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ABSTRAK

Penggunaan genset berbahan bakar solar pada perahu bagan tradisional
menimbulkan berbagai permasalahan, termasuk biaya operasional yang tinggi,
polusi suara, dan emisi gas buang. Untuk mengatasi tantangan ini, penelitian ini
mengusulkan analisis kelayakan sistem pembangkit listrik tenaga surya (PLTS)
sebagai alternatif yang lebih ramah lingkungan dan berkelanjutan, dengan fokus
pada optimalisasi komponen utama seperti panel surya, charge controller, dan
baterai.

Hasil analisis menunjukkan bahwa sistem PLTS dengan empat panel surya
(total 1.000 Wp) menghasilkan energi yang jauh di bawah kebutuhan harian, hanya
mampu menyalakan motor pendorong 1.000 W selama 12,6 menit per jam
pengisian. Meskipun demikian, genset solar, meski andal dan mampu menyediakan
daya instan, mengkonsumsi 1.140 liter bahan bakar per hari dengan efisiensi total
sistem 56,2%, menunjukkan dampak biaya dan lingkungan yang signifikan.

Meskipun sistem PLTS saat ini belum mampu sepenuhnya menggantikan
genset, ia menawarkan solusi strategis jangka panjang untuk menghemat biaya
operasional dan mengurangi dampak lingkungan. Dengan mempertimbangkan
fluktuasi harga dan logistik bahan bakar, pengembangan PLTS dapat menjadi
alternatif yang vital untuk mencapai keberlanjutan operasional perahu bagan di
masa depan.

Kata Kunci- Perahu Bagan Mobile, Sistem PLTS, Genset Solar Diesel,

Analisis Efisiensi, Energi Terbarukan, Biaya Operasional, Dampak Lingkungan.
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ABSTRACT

The use of diesel-powered generators on traditional mobile bagan boats
presents various challenges, including high operational costs, noise pollution, and
harmful gas emissions. To address these issues, this study proposes a feasibility
analysis of a solar power system (PLTS) as a more environmentally friendly and
sustainable alternative, focusing on the optimization of key components such as
solar panels, charge controllers, and batteries.

The analysis reveals that the PLTS with four solar panels (1,000 Wp total)
generates energy significantly below the daily requirements, only able to power a
1,000 W propulsion motor for 12.6 minutes per hour of charging. In contrast, the
diesel generator, while reliable and providing instant power, consumes 1,140 liters
of fuel per day with a total system efficiency of 56.2%, highlighting its substantial
cost and environmental impact.

Although the current PLTS cannot yet fully replace the generator, it offers
a strategic long-term solution for reducing operational costs and environmental
impact. Considering the fluctuations in fuel prices and logistics, the development
of PLTS can become a vital alternative to achieve the operational sustainability of
mobile bagan boats in the future.

Keywords- Mobile Bagan Boat, Solar Power System, Diesel-Powered
Generator, Efficiency Analysis, Renewable Energy, Operational Costs,

Environmental Impact.
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