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Artificial intelligence is being increasingly applied in nuclear power plants, supporting tasks ranging from equipment fault
diagnosis to plant-wide status assessment. While many studies focus on abnormal or emergency scenarios, the majority
of plant operations occur under normal conditions. When using real plant data, this means that most of the available
records come from normal operation. This highlights the need to develop methods specifically designed to understand
and utilize this type of data.

Currently, there is no widely accepted set of variables or indicators that clearly represent the normal state of a nuclear
power plant. In this study, we explore a data-driven approach to identify such representative variables from thousands of
time-series signals. Since no faults or disruptions are present, we assume that the physical relationships between signals
remain stable. Based on this assumption, we group variables that respond in similar ways when certain components are
operated. Shape-based clustering is used to discover such groups, and representative variables are selected from each
one. We tested whether the variables are meaningfully grouped using various methods, including dynamic time warping.
This study explores feature selection as a foundational technique for future automation of normal operation data
analysis. Our long-term goal is to use this foundation to support automated labeling and classification of operational data
using unsupervised learning techniques. We believe this approach can contribute to practical Al applications in nuclear
systems, especially in cases where abnormal data is limited but large amounts of normal operation data are available.
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