and Mercury flow Systems 
 

Matthew J. Urffer  Characterization of Lithium-Yttrium-Borate Micro-Particles in 
Scintillating and Non-Scintillating Matrices 
 

Stuart A. Walker Low Frequency Two Phase Sound Speed and Ultrasonic Doppler 
Velocimetry for Bubble Diameter Distribution Measurement in 
Opaque Liquids. 
 

Robert D. Wooley  System Studies of Fission-Fusion Hybrid Molten Salt Reactors 

Bi Yao Zhang Positron Emission Tomography for Fluid Flow Measurement: 
Experiments and Comparison of PET Flow Data to Optical Data 
and Computational Outcomes 
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THESES, ENGINEERING PRACTICE PROJECTS, AND DISSERTATION 
ABSTRACTS 

  
Abstracts of theses, engineering practice reports, and dissertations completed in 2010 are 

presented below: 
 
Dissertations completed in CY2010 

 
The Development of a Parameterized Scatter Removal Algorithm for Nuclear Materials 

Identification System Imaging 
 

Dissertation - Brandon R. Grogan – Spring 2010 
Advisor – J.T. Mihalczo 

 
This dissertation presents a novel method for removing scattering effects from Nuclear 

Materials Identification System (NMIS) imaging.  The NMIS uses fast neutron radiography to 
generate images of the internal structure of objects non-intrusively.  If the correct attenuation 
through the object is measured, the positions and macroscopic cross-sections of features inside 
the object can be determined.  The cross sections can then be used to identify the materials and a 
3D map of the interior of the object can be reconstructed.  Unfortunately, the measured 
attenuation values are always too low because scattered neutrons contribute to the unattenuated 
neutron signal.  Previous efforts to remove the scatter from NMIS imaging have focused on 
minimizing the fraction of scattered neutrons which are misidentified as directly transmitted by 
electronically collimating and time tagging the source neutrons.  The parameterized scatter 
removal algorithm (PSRA) approaches the problem from an entirely new direction by using 
Monte Carlo simulations to estimate the point scatter functions (PScFs) produced by neutrons 
scattering in the object.  PScFs have been used to remove scattering successfully in other 
applications, but only with simple 2D detector models.  This work represents the first time PScFs 
have ever been applied to an imaging detector geometry as complicated as the NMIS.  By fitting 
the PScFs using a Gaussian function, they can be parameterized and the proper scatter for a 
given problem can be removed without the need for rerunning the simulations each time.  In 
order to model the PScFs, an entirely new method for simulating NMIS measurements was 
developed for this work.  The development of the new models and the codes required to simulate 
them are presented in detail.  The PSRA was used on several simulated and experimental 
measurements and chi-squared goodness of fit tests were used to compare the corrected values to 
the ideal values that would be expected with no scattering.  Using the PSRA resulted in an 
improvement of the chi-squared test by a factor of 60 or more when applied to simple 
homogeneous objects.   

 
Pin-Wise Loading Optimization and Lattice-to-Core Coupling for Isotopic 

Management in Light Water Reactors 
 

Dissertation - Hermilo Hernandez Noyola – Fall 2010 
Advisor – G.I. Maldonado 

 
A generalized software capability has been developed for the pin-wise loading 

optimization of light water reactor (LWR) fuel lattices with the enhanced flexibility of control 
variables that characterize heterogeneous or blended target pins loaded with non-standard 
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compositions, such as minor actinides (MAs). Furthermore, this study has developed the 
software coupling to evaluate the performance of optimized lattices outside their reflective 
boundary conditions and within the realistic three-dimensional core-wide environment of a 
LWR. 

 
The illustration of the methodologies and software tools developed helps provide a 

deeper understanding of the behavior of optimized lattices within a full core environment. The 
practical applications include the evaluation of the recycling (destruction) of "undesirable" minor 
actinides from spent nuclear fuel such as Am-241 in a thermal reactor environment, as well as 
the timely study of planting Np-237 (blended NpO2 + UO2) targets in the guide tubes of typical 
commercial pressurized water reactor (PWR) bundles for the production of Pu-238, a highly 
“undesirable" radioisotope used as a heat source in radioisotope thermoelectric generators 
(RTGs).  Both of these applications creatively stretch the potential utility of existing commercial 
nuclear reactors into areas historically reserved to research or hypothetical next-generation 
facilities. 
 

In an optimization sense, control variables include the loadings and placements of 
materials; U-235, burnable absorbers, and MAs (Am-241 or Np-237), while the objective 
functions are either the destruction (minimization) of Am-241 or the production (maximization) 
of Pu-238.  The constraints include the standard reactivity and thermal operational margins of a 
commercial nuclear reactor.  Aspects of the optimization, lattice-to-core coupling, and tools 
herein developed were tested in a concurrent study (Galloway, 2010) in which heterogeneous 
lattices developed by this study were coupled to three-dimensional boiling water reactor (BWR) 
core simulations and showed incineration rates of Am-241 targets of around 90%.  This study 
focused primarily upon PWR demonstrations, whereby a benchmarked reference equilibrium 
core was used as a test bed for MA-spiked lattices and was shown to satisfy standard PWR 
reactivity and thermal operational margins while exhibiting consistently high destruction rates of 
Am-241 and Np to Pu conversion rates of approximately 30% for the production of Pu-238. 

 
Multi-modular Integral Pressurized Water Reactor Control and Operational 

Reconfiguration for a Flow Control Loop 
 

Dissertation - Sergio R.P. Perillo- Fall 2010 
Advisor – B.R. Upadhyaya 

 
This dissertation focused on the IRIS design since this will likely be one of the designs of 

choice for future deployment in the U.S and developing countries.  With a net 335 MWe output 
IRIS novel design falls in the “medium” size category and it is a potential candidate for the so 
called modular reactors, which may be appropriate for base load electricity generation, especially 
in regions with smaller electricity grids, but especially well-suited for more specialized non-
electrical energy applications such as district heating and process steam for desalination. 
 

The first objective of this dissertation is to evaluate and quantify the performance of a 
Nuclear Power Plant (NPP) comprised of two IRIS reactor modules operating simultaneously 
with a common steam header, which in turn is connected to a single turbine, resulting in a steam-
mixing control problem with respect to “load-following” scenarios, such as varying load during 
the day or reduced consumption during the weekend.  To solve this problem a single-module 
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IRIS SIMULINK model previously developed by another researcher is modified to include a 
second module and was used to quantify the responses from both modules. 
 

In order to develop research related to instrumentation and control, and equipment and 
sensor monitoring, the second objective is to build a two-tank multivariate loop in the Nuclear 
Engineering Department at the University of Tennessee.  This loop provides the framework 
necessary to investigate and test control strategies and fault detection in sensors, equipment and 
actuators.  The third objective is to experimentally develop and demonstrate a fault-tolerant 
control strategy using this loop.  Using six correlated variables in a single-tank configuration, 
five inferential models and one Auto-Associative Kernel Regression (AAKR) model were 
developed to detect faults in process sensors.  Once detected the faulty measurements were 
successfully substituted with prediction values, which would provide the necessary flexibility 
and time to find the source of discrepancy and resolve it, such as in an operating power plant.  
Finally, using the same empirical models, an actuator failure was simulated and once detected 
the control was automatically transferred and reconfigured from one tank to another, providing 
survivability to the system. 

 
Management Tool for Assessment of Alternative Fuel Cycles 

 
Dissertation - Jeffery R. Preston - Fall 2010 

Advisor – L.F. Miller  
 
A new approach to fuel cycle uncertainty analysis and optimization is presented that 

combines reactor physics information, spent fuel management, and economic forecasting, which 
may be used to investigate effects of decisions in the design of advanced nuclear fuel cycles.  
The Matlab-based simulation includes isotopic mass and integral decay heat data produced by 
reactor physics codes in the SCALE package (SAS2, ORIGEN-ARP, and ORIGEN-S).  Reactor 
physics data for Light Water Reactor (LWR), and metal- and oxide-fueled Liquid Metal-cooled 
Fast Burner Reactor (LMFBR) designs are stored in databases that the code uses as needed.  
Detailed models of the once through and hybrid LWR-LMFBR fuel cycles have been developed 
for repository decay heat analysis, determination of levelized unit electric cost (LUEC), and 
reprocessing of spent fuel into fast reactor fuel or targets as a means of isotopic inventory 
minimization.  The models may be run for single estimates based on best estimates of model 
parameters as either a Monte Carlo uncertainty analysis or as an optimization using Genetic 
Algorithms (GA).   

 
Results from the LUEC calculations show the once through cycle has a bus bar cost of 

about $19.0mills/kWh (excluding repository and interim storage costs), and the hybrid cycle has 
a bus bar cost of about $26.5mills/kWh.  Implementation of the hybrid cycle compared to the 
closed once through cycle yields an effective repository mass capacity increase by a percentage 
of about 30% to 60% through full reprocessing of LWR spent fuel compared to original mass 
definitions of the Yucca Mountain repository.  The GA optimization routine allows the user to 
define any one of the variables present in the output structure as the fitness parameter; thus, 
optimization of any calculated value is possible, including economic cost, isotopic inventory, or 
required repository capacity.  Optimization of the once through cycle with respect to LUEC 
gives a result of $19.2 mills/kWh when burn up approaches the upper limit of 60 GWd/t and 
delay time spent fuel cools after discharge approaches 200 years (including repository and 
interim storage costs). 
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Theses and Engineering Practice Projects completed in CY2010 
 

HTGR Modeling with Sinda/FLuint, ANSYS and Analytically 

Engr. Practice Project #1- J.E. Banfield – Spring 2010 
Advisor – G.I. Maldonado 

 
The purpose of this project is to study the heat transfer through a prismatic element of a 

High Temperature Gas Reactor, and the resulting temperature and flow distribution.  This 
evaluation will be carried out both analytically and using the CFD packages Sinda/FLuint and 
ANSYS.  Initially, this work was started at Los Alamos National Lab as part of a summer 
internship investigating the 10 MW HT3R to be built at the University of Texas at Permian 
Basin.  The work at Los Alamos consisted mainly of building a Sinda/FLuint full column model, 
as well as a parametric nodal model.  Analytical calculations were also done to confirm the 
Sinda/FLuint results.  This previous work is included as it is the foundation of the present work 
and provides a check against both the analytical and the ANSYS results.  The reactor to be 
modeled analytically and with ANSYS is a 600 MW HTGR concept being considered by INL.  
This reactor is very similar to the HT3R that was model in Sinda/FLuint; both reactors are 
HTGRs and have the exact same GA prismatic fuel elements.  The analytical evaluation consists 
of utilizing the relationship that heat flux is proportional to the specific heat of the coolant 
multiplied by the mass flow of the coolant multiplied by the temperature rise of the coolant.  
Once this temperature rise is established, a model will be constructed in ANSY.  A comparison 
of the two methods as well as a discussion of corresponding results will be included as a part of 
this project.  The goal of this project is to assist in the research project of modeling a High 
Temperature Gas Reactor block, or partial block, in ANSYS to obtain the flow, temperature and 
stress distribution. 

 
Unionizing Cross Sectional Energy Grids for SCALE Applications 

 
Engr. Practice Project #2 – J.E. Banfield – Spring 2010 

Advisor – G.I. Maldonado 
 

The SCALE 6 code uses multi-group and continuous energy libraries produced by the 
AMPX code system.  Currently the continuous energy libraries give the cross section data on an 
energy grid that depends on the nuclide and on the temperature.  During runtime, temperature 
independent reactions are mapped into the nuclide energy grid to facilitate faster execution.  
However, each nuclide still has its own energy grid for temperature dependent reactions.  For 
continuous energy Monte Carlo calculations, each time a different nuclide is selected, a search in 
energy mesh has to be performed to determine the current energy location of the particle.  Thus, 
it may be computationally advantageous to produce “a priori” the initial continuous energy 
libraries on a suitable unionized grid that describes the cross section data for all nuclides within a 
specified precision.  With this unionized grid, the energy grid would be the same for all nuclides 
within a given temperature, which would eliminate searching the energy mesh during run time. 

 
The purpose of this work is to investigate whether a suitable grid can be created and to 

explore the computational and storage requirements to produce these new sets of libraries. 
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Updating the Cross-Section Library for the ORIGEN-ARP SCALE Module 
 

Thesis - Jeffery L. Clark – Summer 2010 
Advisor – L.F. Miller 

 
This report gives detailed instructions on how to update ORIGEN-ARP.  ORIGEN-ARP 

is a SCALE analytical sequence that is used world-wide for characterization of spent fuel from a 
wide range of nuclear reactors.  This report updates ORIGEN-ARP with four reactor types: 
BWR, PWR, BWR MOX, and PWR MOX.  The 235U enrichments’ range for LWRs is increased 
from 5% to 8% and the fuel burnup for both LWR and MOX reactors is increased from 60 
GWd/MTU to 100 GWd/MTU.  This required a total of sixty-eight new SAS2H/ORIGEN-S 
multi-burnup cross-sections libraries to be generated: eight 17x17 PWR files, twenty-four 8x8 
BWR files, nine 17x17 PWR (MOX) files, and twenty-seven 8x8 BWR (MOX) files.  Finally, 
the updated version of ORIGEN-ARP is verified for accuracy. 
 

                
Characterization of Detectors for the Transformational Scintillation Materials for Nuclear 

Threat Reduction Project 
 

Thesis - Alex Green – Spring 2010 
Advisor – L. F. Miller  

 
This report describes experiments used to measure scintillator response for the 

Transformational Scintillation Materials for Nuclear Threat Reduction (TSM4NTR) research 
project.  The project is an initiative by the Domestic Nuclear Detection Office (DNDO) to 
develop a viable alternative to current neutron detection methods as the most common current 
techniques use the increasingly rare helium-3 molecule.  Tests to classify new detectors include 
optical characterization techniques and radiation response measurements.  A unique neutron 
irradiator has been developed exclusive for this project which allows for the measurement of 
thermal neutrons from a californium-252 source.  Optical and radiation measurements have been 
performed on a commercially available neutron detector as well as on an experimental plastic 
neutron detector developed for this project.  Theory and measurement procedures are included to 
facilitate the reader in performing any of the tests described. 
 

CANDU Core Modeling and Refueling Simulations using SCALE and NESTLE 
 

Thesis – Shane W.D. Hart – Spring 2010 
Advisor – G.I. Maldonado 

 
This article presents modeling and simulation studies performed with a CANDU version 

of the NESTLE three-dimensional core simulator, herein denoted as NESTLE-C. Specifically, 
this work highlights the automated coupling of SCALE-based lattice physics for cross section 
generation and also reports on the development of a refueling driver code that wraps around 
NESTLE-C to implement logic and decisions representative of on-line refueling. 

 
The automation infrastructure has been developed to readily generate two-group 

collapsed, lattice-homogenized, and burnup-dependent cross sections for three-dimensional core-
wide CANDU simulations using the TRITON lattice physics sequence of SCALE 6.0. The 
reference lattice physics results compare favorably against calculations using the HELIOS code. 
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The cross section branches are calculated with the NEWT module of SCALE with perturbations 
on fuel temperature and coolant/moderator densities as a function of exposure, while depletion 
within TRITON is handled by the ORIGEN module of SCALE. To prepare the cross-section 
data into the format required by NESTLE-C the TRITON-2-NESTLE (T2N) coupling code was 
modified to handle CANDU applications. The T2N-C code fits the reference and branch cross 
sectional data into polynomials that capture the impact of localized operational reactor conditions 
upon the two-group collapsed and homogenized macroscopic cross sections.  
 

Given the lattice-to-core capability developed, the ability to model a variety of CANDU 
fuel elements with SCALE also enabled the study of various cores with NESTLE-C, as well as 
the calculation of coefficients of void reactivity (CVR) that are consistent with published data. 
This further motivated the development of a refueling driver for NESTLE-C, a code written to 
simulate the on-line refueling process for CANDU reactors. This refueling driver was used to 
simulate a typical initial (fresh) core and its buildup toward an equilibrium core. Likewise, the 
equilibrium core was refueled for a fixed period of time representative of a typical core 
operation. 
 

