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ABSTRAK

FAJAR FATURRACHMAN. Uji Kinerja dan Analisis Tekno-Ekonomi
Penggunaan Panel Surya pada Sistem Budidaya Hidroponik Rakit Apung untuk
Tanaman Kangkung (Ilpomoea reptans p.). Dibimbing oleh EDY
HARTULISTYOSO dan LILIS SUCAHYO.

Penelitian ini bertujuan untuk menguji kinerja sistem fotovoltaik dan
menganalisis kelayakan tekno-ekonomi penerapannya pada budidaya hidroponik
fakit apung (Deep Water Culture) untuk tanaman kangkung. Metode penelitian
meliputi pengukuran kebutuhan energi sistem, analisis produktivitas tanaman,
simulasi kinerja fotovoltaik menggunakan PVSyst, dan analisis finansial. Sistem
Hidroponik dengan 200 lubang tanam ini ditenagai oleh panel surya 50 Wp, baterai
{4 Ah, dan sebuah pompa venturi. Hasil pengukuran menunjukkan bahwa
kebutuhan energi harian pompa venturi yang beroperasi selama 8 jam adalah 140,73
Wh dengan daya rata-rata 17,83 W. Simulasi PVSyst menghasilkan nilai
Performance Ratio (PR) sebesar 57,7% dan Solar Fraction (SF) 98,2%.
Produktivitas kangkung tanpa akar mencapai 17,35 kg per siklus panen (28 hari)
dari luas tanam 4,5 m? Analisis ekonomi menunjukkan total biaya produksi
tahunan sebesar Rpl1.859.587, menghasilkan Harga Pokok Produksi (HPP)
Rp8.931,73/kg. Berdasarkan analisis finansial dengan discount factor 6%, usaha ini
dinilai sangat layak dengan Payback Period (PP) 2,44 tahun, Net Present Value
(NPV) Rp3.741.134,52, Internal Rate of Return (IRR) 35,49%, dan B/C Ratio 1,91.
Penelitian ini menyimpulkan bahwa penggunaan panel surya pada hidroponik rakit
apung layak secara teknis dan sangat menguntungkan secara ekonomi.

Kata kunci: deep water culture, pembangkit listrik tenaga surya, tekno-ekonomi



ABSTRACT

FAJAR FATURRACHMAN. Performance and Techno-Economic Analysis
of Solar Panel as Renewable Energy in Floating Raft Hydroponic System for Water
Spinach  Cultivation (lpomoea  Reptans p.). Supervised by EDY
HARTULISTYOSO dan LILIS SUCAHYO.

This study aimed to test the performance of a photovoltaic system and analyze
its techno-economic feasibility for a floating raft (deep water culture) hydroponic
system for water spinach cultivation. The research method included measuring the
system's energy requirements, analyzing crop productivity, simulating photovoltaic
performance using PVSyst, and conducting a financial analysis. This 200-hole
hydroponic system was powered by a 50 Wp solar panel, a 14 Ah battery, and a
venturi pump. The measurement results showed that the daily energy requirement
of the venturi pump operating for 8 hours was 140.73 Wh, with an average power
of 17.83 W. The PVSyst simulation yielded a Performance Ratio (PR) of 57.7%
and a Solar Fraction (SF) of 98.2%. The productivity of rootless water spinach
reached 17.35 kg per harvest cycle (28 days) from a 4.5 m? cultivation area. The
economic analysis showed a total annual production cost of IDR 1,859,587 ,
resulting in a Cost of Goods Sold (COGS) of IDR 8,931.73/kg. Based on a financial
analysis with a 6% discount factor, this business was highly feasible, with a
Payback Period (PP) of 2.44 years, a Net Present Value (NPV) of IDR 3,741,134.52,
an Internal Rate of Return (IRR) of 35.49%, and a B/C Ratio of 1.91. This research
concluded that the use of solar panels in a floating raft hydroponic system was
technically feasible and highly profitable economically.

Keyword: deep water culture, solar power plant, techno-economic
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