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Knowledge Areas
· Nuclear storage 10CFR72 and transportation 10CFR71 issues.
· Programming –Python, Dash, Pandas, Bash, Excel VBA, MySQL
· Software – SCALE, limited ANSYS CFX, limited MCNP
· Radiation shielding and source term generation
Experiences
Research Staff—Oak Ridge National Laboratory 2016-Present
Evaluated potential strategies for storage and transportation of spent nuclear fuel
This work focused largely on cost estimation, queue development, implications of canister standardization and analysis automation. In addition to performing system analysis studies, I developed code to produce cash flow estimates for 100 cost categories. It uses system analysis tool output, determines facility requirements, and queries a database of unit costs to produce an Excel file with cash flows and other additional logistics information. 
Timeframe: 2014 and ongoing
Managers: Robby Joseph (Now at INL) & Rob Howard (Now at PNNL) & Josh Jarrell (Now at INL)
Develop experimental plan for an integrated shielding benchmark
I developed a shielding benchmark experimental setup at the Nevada National Security Site.  This work is to produce benchmarks for untested shielding material configurations using a prompt burst assembly, with the ultimate goal to help reduce uncertainty in shielding models below the current standard. 
Timeframe: 2019 and ongoing
Manager: Doug Bowen
Evaluated economics of a hypothetical SMR installation at the Eastman Chemical Company in Kingsport, TN
We examined the feasibility of using SMR power sources at a chemical processing facility. My role was to perform high level economic analysis to show tradeoffs for using SMR systems versus other energy sources.
Timeframe: 2020 
Manager: Scott Greenwood

Probed for unexpected behavior in high burnup/enhanced enrichment LWR fuel lattice models
This work examined LWR lattice behavior at higher enrichments and burnups to address NRC inquiries. The work primarily focused on in-core behavior, and decay heat shortly after discharge. My role was to analyze isotopic inventories relevant to decay heat, criticality and the radiation source term.
Timeframe: 2020 
Manager: William Wieselquist and Robert Hall (Now at EPRI)
Research of the relationship between decay heat and radiation dose
This project compares doses predicted by the MAVRIC shielding code against decay heats predicted using Regulatory guide 3.54, revision 2 and ORIGEN. It uses the UNF-ST&DARDS software to automate analyses of spent fuel systems, and it builds off an SQL database recording U.S. commercial spent fuel inventory.
Timeframe: 2019
Manager: Kaushik Banerjee (Now at PNNL)
Develop isotopic source terms for hypothetical radiation releases
This supported an EPRI project to evaluate the implications of a cask breach event due to chloride induced stress corrosion cracking.  To develop cask release source terms, I automated TRITON lattice physics calculations using SCALE, and performed extensive queries to a database of spent fuel assembly and cask information to characterize typical and bounding nuclide inventories. 
Timeframe: 2018 
Manager: Kaushik Banerjee (Now at PNNL)
Worked in a similar role as a post-master researcher under ORISE from 2014 to 2016 
Graduate Research Assistant— Korean Advanced Institute of Science and Technology Fall 2011-Fall 2013
· Developed and tested models of electrochemical systems using Fortran and ANSYS CFX
· The CFX model included turbulent flow, mass transport, and electrochemical reaction kinetics.
· Reproduced experimental results with the Fortran electrorefiner code, coupled with a MATLAB multi-parameter optimization algorithm to obtain physical parameters
· Assembled a molten salt experimental facility.  Included a furnace operating at 500°C in an argon glovebox, data acquisition system, and galvanostat.
Education
MS in Nuclear Engineering 2013—GPA: 3.9/4.3
1D and 3D Simulation of Electrochemical Behavior of U/UCl3 and Pu/PuCl3 in Molten Salt Systems
Korean Advanced Institute of Science and Technology (KAIST), Daejeon, South Korea
BS in Nuclear Engineering 2010—GPA: 4.0/4.0
North Carolina State University, Raleigh, North Carolina
Publications & Conference Papers
· Riley Cumberland, Cihangir Celik, Mathieu Dupont, and Douglas G. Bowen, Criticality Accident Alarm System Shielding Benchmark: Integral Experiment Request 498, Critical Engineering Decision 2 Report. ORNL/TM-2021/2172 (September 2021).
· Riley Cumberland, Ryan Sweet, Ugur Mertyurek, Robert Hall, and William A. Wieselquist, Isotopic and Fuel Lattice Parameter Trends in Extended Enrichment and Higher Burnup LWR Fuel Vol. II: BWR Fuel, ML21088A354, UT-Battelle, LLC, Oak Ridge National Laboratory (March 2021).