Section 6 of this report is included to provide rough estimates of the bundle-wise and 
core-wide detectable neutrino generation. These parameters were briefly explored because their 
absolute values or trends as a function of time or as a function of refueling strategy could 
potentially provide external non-intrusive information that may be useful within the context of 
nuclear safeguards. 
 

Radioisotopic Impurities in Promethium-147 Produced at the ORNL High Flux Isotope 
Reactor  

 
Thesis - James H. Hinderer – Summer 2010 

Advisor – L.H. Heilbronn 
 

There is an intense interest in the availability of radioactive isotopes that could be 
developed into nuclear batteries. Promethium-147 is one of the isotopes of interest for use in 
nuclear batteries as well as in other compact low power applications. Pm-147 is a pure beta (β-) 
emitter with a half-life of 2.62 years. For this research, Pm-147 was produced from enriched Nd-
146 via the neutron capture method in the Hydraulic Tube facility of HFIR at the Oak Ridge 
National Laboratory.  

 
Radioisotopic impurities produced via the neutron capture method have significant 

effects on its potential final use for nuclear battery applications. This research provides 
information on the co-production levels of the radioisotopic impurities in the samples containing 
Pm-147 and their effects on the required shielding. Gamma spectroscopy analysis served as the 
primary method in the evaluation of the impurities. Previous research had identified the presence 
of these impurities but it had not studied them in detail. 
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FLUKA Benchmarking Studies of Secondary Neutron Production 
 

Thesis - Josh Marshall – Summer 2010 
Advisor – L.H. Heilbronn  

 
 There are many areas of research that involve the transport of heavy charged particles.  In 
these instances, the presence of heavy charged particles often creates secondary particles from 
nucleus-nucleus interactions.  Important constituents of secondary particle production are 
secondary neutrons.   
 

Secondary neutrons can be a major contributor to dose and can induce radioactivity in 
surrounding materials.  This is very important in areas such as charged particle radiotherapy, 
space exploration, and heavy-ion accelerators.  For example, Figure 1 below shows a calculation 
of the dose-equivalent (cSv/year) to blood-forming organs (BFO) for operations on the surface of 
Mars [1].  The dose equivalent has been calculated behind several thicknesses of Martian 
regolith (Martian soil and rocks) used as shielding.  Thus, the dose equivalent is comprised of 
incoming Galactic Cosmic Rays (GCR) and associated secondary particles created by GCR 
transport through the Martian atmosphere and regolith shielding.  The contribution of light 
particles, in particular the neutrons, increases as shielding thickness increases. Neutrons make up 
nearly half of the dose equivalent behind thick shielding.  All of those neutrons are secondary 
neutrons created by interactions of the primary GCR. 

 

Development of SCALE-based Educational Modules to Innovate 
Reactor Physics and Criticality Safety Curricula 

 
Engr Practice Project #1 – B.T. Mervin - Spring 2010  

Advisor – G.I. Maldonado 
 

 
This paper addresses the development of a modular educational package based on the 

SCALE (Standardized Computer Analyses for Licensing Evaluation) nuclear analysis system1. 
The educational objective is to supplement theory with practice by introducing students to real-
world type problems and demonstrating key concepts using modern nuclear analysis software. 
The educational package will consist of four independent educational modules, and each module 
will consist of three or more 50-minute lectures which will focus on one of the following specific 
areas: cross section processing, criticality calculations, lattice physics, depletion and spent fuel 
isotopics. These lectures will be developed to include optional problem sessions that can be 
carried out in and/or outside of class. This educational package is intended for use by college 
level nuclear engineering departments and programs. However, it may also be used to 
supplement personnel training packages at organizations throughout the nuclear industry; such as 
the NRC and nuclear power utilities. 
 

The first module currently being developed focuses upon the lattice physics aspects of 
nuclear reactor theory and design. This includes energy-based concepts; such as multi-group 
energy treatment, group collapsing, and resonance self-shielding, as well as spatial-based 
concepts of lattice designs; such as burnup asymmetries and cross section homogenization, as a 
few examples of effects which otherwise tend to be buried in the theory behind the scenes. 
However, a thorough understanding of these fundamental principles within reactor physics, 
criticality safety, and other closely-related subjects are of paramount importance to the 
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instructional development of future generations of nuclear industry professionals, and thus will 
directly impact the successful deployment of future nuclear energy capacity. Thus, using SCALE 
to supplement nuclear engineering curricula provides an innovative approach to teaching applied 
topics involving engineering practices and advanced analysis methods. 
 

FSPS Electronics Shielding Analysis 
 

Engr Practice Project #2 - B. T. Mervin – Spring 2010 
Advisor - G.I. Maldonado 

 
The shielding requirements for the electronics for the Fission Surface Power System 

(FSPS) are investigated.  The work investigates the placement of electronics enclosures as a 
function of distance above the axial shield.  The material and structure of an electronics 
enclosure is also considered. The analysis  is  performed  primarily  using  MCNP  
considering  dose  due  to  reactions  within  the  core, secondary reactions within the 
surrounding regolith and the dose from coolant that is activated within the reactor core and 
transported closer to sensitive equipment within the primary heat transfer loop. Cosmic source 
terms are not considered in-depth.  The results indicate that placement of the radiation 
sensitive components 3 meters above the shield places them in flux levels that are acceptable. 
Existing state-of-the-art control technology should be capable of completing the FSPS mission 
if properly implemented. 
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NUCLEAR ENGINEERING STUDENT AWARDS AND HONORS 
 

 
 Undergraduate students in the UT Nuclear Engineering Department received the 
following scholarships in 2010: 
 

Academic Competitiveness Grant 
 

Amount
  

Boggs, James C. 375 Minor, Kendall R. 375
Devoe, Remy R. 650 Russell, Bobby R. 650
Giltnane, Dustin C. 650 Soulje, Nathanael 375
Hefner, Abigail R. 375 Stakely-Staggs, Corey N. 375
Jones, Samantha J. 375

Achieve the Dream Grant 
Vest, Victoria D. 375 Owens, William T. 1500
Dawes, Joshua A. 1500 Rowan, Charles A. 1500
Flanery, Raymond E. 1500 Rozema, Matthew R. 1500
Jobe, Seth H. 1500 Smith, Emily C. 1500
Kilby, James C. 1500 Stribling, Steven L. 1500
Langford, Seth T. 1500

Afr Amer Incentive Grant 
Alier, Philip G. 750

Allen Rice Cox Memorial Scholarship  
Wulz, Thomas G. 500

Andrew D Holt Scholarship  
Hasse, Katelyn E. 2500

Band Scholarship 
Gingrich, Andrea L. 125 Tenpenny, Daniel W. 250

BWXT Y-12 Scholarship 
Menke, Charles R. 1500

Chancellor's Excellence Award 
Palles, Blake A. 4100

Charles H Dean, Jr Scholarship 
Wentz, Daniel R. 1500  
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Col S H Lockett Engr Scholarship 
Starry, Daniel J. 1000 Wood, Thomas S. 750
Vest, Victoria D. 2000 Wood, Zachary J. 1250
Welz, Zachary A. 750

DOE-Nuclear Energy Univ Prog Scholarship
Black, Brad P. 5000 Farr, James B. 5000
Catignani, Stephen R. 5000 Hurt, Christopher J. 5000

Engineering Scholarship  
Browning, Natalie J. 750 Roberts, Tyler E. 500
Carasik, Lane B. 750 Saturday, Leo V. 500
Farr, James B. 750 Wirt, Justin H. 500
Kenner, Kelly R. 750

Engineering Fee Scholarship 
Ahn, Christopher G. 325 Lambert, Nicholas J. 325
Alier, Philip G. 325 Minor, Kendall R. 325
Boggs, James C. 325 Rains, Christopher L. 325
Bolles, Mark C. 325 Sanchez, Jesus P. 325
Bolton, Tyler L. 325 Soulje, Nathanael 325
Capps, Nathan A. 325 Thornbury, Matthew L. 325
Devoe, Remy R. 325 Valentine, Carii S. 325
Edwards, Jonathan A. 325 Vest, Victoria D. 325
Fage, Claire C. 325 Watkins, Adam K. 325
Johnson, Jacob J. 325 Willis, Michael T. 325
Jordan, Julie E. 325 Wulz, Thomas G. 325
Kim, Hee Hyun 325

External Scholarship 
Smith, Benjamin K. 500

Federal Pell Grant 
Ahn, Christopher G. 2250 Lambert, Nicholas J. 2775
Alier, Philip G. 2775 Lollar, Victor B. 1850
Boggs, James C. 2775 Metheney, David C. 2082
Bolles, Mark C. 2775 Minor, Kendall R. 2700
Bolton, Tyler L. 2775 Nash, Matthew B. 1300
Braaten, Philipp 1150 Paul, Brian T. 1800
Browning, Natalie J. 1400 Rains, Christopher L. 2775
Capps, Nathan A. 2750 Reed, Timothy L. 600
Carasik, Lane B. 2100 Rozema, Matthew R. 1150
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Carrico, Erica N. 1150 Russell, Bobby R. 1000
Carrigan, Joshua P. 1300 Sanchez, Jesus P. 2775
Devoe, Remy R. 2775 Shelander, Bruce R. 1000
Edwards, Jonathan A. 2775 Smith, Benjamin K. 2775
Fage, Claire C. 2550 Soulje, Nathanael 2700
Giltnane, Dustin C. 1050 Spradlin, Jeremy L. 2700
Hamm, Daniel S. 1550 Stakely-Staggs, Corey N. 1100
Hefner, Abigail R. 1450 Thornbury, Matthew L. 2775
Hoffner, Joshua T. 2400 Valentine, Carii S. 2775
Johnson, Jacob J. 2775 Vest, Victoria D. 2350
Jones, Samantha J. 2775 Watkins, Adam K. 2450
Jordan, Julie E. 2775 Willis, Michael T. 2775
Kim, Hee Hyun 2500 Wulz, Thomas G. 2750

George W Howard 
Dawes, Joshua A. 1000

Haslam Scholars Scholarship 
Walker, Mark E. 540

Henry Haenseler Engr 
Hurt, Christopher J. 1000 Russell, Bobby R. 1000

Herbert & Lillian Duggan Scholarship  
Castellanos, Luis A. 1000 Meinweiser, Gregory J. 500
Chalmers, John R. 500 Palles, Blake A. 750
Griswold, Justin R. 500 Phillippe, Aaron M. 500
Howington, John D. 1000 Rozema, Matthew R. 1000
McVeigh, Carter G. 500

HOPE Helping Heroes Grant 
Sanchez, Jesus P. 1000

HOPE Scholarship 
Agle, Rebecca M. 2000 Perlov, Brandon A. 2000
Atchley, Clayton A. 2000 Reece, Christopher L. 2000
Branam, Sloan G. 2000 Rice, Aaren T. 2000
Brown, Braden L. 2000 Roberts, Tyler E. 2000
Burnham, Chelsea A. 2000 Rowan, Charles A. 2000
Cooper, David A. 2000 Shell, David T. 2000
Cunningham, Richard B. 2000 Shetler, Sarah R. 2000
Daniel, Brian J. 2000 Smith, Emily C. 2000
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El-Messidi, Ashraf O. 2000 Stout, Matthew C. 2000
Farr, James B. 2000 Stribling, Steven L. 2000
Flanery, Raymond E. 2000 Sutton, Evan M. 2000
Hackelton, Jonathan E. 2000 Tenpenny, Daniel W. 2000
Huff, Bradley J. 2000 Walsh, Spenser R. 2000
Huth, Andrew B. 2000 Wennerstrom, Lee A. 2000
Knotts, Arthur R. 2000 Wilson, John F. 2000
Langford, Seth T. 2000 Wood, Thomas S. 2000
Melton, Bradley J. 2000 Woods, Kyle P. 2000

Hope with ASPIRE Supp 
Ahn, Christopher G. 2750 Lollar, Victor B. 2750
Boggs, James C. 2750 Minor, Kendall R. 2750
Bolles, Mark C. 2750 Rains, Christopher L. 2750
Devoe, Remy R. 2750 Russell, Bobby R. 2750
Edwards, Jonathan A. 2750 Soulje, Nathanael 2750
Fannon, Matthew S. 2750 Stakely-Staggs, Corey N. 2750
Hoffner, Joshua T. 2750 Thornbury, Matthew L. 2750
Jones, Samantha J. 2750 Willis, Michael T. 2750
Jordan, Julie E. 2750 Wulz, Thomas G. 2750

Hope with Merit Supplement 
Black, Brad P. 2500 McGirl, Natalie A. 2500
Bogema, Harrison S. 2500 McVeigh, Carter G. 2500
Browning, Natalie J. 2500 Meinweiser, Gregory J. 2500
Byron, Rafael M. 2500 Menke, Charles R. 2500
Cantrell, James N. 2500 Owens, William T. 2500
Catignani, Stephen R. 2500 Popova, Alexandra E. 2500
Claus, Louis R. 2500 Reed, Timothy L. 2500
Cole, Thaddeus J. 2500 Rozema, Matthew R. 2500
Dawes, Joshua A. 2500 Saturday, Leo V. 2500
Dement, Nicholas D. 2500 Selby, Aaron P. 2500
Eddy, Samuel G. 2500 Shannon, Michael C. 2500
Fage, Claire C. 2500 Soplata, Austin E. 2500
Giltnane, Dustin C. 2500 Starry, Daniel J. 2500
Gregg, Jillian N. 2500 Sweet, Ryan T. 2500
Griswold, Justin R. 2500 Walker, Mark E. 2500
Hamm, Daniel S. 2500 Ward, Melanie E. 2500
Hasse, Katelyn E. 2500 Welz, Zachary A. 2500
Hefner, Abigail R. 2500 Wentz, Daniel R. 2500
Howington, John D. 2500 Whitener, William A. 2500
Jobe, Seth H. 2500 Wiggins, Cody S. 2500
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Kenner, Kelly R. 2500 Wood, Zachary J. 2500
Kilby, James C. 2500

Howard, David & Hortense Scholarship 
Claus, Louis R. 500

Hughes Hall Memorial Scholarship 
Kmiec, Christopher P. 500

J H Winstead Memorial Scholarship 
Soplata, Austin E. 500

James & Dora Wright Scholarship 
Palles, Blake A. 3500

John D Harper Scholarship  
Wiggins, Cody S. 1000

Judy & Joe Johnson Scholarship  
Gregg, Jillian N. 500

Kimball & Brian Heath Scholarship 
Vest, Victoria D. 1000

KY Educ Excellence Scholarship 
Hurt, Christopher J. 1250 McFarland, Micah A. 585
Kmiec, Christopher P. 1214 Miller, Ian J. 1225

Larry Fleming Scholarship 
Jobe, Seth H. 500

Lyon Family Band Scholarship 
Gingrich, Andrea L. 1000

Martin Co Engineering Scholarship 
Wentz, Daniel R. 750

McDow Phi Kappa Phi Scholarship 
Walker, Mark E. 500

McKamey, Jack & Dorothy Scholarship  
Kenner, Kelly R. 1250
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Millard Myers Scholarship  
Devoe, Remy R. 750

Natl Science & Math Talent Grant 
Ahn, Christopher G. 2000 Hamm, Daniel S. 2000
Browning, Natalie J. 2000 Hoffner, Joshua T. 2000
Capps, Nathan A. 2000 Jordan, Julie E. 2000
Carasik, Lane B. 2000 Reed, Timothy L. 870
Carrigan, Joshua P. 2000 Thornbury, Matthew L. 2000
Edwards, Jonathan A. 2000 Valentine, Carii S. 2000
Fage, Claire C. 2000 Wulz, Thomas G. 2000

Neubert, Len & Nancy Lois Scholarship 
Blackwell, Andrew S. 2000 Carasik, Lane B. 250
Bogema, Harrison S. 1000 Fannon, Matthew S. 1000
Cantrell, James N. 1000 McGirl, Natalie A. 1500

