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The use of Artificial Intelligence (Al) as an assisting function in safety assessment is still a young and rapidly evolving
discipline. With the increasing availability of large language models (LLMs), Al-based support is beginning to enter the
domain of safety evaluation for safety-critical systems. Recent exploratory studies have demonstrated their potential
application in established methods such as Hazard and Operability Analysis (HAZOP), System-Theoretic Process Analysis
(STPA), and Functional Hazard Assessment (FHA). More broadly, researchers are asking how Al can meaningfully assist
human experts in identifying, analyzing, and reasoning about hazards.

Current investigations are, however, largely experimental in nature—often limited to individual case studies that explore
technological possibilities rather than establishing methodological foundations. These early trials mainly reflect a phase of
technological exploration, where practitioners are still learning how to integrate Al effectively into existing safety
processes. Yet several fundamental questions remain unaddressed, despite being essential for the reliable and transparent
application of Al in safety assessments.

Among the most critical challenges are the rapid evolution of LLMs and their frequent model updates—typically released
annually by major providers such as OpenAl. Each new version introduces improved capabilities but also renders previous
models inaccessible, which hampers reproducibility, comparability, and transparency of safety-related evaluations.
Consequently, organizations and researchers must repeatedly reassess and validate their Al-assisted workflows.

This review paper provides a structured overview of these developments and identifies key factors which may influence
the successful integration of Al into safety assessment processes. It highlights methodological, technical, and
organizational aspects that must be considered to maintain robustness and traceability in Al-supported safety analyses
and proposes guiding principles for adapting safety evaluation frameworks to the continuously changing landscape of
artificial intelligence.
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