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Recent years have seen an explosive rise in attempts to introduce the concept of agentic artificial intelligence (Al) based
on large language models (LLMs) across various industrial domains. Al assistants equipped with agentic Al capabilities can
autonomously define goals and perform associated tasks in response to increasingly complex and diverse situations. As a
result, they are expected to significantly enhance the safety and efficiency of the facilities in which they are deployed. In
the nuclear domain, parallel to the global trend of developing small modular reactors (SMRs), research has begun on
incorporating Al assistants that embody the concept of agentic Al

When an Al assistant is introduced to support the operation of nuclear power plants (NPPs), a portion of the tasks
traditionally performed by humans will be delegated to the Al system, inevitably increasing the frequency of human-Al
interactions. To evaluate the reliability of this new operational paradigm, careful consideration of human-Al interaction is
required. In particular, the adoption of agentic Al introduces natural-language-based communication between operators
and Al assistants, making it essential to additionally account for human-LLM communication when analyzing human-Al
interactions.

This study aims to develop a taxonomy of communication errors that may arise in human-LLM collaboration within NPP
operational contexts. We first reviewed existing communication error taxonomies relevant to safety-critical domains,
including nuclear, aviation, railway, and medical industries. We then established a human-LLM communication model to
systematically analyze potential communication error modes. Building on these foundations, we examined how LLM-
specific characteristics generate new forms of communication errors. The resulting taxonomy highlights divergences from
human-human communication errors while also capturing shared underlying structures. By providing a structured basis
for identifying, analyzing, and mitigating communication errors, the proposed taxonomy contributes to establishing safer
and more predictable human-Al teaming in NPP operations.
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