NRC Scholarship 
Bogema, Harrison S. 750 Menke, Charles R. 750
Castellanos, Luis A. 750 Rowan, Charles A. 250
Catignani, Stephen R. 3000 Selby, Aaron P. 750
Eckleberry, Troy A. 250 Shetler, Sarah R. 500
Fannon, Matthew S. 750 Weeks, Matthew H. 250
Farr, James B. 750 Welz, Zachary A. 250
Hasse, Katelyn E. 500 Wentz, Daniel R. 2000
Howington, John D. 500 Wiggins, Cody S. 250

Pete Barile Sr. Scholarship 
McGirl, Natalie A. 250 Popova, Alexandra E. 250

Pressnell, Shade & Dollie Scholarship  
Bolles, Mark C. 750

Robert R Neyland Scholarship  
Hamm, Daniel S. 3500 Walker, Mark E. 3500

Runnion, Brand Herschel & Louise Scholarship 
Kmiec, Christopher P. 1000

Russell E Leed Scholarship  
Previs, Alexander N. 1000
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SAOF Scholarship  
Tobin, Daniel A. 250

Spickard, Andrew & Marcia Engr Scholarship  
Hasse, Katelyn E. 500

Stephen Earl Curtis Scholarship  
Chalmers, John R. 500

Thaddeus Fitzpatrick Scholarship 
Bartholomay, Marsha L. 1000

Thomas D Dunlap Scholarship  
McGirl, Natalie A. 2500 Phillippe, Aaron M. 2500

TN State Funding Scholarship  
Starry, Daniel J. 250

TN Student Asst Award 
Ahn, Christopher G. 1000 Rains, Christopher L. 1000
Bolles, Mark C. 1000 Soulje, Nathanael 1000
Jones, Samantha J. 1000 Thornbury, Matthew L. 1000
Jordan, Julie E. 1000 Valentine, Carii S. 1000
Lambert, Nicholas J. 1000

Univ TN Pledge Scholarship 
Boggs, James C. 1050 Soulje, Nathanael 875
Bolles, Mark C. 475 Stakely-Staggs, Corey N. 2725
Bolton, Tyler L. 1675 Thornbury, Matthew L. 100
Jones, Samantha J. 1300 Willis, Michael T. 1000
Minor, Kendall R. 1875 Wulz, Thomas G. 700

University Scholarship 
Ahn, Christopher G. 750 Rice, Aaren T. 750
Atchley, Clayton A. 750 Soulje, Nathanael 500
Hefner, Abigail R. 500 Walsh, Spenser R. 750
Minor, Kendall R. 500 Wood, Thomas S. 500

     
UT Alumni Excellence Scholarship
Rowan, Charles A. 750
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UT Out-of-State Excellence Scholarship  
Chalmers, John R. 1250 Vest, Victoria D. 1250

UT Presidential Scholarship 
Black, Brad P. 3500 Russell, Bobby R. 3500
Cantrell, James N. 3500 Vest, Victoria D. 500
Palles, Blake A. 500

UT Volunteer Scholarship 
Bogema, Harrison S. 750 Lollar, Victor B. 750
Boggs, James C. 1250 McVeigh, Carter G. 1250
Bolles, Mark C. 750 Meinweiser, Gregory J. 1250
Browning, Natalie J. 1500 Melton, Bradley J. 750
Burnham, Chelsea A. 1500 Menke, Charles R. 1500
Catignani, Stephen R. 1500 Perlov, Brandon A. 750
Claus, Louis R. 1250 Platfoot, Mark F. 1500
Cole, Thaddeus J. 750 Popova, Alexandra E. 750
Cunningham, Richard B. 1500 Saturday, Leo V. 1250
Dannewitz, Brian A. 750 Selby, Aaron P. 750
Dement, Nicholas D. 750 Shannon, Michael C. 1500
Eddy, Samuel G. 1250 Stakely-Staggs, Corey N. 1250
Edwards, Jonathan A. 1500 Starry, Daniel J. 750
El-Messidi, Ashraf O. 750 Sweet, Ryan T. 750
Fage, Claire C. 1500 Ward, Melanie E. 1500
Giltnane, Dustin C. 750 Welz, Zachary A. 1250
Gregg, Jillian N. 1500 Wentz, Daniel R. 750
Griswold, Justin R. 1500 Whitener, William A. 1500
Hackelton, Jonathan E. 750 Wiggins, Cody S. 1250
Howington, John D. 1500 Wood, Zachary J. 1250
Kenner, Kelly R. 1500 Wulz, Thomas G. 1500

Vols Teach Tuition Rebate 
Hoffner, Joshua T. 125

  
 

These figures show that undergraduate nuclear engineering students received more than 
$567,000 in scholarships and awards in 2010, which is an average of $4,264 per student.  In 
summary, approximately half of UTNE undergraduate students received financial support in 
2010 via scholarships and grants which are provided by a variety of funding sources. 
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STUDENT ACADEMIC PERFORMANCE 

 

 The current undergraduate student body has maintained outstanding academic 
performance.  Figure 3 shows the grade point averages for the undergraduate nuclear engineering 
students.  The faculty and staff are fortunate to work with these outstanding young men and 
women. 

 
 

 
           Figure 3.  Grade Distribution for Undergraduate Nuclear Engineering Students 
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CURRICULUM 
 
 

The courses that were offered in 2010 are listed below: 
 
Spring Semester 2010 
 
Undergraduate Courses  
  
 NE 360  Reactor Systems and Safety  
 NE 400  Senior Seminar  
 NE 401 Radiological Engineering Lab 
 NE 406  Radiation Shielding  
 NE 433 Principles of Health Physics 
 NE 470  Nuclear Reactor Theory I 

NE 472  Nuclear System Design  
NE 484  Introduction to Maintainability Engineering 
NE 495 Special Topics:  Radiological Engineering  

 
Graduate Courses 
 
 NE 521   
 NE 552  Radiological Assessment/Dosimetry 
 NE 568  Radiation Therapy II  
 NE 572  Nuclear System Design 
 NE 582  Monte Carlo 

NE 585 Process System for Reliability/Safety 
NE 597 Nuclear Security Science  

 NE 597  Nucleation and Bubbles Population, Generation & Measurement 
 NE 615  Transport Processes in Nuclear Engineering  
 NE 621 Selected Topics:  Radiation Protection   
 NE 640  Nuclear Cross Section Modeling  

NE 697  Special Topics:  Nuclear Engineering   
 
Distance Education  

 
 NE 433 Principles of Health Physics   

NE 470  Nuclear Reactor Theory I 
NE 484  Introduction to Maintainability Engineering  
NE 521 Nuclear Systems Dynamics/Control       
NE 552  Radiological Assessment/Dosimetry  
NE 585 Process System for Reliability/Safety 

 
Summer Semester 2010  
 
 NE 579 Advanced Monitor/Diagnostic Techniques  
 NE 597 Prognostic Methods 
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Fall Semester 2010 
 
Undergraduate Courses  
 
 NE 200 Introduction to Nuclear and Radiological Engineering 
 NE 342 Thermal Science  
 NE 351 Nuclear System Dynamics and Control 
 NE 402  Nuclear Engineering Lab 

NE 421 Introduction Nuclear Criticality Safety 
 NE 483  Introduction to Reliability Engineering  

NE 490  Radiation Biology  
NE 498  CFD Methods  

  
Graduate Courses 
 
 NE 511 Transport Processes in Nuclear Engineering 
 NE 542 Management Radioactive Materials  
 NE 551 Radiation Protection 
 NE 567 Radiation Therapy I 
 NE 571 Reactor Theory and Design  
 NE 577 Neural & Fuzzy Approaches Engineering  
 NE 611  Selected Topics:  Radiation Protection  

NE 621 Selected Topics:  Radiation Protection  
NE 697 Special Topics:  Reactor Simulation  

  
Distance Education  
 
 NE 421 Introduction Nuclear Criticality Safety 

NE 483  Introduction to Reliability Engineering  
 NE 571 Reactor Theory & Design  
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COLLOQUIUM PROGRAM 
 
 

An active colloquium program was continued in 2010.  The colloquia usually occur on 
Wednesday afternoons and are followed by refreshments, which are weekly social events for all 
NE faculty, students, and guests.  The colloquia present the opportunity for students and faculty 
to broaden their perspectives and “think outside of the box.”  A unique aspect of the program is 
that most of the presentations are delivered live in real-time on the Internet (i.e., “webcast”).  
Each live webcast is also captured as a digital file that is permanently archived on our website.  
Thus, students and faculty who miss a colloquium because of a scheduling conflict can view the 
presentation at a later time by accessing the archive.  The webcasts, both the live webcasts and 
the archives, are also a good way for alumni to stay in touch with the department.  The colloquia 
are available to anyone on the Internet (broadband only) including colleagues outside of the 
University (e.g., at national labs, nuclear utilities, etc. and the public).  Prospective students can 
also “tune in” to selected colloquia.  Thus, our colloquium program is a major outreach activity 
for our department and has been used to satisfy continuing education requirements for 
Professional Engineer registration in both South Carolina and Tennessee.   

 
The 2010 colloquium program was as follows: 

 
February 
 
“A Wide Area View for Small Power Grids” Dr. Yilu Liu, ORNL/UT Governor’s Chair 
Professor, Department of Electrical Engineering and Computer Science, University of Tennessee 
 
“Internationalization at the University of Tennessee, Knoxville: The Role of the Center for 
International Education (CIE)” Dr. Pia Wood, Associate Provost, Center for International 
Education and Associate Professor, Department of Political Science, University of Tennessee 
 
“Perspectives on the Back-end of the Nuclear Fuel Cycle: Present and Future” Dr. John Kessler, 
Manager, Used Fuel and HLW Management Program, Electric Power Research Institute,   
Charlotte, NC 
 
March 
 
“The NRC Adjudicatory Process and its Role in Licensing” Dr. Anthony Baratta, Associate 
Chief Administrative Judge, U.S. Nuclear Regulatory Commission, Atomic Safety and Licensing 
Board Panel, Washington, DC                 
 
“ORNL’s International Safeguards Technical Collaboration Program—Opportunities and 
Challenges” Dr. Ana C. Raffo-Caiado, Senior Technical Staff and Team Leader, International 
Safeguards, Global Nuclear Security Technology Division, Oak Ridge National Laboratory 
 
“The Proposed New Proton Therapy Service at the East Tennessee Healthcare Center —
Opportunities and Challenges” Dr. Terry D. Douglass, Chairman, ProVision Healthcare, LLC 
Knoxville, TN 
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“Industrial Radiation Processing” Mark A. Smith, CHP, Vice-President, Radiation Services, 
Sterigenics International, Charlotte, NC 
 
April 
 
“Future Energy” Dr. Thomas Kerlin, Professor Emeritus, Department of Nuclear Engineering, 
University of Tennessee, Knoxville, TN 
 
September 
 

“State of the Department Address and Welcome Back Reception” Dr. H.L. Dodds, IBM 
Professor and Head, Nuclear Engineering Department, University of Tennessee 

“Multiscale Investigation of Irradiation Effects in Light Water Reactor Materials” Dr. Brian D. 
Wirth, Governor's Chair Professor of Computational Nuclear Engineering, Nuclear Engineering 
Department, University of Tennessee 

 
“Defects, Irradiation Effects and Thermal Recovery in Silicon Carbide” Dr. William J. Weber, 
Governor's Chair Professor of Radiation Effects in Materials, Materials Science and Engineering 
Department, University of Tennessee 
 
“Research Activities from EPRI's Fuel Reliability Program” Kurt Edsinger, Manager, Nuclear 
Fuel, Electric Power Research Institute, Palo Alto, CA 
 
“Westinghouse AP1000 Plant Overview” R. Scott Egli, Chief, PWR Technology Training, U.S. 
Nuclear Regulatory Commission, Chattanooga, TN 
 
October 
 
“Sustainable Energy Security: Need for a Comprehensive Systematic Integrated Approach” Dr. 
Benjamin Cross, Senior Advisor, U.S. Department of Energy, Germantown, MD 
 
“Overview of ESBWR Technology” Mr. Larry Tucker, Vice President, ESBWR Engineering, 
Wilmington, NC 
 
“Fallout Modeling and Simulation” Vincent J. Jodoin, PhD, PE, Senior R&D Staff, Nuclear 
Security Modeling Group, Reactor and Nuclear Systems Division, Nuclear Science and 
Engineering Directorate, Oak Ridge National Laboratory, Oak Ridge, TN 
 

November 

 
“CASL: The Consortium for Advanced Simulation of Light Water Reactors” Dr. Douglas B. 
Kothe, Director, Consortium for the Advanced Simulation of Light Water Reactors (CASL), Oak 
Ridge National Laboratory, Oak Ridge, TN 

 
“R&D of Fast-Neutron Imaging Detector Based on Bulk-Micromegas Mini-TPC” Dr. Xiaodong 
Zhang, Post-Doctoral Research Assistant, Department of Nuclear Engineering, University of 
Tennessee, Knoxville, TN 
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 SPECIAL PROGRAMS 
 
 
Tennessee Industries Week  

For the 45th consecutive year, the UT Nuclear Engineering Department presented several 
one-week short courses during the annual Tennessee Industries Week.  Courses were presented 
on the UT main campus during August 9 – 13, 2010 on Radiological Assessment, Nuclear 
Criticality Safety, Monte Carlo Analysis, and Fire Dynamics Tools.  Instructors included Drs. 
Dodds, Miller, Pevey, and Icove as well as several internationally recognized experts as invited 
lecturers. 
 
            Thirty-seven students from both the U.S. and abroad attended the courses. 
 
Visiting Scholars 

The Department hosts visiting scholars regularly in order to collaborate on research.  The 
scholars stay with us anywhere from a few days to two years.  The average stay is one year.  In 
2010, we had two visiting scholars from China and one from South Korea. 
 
Visiting Instructors 
 
 The department frequently employs instructors from nearby nuclear organizations to 
teach courses.  In the Fall of 2010, Dr. Chet Ramsey of the Thompson Cancer Center taught NE 
567 (Medical Physics I).  In the Spring of 2010, Dr. Ramsey taught NE 568 (Medical Physics II), 
Dr. David Cook of Oak Ridge National Laboratory taught NE 360 (Reactor Systems and Safety), 
and Dr. Martin Grossbeck (UTNE Research Professor) taught NE 472/572 (Nuclear System 
Design).  
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FACULTY 
 
 

In 2010, the Nuclear Engineering Department faculty consisted of fourteen  
tenured/tenure track faculty members, two emeritus members, sixteen research faculty members, 
and thirty-five adjunct faculty members.  They are: 
 
Tenured/Tenure Track Faculty  
 
H. Lee Dodds, IBM Professor of Engineering and Department Head, Ph.D., Tennessee, P.E. 
 Research areas:  reactor core analysis, transient modeling and simulation, reactor safety 

analysis, advanced reactors, nuclear criticality safety, energy policy 
 
Bethany L. Goldblum, Assistant Professor, Ph.D. U. of Calif.-Berkeley 

Research Interests: cross section measurements, nuclear forensics, homeland security. 
 
Peter G. Groer, Professor Emeritus, Ph.D., Vienna 
 Research areas: radiation risk assessment, competing risk theory, health physics, 

reliability analysis 
 
Howard L. Hall, Governor's Chair Professor, Ph.D. U. of Calif.-Berkeley 

Research Interests: Nuclear security applications, including proliferation detection, 
counterproliferation, detection of and response to radiological/nuclear threats, nuclear 
forensics, radiochemistry, and applications of nuclear-based methods to other security 
needs (such as explosives detection). 

