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ABSTRAK 

 

 

IMPROVING PHYSICAL AVAILABILITY UNIT BARGE LOADER AT PT. ABC 

SITE DEF BY IMPLEMENTING STRATEGIC RCM USING FTA AND FMEA 

APPROACHES 

 

 

By 

 

Tetuko Pudro Kadiri 

Dr. Eng. Aditya Tirta Pratama, S. Si., M.T., Advisor 

Assoc. Prof. Dr. Ir. Gembong Baskoro, M. Sc. IPU, ASEAN Eng., ACPE, APEC Eng., 

Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

Sistem kelistrikan unit barge loader di PT. ABC site DEF berperan penting dalam 

menunjang proses pemuatan batubara, namun masih sering mengalami gangguan yang 

menyebabkan downtime tinggi dan nilai physical availability hanya mencapai 81,5%, 

di bawah target perusahaan sebesar 92%. Penelitian ini bertujuan menyusun dan 

mengimplementasikan strategi Reliability Centered Maintenance (RCM) untuk 

meningkatkan keandalan sistem kelistrikan. Metodologi penelitian menggunakan 

pendekatan Define–Measure–Analyze–Improve–Control (DMAIC) yang didukung 

oleh observasi lapangan, wawancara, Focus Group Discussion (FGD), serta analisis 

menggunakan fishbone diagram, Failure Mode and Effects Analysis (FMEA), dan Fault 

Tree Analysis (FTA). Hasil penelitian menunjukkan penurunan nilai Risk Priority 

Number (RPN) kegagalan motor listrik dari 180 menjadi 60 (≈66%) dan penurunan 

probabilitas kegagalan dari 87,8% menjadi 69%. Selain itu, physical availability 

meningkat menjadi 93% dan downtime unscheduled menurun dari 244,1 jam menjadi 

5 jam, yang berdampak pada peningkatan Net Quality Income sebesar 74,75%. 

Penerapan RCM terbukti efektif dalam meningkatkan keandalan sistem dan 

mendukung kelancaran operasional barge loader. 

Kata kunci: RCM, FTA, FMEA, Barge Loader, DMAIC.  
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ABSTRACT 

 

 

IMPROVING PHYSICAL AVAILABILITY UNIT BARGE LOADER AT PT. ABC 

SITE DEF BY IMPLEMENTING STRATEGIC RCM USING FTA AND FMEA 

APPROACHES 

 

 

By 

 

Tetuko Pudro Kadiri 

Dr. Eng. Aditya Tirta Pratama, S. Si., M.T., Advisor 

Assoc. Prof. Dr. Ir. Gembong Baskoro, M. Sc. IPU, ASEAN Eng., ACPE, APEC Eng., 

Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

The electrical system of the barge loader unit at PT. ABC site DEF plays a crucial role 

in coal loading operations; however, frequent failures have resulted in high downtime 

and low physical availability of 81.5%, below the company target of 92%. This study 

aims to develop and implement a Reliability Centered Maintenance (RCM) strategy to 

improve system reliability. The research applied the Define-Measure-Analyze-

Improve-Control (DMAIC) methodology, supported by field observations, interviews, 

Focus Group Discussions (FGD), and analytical tools including fishbone diagram, 

Failure Mode and Effects Analysis (FMEA), and Fault Tree Analysis (FTA). The results 

indicate a significant reduction in the Risk Priority Number (RPN) of electric motor 

failure from 180 to 60 (≈66%), and a decrease in failure probability from 87.8% to 

69%. Furthermore, physical availability increased to 93%, while unscheduled 

downtime decreased from 244.1 hours to 5 hours. These improvements directly 

contributed to a 74.75% increase in Net Quality Income. The findings confirm that 

RCM effectively enhances the reliability and operational performance of barge loader 

electrical systems. 

Keywords: RCM, FTA, FMEA, Barge Loader, DMAIC.  
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