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ABSTRAK

Penelitian ini bertujuan untuk menganalisis pengaruh variasi beban terhadap
efisiensi daya pada sistem Pembangkit Listrik Tenaga Surya (PLTS) berbasis solar
cell. Metode yang digunakan adalah metode eksperimen dengan melakukan pengujian
langsung pada sistem PLTS yang terdiri atas panel surya polikristalin, Solar Charge
Controller (SCC), baterai, inverter, dan beban listrik. Variasi beban yang digunakan
meliputi lampu 10 Watt, 13 Watt, dan 15 Watt, serta kipas angin 25 Watt, 30 Watt,
dan 35 Watt. Pengambilan data dilakukan pada pukul 08.00-17.00 dengan mengukur
tegangan, arus, daya masukan, daya keluaran, dan efisiensi sistem. Hasil penelitian
menunjukkan bahwa variasi beban berpengaruh terhadap daya keluaran dan efisiensi
sistem PLTS. Nilai rata-rata efisiensi pada beban 10 Watt, 13 Watt, dan 15 Watt
berturut-turut sebesar 20,99%, 29,20%, dan 36,75%, sedangkan pada beban 25 Watt,
30 Watt, dan 35 Watt sebesar 64,50%, 73.21%, dan 75,67%. Tegangan keluaran
inverter tetap stabil pada kisaran 226228 V selama pengujian. Efisiensi tertinggi
diperoleh pada beban 35 Watt, sehingga beban tersebut memberikan kinerja sistem
yang paling optimal pada kondisi penelitian ini.

Kata kunci: Solar cell, PLTS, variasi beban, efisiensi daya.
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ABSTRACT

This study aims to analyze the effect of load variations on the power efficiency of
a solar cell-based Photovoltaic (P1’) system. The research employed an experimental
method by conducting direct testing on a PV system consisting of a polycrystalline
solar panel, a Solar Charge Controller (SCC), a battery, an inverter, and electrical
loads. The load variations used in this study were 10 W, 13 W, and 15 ¥ lamps, as
well as 25 IV, 30 )V, and 35 W electric fans. Data were collected from 08:00 a.m. to
03:00 p.m. by measuring voltage, current, input power. output power, and system
efficiency. The results showed that load variations affected the outpiut power and
efficiency of the PV system. The average efficiencies for the 10 W. 13 V. and |5 W
lamp loads were 20.99%., 29.209¢, and 36.75%, respectively, while the average
efficiencies for the 25 W, 30 IV, and 35 W fan loads were 64.5096, 73.2196, and
75.67%, respectively. The inverter output voltage remained stable within the range of
226-228 1" throughouwt the testing period. The highest efficiency was achieved with the
35 IV load, indicating that this load provided the most optimal operating condition for
the PV system under the experimental conditions.

Keywords: solar cell, photovoltaic (PV) system, load variation, power efficiency.
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