 
Jason P. Hayward, Assistant Professor, Ph.D., University of Michigan 

Research areas: Radiation detection, measurement, and instrumentation; nuclear security 
and safeguards; gamma-ray imaging; modeling and simulation; medical and health 
physics; reactor operation 

 
Lawrence Heilbronn, Associate Professor, Michigan State University 
 Research areas: space radiation transport, shielding, health physics, radiological  
 engineering, nuclear detection and instrumentation, experimental nuclear physics 
 
J. Wes Hines, Professor, Ph.D., Ohio State 
 Research areas: diagnostics and surveillance, artificial intelligence methods, expert 

systems and neural networks 
 
Haitao Liao, Assistant Professor, Ph.D., Rutgers 

Research areas: accelerated testing, probabilistic risk analysis, condition based 
maintenance, maintenance planning and scheduling, spare parts logistics 

 
G. Ivan Maldonado, Associate Professor, Ph.D. North Carolina State 

Research areas: incore fuel management, fuel cycle analysis, advanced reactors 
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Laurence F. Miller, Professor, Ph.D., Texas A&M, P.E. 
Research areas:  particle and radiation transport, diagnostics and surveillance, waste 
management, health physics, modeling and simulation, instrumentation and control 
 

Ronald E. Pevey, Associate Professor, Ph.D., Tennessee, P.E. 
Research areas: reactor physics, thermal hydraulics, computer methods development, 
shielding, nuclear criticality safety 
 

Arthur E. Ruggles, Professor, Ph.D., RPI  
Research areas: Reactor thermalhydraulics, liquid metal flow and heat transfer, cavitation 
and fluid transients, accelerator target design and microchannel flow 
 

Lawrence W. Townsend, Condra Professor, Ph.D., Idaho  
Research areas: Radiation physics, transport, shielding and risk assessment; Nuclear and 
Radiological engineering; Theoretical nuclear physics 
 

Robert E. Uhrig, Distinguished Professor Emeritus, Ph.D., Iowa State, P.E.  
Research areas: diagnostics and surveillance, artificial intelligence methods, expert 
systems and neural networks 

 
Belle R. Upadhyaya, Professor, Ph.D., University of California, San Diego, P.E.  

Research areas: Dynamics, instrumentation and control, monitoring and diagnostics, 
advanced signal processing, next generation reactors, autonomous control of space 
reactors, nondestructive examination, maintenance and reliability engineering 

 
Brian D. Wirth, Governor's Chair Professor, Ph.D. U. of Calif.-Santa Barbara 

Research Interests: Computational modeling and measurements of radiation effects in 
materials, molecular dynamics simulation, nano-materials. 
 

Research Faculty  
 
Ray S. Booth, Research Associate II, PhD, University of Florida 
 Research areas:  theory and practice of neutron wave propagation  
 
Raymond W. Durante, Research Associate II, Stevens Institute of Technology  
 Research areas:  design of a high level waste facility 
 
Mario H. Fontana, Research Professor, Ph.D., Purdue 
 Research areas: reactor safety, reactor design, and thermalhydraulics 
 
Barry D. Ganapol, Research Professor, Ph.D., University of California – Berkeley 
 Research areas:  radiation and particle transport theory, fast reactor safety, applied 

mathematics, satellite remote sensing 
 
Andrei V. Gribok, Research Assistant Professor, Ph.D., Moscow Institute of Biological Physics 

Research areas: artificial intelligence techniques, surveillance and diagnosis, Inverse and 
ill-posed problems, Regularization theory. 
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Martin L. Grossbeck, Research Professor, Ph.D., Illinois 

Research areas: radiation effects in materials, burnable absorbers, research reactors, and 
ultra-high vacuum technology. 

 
Richard A. Lillie, Research Professor, Ph.D., Tennessee 
 Research areas:  radiation transport methods development and applications 
 
Albert T. Lucas, Research Associate II, MS, University of Oxford  
 Research areas:  cold source systems 
 
John T. Mihalczo, Research Professor, Ph.D., Tennessee 

Research areas: radiation measurements for nuclear safeguards and nuclear criticality  
safety, reactor physics 
 

Hanna M. Moussa, Research Assistant Professor, Ph.D., Tennessee 
Research areas: radiation safety, Monte Carlo simulation of radiation transport 
 

Fred R. Mynatt, Research Professor, Ph.D., Tennessee  
Research areas:  radiation transport, isotope production and nuclear regulations 
 

Andrew C. Stephan, Research Assistant Professor, Ph.D., Tennessee 
 Research areas:  neutron scintillators  
 
Adjunct and other faculty 
 
Dr. Andrei I. Apostoaei, Adjunct Assistant Professor  
Dr. Tom Byrne, Special Instructor 
Dr. Zhong Cao, Adjunct Professor 
Dr. David H. Cook, Adjunct Associate Professor  
Dr. Mark D. DeHart, Adjunct Associate Professor  
Dr. Felix Difilippo, Adjunct Professor  
Dr. Keith Eckerman, Adjunct Associate Professor  
Dr. Paul W. Frame, Adjunct Associate Professor  
Dr. Jess C. Gehin, Adjunct Associate Professor  
Dr. Herschel Godbee, Adjunct Professor  
Dr. F. Owen Hoffman, Adjunct Professor  
Dr. David E. Holcomb, Adjunct Assistant Professor  
Mr. Calvin M. Hopper, Lecturer 
Dr. Alan Icenhour, Adjunct Assistant Professor  
Dr. Erik B. Iverson, Adjunct Associate Professor 
Dr. James Lyon, Adjunct Professor  
Dr. Jose March-Leuba, Adjunct Associate Professor  
Dr. Gloria Mei, Adjunct Associate Professor  
Dr. Trent L. Nichols, Adjunct Professor 
Dr. Sara A. Pozzi, Adjunct Assistant Professor  
Dr. Chet R. Ramsey, Adjunct Assistant Professor  
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Dr. Brandon P. Rasmussen, Adjunct Assistant Professor  
Mr. Davis A. Reed, Lecturer 
Dr. David Simpson, Adjunct Assistant Professor  
Mr. Richard G. Taylor, Lecturer 
Dr. Joseph Thie, Adjunct Professor  
Dr. Timothy Valentine, Adjunct Assistant Professor 
Dr. Graham V. Walford, Adjunct Professor 
Dr. Colin West, Adjunct Professor  
Dr. Robert M. Westfall, Teaching Associate  
Dr. Graydon L. Yoder, Jr., Adjunct Professor  
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FACULTY PUBLICATIONS AND PRESENTATIONS 
 
H.L. Dodds 
 
"Nuclear Power Today and in the Future," an invited presentation given to the Chattanooga 
Engineers Club, Chattanooga, Tennessee (January 25, 2010). 
 
"Nuclear Power Today and in the Future," an invited presentation given to the Technical Society 
of Knoxville, Knoxville, Tennessee (March 22, 2010). 
 
"CY2009 Annual Report of The University of Tennessee Nuclear Engineering Department," H. 
L. Dodds, Nuclear Engineering Department Report (May 2010). 
 
"Current Status of Nuclear Engineering Distance Education at The University of Tennessee," an 
invited presentation at the Workshop on Outreach and Distance Education, sponsored by the 
Canadian Nuclear Society, University of Calgary, Calgary, Canada (June 21-21 , 2010). 
 
"Enabling Tools for use in Nuclear Security Education," an invited panelist at the Workshop on 
Nuclear Security: The Intersection of Policy, Science, and Technology, University of Tennessee, 
Knoxville, Tennessee (July 19-23, 2010). 
   
"Nuclear Power Today and in the Future," an invited presentation given to the Ohio State 
University nuclear engineering program, Columbus, Ohio (October 21, 2010). 
 
"Update on Distance Education Programs in Nuclear Engineering at The University of 
Tennessee," an invited presentation for the 2010 Winter Meeting of the American Nuclear 
Society, Las Vegas, Nevada (November 10, 2010). 
 
B.L. Goldblum 
 
N.D. Scielzo, J.E. Escher, J.M. Allmond, M.S. Basunia, C.W. Beausang, L.A. Bernstein, D.L. 
Bleuel, J.T. Burke, R.M. Clark, F.S. Dietrich, P. Fallon, J. Gibelin, B.L. Goldblum, S.R. Lesher, 
A.O. Macchiavelli, M.A. McMahan, E.B. Norman, L. Phair, E. Rodriquez-Vieitez, S.A. Sheets, 
I.J. Thompson, and M. Wiedeking, “Measurement of g-emission branching ratios for 154,156,158Gd 
compound nuclei: Tests of surrogate nuclear reaction approximations for (n,g) cross sections,” 
Phys. Rev. C 81, 034608 (2010). 
 
B.L. Goldblum, S.G. Prussin, L.A. Bernstein, W. Younes, M. Guttormsen and H.T. Nyhus, 
“Surrogate ratio methodology for the indirect determination of neutron capture cross sections,” 
Phys. Rev. C 81, 054606 (2010). 
 
R. Hatarik, L.A. Bernstein, J.A. Cizewski, D.L. Bleuel, J.T. Burke, J. Gibelin, B.L. Goldblum, 
A.M. Hatarik, S.R. Lesher, P.D. O'Malley, L. Phair, E. Rodriguez-Vieitez, and T. Swan, 
“Benchmarking a surrogate reaction for neutron capture,” Phys. Rev. C 81, 011602(R) (2010). 
 
Workshop on Gamma Strength and Level Density in Nuclear Physics and Nuclear Technology, 
Dresden-Rossendorf, Germany, August 30-September 3, 2010 Invited Talk 
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M.H. Fontana 
 
M.H. Fontana, “Toshiba 4S Safety,” Presented to the U.S. Nuclear Regulatory Commission, 
Bethesda, MD, August12, 2010. 
 
H.L. Hall 
 
H. L. Hall et al., Nuclear Engineering and Nuclear Security:  A Growing Emphasis at the 
University of Tennessee, Proceedings of the Pacific Northwest International Conference on 
Global Nuclear Security–the Decade Ahead, Institute of Nuclear Materials Management, 2010: 
http://www.inmm.org/PNNL_Conference_Papers.htm  
 
H. L. Hall, Nuclear Security and Safeguards – The Scientific and Engineering Challenges, 
National Academy of Engineering Grand Challenge Summit, 3/2010 (Raleigh, NC). 
 
H. L. Hall, The Nuclear Security Program at the University of Tennessee, NA-243 Conference 
on Nonproliferation and International Safeguards Education, 7/2010 (Baker Center, Knoxville, 
TN). 
 
D. E. Hanson, J. R. Garrison, and H. L. Hall, Thermochromatography and Nuclear Forensics – 
Current Capability vis-à-vis Forensic Requirements, American Chemical Society Meeting, 
9/2010 (Boston, MA). 
 
J. R. Garrison, D. E. Hanson, and H. L. Hall, Monte Carlo Analysis of Thermochromatography 
for Nuclear Forensics, American Chemical Society Meeting, 9/2010 (Boston, MA). 
 
H. L. Hall et al., Nuclear Engineering and Nuclear Security:  A Growing Emphasis at the 
University of Tennessee, Pacific Northwest International Conference on Global Nuclear 
Security–the Decade Ahead, 4/2010 (Portland, OR). 
 
W. Kauerz, A. Krichinsky, and H. L. Hall, Non-Traditional Method for Characterizing Uranium 
in UF6 Cylinders, INMM Central Chapter 2010 Fall Meeting, 10/2010 (Knoxville, TN). 
 
J. M. Crye, H. L. Hall, S. M. McConchie, J. T. Mihalczo, and K. E. Pena, Enrichment 
Determination of Uranium in Shielded Configurations, INMM Central Chapter 2010 Fall 
Meeting, 10/2010 (Knoxville, TN). 
 
J. Benjamin Farr, J. Chapman, and H. L. Hall, MCNP Modeling of the Hybrid K-Edge 
Densitometer System at ORNL and Model Applications to Safeguards by Design, INMM 
Central Chapter 2010 Fall Meeting, 10/2010 (Knoxville, TN). 
 
Jeremy Townsend, Jeff Chapman, and H. L. Hall, Installation and Test of the Hybrid K-Edge 
Densitometer System at ORNL, INMM Central Chapter 2010 Fall Meeting, 10/2010 (Knoxville, 
TN). 
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J.P. Hayward 
 
C.L. Melcher, J.P. Hayward, M. Zhuravleva, M. Koschan, H. Rothfuss, K. Yang, “Enhancing 
Energy Migration and Proportionality in Scintillators,” Department of Energy NNSA University 
and Technical Interchange (UITI) 2010, Knoxville, TN, December 2010. 
 
J.P. Hayward, L. Fabris, “Detector-mask investigation for dual gamma-ray and fast-neutron, 
imaging and spectroscopy,” presented to Department of Homeland Security, Washington, D.C., 
November 2010. 
 
J.P. Hayward, C.L. Hobbs, Z.W. Bell, L.A. Boatner, J.O. Ramey, G.E. Jellison, B. Rangarajan, 
“Response Measurements for Cherenkov Glass Samples Using Isotopic Gamma Sources,” IEEE 
Nuclear Science Symposium, Knoxville, TN, November 2010. 
 
A. C. Raffo-Caiado, K-P. Ziock, J. P. Hayward, S. E. Smith, J. S. Bogard, C. B. Boehnen, J. 
Gonçalves, V. Sequeira, David Puig, O. Peixoto, S. Almeida, O. Calzetta,  “Combining 
Measurements with Three-Dimensional Laser Scanning System and Coded Aperture Gamma-
Ray Imaging System for International Safeguards Applications.” 2010 IAEA Symposium on 
International Safeguards, Vienna, Austria, November 2010. 
 
J.P. Hayward, “Glasses for detection of penetrating radiation via the Cherenkov effect,” report 
submitted in Sep. 2010 to the Defense Threat Reduction Agency.  Presentation made at DTRA 
Basic Research Technical Review Meeting, Springfield, VA, August 2010. 
 
K.P. Ziock, C. Boehnen, J.P. Hayward, A.C. Raffo-Caiado, “A mechanically-cooled, highly-
portable, HPGe-based, coded-aperture gamma-ray imager,” Proceedings of 51st INMM Annual 
Meeting, Baltimore, MD, July 2010. 
 
A.C. Raffo-Caiado, K.P. Ziock, J. Hayward, S. Smith, J. Bogard, and C. Boehnen, “Combining 
Measurements with Three-Dimensional Laser Scanning System and Coded-Aperture Gamma-
Ray Imaging Systems for International Safeguards Applications.” Proceedings of 51st Annual 
Meeting of the Institute of Nuclear Materials Management (INMM), Baltimore, USA, July 2010. 
 
Invited panel speaker, “Nuclear Security Education: The Education of Policy, Science, and 
Technology,” the Baker Center for Public Policy, Knoxville, TN, July 2010. 
 
D. Ellis, J.P. Hayward, L. Clontz, R. Cooper, N. Donahue, B. Hannon, J. Richards, T. Visscher, 
“Development of a position sensitive neutron detector for large area coverage in inelastic 
scattering instruments,” 2010 Symposium on Radiation Measurements and Applications 
(SORMA), Ann Arbor, MI, May 2010. 
 
J.P. Hayward, J.W. Cates, P.A. Hausladen, “Associated particle detector investigation for 
imaging shielded HEU with a D-T neutron generator,” presented at Academic Research Initiative 
Grantees Conference, Alexandria, VA, Apr. 2010. 
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J.W. Cates, J.P. Hayward, P.A. Hausladen, “Measurements for Studying a Position-Sensitive 
Associated Particle Detector in Fast-Neutron Imaging,” presented at ANS student conference, 
Ann Arbor, MI, Apr. 2010. 
 
J.P. Hayward, “Safeguards education and research activities at the University of Tennessee: A 
technical perspective,” Institute for Nuclear Materials Management Safeguards Workshop, The 
University of Missouri, Columbia, MO, February 2010. 
 
L.H. Heilbronn 
 
C. Zeitlin, J. Miller, S. B. Guetersloh, L. H. Heilbronn, A. Fukumura, Y. Iwata,  T. Murakami, 
and L. Sihver, “Nuclear Fragmentation database for GCR transport code development,” Adv. 
Space Res. 46, 728-734 (2010). 
 
