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ABSTRAK

Penelitian ini menganalisis pola downtime sistem navigasi kapal, men-
gidentifikasi faktor berpengaruh, serta merumuskan strategi perawatan preven-
tif optimal untuk meningkatkan efisiensi operasional. Studi kasus dilakukan di
PT Pawitra Daya Teknik menggunakan data historis 113 work order dari 11
kapal periode Desember 2025 — Februari 2026. Metode yang digunakan meli-
puti analisis deskriptif, perhitungan MTTR, MTBF, availability, uji distribusi
statistik, fungsi reliabilitas eksponensial, model age replacement, serta per-
bandingan biaya skenario reaktif dan preventif.

Hasil penelitian menunjukkan Radar dan GPS merupakan sistem paling
kritis, dengan kerusakan software sebagai penyebab utama. Kapal logistik
memiliki downtime per kapal tertinggi. Faktor paling berpengaruh adalah
MTBF pendek dan MTTR panjang. Interval perawatan preventif optimal diru-
muskan secara berbeda: sistem kritis dirawat lebih sering, sistem andal dirawat
lebih jarang. Strategi ini berhasil menurunkan downtime tahunan, meningkat-
kan availability, serta menghasilkan penghematan biaya operasional sekitar
Rp409 juta per tahun. Kesimpulannya, strategi perawatan preventif yang dis-
esuaikan dengan karakteristik sistem terbukti optimal secara teknis dan
ekonomis.

Kata kunci: downtime, perawatan preventif, sistem navigasi kapal, MTBF,
MTTR,
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ABSTRACT

This study analyzes ship navigation system downtime patterns, identi-
fies influencing factors, and formulates an optimal preventive maintenance
strategy to improve operational efficiency. The case study was conducted at PT
Pawitra Daya Teknik using historical data from 113 work orders from 11 ves-
sels for the period December 2025—February 2026. The methods used included
descriptive analysis, calculations of MTTR, MTBE, availability, statistical dis-
tribution tests, exponential reliability functions, age-replacement models, and
cost comparisons between reactive and preventive scenarios.

The results showed that Radar and GPS were the most critical systems,
with software failures being the primary cause. Logistics vessels had the high-
est downtime per vessel. The most influential factors were short MTBF and
long MTTR. The optimal preventive maintenance interval was formulated dif-
ferently: critical systems were maintained more frequently, and reliable sys-
tems were maintained less frequently. This strategy successfully reduced an-
nual downtime, increased availability, and generated operational cost savings
of approximately IDR 409 million per year. In conclusion, the preventive
maintenance strategy tailored to the system's characteristics proved to be tech-
nically and economically optimal.

Keywords: downtime, preventive maintenance, ship navigation system,
MTBE, MTTR,
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