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Ensuring the safety, reliability, and economic
viability of energy systems’ production,
storage, delivery, and end-use is a top priority
across different energy industry sectors.
Quantitative and qualitative risk assessment
methodologies have contributed to the
continuous improvement of the economic and
safety records of the critical energy systems
and their supply chain, including process
plants, pipelines, and refueling stations. As the
energy industry transitions towards a more
sustainable future by integrating sustainable,
carbon-neutral alternatives across all sectors
of system lifecycle, there is a need for a
rigorous evaluation of the safety and economic
viability of these alternatives. This research
seminar will cover activities focused on
addressing uncertainties in risk and reliability
assessment of energy systems critical to
national and global energy security. One of
the directions is to integrate Al/ML methods
with multi-criteria decision-making (MCDM)
approaches to rank alternative process design
pathways. In addition, the development of
integrated safety, reliability, and economic
assessment for nuclear-integrated electrolytic
hydrogen production will be discussed. This
work is funded by the Department of Energy-
Office of Nuclear Energy in its effort to create
efficient, affordable, reliable energy generation
and delivery technologies in the U.S. Also, |
will discuss efforts to leverage reports by the
U.S. Chemical Safety Board (CSB) to learn
from industrial accidents involving hazardous
chemicals to enhance our understanding of
flammability and explosion risks in enclosed
process building. Finally, | will present work
aimed at enhancing our understanding of the
human aspects involved in systems safety and
risk assessment through the development of
model-based approaches to qualitatively and
quantitatively assess human reliability analysis
(HRA).
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