L.H. Heilbronn, “Benchmark comparisons of GCR transport model calculations with data,” 
IEEE Transactions, presented at the March 2010 IEEE Aerospace Conference, Big Sky, MT. 
 
L.H. Heilbronn, “Light Ion Production Relevant to Transport Model Development,” Physics 
Department Seminar, University of Tennessee, February, 2010. 
 
L.H. Heilbronn, “Secondary neutrons behind shielding in space: Benchmarking transport codes,” 
ANS Radiation Protection Shielding Division (RPSD) conference, April 2010. 
 
L.H. Heilbronn, “Comparisons between transport model calculations and experimental data,” 
IEEE Aerospace Conference, March 2010. 
 
J.W. Hines  
 
Coble, J., B.K. Bailey, and J.W. Hines, "A Novel Method for Monitoring Single Variable 
Systems for Fault Detection, Diagnostics, and Prognostics," International Journal of 
Performability Engineering special issue on Prognostics and Health Management,  RAMS 
Consultants, 6(5), 2010. 
 
Hines, J.W., "Tutorial: Empirical Methods for Process and Equipment Prognostics," 54th Annual 
Reliability and Maintainability Symposium (RAMS), Fort Worth, TX, Jan, 2010. 
 
Garvey, D.R., M. John, J. Baumann, and J.W. Hines, "Nonparametric Life Consumption 
Modeling of High End Drilling Tools," 54th Annual Reliability and Maintainability Symposium 
(RAMS), Fort Worth, TX, Jan, 2010. 
 
Hines, J.W., K. Bailey, J. Coble, M. Humberstone, and M. Sharp, "Recent Advances in 
Empirical Methods for Equipment Condition Monitoring and Prognostics," Proceedings of the 
2010 Maintenance and Reliability Conference, Knoxville, TN, March, 2010. 
 
 



2010 Annual Report  44 

 
 
Coble, J., and J.W. Hines, "Application of Failure Prognostics to the IRIS Plant," Seventh 
American Nuclear Society International Topical Meeting on Nuclear Plant Instrumentation, 
Control, and Human-Machine Interface Technologies NPIC&HMIT 2010, Las Vegas, NV, Nov. 
7-11, 2010. 
 
Humberstone, M., and J.W. Hines, "Elimination and Similarity Fault Diagnostics," Seventh 
American Nuclear Society International Topical Meeting on Nuclear Plant Instrumentation, 
Control, and Human-Machine Interface Technologies NPIC&HMIT 2010, Las Vegas, NV, Nov. 
7-11, 2010. 
 
Coble, J., M. Humberstone, and J.W. Hines, "Adaptive Monitoring, Fault Detection and 
Diagnostics, and Prognostics System for the IRIS Nuclear Plant," International Conference on 
Prognostics and Health Management 2010, Portland, OR, October, 2010. 
 
Sharp, M., R. Austin, and J.W. Hines, "Equipment Monitoring Via Transient Methods," Seventh 
American Nuclear Society International Topical Meeting on Nuclear Plant Instrumentation, 
Control, and Human-Machine Interface Technologies NPIC&HMIT 2010, Las Vegas, NV, Nov. 
7-11, 2010. 
 
Coble, J, and J. Wesley Hines, "Applying the General Path Model to Estimation of Remaining 
Useful Life," International Journal of Prognostics and Health Monitoring (IJPHM), 2010. 
 
H. Liao  
 
Liao, H.T. and Elsayed, E.A., "Equivalent Accelerated Life Testing Plans and Application to 
Reliability Prediction," SAE International Journal of Materials and Manufacturing, Vol. 3, No. 1, 
pp. 71-77, 2010. 
 
Rausch, M. and Liao, H.T., "Joint Production and Spare Part Inventory Control Strategy Driven 
by Condition Based Maintenance," IEEE Transactions on Reliability, Vol. 59, No. 3, pp. 507-
516, 2010. 
 
Liao, H.T.and Elsayed, E.A., "Equivalent Accelerated Life Testing Plans for Log-Location-Scale 
Distributions," Naval Research Logistics, Vol. 57, No. 5, pp. 472-488, 2010. 
 
Zhu, X.Y. and Liao, H.T., "Maintenance of Supercomputers," INFORMS Conference, Austin, 
TX, Nov. 7-10, 2010 (Invited). 
 
Liao, H.T., Niknam, A., and Twomey, J., "Reliability Evaluation of Wind Turbine via Computer 
Simulation and Laboratory Experiments," INFORMS Conference, Austin, TX, Nov. 7-10, 2010 
(Invited). 
 
Elsayed, E.A., Liao, H.T., and Huang, Q., "Reliability Modeling and Prediction of Ultra-thin 
Diodes," INFORMS Conference, Austin, TX, Nov. 7-10, 2010 (Invited). 
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Liao, H.T. and Sun, J., "Sensor Recovery in Multivariate Condition Monitoring Systems," 
INFORMS Conference, Austin, TX, Nov. 7-10, 2010 (Invited). 
 
Liao, H.T., "Pathological Behaviors of Fisher Confidence Bounds for Weibull Distribution," 
18th Industrial Engineering Research Conference, Cancun, Mexico, June 5-9, 2010. 
 
G.I. Maldonado  
 
Juarez, C.H., R. McBroom, and G.I. Maldonado, "Water-Moderated and Water-Reflected 0.300 
in Diameter U(4.95) Metal Rods in 1.3, 2.05, and 2.9 cm Square-Pitched Arrays,” Accepted, 
International Handbook of Evaluated Criticality Safety Benchmark Experiments, 
NEA/NSC/DOC/IV, Volume IV, LEU-MET-THERM-007 (2010). 
  
Chandler, D., R.T. Primm, G.I. Maldonado, "Validation of a Monte Carlo Based Depletion 
Methodology via High Flux Isotope Reactor HEU Post-Irradiation Examination Measurements,” 
Nuclear Engineering and Design, 240, 1033-1042 (2010). 
  
Chandler, D., R.T. Primm, G.I. Maldonado, "Power Distribution Analysis for the High Flux 
Isotope Reactor Critical Experiment 3,” Nuclear Science and Engineering, 164(1), 53-68, 
January 2010. 
  
Maldonado, G.I., J.D. Galloway, H. Hernandez, “Recycling Heterogeneous Americium Targets 
in a Boiling Water Reactor,”Annals of Nuclear Energy, 37(2), 256-264, February 2010. 
 
S. Hogle, G. I. Maldonado, I. Gauld, J. Ezold, “Calculating Transcurium Production Yields at the 
High Flux Isotope Reactor,” Trans. Am. Nucl. Soc., 103, 766-767 (2010). 
  
D. Chandler, R. T. Primm III, G. I. Maldonado, “Burnup and Spatially Dependent Uranium 
Isotopic Calculations for the High Flux Isotope Reactor,” Trans. Am. Nucl. Soc., 103, 768-769 
(2010). 
  
J. D. Galloway, G. I. Maldonado, I. Gauld, M. A. Jessee, K. T. Clarno, “Generalized Isotopic 
Tracking Capabilities Within the 3-D BWR Nodal Simulator NESTLE,” Trans. Am. Nucl. Soc., 
103, 748-750 (2010). 
  
D. Chandler, R. T. Primm III, G. I. Maldonado, “Classification Calculations for the ORNL 
HFIR’s Beryllium Reflector Number 3,” Trans. Am. Nucl. Soc., 103, 676-678 (2010). 
  
J. E. Banfield, G. I. Maldonado, R. J. Kapernick, “HTGR Modeling with ANSYS and 
SINDA/FLUINT,” Trans. Am. Nucl. Soc., 103, 902-904 (2010). 
  
S. Allu, J. Banfield, P. Barai, J. J. Billings, K. T. Clarno, W. K. Cochran, G. A. Dilts, S. 
Kadioglu, J. H. Lee, G. I. Maldonado, R. Martineau, B. Mihaila, L. Ott, S. Pannala, B. Philip, R. 
Sampath, S. Simunovic, J. A. Turner, C. Unal, G. Yesilyurt, “Initial Validation of the AMP 
Nuclear Fuel Performance Code,” Trans. Am. Nucl. Soc., 103, 255-258 (2010). 
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D. Chandler, R. T. Primm, III, G. I. Maldonado, “HFIR Post-Irradiation Curium Target Rod and 
Beryllium Reflector Nuclide Inventory Calculations,” Trans. Am. Nucl. Soc., 102, San Diego, 
CA, (2010). 
 
D. Chandler, G.I. Maldonado, R.T. Primm, III, “Startup Reactivity Accountability Attributed to 
Isotopic Transmutations in the Irradiated Beryllium Reflector of the High Flux Isotope Reactor,” 
Accepted, PHYSOR 2010, Pittsburgh, PA, May 9-14, 2010. 
  
J. Galloway, H. Hernandez, G.I. Maldonado, M. Jessee, E. Popov, K. Clarno, ”BWR Modeling 
Capability and Scale/Triton Lattice-to-Core Integration of the Nestle Nodal Simulator,” 
Accepted, PHYSOR 2010, Pittsburgh, PA, May 9-14, 2010. 
 
L.F. Miller 
 
Jeff Preston and L.F. Miller, "A Simulation and Uncertainty Analysis Tool for Evaluation of 
Nuclear Fuel Cycles," Transactions of the American Nuclear Society (November 2010). 
Martin R. Williamson, Indraneel Sen, Alex Green, Dayakar Penumadu, and L. F. Miller, "Monte 
Carlo Modeling for Multivariate Optimization of Transformational Neutron Detectors,” 
Transactions of the American Nuclear Society (June 2010). 
 
Zheng Chang, A. Green, M. Williamson, G. Schweitzer, L. Miller, "A Systematic Study of 
Carborane-Loaded Organic Scintillators for the Detection of Neutrons," IEEE Nuclear Science 
Symposium-Medical Imaging Conference, Knoxville, TN (October, 2010). 
 
M. R. Williamson, I. Sen, A. Green, D. Penumadu, G. Schweitzer, and L. F. Miller, "Neutron 
Detector Optimization through Characterization and Modeling," IEEE Nuclear Science 
Symposium-Medical Imaging Conference, Knoxville, TN (October, 2010). 
 
A. Green, M. Williamson, I. Sen, D. Penumadu, L. Miller, "A Novel Neutron Response 
Measurement System for Scintillation Material Characterization," IEEE Nuclear Science 
Symposium-Medical Imaging Conference, Knoxville, TN (October, 2010). 
 
I. Sen, A.N. Mabe, A. Green, D. Penumadu, G. Schweitzer, K. Thomas, L. Miller, "Polymer 
Composite Thermal Neutron Detector," IEEE Nuclear Science Symposium-Medical Imaging 
Conference, Knoxville, TN (October, 2010). 
 
R.E. Pevey  
 
Pevey, R.E. “Downblending of Enriched Uranium with Depleted UF4,” LATA/Parallax 
Portsmouth, LLC, NCSE-PORT-DOWNBLENDING Rev. 0, January 2010. 
 
Pevey, R.E. “HASA Area D&D Project,” LATA/Parallax Portsmouth, LLC, NCSE-X345-
HASAD&D Rev. 0, March, 2010. 
 
Pevey, R.E. “Nuclear Criticality Safety Program,” LATA/Parallax Portsmouth, LLC, LPP-NS-
1003 Rev. 9, June 2010. 
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Pevey, R.E. “Nuclear Criticality Safety Program Description Document,” LATA/Parallax 
Portsmouth, LLC, LPP-NS-1010 Rev. 0, July 2010. 
 
Pevey, R.E. “Nuclear Criticality Safety Program Description Document,” LATA/Parallax 
Portsmouth, LLC, LPP-NS-1010 Rev. 0, August 2010. 
 
Pevey, R.E. “Disposal of Lots 1, 11A1, and 11C (Single Container) at NNSS,” LATA/Parallax 
Portsmouth, LLC, NCSE-744G-NNSSDisposal Rev. 0, September 2010. 
 
Pevey, R.E. “Nuclear Criticality Safety Definitions,” LATA/Parallax Portsmouth, LLC, LPP-
0330 Rev. 0, October 2010. 
 
Pevey, R.E., “Acceleration of Adjoint Monte Carlo Calculations Using Forward Flux Spectra,” 
Transactions of the American Nuclear Society, November, 2010 (Presented at the American 
Nuclear Society Winter Meeting, Las Vegas, NV, November 7-10, 2010.) 
 
A.E. Ruggles 
 
Walker, S. and Ruggles, A.E., “Gas Void Fraction Determination Using an Innovative Two-
Point Correlation Method.”  ANS Transactions, Vol. 102, ANS Annual Meeting, San Diego, 
June 2010. 
 
Walker, S. and Ruggles, A.E., “Water to Mercury Scaling of a Swirling Jet Micro-Bubble 
Generator.” FEDSM#30534, Montreal, CA, August 2010. 
 
Lee Tschaepe, O. Omotowa, R. Davis, A. Ruggles, D. Pointer and A. Tokuhiro, “Computational 
Fluid Dynamic Simulations of Jet Momentum Transport in Liquid Metals.”  
NUTHOS8#N8P0353, Shanghai, China, October 2010. 
 
Walker, S. and Ruggles, A.E., “RELAP5 Water-Hammer Benchmarking via a Theta-Implicit 
Finite-Element Algorithm.” ANS 2010 Winter Meeting, Reno, NV, November 2010. 
 
Nakamura, H, Ruggles, A.E. and Sparger, J., “Ultrasonic Measurement of Helium Bubble Rise 
and Group Velocity in Water and Mercury using 1-D and 2-D Methods” IMECE2010#38792, 
Vancouver, BC. November 2010. 
 
A.E. Ruggles, “Positron Emission Tomography (PET) for Flow Measurement.”  Invited 
Presentation to ORNL, NSTD, November 2010. 
 
J.A. Thie 
 
Thie, J.A., “Volume Normalized Uptake Rates with Robust Transportability from PET Dual-
time and Patlak Analyses.” Mol Imag Bioi. 2010; 12:479. 
 
Thie, J.A., & Wong, C.O., “Extended Patlak and Logan Plots for Both Late-Time and Dual-Time 
Pet: Identifying Additional Parameters.” J Nucl Med 2010; 51 Suppl2; 242P. 
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Thie, J.A., SUV's- Always the Best Choice?” J Nucl Med 2010;51:998-999. 
 
Wong, C., Gates, V., Tang, B., Campbell, J., Qing, F., Lewandowski, R., Thie, J.A., et al., “FDG 
PET/CT Predicts Extrahepatic Metastatic Potential of Colorectal Metastasis: A Practical Guide 
for Y -90 Microsphere Liver Directed Therapy.” Cancer Biotherapy & Radiopharmaceuticals. 
201 0;25 :233-236. 
 
Wong, C., Thie, J.A., et al., “Biostatistical Investigation of Tumor Hungriness for Glucose in 
Lymphomas and Its Clinical Implications.” 2010 World Molecular Imaging Conference, 
Kyoto, Japan. September 2010. 
 
L.W. Townsend 
 
Spence, H. E.; Case, A.; Golightly, M. J.; Heine, T.; Blake, J. B.; Caranza, P.; Crain, W. R.; 
George, J.; Lalic, M.; Lin, A.; Looper, M. D.; Mazur, J. E.; Salvaggio, D.; Kasper, J. C.; Stubbs, 
T. J.; Doucette, M.; Ford,  P.; Foster, R.; Goeke, R.; Gordon, D.; Klatt, B.; O’Connor, J.; Smith, 
M.; Onsager, T.; Zeitlin, C.; Townsend, L.; and Charara, Y.: “CRaTER: The Cosmic Ray 
Telescope for the Effects of Radiation Experiment on the Lunar Reconnaissance Orbiter 
Mission. Space Science Review,” Vol. 150, Nos. 1-4, 2010, pp. 243-284, doi:10.1007/s11214-
009-9584-8.  
 
