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Facility Vulnerability Analysis

· ORNL Program Manager for DTRA Counter-Proliferation Project on nuclear facility vulnerability

· Analyzed the vulnerability of nuclear facilities to military or terrorist weapons for the Defense Threat Reduction Agency, Defense Intelligence Agency, and Air Force Institute of Technology.  Developed detailed models for the facility kill probability, probability of an accompanying radiological accident, potential for radioactive releases, and expected facility downtime.

· Developed numerous facility layout and system logic models to analyze the vulnerability of domestic nuclear reactors for the Nuclear Regulatory Commission.

· Helped plan and conduct experiments to measure the blast fragility of nuclear facility components and the radiological releases expected for various weapon types.

· Worked with aerosol transport codes to quantify atmospheric releases from incidents at reprocessing facilities. 

· Developed a model to incorporate nuclear weapon blast effects into the VISAC vulnerability code. 
· Took part in vulnerability survey of the Niagara Power Project hydroelectric facility for the DOE Office of Energy Assurance.

Fluid Dynamic and Thermal/Hydraulic Analysis

· Leader of Gas Modeling Team for Domestic Uranium Enrichment Centrifuge Experiment (DUECE) and Stable Isotopes centrifuge programs at ORNL.  Responsible for modeling of centrifuge gas flow hydraulics, thermal profiles, and separative performance.

· Member of Thermal Hydraulic Design Group for the Advanced Neutron Source (ANS) reactor project. Developed a model for flow excursion transients and a loop stability analysis for natural circulation in the ANS.
· Produced numerous thermal hydraulic safety analyses for irradiation experiments and equipment upgrades in the HFIR reactor at ORNL.
· Performed heat transfer calculations related to decommissioning of the Molten Salt Reactor Experiment at ORNL.
· Created a procedure using normalized scaling parameters to obtain dynamic similarity between a space Rankine cycle system and a ground-based experiment with simulant fluids.                             

Academic/Teaching Experience
· Served on master’s thesis committees as an adjunct professor for students at the University of Tennessee, Knoxville, and the Air Force Institute of Technology.  Also served on two PhD dissertation committees with the University of Central Florida.                             
· Instructor for undergraduate heat transfer courses, University of Kentucky.

Relevant Research Funding

· The DTRA Counter-Proliferation Project is expected to continue for the next several years at a funding level of ~$1.5 million/year.
· FY 2020, $1.522 million from DTRA, contact Todd H. Hann (DTRA Branch Chief), DTRA Nuclear Counter-Proliferation Program 
· FY 2019, $1.055 million from DTRA, contact Todd H. Hann (DTRA Branch Chief), DTRA Nuclear Counter-Proliferation Program 

· FY 2019, $500K from DOE NA-22, contact Tim Ashenfelter (DOE NA-22), DOE Novel Purification Program 
· FY 2018, $896K from DTRA, contact Todd H. Hann (DTRA Branch Chief), DTRA Nuclear Counter-Proliferation Program 

· FY 2018, $200K from DOE NA-22, contact Tim Ashenfelter (DOE NA-22), DOE Novel Purification Program 
· FY 2017, $1.485 million from DTRA, contact Todd H. Hann (DTRA Branch Chief), DTRA Nuclear Counter-Proliferation Program
· FY 2009, $150K from DOE NA-22, contact Mike Ortelli, Characterization of High Explosives for Nuclear Weaponization
· FY 2009, $390K from DHS SERRI Program, contact Ben Thomas, Blast Algorithms for Modeling IEDs in Urban Areas
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C. D. Sulfredge, R. L. Sanders, and R. H. Morris, Waterborne Blast Effects for Nuclear Power Reactors, ORNL/NRC/LTR-04/09, Oak Ridge National Laboratory, Oak Ridge, TN, December 2003. 
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