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The effective integration of Process Safety Management (PSM) and Asset Management (AM) remains a persistent
challenge for high-risk industries, despite the conceptual maturity of ISO 55001:2024, which defines requirements for
asset management systems focused on value creation, life-cycle management, and risk treatment (ISO, 2024; ISO/TC 251,
2024). Recent research highlights governance gaps and operational silos between asset integrity and process safety,
affecting safety barriers, equipment availability, and life-cycle cost (Ayomoh et al., 2025). Parallel studies in process-risk
methodology emphasize the need for integrated and adaptive approaches, aligned with ISO 31000:2018, and the
incorporation of reliability and organizational-resilience metrics (Ab Rahim et al., 2024; Ab Rahim et al., 2025).

This paper proposes a Process Safety — Asset Managment Convergent Framework designed to: (i) align asset objectives
with safety targets and acceptable-risk levels; (ii) embed reliability and risk data into life-cycle decision-making; and (iii)
synthesize performance through Composite Asset-Integrity Indicators (CAll) that merge risk exposure (probability x
consequence), reliability indices, and life-cycle cost. A mixed-method research design will be adopted, combining system
mapping, reliability-risk modeling, and a pilot implementation in a realistic process-industry environment with before-after
evaluation.

The study expects to demonstrate measurable improvements in traceability between asset degradation, safety-barrier
performance, and organizational objectives; enhanced consistency in risk-based maintenance prioritization; and executive
transparency through the CAIl system. The paper also examines practical limitations—data quality, deep uncertainty,
information-system integration, and cultural change—alongside lessons learned for sectoral replication. The proposed
framework contributes a pragmatic blueprint for convergence between PSM and AM under ISO 55001's value-driven
logic, addressing recent calls for integrated safety—security—reliability management in process industries (Ayomoh et al.,,
2025; Ab Rahim et al., 2025).
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