Slaba, T. C.; Blattnig, S.R.; Aghara, S. K.; Townsend, L. W.;  Handler, T.; Gabriel, T. A.; 
Pinsky, L. S.; and Reddell, B.: “Coupled neutron transport for HZETRN, Radiation 
Measurements,” Vol. 45, No. 2, February 2010, pp. 173-182, 
doi:10.1016/j.radmeas.2010.01.005.  
 
Townsend, L.W.; Moussa, H.M.; and Charara, Y.M.: “Monte Carlo Simulations of Energy 
Losses by Space Protons in the CRaTER Detector.” Acta Astronautica, Vol. 66, Nos. 5-6, 
March-April 2010, pp. 643-647. doi:10.1016/j.actaastro.2009.08.007. 
 
Schwadron, N. A.; Townsend, L.; Kozarev, K.; Dayeh, M. A.; Cucinotta, F.; Desai, M.; 
Golightly, M.; Hassler, D.; Hatcher, R.; Kim, M.-Y.; Posner, A.; PourArsalan, M.; Spence, H. 
E.l; and Squier, R. K.: “The Earth Moon Mars Radiation Environment Module Framework. 
Space Weather – The International Journal of Research and Applications,” Vol. 8, S00E02, 
doi:10.1029/2009SW000523.  
 
Townsend, L. W.; Charara, Y. M.; DeLauder, N.; PourArsalan, M.; Anderson, J. A.; Fisher, C. 
M.; Spence, H. E.; Schwadron, N. A.; Golightly, M. J.; and Cucinotta, F. A.: “Parameterizations 
of the Linear Energy Transfer Spectrum for the CRaTER Instrument During the LRO Mission. 
Space Weather – The International Journal of Research and Applications,” Vol. 8, S00E03, 
doi:10.1029/2009SW000526.  
 
Kozarev, K; Schwadron, N. A.; Dayeh, M. A.; Townsend, L. W.; Desai, M; and PourArsalan, 
M..: “Modeling the 2003 Halloween Events with EMMREM: Energetic Particles, Radial 
Gradients, and Coupling to MHD. Space Weather – The International Journal of Research and 
Applications,” Vol. 8, S00E08, doi:10.1029/2009SW000550. 
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PourArsalan, M.; Townsend, L. W.; Schwadron, N. A.; Kozarev, K.; Dayeh, M. A.; and Desai, 
M. I.: “Time-dependent Estimates of Organ Dose and Dose Equivalent Rates for Human Crews 
in Deep Space from the 26 October 2003 Solar Energetic Particle Event (Halloween Event) 
Using the Earth-Moon-Mars Radiation Environment Module.” Space Weather – The 
International Journal of Research and Applications, Vol. 8, S00E05, 
doi:10.1029/2009SW000533.  
 
Schwadron, N.A.; Boyd, A.J.; Kozarev, K.; Golightly, M.; Spence, H.; Townsend, L.W.; and 
Owens, M.: “Galactic Cosmic Ray Radiation Hazard in the Unusual Extended Solar Minimum 
Between Solar Cycle 23 and 24. Space Weather – The International Journal of Research and 
Applications,” Vol. 8, S00E04, doi:10.1029/2010SW000567.  
 
Townsend, L.W.; PourArsalan, M.; Cucinotta, F.A.; Kim, M.Y.; and Schwadron, N.A.: 
“Transmission of Galactic Cosmic Rays Through Mars Atmosphere.” Space Weather – The 
International Journal of Research and Applications, (accepted for publication). 
 
Dayeh, M.A.; Desai, M.I.; Kozarev, K.; Schwadron, N.A.; Townsend, L.W.; PourArsalan, M.; 
Zeitlin, C.; and Hatcher, R.: Modeling Proton Intensity Gradients and Radiation Dose 
Equivalents in the Inner Heliosphere using EMMREM: May 2003 Solar Events. Space Weather 
– The International Journal of Research and Applications, Vol. 8, S00E07, 
doi:10.1029/2009SW000566. 
 
Cucinotta, F.A.; Kim, M.Y.; Hu, S.; Schwadron, N.A.; Kozarev, K.; and Townsend, L.W.: 
“Space Radiation Risk Limits and Earth-Moon-Mars Environmental Models.” Space Weather – 
The International Journal of Research and Applications, doi:10.1029/2010SW000572, in press. 
 
Case, A.W.; Spence, H.E.; Golightly, M.J.; Kasper, J.C.; Blake, J.B.; Mazur, J.E.; Townsend, 
L.W.; and Zeitlin, C.J.: “GCR Access to the Moon as Measured by the CRaTER Instrument on 
LRO.” Geophysical Research Letters, Vol. 37, No. L19101, October 2, 2010. 
 
Heinbockel, J. H.; Slaba, T. C.; Blattnig, S. R.; Tripathi, R. K.; Townsend, L. W.; Handler, T.; 
Gabriel, T. A.; Pinsky, L. S.; Redell, B.; Clowdsley, M. S.; Singleterry, R. C.; Norbury, J. W.; 
Badavi, F. F.; and Aghara, S. K..: “Comparison of the Transport Codes HZETRN, HETC and 
FLUKA for a Solar Particle Event.”  Advances in Space Research, (accepted for publication) 
 
PourArsalan, M.; Townsend, L. W.; Schwadron, N. A.; Kozarev, K.; Dayeh, M. A.; and Desai, 
M. I.: “Estimates of Skin and BFO Exposures for Human Crews in Deep Space from the 15 
January 2005 Solar Energetic Particle Event Using the Earth-Moon-Mars Radiation Environment 
Module.” Nuclear Technology, (accepted for publication). 
 
Heinbockel, J. H.; Slaba, T. C.; Tripathi, R. K.; Blattnig, S. R.; Norbury, J. W.; Badavi, F. F.; 
Townsend, L. W.; Handler, T.; Gabriel, T. A.; Pinsky, L. S.; Redell, B.; and Aumann, A. R.: 
“Comparison of the Transport Codes HZETRN, HETC and FLUKA for Galactic Cosmic Rays.”  
Advances in Space Research, (accepted for publication) 
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Townsend, L. W.: “Overview of Recent Radiation Transport Code Comparisons for Space 
Applications (Invited).” COSPAR XXXVIII Scientific Assembly, Bremen, Germany, July 18-
25, 2010  
 
Slaba, T. C.; Blattnig, S. R.; Badavi, F. F.; Norman, R. B.; Adamczyk, A. M.; Townsend, L. W.; 
Sriprisan, S.I.; and Norbury, J. W.: “HZETRN2010 – A Space Radiation Analysis Tool for 
Research and Engineering Applications (Invited).” 2010 AGU Fall Meeting, San Francisco, CA, 
December 13-17, 2010. 
 
Spence, H.E.; Golightly, M.J.; Schwadron, N.A.; Wilson, J.K.; Case, A.W.; Kasper, J.C.; Blake, 
J.B.; Looper, M.D.; Mazur, J.E.; Townsend, L.W.; Zeitlin, C.; and Stubbs, T.J.: “An Overview of 
First-Year Results from the Lunar Reconnaissance Orbiter (LRO) Cosmic Ray Telescope for the 
Effects of Radiation (CRaTER) (Invited).” 2010 AGU Fall Meeting, San Francisco, CA, 
December 13-17, 2010. 
 
Anderson, J. A.; Townsend, L. W.; and Charara, Y. M.: “Linear Energy Transfer Estimates for 
the CRaTER Instrument on LRO.” 2010 IEEE Aerospace Conference, Big Sky, MT, March 6-
13, 2010. (Proceedings on CD-ROM) 
 
Townsend, L. W.; PourArsalan, M.; and Hall, M. I.: “Estimates of Radiation Exposures on Mars 
for Female Crews in Hemispherical Habitats.” 2010 IEEE Aerospace Conference, Big Sky, MT, 
March 6-13, 2010. (Proceedings on CD-ROM) 
 
Heilbronn, L. H.; Carlson, C.; Marshall, J.; and Townsend, L. W.: “Comparisons Between 
Transport Model Calculations and Experimental Data.” 2010 IEEE Aerospace Conference, Big 
Sky, MT, March 6-13, 2010. (Proceedings on CD-ROM) 
 
Hall, H.; Dodds, H. L.; Hayward, J. P.; Heilbronn, L. H.; Himes, J. W., Liao, H.; Maldonado, G. 
I.; Miller, L. F.; Pevey, R. E.; Ruggles, A. E.; Townsend, L. W.; and Upadhyaya, B. R.: “Nuclear 
Engineering and Nuclear Security:  A Growing Emphasis at the University of Tennessee.”  
Pacific Northwest International Conference on Global Nuclear Security–the Decade Ahead, 
Portland, OR, April 11-16, 2010. 
 
PourArsalan, M.; Townsend, L. WE.; Hall, M. I.; Schwadron, N. A.; Kozarev, K.; Dayeh, M. A.; 
and Desai, M.: “Estimates of Skin and BFO exposures for human crews in deep space from the 
15 January 2005 Solar Energetic Particle Event using the Earth-Moon-Mars Radiation 
Environment Module.” 16th Biennial ANS Radiation Protection and Shielding Division Topical 
Meeting, Las Vegas, NV, April 19-23, 2010.  
 
Norman, R. B.; Blattnig, S. R.; Townsend, L. W.; Anderson, J. A.; and Hall, M. I.: “Atmospheric 
Light Ion Production from HZETRN.” 16th Biennial ANS Radiation Protection and Shielding 
Division Topical Meeting, Las Vegas, NV, April 19-23, 2010. 
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Dayeh, M. A.; Desai, M. I.; Kozarev, K.; Schwadron, N. A.; Townsend, L.; PourArsalan, M.; 
Zeitlin, C.; and Hatcher, R.: “Predicting Proton Intensity Gradients and Radiation Dose 
Equivalents in the Inner Heliosphere During Solar Energetic Particle Events.” 2010 NOAA 
Space Weather Workshop, Boulder, CO, April 27 - 30, 2010. 
 
Townsend, L. W.; PourArsalan, M.; and Hall, M. I.: “Estimates of SPE Radiation Exposures on 
Mars for Female Astronauts in Hemispherical Habitats.” 40th International Conference on 
Environmental Systems (ICES), Barcelona, Spain, July 11-15, 2010. Paper No. AIAA-2010-
6186 (Proceedings on CD-ROM). 
 
Townsend, L. W.; PourArsalan, M.; Hall, M. I.; Anderson, J. A.; Bhatt, S.; DeLauder, N.; and 
Adamczyk, A. M.: “Estimates of Carrington-Class Solar Particle Event Radiation Exposures on 
Mars.” 61st International Astronautical Congress, Prague, Czech Republic, September 27 – 
October 1, 2010. (Proceedings on CD-ROM). 
 
Adamczyk, A.M.; Norman, R.B.; Sriprisan, S.I.; Townsend, L.W.; Norbury, J.W.; and Blattnig, 
S.:  NUCFRG3: “Update of the Nuclear Fragmentation Database.” 2010 ANS Winter Meeting, 
Las Vegas, NV, November 7-11, 2010. Transactions of the ANS, Vol. XX, 2010. (to be 
presented). 
 
Golightly, M.J.; Schwadron, N.A.; Spence, H.E.; Wilson, J.K.; Case, A.W.; Townsend, L.W.; 
Kasper, J.C.; Blake, J.B.; Looper, M.D.; and Mazur, J.E.:  “GCR Dose Rate Observed in Lunar 
Orbit During the Transition from Solar Cycle 23 to Cycle 24.” 2010 AGU Fall Meeting, San 
Francisco, CA, December 13-17, 2010. 
 
Case, A.W.; Spence, H.E.; Kasper, J.C.; Golightly, M.J.; Blake, J.B.; Mazur, J.E.; and 
Townsend, L.W.: “GCR Variations at the Moon, as Observed by CRaTER.” 2010 AGU Fall 
Meeting, San Francisco, CA, December 13-17, 2010. 
 
Wilson, J.K.; Spence, H.E.; Kasper, J.C.; Golightly, M.J.; Blake, J.B.; Mazur, J.E.; Townsend, 
L.W.; Case, A.W.; and Looper, M.D.: “First Cosmic Ray Proton Albedo Map of the Moon.” 
2010 AGU Fall Meeting, San Francisco, CA, December 13-17, 2010. 
 
Kim, M.Y.; Schwadron, N.A.; Townsend, L.W.; and Cucinotta, F.A.: “Simulation of Earth-
Moon-Mars Environments for the Assessment of Organ Doses.” 2010 AGU Fall Meeting, San 
Francisco, CA, December 13-17, 2010 
 
B.R. Upadhyaya 

 
F. Li and B.R. Upadhyaya, “Development of an Optimal Sensor Placement Strategy for Nuclear 
Power Systems,” Proc. of NPIC&HMIT 2010, Las Vegas, NV, pp. 153-165, November 2010. 

 
S.R.P. Perillo and B.R. Upadhyaya, “Dynamic Modeling and Control Strategy for Multi-
Modular Integral Pressurized Water Reactors,” Proc. of NPIC&HMIT 2010, Las Vegas, NV, pp. 
190-199, November 2010. 
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J. Coble, J.W. Hines, and B.R. Upadhyaya, “Application of Failure Prognostics to the IRIS 
Plant,” Proc. of NPIC&HMIT 2010, Las Vegas, NV, pp. 213-225, November 2010. 
 
S. Seker, B.R. Upadhyaya, T. Senguler, and A.H. Kayran, “Redundant Continuous Wavelet 
Transform for Fault Detection and Diagnosis,” Proc. of NPIC&HMIT 2010, Las Vegas, NV, pp. 
264-272, November 2010. 
 
J. March-Leuba, T. Uckan, P. Brukiewa, and B.R. Upadhyaya, “UF6 Flow Measurements in 
GCEPs Through Passive Monitoring of Process Equipment,” ANS Transactions, Las Vegas, NV, 
November 2010. 
 
T. Uckan, J.A. March-Leuba, P. Brukiewa, and B.R. Upadhyaya, “Spectral Multi-peak Analysis 
Methodology for Eliminating Effects of NaI Temperature Drift,” Proceedings of INMM Annual 
Meeting, Baltimore, MD, July 2010. 
 
B.R. Upadhyaya and J.W. Hines, “Fault Monitoring in Sensor Networks and Sensor Placement 
Strategy for Nuclear Desalination Systems,” 24th International Forum on Process Analytical 
Technology, IFPAC-2010, pp. 78-79, Baltimore, MD, January 2010. 

 
J.W. Hines, B.R. Upadhyaya et al., Advanced Instrumentation and Control Methods for Small 
and Medium Reactors with IRIS Demonstration, Annual Report prepared for the U.S. 
Department of Energy, Report No. DE-FG07-07ID14895/UTNE/2010-4, October 2010. 

 
J. March-Leuba, T. Uckan, P.D. Brukiewa, and B.R. Upadhyaya, UF6 Flow Measurements in 
GCEPs through Passive Monitoring of Process Equipment, Oak Ridge National Laboratory, 
ORNL/TM-2010/192, September 2010. 
 
B.R. Upadhyaya and N. Lambert, On-Line Monitoring, Prognostics, and Recent Developments 
in Digital Instrumentation and Controls in the Nuclear Power Industry, Annual Report prepared 
for Entergy Nuclear, University of Tennessee, July 2010. 
 
General Atomics, San Diego, CA, September 2010 Instrumentation, Controls, Monitoring & 
Diagnostics of Nuclear Reactor Systems: Overview of Research, Development & Demonstration. 
 
Twenty-fourth International Forum: Process Analytical Technology, IFPAC-2010, Baltimore, 
MD, January-February 2010. Fault Monitoring in Sensor Networks and Sensor Placement 
Strategy for Nuclear Desalination Systems. 
 
B.D. Wirth 
 
A. Molvik, A. Ivanov, G.L. Kulcinski, D. Ryutov, J. Santarius, T. Simonen, B.D. Wirth, and A. 
Ying, “A Gas Dynamic Trap Neutron Source for Fusion Material and Subcomponent Testing,” 
Fusion Science and Technology 57 (2010) 369-394. 
 
