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ABSTRAK

Evaluasi PLTS dengan kapasitas 40k Wp yang dipasang di kantor dinas DPMPTS Provinsi Jawa
Barat telah beroperasi selama satu tahun, dengan beberapa parameter kinerja seperti yf (field
factor), cuf (Capasity utility factor), pf (performance ratio), sistem eficiensi, Analisa ekonomi
Analisa lingkungan dan factor degradasi sistem plts. Metode dalam perhitungan menggunakan
sumber referensi IEC 61724, serta simulasi menggunakan aplikasi PVsys sebagai pembanding.
Dari hasil pengujian sistem plts on grid ini mampu menghasilkan 48037 kWh/tahun, dan setiap
kWp mampu menghasilkan 1200,9 kWh/tahun. Dengan yield referensi 1881,6 kWh/ m?, maka
performa rasio yang dihasilkan 63.83 %. Sedangakan capasitas utility factor mencapai 13, 67%
, dan sistem efesiensinya 12, 2%. LCOE pada sistem PLTS on grid ini mempunyai nilai
Rp.977,80/kWh. Dan Analisa lingkungan mampu mengurangai CO2 sebesar 43,23 ton
ekivalen. Dan Tingkat degradasi sebesar 0,5% setiap tahun untuk asumsi umur PLTS ini
sebesar 25 tahun maka akan mengalami degradasi sebesar 88.25% dari kapasitas awalnya.
Perhitungan ini menunjukkan bahwa panel surya tetap efektif meskipun mengalami penurunan
produksi secara bertahap setiap tahunnya. Evaluasi kinerja pada PLTS on grid ini menunjukan
bahwa produksi energi mampu menunjukan kinerja yang baik secara minimum maupun
optimum disetiap bulannya. Temuan penelitian ini memberikan wawasan mengenai kinerja
jangka panjang PLTS dalam kondisi operasi nyata di kantor dinas DPMPTSP. Selain itu,
penelitian ini menekankan pentingnya optimasi orientasi panel surya untuk memaksimalkan
produksi energi serta mengidentifikasi arah penelitian lanjutan yang diperlukan.

Kata Kunci: Performa Analisis, Energy Yield, Faktor Kapasitas, PLTS on grid
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ABSTRACK

The evaluation of a 40 kWp solar photovoltaic (PV) system installed at the DPMPTS office in
West Java Province has been conducted over one year, analyzing various performance
parameters, including field factor (Yf), capacity utilization factor (CUF), performance ratio
(PR), system efficiency, economic analysis, environmental analysis, and system degradation
factor. The calculation methodology follows the IEC 61724 standard, with PVsyst simulations
used for comparison. The results indicate that the grid-connected PV system generated 48,037
kWh per year, with each kWp producing 1,200.9 kWh annually. Given a reference yield of
1,881.6 kWh/m?, the system achieved a performance ratio of 63.83%. The capacity utilization
factor was recorded at 13.67%, while system efficiency reached 12.2%. The Levelized Cost of
Electricity (LCOE) for this grid-connected PV system was calculated at IDR 977.80/kWh.
Additionally, the environmental analysis demonstrated a CO: reduction equivalent to 43.23
tons per year. The system degradation rate was estimated at 0.5% per year. Assuming a 25-year
lifespan, the total degradation would reach approximately 88.25% of its initial capacity. These
findings indicate that solar panels remain effective despite a gradual decline in energy
production over time. The performance evaluation further reveals that the system consistently
delivers energy production within both minimum and optimum performance levels each month.
This study provides valuable insights into the long-term performance of grid-connected PV
systems under real operational conditions at the DPMPTS office. Furthermore, the research
highlights the importance of optimizing solar panel orientation to maximize energy generation
and identifies potential areas for further research.

Keywords: Performance Analysis, Energy Yield, Capacity Factor, Grid-Connected PV System.
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