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The Safe Machine Parameter system (SMP) is a critical part of the machine protection system in CERN’s
Large Hadron Collider (LHC) and the Super Proton Synchrotron (SPS). It broadcasts safety-critical parameters
like beam energy, beam intensity, the beta functions and flags indicating safety levels of the beam to other
machine protection elements. The current SMP will be replaced by a consolidated system during CERN’s
Long Shutdown 3, foreseen to start in 2026. In this contribution the results of the reliability study of the
new SMP system are presented. This study quantifies the criticality of end-users by identifying the hazard
chains leading to potential damage of the involved equipment. Data-driven risk matrices are used to derive
acceptable failure frequencies and reliability requirements. The study encompasses Monte Carlo simulations
of sub-system level configurations to support the decision-making process in this project.
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