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ABSTRACT

DEVELOPMENT OF A PROCESSING TIME PREDICTION MODEL
TO PREDICTION PARTIAL COMPONENT REPLACEMENT OF KOMATSU
PC2000-8
By

Muhammad Arifin
Eduardo Saputra, M.T., Advisor
Assoc. Prof. Dr. Ir. Gembong Baskoro, M.Sc., IPU, ASEAN Eng, ACPE, APEC Eng,
Co-Advisor

SWISS GERMAN UNIVERSITY

The low Physical Availability (PA) of heavy equipment fleets is frequently attributed
to the implementation of reactive maintenance strategies. This study aims to develop a
Predictive Maintenance (PdM) model for forecasting Partial Component Replacement
(PCR) requirements, classified into PCR and NON-PCR categories.

The research methodology is based on the DMAIC (Define, Measure, Analyze,
Improve, Control) framework, integrating a Random Forest algorithm implemented
using the RapidMiner platform. The dataset consists of 839 records derived from the
integration of Vehicle Health Monitoring System (VHMS) sensor data and laboratory
oil analysis results.

The experimental results demonstrate that the proposed Random Forest model delivers
exceptional predictive performance, achieving an accuracy of 99.72% and a correlation
coefficient of 0.991. These results indicate that input variables such as engine speed,
blowby pressure, oil temperature, and metal particle concentration effectively identify
component degradation prior to catastrophic failure.

The implementation of this model establishes a robust foundation for data-driven
maintenance decision standardization, ultimately enhancing equipment availability and
improving overall mining operational efficiency.

Keywords: Prediction Maintenance, Random Forest, DMAIC, VHMS, Oil Analysis,
PCR.
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ABSTRAK

DEVELOPMENT OF A PROCESSING TIME PREDICTION MODEL
FOR PARTIAL COMPONENT REPLACEMENT OF KOMATSU PC2000

By

Muhammad Arifin
Eduardo Saputra, M.T., Advisor
Assoc. Prof. Dr. Ir. Gembong Baskoro, M.Sc., [IPU, ASEAN Eng, ACPE, APEC Eng,
Co-Advisor

SWISS GERMAN UNIVERSITY

Rendahnya Physical Availability (PA) pada armada alat berat sering kali dikaitkan
dengan penerapan strategi pemeliharaan yang bersifat reaktif. Penelitian ini bertujuan
untuk mengembangkan model Predictive Maintenance (PdM) guna memprediksi
kebutuhan Partial Component Replacement (PCR) yang diklasifikasikan ke dalam
kategori PCR dan TIDAK PCR.

Metodologi penelitian ini menggunakan kerangka kerja DMAIC (Define, Measure,
Analyze, Improve, Control) dengan mengintegrasikan algoritma Random Forest yang
diimplementasikan melalui platform RapidMiner. Dataset penelitian terdiri dari 839
data yang diperoleh dari hasil integrasi data sensor Vehicle Health Monitoring System
(VHMS) dan hasil analisis oli di laboratorium.

Hasil pengujian menunjukkan bahwa model Random Forest yang diusulkan memiliki
kinerja prediktif yang sangat baik, dengan tingkat akurasi sebesar 99,72% dan nilai
koefisien korelasi sebesar 0,991. Temuan ini mengindikasikan bahwa variabel masukan
seperti kecepatan mesin (engine speed), tekanan blowby, suhu oli, serta konsentrasi
partikel logam mampu mengidentifikasi degradasi komponen secara efektif sebelum
terjadinya kegagalan yang bersifat fatal.

Implementasi model ini memberikan landasan yang kuat bagi standarisasi pengambilan
keputusan pemeliharaan berbasis data, yang pada akhirnya dapat meningkatkan
ketersediaan alat berat serta efisiensi operasional pertambangan secara keseluruhan.
Kata kunci: Prediction Maintenance, Random Forest, DMAIC, VHMS, Oil Analysis,
PCR.
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