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Abstract

The Fourth Industrial Revolution (Industry 4.0) presents novel challenges that necessitate a
modern approach, innovative thinking, and adherence to international standards for risk
management, physical asset management, and fourth-generation maintenance and repair
practices. Reliability-Centered Maintenance (RCM) stands out as a leading methodology that
not only aligns with these international standards but also empowers users to comprehensively
understand and quantify the risks associated with asset ownership and operation. This study
aimed to design and implement a reliability and risk-based maintenance system within an
upstream textile industry (Fiber Intermediate Product Co.) as a case study. Following a review
of foundational research and the collection of equipment-related data, the most critical
equipment was identified using key performance indicators and a multi-criteria decision-
making technique. Subsequently, a Function Block Diagram (FBD) was developed, and
Failure Mode and Effect Analysis (FMEA) worksheets were completed for the selected
equipment. Risk analysis techniques were then applied, revealing 113 critical failures. Finally,
appropriate maintenance strategies were determined for each failure using a decision-making
diagram and an RCM worksheet. The resulting maintenance activities comprised 69% On-
Condition Maintenance, 10% Scheduled Restoration, 7% Scheduled Discard, 7% Redesign,
5% Failure Finding, and 2% Run-to-Failure.

Keywords: Reliability-Centered Maintenance (RCM), Function Block Diagram (FBD), Risk
Key Performance Indicators (KPIs), Failure Mode and Effect Analysis (FMEA).



