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Functional Safety Assessments (FSA) in accordance with the international standards 1EC 61511 and IEC 61508 require an
independent and systematic evaluation of all safety life-cycle activities. Traditionally, this process relies on expert
judgment and detailed manual review of extensive documentation, including hazard analyses, Safety Integration Level
(SIL) verifications, Safety Requirements Specifications (SRSs), and detailed design dossiers.

A representative example are the personnel safety systems at the European Spallation Source (ESS) facility in Lund,
Sweden, where the author has served as an external functional safety assessor for several years. The project encompasses
more than seventy individual FSAs at different life cycle stages, covering different parts of the facility and the scientific
instruments, each with its own complex documentation set. The scale and heterogeneity of these assessments illustrate
the potential for Al tools to streamline human review by automating consistency checks, flagging gaps or contradictions,
and allowing assessors to focus on higher-level safety judgments.

This study investigates the use of ChatGPT as an automated assistant to support FSA activities in the process industry. The
retrieval-augmented large language model was augmented with the IEC standards and tested on representative, fictitious
safety assessment documents, deliberately injected with typical errors, inconsistencies, and omissions. It demonstrated the
ability to detect those omissions and inconsistencies as well as incomplete risk documentation. It showed potential for
summarizing the findings in a structured report format, including references to applicable standard requirements. The
model also successfully analysed graphical inputs such as event-tree diagrams (ETA) and highlighted potential gaps. The
findings demonstrate that LLMs can augment human assessors by performing preliminary reviews, clause mapping, and
risk-consistency checks, thereby increasing assessment efficiency and transparency. This approach could be generalized
to automate other assessment processes following relevant standards across different application domains.
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