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STRATEGI KEANDALAN PEMELIHARAAN UNTUK 

MEMINIMALKAN KERUSAKAN TIDAK TERJADWAL AKIBAT 

KEGAGALAN DALAM SISTEM BAHAN BAKAR DUMP TRUCK 

HD785-7 

ABSTRAK 

Penelitian ini bertujuan untuk mengidentifikasi faktor dominan penyebab terjadinya 

unscheduled breakdown akibat kegagalan sistem bahan bakar, mengevaluasi praktik perawatan 

dan operasional yang memengaruhi kegagalan tersebut, serta merumuskan strategi perbaikan 

berbasis keandalan pada unit dump truck Komatsu HD785-7. Penelitian ini menggunakan 

metode DMADV (Define, Measure, Analyze, Design, Verify) pendekatan deskriptif–analitis 

melalui pengolahan data kuantitatif berupa histori frekuensi breakdown dan data kualitatif yang 

diperoleh dari observasi lapangan. Hasil penelitian menunjukkan bahwa sistem bahan bakar 

merupakan kontributor terbesar unscheduled breakdown pada komponen engine, dengan 

kondisi out of fuel sebagai penyebab dominan. Analisis akar penyebab menggunakan metode 

5 Why mengungkap bahwa kejadian out of fuel tidak hanya disebabkan oleh keterbatasan 

sistem teknikal, tetapi juga dipengaruhi oleh faktor manusia akibat tidak tersedianya sistem 

peringatan dini yang jelas dan instruktif. Evaluasi kondisi aktual fuel tank dengan 

mempertimbangkan variasi grade jalan menunjukkan adanya selisih antara level bahan bakar 

yang terbaca sensor dengan volume bahan bakar efektif yang dapat terhisap, terutama pada 

kondisi grade tinggi. Berdasarkan analisis teknikal, ditetapkan batas minimum level bahan 

bakar sebesar 204 liter dengan mempertimbangkan kondisi worst-case grade 12% dan 

penerapan safety margin. Selanjutnya dirancang dan diimplementasikan sistem Early Warning 

Fuel Level (E-WAFLE) yang terbukti mampu menurunkan frekuensi unscheduled breakdown 

akibat out of fuel sebesar 91,1% dalam kurun waktu 3 bulan (Oktober – Desember 2025). 

 

Kata kunci: reliability maintenance, fuel system, out of fuel, unscheduled breakdown, early 

warning system, HD785-7. 
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MAINTENANCE RELIABILITY STRATEGY TO MINIMIZE 

UNSCHEDULED ENGINE BREAKDOWNS CAUSED BY FUEL 

SYSTEM FAILURES ON HD785-7 DUMP TRUCKS 

ABSTRACT 

This study aims to identify the dominant factors causing unscheduled breakdowns due 

to fuel system failures, evaluate maintenance and operational practices influencing these 

failures, and formulate reliability-based improvement strategies for Komatsu HD785-7 dump 

truck units. The research applies DMADV (Define, Measure, Analyze, Design, Verify) a 

descriptive–analytical approach using quantitative data from breakdown frequency history and 

qualitative data obtained through field observations. The results indicate that the fuel system is 

the largest contributor to unscheduled engine breakdowns, with out-of-fuel conditions as the 

primary cause. Root cause analysis using the 5 Why method reveals that out-of-fuel incidents 

are not solely caused by technical limitations, but are also significantly influenced by human 

factors due to the absence of a clear and instructive early warning system. Evaluation of the 

actual fuel tank condition, considering road grade variations, shows a discrepancy between 

sensor-indicated fuel levels and the effective fuel volume that can be drawn by the system, 

particularly under high-grade conditions. Based on the technical analysis, a new minimum 

operational fuel level of 204 liters was established by considering the worst-case 12% road 

grade and an applied safety margin. The implementation of an Early Warning Fuel Level (E-

WAFLE) system proved effective in reducing unscheduled breakdowns caused by out-of-fuel 

conditions 91.1% within a period of 3 months (October – December 2025). 

 

Keywords: maintenance reliability, fuel system, out of fuel, unscheduled breakdown, early 

warning system, HD785-7. 
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