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ABSTRAK

Penerapan Ballast Water Management Convention (BWMC) Mewajibkan setiap
Kapal untuk mengelola air ballast secara aman agar tidak menimbulkan risiko
perpindahan organisme invasif. Penelitian ini bertujuan untuk menganalisis
kelayakan teknis dan ekonomis pemasangan Ballast Water Treatment System
(BWTS) pada kapal MV. Meratus Pariaman sebagai salah satu armada container
domestik. Analisis teknis dilakukan dengan mengevaluasi kesesuaian tipe system
(UV, elektrolisis, atau filtrasi-UV), kebutuhan ruang, integrasi dengan sistem kapal
yang sudah ada, serta kinerja penanganan air ballast berdasarkan karakteristik
operasi kapal. Analisis ekonomis meliputi estimasi biaya investasi awal, biaya
instalasi, biaya operasi dan perawatan, serta perhitungan payback period, net

present value (NPV), dan life-cycle cost.

Hasil penelitian menunjukkan bahwa BWTS dengan kombinasi filtrasi dan UV
merupakan pilihan yang paling sesuai untuk kondisi teknis MV. Meratus Pariaman,
terutama dari aspek konsumsi daya, kemudahan pemasangan, dan efisiensi proses
treatment. Dari sisi ekonomi, investasi BWTS dinilai layak dengan nilai NPV yang
positif dan periode pengembalian yang berada dalam rentang umur ekonomis kapal.
Dengan demikian, pemasangan BWTS tidak hanya memenuhi persyaratan regulasi
internasional tetapi juga memberikan manfaat operasional dan finansial bagi

perusahaan pelayaran.

Kata Kunci: Ballast Water Treatment System, analisis teknis, analisis ekonomis, MV.
Meratus Pariaman, BWMC.
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ABSTRACT

The implementation of the Ballast Water Management Convention (BWMC) by
the IMO requires all commercial vessels to manage ballast water safely to prevent
the transfer of invansive aquatic species. This study aims to analyze the technical
and economic feasibility of installing a Ballast Water Treatment (BWTS) on the
container vessel MV. Meratus Pariaman. The technical analysis includes
evaluating the suitablility of different BWTS types (UV, electrolysis, or filtration-
UV), space requirements, integration with the ship’s existing systems, and the
treatment performance based on the vessel’s operational characteristics. The
economic analysis covers estimates of capital investment, installation costs,
operation and maintenance expenses, as well as calculation of the payback

period, net present value (NPV), and life-cycle cost.

The results indicate that a BWTS combining filtration and UV technology is the
most suitable option for MV. Meratus Pariaman, Particularly in terms of power
consumption, ease of installation, and treatment efficiency. Economically, the
investment is considered feasible, supported by a positive NPV and a payback
period that falls within the vessel’s economic life. Therefore, the installation of a
BWTS not only ensures compliance with international regulations but also

provides operational and financial benefits for the shipping company.

Keywords: Ballast Water Treatment System, technical analysis, economic analysis,
MV. Meratus Pariaman, BWMC.
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