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ABSTRAK

Sistem kemudi (steering gear) merupakan salah satu sistem vital pada kapal
tugboat yang berfungsi mengendalikan arah gerak kapal selama proses manuver.
Kegagalan pada sistem kemudi dapat menyebabkan hilangnya kemampuan olah
gerak kapal sehingga berpotensi menimbulkan kecelakaan dan mengganggu
operasional. Oleh karena itu, diperlukan analisis untuk mengidentifikasi potensi
kegagalan serta menentukan prioritas penanganannya. Penelitian ini bertujuan
mengidentifikasi mode kegagalan pada sistem kemudi kapal tugboat, menganalisis
tingkat risiko menggunakan metode Failure Mode and Effect Analysis (FMEA),
serta memberikan rekomendasi tindakan perawatan berdasarkan tingkat risiko
kegagalan. Penelitian dilakukan dengan pendekatan deskriptif menggunakan
metode FMEA. Data diperoleh melalui observasi lapangan, dokumentasi Planned
Maintenance System (PMS), serta wawancara dan kuesioner kepada lima responden
yang memiliki pengalaman dalam pengoperasian dan perawatan sistem kemudi
kapal tugboat. Analisis dilakukan dengan menentukan nilai Severity (S),
Occurrence (O), dan Detection (D), kemudian menghitung Risk Priority Number
(RPN) untuk setiap komponen sistem kemudi mekanik dan elektrik. Hasil
penelitian menunjukkan bahwa komponen yang memiliki tingkat risiko tertinggi
adalah pompa hidrolik, selang hidrolik, dan daun kemudi (rudder blade) dengan
kategori High Risk, sehingga menjadi prioritas utama dalam tindakan perawatan.
Sementara itu, sebagian besar komponen lainnya berada pada kategori Medium Risk
sehingga tetap memerlukan inspeksi dan perawatan berkala. Rekomendasi
perawatan meliputi pemeriksaan tekanan kerja pompa hidrolik, penggantian oli dan
filter sesuai jadwal PMS, inspeksi kondisi selang hidrolik terhadap kebocoran dan
keausan, serta pemeriksaan deformasi, korosi, dan keretakan pada daun kemudi.
Penerapan rekomendasi tersebut diharapkan dapat meningkatkan keandalan sistem
kemudi, meminimalkan risiko kegagalan, serta mendukung keselamatan dan

kelancaran operasional kapal tugboat.

Kata kunci: Failure Mode and Effect Analysis (FMEA), Kapal Tugboat,
Keandalan, Risk Priority Number (RPN), Sistem kemudi, Steering Gear.
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ABSTRACT

The steering gear system is one of the most critical systems on a tugboat, as
it is responsible for controlling the vessel's direction during maneuvering
operations. Failure of the steering system may result in the loss of steering
capability, potentially leading to marine accidents and operational disruptions.
Therefore, it is essential to identify potential failures and determine appropriate
maintenance priorities. This study aims to identify failure modes in the tugboat
steering system, analyze the level of risk using the Failure Mode and Effect Analysis
(FMEA) method, and propose maintenance recommendations based on the
identified risk levels. This research employed a descriptive approach using the
FMEA method. Data were collected through field observations, Planned
Maintenance System (PMS) documentation, interviews, and questionnaires
involving five respondents with experience in the operation and maintenance of
tugboat steering systems. The analysis was conducted by determining the values of
Severity (S), Occurrence (O), and Detection (D), followed by the calculation of the
Risk Priority Number (RPN) for each component of the mechanical and electrical
steering systems.The results indicate that the hydraulic pump, hydraulic hose, and
rudder blade are the components with the highest risk levels and are classified as
High Risk, making them the highest priority for maintenance. Most of the remaining
components fall into the Medium Risk category and therefore require periodic
inspection and preventive maintenance. The recommended maintenance actions
include regular inspection of hydraulic pump operating pressure, replacement of
hydraulic oil and filters according to the Planned Maintenance System (PMS),
inspection of hydraulic hoses for leakage and wear, and examination of the rudder
blade for deformation, corrosion, and cracks. Implementing these
recommendations is expected to improve the reliability of the steering system,
reduce the risk of component failure, and enhance the safety and operational
efficiency of tugboat operations.

Keywords: Failure Mode and Effect Analysis (FMEA), Risk Priority Number
(RPN), Reliability, Steering System, Steering Gear, Tugboat.
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