C. Hin and B.D. Wirth, “Formation of Y2O3 nanoclusters in nano-structured ferritic alloys: 
Modeling of precipitation kinetics and yield strength,” Journal of Nuclear Materials 402 (2010) 
30-37. 



2010 Annual Report  53 

D. Xu, B.D. Wirth, J. Schroers, and W.L. Johnson, “Calculating Glass-Forming Ability in 
Absence of Key Kinetic and Thermodynamic Parameters,” Applied Physics Letters 97 (2010) 
024102. 
 
D. Xu and B.D. Wirth, “Modeling Spatially Dependent Kinetics of Helium Desorption in BCC 
Iron Following He Ion Implantation,” Journal of Nuclear Materials 403 (2010) 184-190. 

 
J. J. Powers and B.D. Wirth, “A Review of TRISO Fuel Performance Modeling,” Journal of 
Nuclear Materials 405 (2010) 74-82. 
 
M.J. Demkowicz, P. Bellon and B.D. Wirth, “Atomic-scale design of radiation-tolerant 
nanocomposites,” Materials Research Society Bulletin 35 (2010) 992-998. 
 
P.H. Jing, H.J. Lee, J.H. Shim, I.M. Robertson, and B. Wirth, “Simulations and Analysis of Au 
Precipitates Structure,” TMS 2010 139th Annual Meeting and Exhibition – Supplemental 
Proceedings, Vol. 3: General Paper Selections, (2010) 849-857. 
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FACULTY SERVICE ACTIVITIES AND HONORS 
 

H.L. Dodds 
 

American Nuclear Society Life Member: Chair of the University/Industry/Government 
Relations Committee of the Education and Training Division; Coordinator, Organizer, and 
Session Chair of the annual ANS National Student Design Competition; Member of the 
Nuclear Engineering Department Heads Organization. Member of the External Advisory 
Board for the Ohio State University Nuclear Engineering Program and the Virginia 
Commonwealth University Nuclear Engineering Program. Member of the External Advisory 
Board for NAYGN (North American Young Generation for Nuclear); Organizer of the 
annual Tennessee Industries Week (TIW) of short courses; Lead instructor in the Nuclear 
Criticality Safety TIW short course; Editorial board Member of the Russian Journal of 
Nuclear Physics and Engineering; Member of the Accreditation Board of the National 
Academy for Nuclear Training at the Institute of Nuclear Power Operations. 

 
B.L. Goldblum 
 

Organizing Committee, 4th Asia Pacific Forum on Small and Medium Reactors: Benefits and 
Challenges, Berkeley Nuclear Research Center, June 2010, Berkeley, CA.  Referee for 
Radiochimica Acta.  Scientific Outreach, Danville-Alamo Branch of the American 
Association of University.  Women and the Zeta Zeta Chapter of The Delta Kappa Gamma 
Society International, "Nuclear Physics for Applications: A Narrative Account," February 
2010.  Grant Review Committee for NA-22. 

 
H.L. Hall 
 

University Leadership:   Serving as a Senior Fellow and Director of Global Security 
Programs in the Howard H. Baker Jr. Center for Public Policy. • Organizer and leader of the 
NA-243 Conference on Nonproliferation and International Safeguards Education, 7/2010 
(Baker Center, Knoxville, TN). Serving on the National Academy of Sciences Committee on 
"Assuring a Future US-Based Supply of Nuclear Chemists" ORNL Leadership:  Serving as 
UTK/ORNL Governor's Chair in Nuclear Security.  Supporting program development and 
research execution for the Global Security Directorate and the Global Nuclear Security 
Technology Division.  Only outside member of the ONRL Senior Leadership's Nuclear 
Technology Council (a high-level strategic planning body that integrates all nuclear 
programs at ORNL).   Mentorship:  Serving as faculty mentor for Assistant Professor 
Bethany Goldblum (hired August, 2010).  • Faculty advisor for Baker Scholar R. J. Lusk 
(Junior in the College of Business).  Public Outreach:  Speaker to multiple outside groups on 
the topic of nuclear security, including the UT Science Forum, the Knoxville Technical 
Society, an invited lecture at the College of Charleston, the COE Board of 
Advisors, and the COE Development Executive Committee, among others.  Lead-off speaker 
for the UTK Alumni Association's Dinner with Faculty series. 
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J.P. Hayward 
 

Honors and Awards:  UT Nuclear Engineering Outstanding Researcher Award, Featured 
research faculty member in College of Engineering Annual Report, Nominated for ASEE 
New Faculty Research Award, Featured outstanding faculty member for second time in 
‘Tennessee Engineer’, Dean’s Junior Faculty Research Excellence Award, Provost’s Junior 
Faculty Fellow, Professional Service:  ANS Arrangements Chair for Knoxville/Oak Ridge 
chapter, Student chapter faculty advisor, INMM, Reviewer for Nuclear Instruments and 
Methods A (2007-present), Reviewer for IEEE Transactions on Nuclear Science (2008-
present), Proposal reviewer for DTRA basic research program, Proposal reviewer for DOE 
NE-UP program, Proposal reviewer for DOE NNSA program, NE department lead for SAC 
accreditation, College of Engineering Secretary 
 

L.H. Heilbronn 
 
Service:  Dr. Heilbronn served as a reviewer for Advances in Space Research, Nuclear 
Instruments and Methods B, Nuclear Physics B, and IEEE Transactions in Nuclear Science.  
He also served as reviewer for several NASA SBIR Phase I and Phase II proposals.  Dr. 
Heilbronn is secretary of the local Oak Ridge/Knoxville ANS chapter, and is faculty advisor 
for the UT student chapter of the ANS.  Honors:  Professor of the Year Award, Dept of Nucl. 
Engineering, U. of Tennessee 
 

J.W. Hines 
 

Interim Vice Chancellor for Research and Engagement, The University of Tennessee, 
Knoxville. Chair, UTK Top 25 Research Task Force, UTK Top 25 Infrastructure Task Force 
UTK Campus Compensation Committee, Chair, UTK Campus Compliance Committee 
Co-Chair, UTK/Y-12 Leadership Committee, Co-Chair UTK/ORNL Leadership Committee 
Chair, UTK Campus Safety Committee, Campus Employee Relations Committee 
Howard Baker Center, Energy and Environmental Policy Program, Advisory Board Member. 
Search Committee, IIE Department Head, 2009-2010, College of Engineering, Reliability 
and Maintainability Engineering Program Director, American Nuclear Society, Human 
Factors, Instrumentation and Controls Division, Executive Committee, University Nuclear 
Energy University Programs (NEUP) Executive Committee, Prognostics and Health 
Management Society, Board of Directors, International Conference of Prognostics and 
Health Management, Technical Program Chair, International Atomic Energy Agency 
(IAEA), Coordinated Research Program on Surveillance, Diagnostic, and Prognostic 
Techniques for Future and Existing Nuclear Power Plants 

 
H. Liao 
 

NSF CAREER Award, the winner of the 2010 William A.J. Golomski Award. 
 

G.I. Maldonado 
 

Honors and Awards:  Chair, ANS Reactor Physics Division (June’10-June’11), UT Nuclear 
Engineering Outstanding Research Award, UT College of Engineering “Exceeded 
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Expectations” Reward.  Service: “Lectures in Fundamentals of Nuclear Engineering, 
Reactor Physics, and Nuclear Fuel Management,” Sponsored by the International Atomic 
Energy Agency, Harbin, China, January11-13, 2010.  Personal Service Consultant, US 
Nuclear Regulatory Commission’s Advisory Committee on Reactor Safeguards (ACRS) 
(2008-Present), Co-General Chair, PHYSOR 2012 Meeting (Knoxville, TN).  Track Leader, 
Reactor Physics and Analysis, 2010 International Congress on Advances in Nuclear Power 
Plants (ICAPP’10).  Technical Program Committee, PHYSOR 2010, Pittsburgh, PA.   Guest 
Managing Editor, Progress in Nuclear Energy Journal.  Special issue on Advances in Nuclear 
Fuel Management (2009-2010).  Reviewer, US DOE NEUP Scholarship Program (2009-11).  
Reviewer, US NRC Scholarship and Fellowship Program (2009-10).  Guest Managing 
Editor, Progress in Nuclear Energy Journal.  Special issue on Advances in Nuclear Fuel 
Management (2009-present).  Reviewer, Track Leader, Session Chair ANS Reactor Physics 
Division.  Journal Reviewer, Nuclear Science and Engineering, Nuclear Technology, Annals 
of Nuclear Energy, Progress in Nuclear Energy, Nuclear Engineering & Design. 
 

L.F. Miller 
 

Chair of the COE Promotion and Tenure Committee,  Serve on The University of Tennessee 
Radiation Safety Committee, Serve on the National ANS Scholarship Policy & Coordination 
Committee. 

 
R.E. Pevey 
 

Member, ANSI/ANS N16 Consensus Standards committee.  Member, ANSI/ANS N17 
Consensus Standards committee.  Member, Executive Committee of the Nuclear Criticality 
Safety Division of the American Nuclear Society. 

 
A.E. Ruggles 
 

Member ANS, Fellow ASME: review papers for journals and conferences, review proposals 
for DOE. 

 
L.W. Townsend  
 

Honors:  Robert M. Condra Professorship.  Service:  National Council on Radiation 
Protection and Measurements (NCRP), 1990 – present, Council Member, 1998 – 2010.  
Committee on Space Research (COSPAR), Scientific Sub-Commission F2-Radiation 
Biology, 1990 – present.  University-wide:  Member, Provost’s Scientific Advisory 
Committee (SAC).  Department of Nuclear Engineering:  Chair, UTNE Benchmarking 
Committee 

 
B.R. Upadhyaya  
 

Honors:  International Society of Automation, ISA Transactions Best Paper Award, 2010.   
Service Activities:  International Technical Program Committee, ICI2011, South Korea, 
August 2011.  Technical Program Committee, ANS Operations and Power Division.  
Technical Session Chair, 7th ANS International Topical Meeting on NPIC & HMIT, Las 
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Vegas, NV, November 2010.  Technical Program Committee, 7th ANS International Topical 
Meeting on NPIC & HMIT, Las Vegas, NV, November 2010.Program Committee, 2nd 
Annual Future of Instrumentation International Workshop, Oak Ridge, TN, November 2011.  
Judge, Southern Appalachian Science and Engineering Fair. Member, CIRE committee  
Member, UTNE Department Head search committee  Chair, UTNE faculty search committee 
(2009-2010) Member, COE search committee for the Director of Minority Programs 
Member, COE Awards Committee. 

 
B.D. Wirth 
 

Member, International Advisory Board, Supercomputing in Nuclear Applications 2010 & 
Monte Carlo 2010, 17-20 October, 2010, Tokyo, Japan.  Member, Department of Nuclear 
Engineering Department Head Search Committee, 2010-2011.  Member, Vice Chancellor of 
Research Search Committee, 2010-2011.  Member, Top 25 Research University Committee 
Task Force on Faculty Recruiting and Retention, 2010-2011.  Member, Idaho National 
Laboratory Post-Irradiation Examination (PIE) External Advisory Committee, 3/2010 – 
present.  Member, DOE Nuclear Energy Fuel Cycle Research & Development (FCR&D) 
Program Independent Review Committee, 2007 – present.  Editorial Advisory Board, Journal 
of Nuclear Materials, 2006 – present.  Editorial Board, Overseas Member, Japan Institute of 
Metals, 2005 – present.  Guest editor of Journal of Nuclear Materials Volume 407, No. 1 
(2010) which published the proceedings of the 2009 TMS Symposium on Microstructural 
Processes in Irradiated Materials, along with G.S. Was and Z. Jiao. 
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FUNDED RESEARCH 
 
 

 The level of funding for sponsored research since 1982 is shown in Figure 4.  The 
proposals submitted in CY 2010 are listed in Table 2.  The proposal preparation effort and 
success data for 2010 are shown below: 
 
  

 NUMBER AMOUNT 
   
   
Successful Proposals 44 $5,520,679 
   
Pending Proposals 29 $5,999,981 
   
Awards    $6,821,257 
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Figure 4.  Sponsored Research Expenditures 
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Table 2.  Research Proposals Submitted in CY10 
 January 1, 2010 – December 31, 2010 

 

H.L. Dodds 
Project 
Dates 

Nuclear Safety Research and 
Development, 10‐123519  $6,160 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

6/1/10 ‐ 
5/31/11  Funded 

National Academy Nuclear 
Training ‐ Radiological 
Engineering, 11‐0552  $25,000 

National Academy for Nuclear 
Training‐Educational 
Assistance P 

7/1/11 ‐ 
6/30/12  Pending 

National Academy of Nuclear 
Training ‐ NE, 11‐0553  $50,000 

National Academy for Nuclear 
Training‐Educational 
Assistance P 

7/1/11 ‐ 
6/30/12  Funded 

Nuclear Safety Research and 
Development, 11‐0651  $3,715 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

11/1/10 ‐ 
5/25/11  Funded 

B. Goldblum 
CAREER: Research and 
Education in the Development 
of Surrogate Ratio Methodology 
for the Indirect Determination of 
Neutron‐induced Reaction Cross 
Sections, 11‐0052  $701,919 

NSF ‐ National Science 
Foundation 

7/1/11 ‐ 
6/30/16  Not Funded 

Faculty Development Program at 
The University of Tennessee, 11‐
0165  $336,941 

Nuclear Regulatory 
Commission 

7/1/11 ‐ 
6/30/14  Pending 

Indirect Neutron Capture Cross 
Section Methodology for Stellar 
Nucleosynthesis Studies, 11‐
0567  $749,999  DOE ‐ US Dept. of Energy 

7/1/11 ‐ 
6/30/16  Not Funded 

A. Gribok 
Mathematical modeling of real‐
time ambulatory sensor data 
collected on free‐living 
individuals, 11‐0276  $160,831 

USDA ‐ Agricultural Research 
Service ‐ Administrative Office 

9/1/10 ‐ 
9/30/11  Pending 

M.L. Grossbeck 
Developing and Conducting a 
Comprehensive DOE Nuclear 
Criticality Safety Engineering 
Training and Education Program, 
10‐072027  $76,319 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

6/1/10 ‐ 
11/30/10  Pending 

H.L. Hall 

Baker Center Global Security 
Program ‐ ORNL, 10‐082364  $60,000 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

3/1/10 ‐ 
2/28/11  Withdrawn 

Baker Center Conference for NA‐
243, 10‐082366  $80,001 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

4/7/10 ‐ 
8/31/10  Funded 

HKED Research and 
Development, 10‐092769  $26,999 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

4/1/10 ‐ 
9/30/10  Pending 

ARI‐MA ‐ Advanced 
Radiochemical Separations for 
Nuclear Forensic Analysis, 10‐
102960  $1,374,257 

NSF ‐ National Science 
Foundation 

7/1/10 ‐ 
6/30/14  Not Funded 



2010 Annual Report  60 

Nuclear Forensics Junior Faculty 
Award Program, 10‐102974  $300,000  University of South Carolina 

8/1/10 ‐ 
7/31/13  Not Funded 

AMRD Advanced Radiation 
MOnitoring Device Near Term 
Research Project, 10‐103082  $5,963,354 

US Dept. of Homeland 
Security 

9/1/10 ‐ 
2/28/13  Not Funded 

Exploiting Non‐Radiative 
Transfer Phenomenona for 
Detection of Ionizing Radiation, 
10‐103088  $1,130,000 

US Dept. of Homeland 
Security 

9/1/10 ‐ 
8/31/13  Pending 

Governor's Chair Joint Faculty, 
10‐103177  $194,063 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

8/1/10 ‐ 
7/31/11  Funded 

Novel Applications of Force 
Microscopy, 10‐113412  $118,214 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

7/1/10 ‐ 
6/30/11  Funded 

Nuclear Forensics Standards and 
Methods Development, 10‐
123518  $18,305 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

10/26/10 ‐ 
12/31/10  Pending 

Development of U/Pu 
Safeguards Measurement 
Capabilities Using Hybrid K‐Edge 
Densitometry, 11‐0048  $41,497 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

