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ABSTRAK

Wire rope merupakan komponen vital dalam sistem penarikan kapal pada proses docking dan
undocking di pelabuhan. Kegagalan wire rope dapat menyebabkan hilangnya kendali terhadap
kapal, kecelakaan kerja, hingga kerugian ekonomi yang signifikan. Penelitian ini bertujuan untuk
mengidentifikasi failure mode pada wire rope, menganalisis tingkat risiko menggunakan metode
Failure Mode and Effects Analysis (FMEA), serta merumuskan rekomendasi strategi perawatan
berbasis risiko (Risk-Based Maintenance/RBM). Data dikumpulkan melalui pengamatan
lapangan, data historis kegagalan, dan kuesioner kepada responden terkait di galangan kapal. Hasil
analisis menghasilkan nilai Risk Priority Number (RPN) untuk setiap failure mode yang kemudian
dipetakan ke dalam matriks risiko sebagai dasar penentuan prioritas perawatan. Penelitian ini
diharapkan dapat berkontribusi dalam meningkatkan keandalan dan keselamatan operasional
sistem penarikan kapal di pelabuhan Indonesia.

Kata kunci: wire rope, docking, undocking, FMEA, RPN, Risk-Based Maintenance
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ABSTRACT

Wire rope is a vital component in ship towing systems during the docking and undocking process
at seaports. Failure of wire rope can result in loss of vessel control, workplace accidents, and
significant economic losses. This study aims to identify failure modes in wire rope, analyze risk
levels using the Failure Mode and Effects Analysis (FMEA) method, and formulate risk-based
maintenance (RBM) strategy recommendations. Data were collected through field observations,
failure history records, and questionnaires distributed to relevant respondents at the shipyard. The
analysis produces Risk Priority Number (RPN) values for each failure mode, which are then
mapped into a risk matrix as the basis for maintenance prioritization. This research is expected to
contribute to improving the reliability and operational safety of ship towing systems at Indonesian
ports.

Keywords: wire rope, docking, undocking, FMEA, RPN, Risk-Based Maintenance
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