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ABSTRAK

Energi listrik merupakan kebutuhan fundamental yang terus meningkat,
sementara pemanfaatan energi surya melalui Pembangkit Listrik Tenaga Surya
(PLTS) menjadi solusi alternatif yang ramah lingkungan. Namun, kinerja PLTS
sangat dipengaruhi oleh berbagai faktor lingkungan, salah satunya adalah
akumulasi debu polutan pada permukaan panel surya yang dapat menghambat
penyerapan radiasi matahari sehingga menurunkan daya keluaran sistem. Rumusan
masalah dalam penelitian ini adalah bagaimana pengaruh debu polutan terhadap
kinerja daya PLTS berdasarkan pengukuran per jam. Penelitian ini bertujuan untuk
menganalisis dan mengevaluasi pengaruh debu polutan tersebut terhadap kinerja
daya PLTS. Penelitian dilakukan dengan metode kuantitatif melalui observasi
lapangan (field research) pada sistem PLTS yang terdiri atas panel surya, solar
charge controller, baterai, inverter, dan beban listrik. Pengambilan data
dilaksanakan mulai pukul 08.00 hingga 19.00 WITA dengan interval satu jam pada
lima kondisi pengujian, yaitu panel bersih, panel tertutup debu massa 5 gram,
kondisi mendung, panel tertutup debu massa 10 gram, dan pengujian ulang panel
bersih. Parameter yang diukur meliputi intensitas cahaya, iradiasi matahari,
temperatur panel, tegangan, arus, dan daya. Analisis data dilakukan menggunakan
perhitungan daya (P =V x I), persentase penurunan daya, dan Soiling Ratio (SR).
Hasil penelitian menunjukkan bahwa debu polutan memberikan pengaruh
signifikan terhadap penurunan kinerja daya PLTS. Rata-rata daya panel bersih
sebesar 28,65 Watt, turun menjadi 21,65 Watt (24,43%) pada debu massa 5 gram,
dan 11,33 Watt (60,45%) pada debu massa 10 gram. Kondisi mendung menurunkan
daya hingga 48,45%. Nilai Soiling Ratio menurun seiring bertambahnya massa
debu, yaitu 75,56% pada debu massa 5 gram dan 39,55% pada debu massa 10 gram,
sehingga pembersihan panel secara berkala menjadi faktor penting menjaga
performa PLTS tetap optimal.

Kata Kunci: PLTS, debu polutan, kinerja daya, Soiling Ratio, pengukuran per jam



ABSTRACK

Electrical energy is a fundamental and ever-growing necessity, while the
utilization of solar energy through Solar Power Plants (PLTS) offers an
environmentally friendly alternative solution. However, PLTS performance is
significantly influenced by various environmental factors; one such factor is the
accumulation of pollutant dust on solar panel surfaces, which can inhibit solar
radiation absorption and thereby reduce the system's power output. The research
problem addresses how pollutant dust affects PLTS power performance based on
hourly measurements. This study aims to analyze and evaluate the impact of such
pollutant dust on PLTS power performance. The research employed a quantitative
method involving field observations of a PLTS system comprising solar panels, a
solar charge controller, a battery, an inverter, and an electrical load. Data
collection was conducted from 08:00 to 19:00 WITA at one-hour intervals across
five test conditions: a clean panel, a panel covered with 5 grams of dust, overcast
conditions, a panel covered with 10 grams of dust, and a re-test of the clean panel.
Measured parameters included light intensity, solar irradiance, panel temperature,
voltage, current, and power. Data analysis was performed using power calculations
(P =V x 1), percentage of power reduction, and the Soiling Ratio (SR). The results
indicate that pollutant dust significantly impacts the reduction of PLTS power
performance. The average power of the clean panel was 28.65 Watts, this dropped
to 21.65 Watts (a 24.43% decrease) with 5 grams of dust and to 11.33 Watts (a
60.45% decrease) with 10 grams of dust. Overcast conditions reduced power output
by 48.45%. The Soiling Ratio decreased as dust mass increased—recording 75.56%
for 5 grams of dust and 39.55% for 10 grams—demonstrating that periodic panel
cleaning is crucial for maintaining optimal PLTS performance.

Keywords: PLTS, pollutant dust, power performance, Soiling Ratio, hourly
measurement
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