· Robert Hall, Riley Cumberland, Ryan Sweet, and William A. Wieselquist, Isotopic and Fuel Lattice Parameter Trends in Extended Enrichment and Higher Burnup LWR Fuel Vol. I: PWR Fuel, ML21088A336, UT-Battelle, LLC, Oak Ridge National Laboratory (February 2021).

· R. Cumberland, M. Tooley, “Trends in Dry Storage Cask Loading at Operating Reactor Sites,” International High-Level Radioactive Waste Management Conference, Knoxville, TN, April 14-18, 2019.

· R. A. Joseph, R. Cumberland, R. L. Howard, et. al., “Commercial SNF Pickup Queue Under the Standard Contact and Analysis of Hypothetical Alternate Acceptance Strategies,” International High-Level Radioactive Waste Management Conference, Knoxville, TN, April 14-18, 2019.

· R. Cumberland, K. Banerjee, “Baselining a Spent Nuclear Fuel Cask Shielding Model,” Radwaste Solutions, April 2018.

· R. A. Joseph, J. J. Jarrell, R. Cumberland, et. al. “Standardized Canisters for Spent Nuclear Fuel: Their Potential Impact and a Proposed Path Forward,” International Journal of Integrated Waste Management, Science and Technology 2:3 (2017)
· J. J. Jarrell, R. A. Joseph III, R. Cumberland, et. al. “A Proposed Path Forward for Standardization,” Waste Management Symposium, Phoenix, AZ, March 5-9, 2017.
· R. Cumberland, A. I. Adeniyi, R. L. Howard, R. A. Joseph, J. J. Jarrell, M. Nutt “Preliminary Concept of Operations for the Spent Fuel Management System,” Waste Management Symposium, Phoenix, AZ, March 5-9, 2017.
· R. Cumberland, K. A. Williams, J. J. Jarrell, R. A. Joseph, “Cost Sensitivity Analysis for Consolidated Interim Storage of Spent Fuel: Evaluating the Effect of Economic Environment Parameters,” ORNL/TM-2016/681, DOI: 10.2172/1347321, 2016. 
· J. J. Jarrell, R. A. Joseph III, Riley M. Cumberland, G. M. Petersen, J. Fortner, E. Kalinina, T. Severynse, “An Evaluation of Standardized Canisters in the Waste Management System,” Proc. WM2016, Phoenix, AZ, March 6-10, 2016
· Mario Gonzalez, Lauryn Hansen, Devin Rappleye, Riley Cumberland, Michael Simpson, “Application of a One-dimensional Transient Electorefiner Model to Predict Partitioning of Plutonium from Curium in a Pyrochemical Spent Fuel Treatment Process,” Nuclear Technology 192 (2015)
· Riley Cumberland, Josh Jarrell, Rob Howard, Jeff Williams, “A Review of Multipurpose Canister Concepts for Standardization in the Waste Management System,” Waste Management Conference, Phoenix, AZ (2015)
· Riley Cumberland, Man-Sung Yim, “A Computational Meta-analysis of UCl3 Cyclic Voltammograms in LiCl-KCl Electrolyte,” Journal of the Electrochemical Society  161:4 (2014)
· Riley Cumberland, Man-Sung Yim, “Development of a 1D Transient Electrorefiner Model for Pyroprocess Simulation,” Annals of Nuclear Energy 71 (2014)
· Riley Cumberland et al. “Analysis of Equilibrium Methods for the Computational Model of the Mark-IV Electrorefiner,” Nuclear Engineering Technology, 11:6 (2011)
· Riley Cumberland, George Mesina, “Improvements to the Time Stepping Algorithm of RELAP5-3D,” DOE Journal of Undergraduate Research, 9 (2009)
