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Research and Professional Experience

Oak Ridge National Laboratory (1991-present)

Dr. Michael D. Muhlheim is a research and development staff member in the Modern Nuclear 1&C
Group, in the Advanced Reactor Engineering and Development Section, at the Oak Ridge National
Laboratory (ORNL). Through experience and training, Dr. Muhlheim is well versed in performing
qualitative and quantitative safety assessments on currently operating and advanced nuclear power plant
(NPP) designs, evaluating the instrumentation and control (I&C) systems for NPPs and research reactors,
and developing new tools and metrics for evaluating those systems.

Dr. Muhlheim has been involved in performing the technical evaluations of the 1&C systems for the US-
APWR, ESBWR, APR1400, ACR-1000, Doosan, and GE-H for input into the U.S. Nuclear Regulatory
Commission (NRC) safety evaluations. Other NRC related work included evaluating the systems
interactions at NPPs (NUREG/CR-3922), serving as project manager for the Accident Sequence
Precursor program to provide estimates of the significance of operating events (NUREG/CR-4674, Vols.
23, 25-27), developing a set of guidelines for evaluating the adequacy of the design of highly integrated
control room communications (NUREG/CR-6991), evaluating the emerging technologies in the 1&C at
NPPs (NUREG/CR-6992), investigating diversity attributes for safety-related digital systems
(NUREG/CR-7007), providing a technical basis for the use and evaluation of embedded digital devices
(NUREG/CR-7372), and the primary author of the Interim Staff Guidance for the format and content of
1&C applications for nuclear power utilization facilities and the reviewer guidance for those applications.

Dr. Muhlheim has also been involved in the design of research reactors and advanced nuclear power
plants (e.g., Transformational Challenge Reactor, Advanced Neutron Source, IRIS, BWRX-300), and
space craft (e.g., JIMO). Dr. Muhlheim was the Project Manager for developing a prototype computer
code called risk-based design optimization tool (RBOT) that allows designers to examine the reliability
characteristics of design alternatives and observe how design changes affect the plant’s ability to respond
to different internally and externally initiated events. The RBOT prototype was successfully used by
Westinghouse to lower the initial estimated core damage frequency (CDF) for its IRIS reactor by almost 2
orders of magnitude. Westinghouse then applied the lessons learned from the evaluation of IRIS to make
design changes to its AP-1000 reactor during the last year of its design certification review by the NRC.
Advancements in this work led to the development of a supervisory control system for the PRISM reactor
and the Operational Performance Risk Assessment applied to the BWRX-300.

Dr. Muhlheim has been involved in the early design stages of several large projects including identifying
and evaluating the risks associated with launching a space reactor, determining top-level reliability and
safety requirements for a space reactor on a lunar or Martian surface, evaluating the reliability
characteristics of different I&C systems including autonomous control for deep space applications,
managing the development of a probabilistic risk assessment (PRA) tool to perform concept-level
predictions of system safety and reliability for GEN IV nuclear power plants, and acting as the task



manager of the Conceptual Safety Analysis Report for the Advanced Neutron Source (ANS). In addition,
as part of the Plant Design Requirements Working Group for the ANS, he was involved in specifying the
design requirements and safety and licensing criteria for the facility, and the identification of safety
classifications for structures, systems, and components for both reactor and nonreactor safety classes.

H&R Technical Associates (1990-1991)

Performed criticality safety, transportation, and reliability risk assessments of several DOE facilities.
Performed source term, shielding, and criticality analyses for the Safety Analysis Report for Packaging
(SARP): Multi-hundred Watt Isotope Heat Source Shipping Container.

JBF Associates (1980-1990)

Performed reliability, risk assessment, criticality calculations, and process hazards analyses. Used all of
the hazard analysis tools and all of the risk metrics. In addition, performed reviews of operating
experience of nuclear power plants, both foreign and domestic.

Synergistic Activities
e General Chair of the International Probabilistic Safety Assessment 2023 conference
e  Current Chair of the ANS standards working group (WG) 3.15, Risk-Informed Selection of
Critical Digital Assets (CDAs) for Nuclear Power Systems
e Authored or co-authored over 150 journal articles and reports
e Recipient of the American Nuclear Society’s Mark Mills award (1996)
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