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Abstract

Recent advancements in intelligent systems aim to address challenges in diverse but related critical
areas of energy engineering such as power system safety and nuclear energy security. The data
generated in these applications increases exponentially due to the penetration of modern information
technologies as well as their sensitive nature and need for accurate and fast data processing and
analysis. For instance, power systems and distribution grids are monitored 24/7 by a variety of sensors
aiming at predicting or diagnosing operational malfunctions. In such environments, the limitation of
human operators to follow and interpret the huge volume of data offer opportunities for machine
learning to support effective and fast decision making. Artificial intelligence tools such as learning
kernel machines and fuzzy logic have been successfully applied in both areas. For example, in smart
power systems Pareto-driven ensembles of kernel machines are shown to accurately forecast the
future load demand, while fuzzy logic tools may be used to analyze gamma-ray signals and identify
threats. Results from advanced power systems and nuclear energy security applications will be
presented and implications for future research will be discussed.
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