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Education 

PhD, Nuclear Engineering, The Ohio State University (2014) 
MS, Nuclear Engineering, The Ohio State University (2011) 
BS, Mechanical Engineering, The Ohio State University (2010) 

Professional Summary 
Dr. Christian Petrie leads the Advanced Fuel Fabrication and Instrumentation Group, primarily focusing on nuclear 
fuel development and accelerated fuel qualification using advanced manufacturing, accelerated irradiation testing, 
and sensor integration. Dr. Petrie is driving new innovations in nuclear science and technology through scientific 
output, industry engagement, and organizational and programmatic leadership. He is responsible for the conception 
and commissioning of several unique separate-effects irradiation vehicles in the High Flux Isotope Reactor that 
target important phenomena specific to advanced nuclear fuels, fuel cladding materials, and sensors. Dr. Petrie is a 
leading expert on fiber-optic sensors for nuclear applications. He has demonstrated sensors for measuring reactor 
conditions (e.g., spatially distributed temperature and strain, pressure, corrosion, gamma heating, and liquid level); 
embedded sensors in metal and ceramic materials using various additive manufacturing processes; and published 
many papers on the performance of fiber-optic sensors under extreme nuclear reactor–relevant environments. He 
holds numerous programmatic leadership roles within the US Department of Energy, Office of Nuclear Energy 
(DOE-NE), and has received many awards for his professional service. 

Professional Experience 
Oak Ridge National Laboratory 
Group Leader, Senior R&D Staff October 2020–present 
R&D Staff January 2018–September 2020 
Weinberg Fellow, R&D Associate July 2014–December 2017 
The Ohio State University 
Nuclear Energy University Program Research Fellow September 2010–July 2014 
Undergraduate Research Assistant September 2009–September 2010 

Research Interests and Accomplishments 
• Managing a group of 15 R&D staff members focused on the design, analysis, and advanced manufacturing of 

nuclear fuels and evaluating fuel performance using embedded sensors and state-of-the-art measurement 
techniques before, during, and after irradiation (2020–present) 

• >125 peer-reviewed publications with Google Scholar h-index=20; citations=1,377; i10-index=41 (as of 
1/22/2024) 

• 6 US nonprovisional patent applications (5 pending) 
• Principal investigator (PI) or co-investigator on 10+ successful DOE-NE proposals (2016–2023) 
• ORNL PI of the WIRE-21 experiment, the most highly instrumented irradiation experiment ever performed in 

the High Flux Isotope Reactor that is exposing fiber-optics, self-powered neutron detectors, thermocouples, 
passive temperature and neutron flux sensors, and wireless temperature and pressure sensors to extreme 
neutron fluence (2019–present) 

• Conceived and commissioned the MiniFuel irradiation vehicle for performing separate-effects irradiation 
testing of advanced nuclear fuels, which has become a critical part of the industry’s accelerated fuel 
qualification approach (2016–present) 
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• ORNL lead for embedding sensors within a wide range of metal and ceramic materials using solid-state and 
powder bed additive manufacturing technologies to measure a wide range of parameters such as corrosion, 
pressure, and spatially distributed temperature and strain (2018–present) 

• PI for a series of neutron irradiation experiments to evaluate the effects of extreme displacement damage on 
the dimensional stability and optical transmission of fiber-optic materials to inform sensor survivability and 
signal drift for nuclear reactor applications (2014–present) 

• Designed and executed a unique experiment to expose advanced silicon carbide fiber-reinforced, silicon 
carbide matrix composite fuel cladding to simultaneous neutron irradiation and radial heat flux to provide an 
accelerated, cost-effective way to simulate representative stresses in light water reactors (2015–2019) 