8/1/10 ‐ 
7/31/11  Funded 

Technical Support for the 
Development of Advanced 
Safeguards Measurement 
Capabilities, 11‐0128  $44,228 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

8/1/10 ‐ 
7/31/11  Funded 

Pu Disposition Program 
Engineering Analysis, 11‐0157  $83,295 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

8/19/10 ‐ 
8/15/11  Funded 

Technical Support for Field 
Studies, 11‐0158  $44,227 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

9/1/10 ‐ 
8/31/11  Funded 

Technical Support for PWR 
Radionuclide Release and 
Transport, 11‐0166  $88,908 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

9/1/10 ‐ 
8/31/11 

Funded/                 
Preliminary 

Thermochromatography 
Research and Modeling, 11‐0231  $94,000 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

10/1/10 ‐ 
9/30/11  Funded 

Technical Support for the 
Development of Advanced 
Safeguards Measurement 
Capabilities ‐ Computational, 11‐
0254  $44,227 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

9/1/10 ‐ 
8/31/11  Funded 

Technical Support for IAEA 
Safeguards, 11‐0360  $27,912 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

10/11/10 ‐ 
5/31/11  Funded 

Nuclear Science and Security 
Consortium, 11‐0387  $25,000,000 

National Nuclear Security 
Administration 

7/1/11 ‐ 
6/30/16  Not Funded 

UF6 Cylinder Enrichment NDA by 
Total Gamma‐Ray Spectral 
Analysis, 11‐0607  $710,399 

National Nuclear Security 
Administration 

7/1/11 ‐ 
6/30/14  Not Funded 

UF6 Cylinder Measurements by 
Ultrasonic Means â€“ Mass and 
Enrichment Assay, 11‐0609  $538,496 

National Nuclear Security 
Administration 

7/1/11 ‐ 
6/30/14  Not Funded 

UF6 Processes â€“ Photonic 
Enrichment Monitoring by 
Cavity Ring‐Down Spectroscopy, 
11‐0611  $844,273 

National Nuclear Security 
Administration 

7/1/11 ‐ 
6/30/14  Not Funded 
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J.P. Hayward 
A Methodology for Continuous 
Monitoring of Pebble Internal 
Temperature Using an 
Integrated Transmitter via 
Microfabricated Vacuum 
Triodes, 10‐082408  $1,499,978  Battelle Energy Alliance, LLC 

9/1/10 ‐ 
8/31/13  Not Funded 

Radiation Detection Research 
and Development, 10‐123467  $23,321 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

5/1/10 ‐ 
7/31/10  Pending 

ARI‐MA Research Program in 
Exploiting Time‐Correlated 
Signatures and Directionality of 
Interrogation to Detect Shielded 
Highly‐Enriched Uranium, 10‐
123782  $399,221 

US Dept. of Homeland 
Security 

9/1/10 ‐ 
8/31/11  Funded 

Aquatic Vehicle to Scan Surface 
Vessels, 11‐0226  $1,000,000  Office of Naval Research 

6/15/11 ‐ 
6/14/12  Not Funded 

Neutron Generator with 
Associated Particle Detector, 11‐
0227  $679,000  Office Of Naval Research 

6/15/11 ‐ 
6/14/12  Not Funded 

X‐Ray Backscatter Imaging, 11‐
0228  $846,603  Office Of Naval Research 

6/15/11 ‐
6/14/12  Not Funded 

Enhanced Autonomous 
Underwater Vehicle, 11‐0230  $688,613  Office Of Naval Research 

6/15/11 ‐ 
6/14/12  Not Funded 

Radiation Detection Research 
and Development, 11‐0338  $33,358 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

9/16/10 ‐ 
12/31/10  Funded 

Joint Faculty, 11‐0339  $8,362 
DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

5/1/10 ‐ 
12/31/10  Pending 

Joint Faculty, 11‐0341  $51,300 
DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

1/1/11 ‐ 
12/31/11  Funded 

Detector‐mask investigation for 
dual gamma‐ray and fast 
neutron, imaging and 
spectroscopy, 11‐0647  $23,903 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

11/29/10 ‐ 
5/31/11  Funded 

Characterization of gamma‐ray 
imager for combined gamma‐ray 
and visible light imaging in 
international nuclear facilities, 
11‐0648  $25,759 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

1/1/11 ‐ 
7/31/11  Funded 

Joint Faculty, 11‐0650  $36,862 
DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

5/1/10 ‐ 
12/31/10  Pending 

Fast timing for detector 
technologies to enable detection 
of SNM while shielded or at 
standoff, 11‐0765  $999,112  The University of Michigan 

10/1/10 ‐ 
9/30/15  Pending 

L.L. Heilbronn   
Infrastructure Support of 
Modern Laboratory Facilities for 
use in Education and Research 
Relevant to Nuclear and 
Radiological Engineering at the 
University, 10‐103083  $210,174  DOE ‐ US Dept. of Energy 

10/1/10 ‐ 
9/30/11  Funded 
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Award Granted to the University 
of Tennessee through the DOE 
NEUP's Fellowship and 
Scholarship Program 11‐0221  $20,000  DOE ‐ US Dept. of Energy 

8/10/10 ‐ 
8/9/11  Pending 

Secondary Light‐Ion Cross 
Sections from Intermediate‐
Energy Heavy‐Ion Experiments, 
11‐0334  $209,838 

NSF ‐ National Science 
Foundation 

5/1/11 ‐ 
4/30/13  Not Funded 

J.W. Hines 

NSF Engineering Research 
Center for Self‐Cognizant 
Information Systems, 10‐071923  $1,307,848  University of Maryland 

3/1/11 ‐ 
2/28/16  Not Funded 

Equipment Health Monitoring 
via Transient Methods, 10‐
082383  $74,014 

Electric Power Research 
Institute 

3/1/10 ‐ 
2/28/11  Funded 

Development and Validation of a 
Lifecycle‐Based Prognostics 
Architecture, 10‐082406  $360,371  Battelle Energy Alliance, LLC 

10/1/10 ‐ 
9/30/12  Pending 

Data Validation Methods for 
Fuel Reprocessing Facilities 
Using the Separations and 
Safeguards Performance Model 
(SSPM) as a Test Bed, 10‐082409  $499,426  Battelle Energy Alliance, LLC 

10/1/10 ‐ 
9/30/13  Pending 

Multi‐Isotope Process Monitor: 
Real‐Time Detection of Process 
Conditions, 10‐092613  $18,000 

DOE ‐ Battelle ‐ Pacific 
Northwest National Lab 

3/1/10 ‐ 
8/15/10  Funded 

Transformer Prognostic System 
Development, 10‐092738  $79,999 

DOE‐ Idaho National 
Laboratory 

4/1/10 ‐ 
9/30/10  Funded 

Aircraft Electrical Power System 
Diagnostics and Health 
Management, 10‐102959  $89,963  Global Strategic Solutions LLC 

4/1/10 ‐ 
1/31/11  Funded 

Performance and Contingency 
Equipment Condition 
Assessment (ECA), 10‐113237  $151,257 

Electrical Distribution Design 
Inc 

10/1/10 ‐ 
9/30/12  Pending 

DOE: Coal Utilization Science: 
Advanced Research for Fossil 
Energy Power Systems, 10‐
113367  $387,986 

Analysis and Measurement 
Services 

10/1/10 ‐ 
9/30/13  Not Funded 

The Operations Support and 
Sustainment Technologies Phase 
II (OSST II) OSST Technology 
Area 6 Vehicle Management 
Systems, 10‐123520  $80,002  Boeing 

10/1/10 ‐ 
9/30/12  Not Funded 

Valve Health Monitoring System 
Development, 11‐0200  $20,000 

Global Technology Connection 
Inc 

1/1/11 ‐ 
9/30/11  Funded 

Development and Application of 
Process Monitoring Techniques 
for Transfer Facility Safeguards, 
11‐0487  $80,000 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

8/15/10 ‐ 
4/15/11  Funded 
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H. Liao 
Modification and Development 
of a RAMI Model of the SNS 
Accelerator Systems Complex, 
10‐092814  $10,000 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

4/1/10 ‐ 
7/31/10  Funded 

Wind Energy and Sustainable 
Energy Solutions, 10‐103018  $100,001  Wichita State University 

5/1/10 ‐ 
4/30/11  Funded 

Modification and Development 
of a RAMI Model of the SNS 
Accelerator Systems Complex, 
11‐0047  $53,408 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

8/1/10 ‐ 
7/31/11  Pending 

Novel Multi‐Mode Monitoring of 
Distributed Gas Pipeline Systems 
by Wireless Sensor Network, 11‐
0208  $40,001 

Boston Applied Technologies, 
Inc. 

1/1/11 ‐ 
12/31/11  Not Funded 

G. I. Maldonado 
Nuclear Analysis and Fuel 
Performance Code Evaluations, 
10‐071910  $45,001 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

1/1/10 ‐ 
6/30/10  Funded 

Spatial Kinetics Modeling of the 
High Flux Isotope Reator, 10‐
071911  $68,109 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

1/1/10 ‐ 
12/31/10  Funded 

End‐To‐End Lattice Physics to 
Core Design Educational 
Modules for BWR Fuel 
Management Training, 10‐
072158  $101,129 

Nuclear Regulatory 
Commission 

6/1/10 ‐ 
6/30/11  Pending 

Curriculum Development for 
Consortium for Advanced 
Simulation of Light Water 
Reactors (CASL), 10‐082519  $450,001 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

10/1/10 ‐ 
9/30/15  Funded 

Isotopic Tracking Evaluation for 
HFIR with the TCOMP and 
ORIGEN Codes, 10‐113296  $19,000 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

5/17/10 ‐ 
9/30/10  Funded 

Improving Research and 
Educational Activities in Higher 
Education, 10‐113298  $110,400  University of Maryland 

10/1/10 ‐ 
9/30/13  Pending 

Nuclear Analysis and Fuel 
Performance Code Evaluations, 
10‐123583  $110,000 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

1/1/10 ‐ 
6/13/11  Funded 

Joint Faculy, 11‐0105  $47,175 
DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

8/1/10 ‐ 
7/31/11  Funded 

US NRC Scholarships for 
Excellence and Diversity in 
Nuclear Engineering Education 
at UT, 11‐0181  $200,000 

Nuclear Regulatory 
Commission 

7/1/11 ‐ 
6/30/13  Pending 

US NRC Graduate Fellowships 
for Excellence and Diversity in 
Nuclear Engineering Education 
at UT, 11‐0182  $400,000 

Nuclear Regulatory 
Commission 

7/1/11 ‐ 
6/30/15  Pending 



2010 Annual Report  64 

Verification of the CENTRM 
module for High Temperature 
Gas‐cooled Reactor Applications, 
11‐0415  $109,264  University Of Arizona (AS400) 

10/15/10 ‐ 
10/14/12  Funded 

End‐to‐End Lattice Physics to 
Core Design Educational 
Modules for Nuclear Fuel 
Management Training, 11‐0537  $59,728 

Nuclear Regulatory 
Commission 

5/2/11 ‐ 
5/1/12  Pending 

Optimization of SCALE Code for 
Simulating Active Interrogation 
for Safeguards Applications, 11‐
0606  $449,999  DOE ‐ US Dept. of Energy 

5/1/11 ‐ 
4/30/14  Not Funded 

Core‐Wide Three‐Dimensional 
Isotopic Uncertainty 
Characterization of Spent Fuel 
Assemblies in Light and Heavy 
Water Reactors under Actual, 
11‐0608 Operational and 
Discharge Conditions.  $449,999  DOE ‐ US Dept. of Energy 

5/1/11 ‐ 
4/30/14  Not Funded 

L.F. Miller 
Transformational Scintillation 
Materials for Neutron and 
Gamma, 10‐123727  $399,963 

US Dept. of Homeland 
Security 

9/1/10 ‐ 
8/31/11  Funded 

Development of Education and 
Training Materials for Nuclear 
Waste Management to Help 
Start a MS Option in Health 
Physics at Missouri S&T, 11‐0536  $100,000 

Missouri University of Science 
and Technology 

3/1/11 ‐ 
2/28/13  Pending 

Development of an Introductory 
Course on Reactor Physics, 
Reactor Systems and Reactor 
Operations, 11‐0548  $75,000 

Nuclear Regulatory 
Commission 

5/1/11 ‐ 
4/30/2012  Pending 

R.E. Pevey 
Develop a Critical Excursion 
Analysis Capability Using the 
COMSOL Multiphysics Platform, 
11‐0467  $73,730 

DOE ‐ BWXT Y‐12, LLC‐Oak 
Ridge National Laboratory 

10/1/10 ‐ 
12/31/11  Funded 

A.E. Ruggles 
Computer Fire Modeling for 
Nuclear Engineering 
Professionals, 10‐072029  $16,654 

Nuclear Regulatory 
Commission 

6/1/10 ‐ 
5/31/11  Pending 

Software License Agreement‐ 
10‐LA‐14, 10‐092580  $0  Battelle Energy Alliance, LLC  Pending 

HFIR Target Assessments, 10‐
113353  $13,805 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

6/7/10 ‐ 
10/13/10  Funded 

HFIR SAFETY ANALYSIS FOR LEU 
FUEL, 11‐0614  $20,954 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

12/1/10 ‐ 
5/31/11  Funded 

L.W. Townsend 

Lunar Reconnaissance Orbiter 
Measurement Investigation 
Science Mission Phase, 11‐0630  $244,979  University of New Hampshire 

3/1/11 ‐ 
3/15/13  Pending 
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Develop lookup tables or 
parameterizations (curve fits) of 
particle fluences using the 
FLUKA Monte Carlo transport 
code, 11‐0660  $63,558 

Wyle Laboratories Inc.‐
Accounts Payable 

12/1/10 ‐ 
9/25/11  Funded 

ADDITIONAL IMPROVEMENTS 
TO THE HZETRN CODE AND THE 
NUCFRG2 DATABASE 
(AUGMENTATION REQUEST FOR 
NASA GRANT NO. 
NNX10AD18A), 11‐0845  $10,000 

NASA ‐ Langley Research 
Center 

1/1/11 ‐ 
12/31/11  Pending 

B.R. Upadhyaya 

Nuclear Reactor Instrumentation 
and Control (I & C) and Digital I 
& C Implementation, 10‐072028  $166,925  University of Florida 

9/1/10 ‐ 
8/31/12  Funded 

Mining and Analysis of 
Performance Database Related 
to Nuclear Plant Equipment and 
Field Device,   10‐082489  $36,938 

DOE‐ Idaho National 
Laboratory 

3/1/10 ‐ 
9/30/10  Funded 

Resilient, Survivable, 
Trustworthy Control Systems for 
Electric Grid Transmission and 
Distribution, 11‐0061  $705,577 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

10/1/10 ‐ 
9/30/13  Pending 

B.D. Wirth 

Governor's Chair Joint Faculty, 
11‐0009  $108,800 

DOE ‐ UT‐Battelle ‐ Oak Ridge 
National Laboratory 

8/1/10 ‐ 
7/31/11  Funded 

Modeling Investigation of the 
Stability and Irradiation‐Induced 
Evolution of Nanoscale 
Precipitates in Advanced 
Structural Materials, 11‐0113  $380,648 

DOE‐ Idaho National 
Laboratory 

9/30/10 ‐ 
9/29/14  Funded 

Microstructure and Property 
Evolution in Advanced Cladding 
and Duct Materials Under Long‐
Term and Elevated Temperature 
Irradiation: A Combined 
Modeling and Experimental 
Investigation, 11‐0239  $1,320,667 

DOE‐ Idaho National 
Laboratory 

9/30/10 ‐ 
9/29/13  Funded 

Collaborative Research: 
Anisotropic Diffusion and Defect 
Cluster Formation in Zirconium 
Alloys Under Irradiation, 11‐
0538  $400,357 

NSF ‐ National Science 
Foundation 

8/15/11 ‐ 
8/14/14  Not Funded 
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