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ABSTRAK

ANALISIS KEANDALAN SISTEM BILGA KAPAL DENGAN METODE
RELIABILITY CENTERED MAINTENANCE 11,
STUDI KASUS : KAPAL MV. ARMADA MANDIRI 18

Sistem bilga merupakan salah satu komponen penting dalam menunjang kelancaran
operasional kapal, yang berfungsi untuk mengeluarkan air dari lambung kapal serta mencegah
kerusakan struktur yang dapat membahayakan keselamatan. Namun, masih sering terjadinya
kegagalan pada beberapa komponen sitem bilga yang berdampak pada terganggunya operasional,
khususnya di ruang mesin.

Penelitian ini menggunakan metode Reabilty Centered Maintenance II (RCM II) untuk
menganalisis kegagalan sistem secara kualitatif dan kuantitatif. Analisis dilakukan melalui
tahapan Functional Block Diagram (FBD), Failure Mode and Effect Analysis (FMEA), Logic Tree
Analysis (LTA), dan Task Selection, serta dilengkapi dengan perhitungan Mean Time Between
Failure (MTBF), Mean Time To Repair (MTTR), dan analisis biaya.

Hasil kualitatif menunjukkan bahwa Qil Water Separator (OWS) dan pompa bilga termasuk
dalam kategori B dengan task selection masing-masing berupa Condition Directed (CD) dan Time
Directed (TD). Komponen sludge tank dan sounding berada pada kategori A, sedangkan
overboard, kipas OWS, dan valve berada pada kategori B dengan strategi yang didominasi CD
dan TD.

Hasil kuantitatfif menunjukkan bahwa pompa OWS memiliki MTBF terendah sebesar 1.176
jam, sedangkan sounding memiliki MTBF tertinggi sebesar 43.791 jam. Nilai MTTR tertinggi
terdapat pada komponen overboard sebesar 48 jam, dan terendah pada sounding sebesar 9 jam.
Total biaya perawatan setelah optimasi sebesar IDR 545.765.220,00, dengan biaya Time Directed
sebesar IDR 201.498.000,00 dan Condition Directed sebesar IDR 344.267.220,00.

Hasil penelitian menunjukkan bahwa penerapan RCM II mampu meningkatkan keandalan
sistem bilga serta mengoptimalkan biaya perawatan melalui strategi pemeliharaan yang tepat.

Kata kunci: RCM II, FBD, FMEA, LTA, MTBE, MTTF.
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ABSTRAC

Reliability Analysis of the Ship's Bilge System Using the Reliability-
Centered Maintenance II Method,
Case Study: MV. Armada Mandiri 18

The bilge system is one of the essential components in supporting ship operational perfomence,
functioning to remove water from the hull and prevent structural damage that may endanger vessel
and crew safety. However, failures in several bilge system components are still frequently
encountered, which can disrupt engine room operations.

This study applies the Realibilty Centered Maintenance II (RCM II) method to analyze system
failures using both qualitative and quantitative approaches. The analysis includes Functional
Block Diagram (FBD), Failure Mode and Effect Analysis (FMEA), Loogic Tree Analysis (LTA),
and Task Selection, complemented by Mean Time Between Failure (MTBF), Mean Time To
Repair (MTTR), and maintenance cost analysis.

The qualitative results indicate that the Oil Water Separator (OWS) and bilge pumps are
categorized as B, with task selection ofCondition Directed (CD) and Time Directed (TD),
respectively. Sludge tank and sounding are categorized as A, while overboard, OWS fan, and valve
fail under category B with maintenance strategies dominated by CD and TD.

Quantitative analysis shows that the OWS pump has the lowest MTBF of 1,176 hours, while
sounding has the highest MTBF of 43, 791 hours. The longlest MTTR is found in the overboard
component at 48 hours, and the shortest in sounding at 9 hours. The total optimized maintenance
cost is IDR 545,765,220.00, consisting of Time Directed cost of IDR 201,498,000.00 and
Condition Directed cost IDR 344,267,220.00.

The result demonstrate that the implementation of RCM II improves the reliability of the bilge
system and optimizes maintenance costs through appropriate maintenance strategies.

Keywords: RCM II, FBD, FMEA, LTA, MTBE, MTTF
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