Awards and Honors 
Senior Member, Institute of Electrical and Electronics Engineers (2023) 
Oppenheimer Science and Energy Leadership Program Fellow, National Laboratory Director’s Council (2023) 
Landis Young Member Engineering Achievement Award, American Nuclear Society  (2022) 
Most publications, ORNL Nuclear Energy and Fuel Cycle Division  (2021, 2022) 
Incentive Performance Award, ORNL (2021) 
Technology Commercialization Award, ORNL Technology Transfer (2021) 
National Academy of Engineering Frontiers of Engineering Symposium Nominee  (2019, 2020) 
Significant Event Award, ORNL  (2019) 
Supplementary Performance Award, ORNL  (2016, 2018) 
Fuel Cycle R&D Excellence Award, US Department of Energy, Office of Nuclear Energy  (2016) 
Alvin M. Weinberg Fellowship, ORNL  (2014–2016) 
Most Outstanding Researcher, OSU Nuclear Engineering Program  (2013) 
Most Outstanding Scholar, OSU Nuclear Engineering Program  (2012) 
Nuclear Energy University Program Fellowship, US Department of Energy, Office of Nuclear Energy (2010–2013) 
Nuclear Energy University Program Scholarship, US Department of Energy, Office of Nuclear Energy (2009–2010) 
Nuclear Engineering Scholarship, US Nuclear Regulatory Commission (2008–2010) 
Engineering Dean’s Award, OSU (2006–2010) 
University Scholarship, OSU (2006–2010) 
Hendrix Engineering Scholarship, OSU (2008–2009) 
Walter H. Kidd Engineering Scholarship, OSU (2006–2007) 
Elks National Foundation Scholarship, Elks National Foundation  (2006–2007) 

Programmatic Leadership Roles 
• ORNL/DOE representative for the Halden Programme Group (2019–present) 
• DOE-NE Advanced Fuels Campaign, Deputy Technical Lead for Irradiation Testing (2020–2022) 
• DOE-NE Advanced Fuels Campaign, work package manager (WPM) for irradiation of accident tolerant fuels 

and accelerated fuel qualification (2017–2022) 
• DOE-NE, Nuclear Science User Facilities Program, Irradiation Technical Lead (2017–2020) 
• DOE-NE, Versatile Test Reactor Program, Principal Investigator for Molten Salt Corrosion Sensor 

Development (2018–2021) 
• DOE-NE Microreactor Program, Instrumentation and Sensors WPM (2020–present)  
• DOE-NE Transformational Challenge Reactor Program, Embedded Sensors Thrust Area Lead (2021–2022) 
• DOE-NE Transformational Challenge Reactor Program, Fuels Thrust Area Lead (2021–2022) 
• DOE-NE Advanced Materials and Manufacturing Technologies Program, Uncertainty Reduction in AM 

Qualification Certification WPM (2022–present) 
• DOE-NE, Advanced Sensors and Instrumentation Program, Sensors for Advanced Reactors Technical Lead 

(2022–present) 
• DOE-NE, Advanced Sensors and Instrumentation Program, Optical Fibers WPM (2022–present) 
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Symposium and Professional Society Leadership 
• Senior Member of the Institute of Electrical and Electronics Engineers (2023–present) 
• ORNL Scientific Secretariat for the Modeling, Experimentation, and Validation Summer School (2019) 
• Member of The Minerals, Metals & Materials Society (2019–present) 
• Member of the American Ceramic Society (2016–present) 
• Member of the American Nuclear Society (2008–present) 
• Member of the Alpha Nu Sigma Honorary (2011–2013) 
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14. B.W. Morgan, M. Van Zile, P. Sabharwall, M. Burger, C.M. Petrie, and I. Jovanovic, “Optical 
absorption of fused silica and sapphire exposed to neutron and gamma radiation with simultaneous 
thermal annealing,” Journal of Nuclear Materials, Vol. 570 (2022) 153945. 

15. D.C. Sweeney, A. Birri, and C.M. Petrie, “Hybrid Method for Monitoring Large Fabry-Pérot Cavity 
Displacements with Nanometer Precision,” Optics Express, Vol. 30 (2022) 29148. 

16. J.D. Arregui Mena, T. Koyanagi, E. Cakmak, C.M. Petrie, W.J. Kim, D. Kim, C.P. Deck, C. Sauder, 
J. Braun, and Y. Katoh, “Qualitative and quantitative analysis of neutron irradiation effects in 
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