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ABSTRAK

Kebutuhan energi listrik pada sektor pertanian terus meningkat,
khususnya di wilayah yang belum terjangkau jaringan listrik konvensional.
Salah satu solusi yang dapat diterapkan adalah sistem Pembangkit Listrik
Tenaga Surya (PLTS) off-grid yang memanfaatkan encrgi matahari sebagai
sumber energi utama. Agar energi yang dihasilkan pancl surya dapat
dimanfaatkan sccara optimal, diperlukan penggunaan Maximum Power
Point Tracking (MPPT) yang mampu menjaga panel surya bekerja pada titik
daya maksimum meskipun terjadi perubahan intensitas cahaya matahari dan
suhu. Penclitian ini bertujuan untuk mengevaluasi kinerja MPPT pada
sistem PLTS off-grid yang diterapkan pada pertanian zero farming untuk
menyuplai kebutuhan energi pompa air. Penelitian menggunakan metodc
kuantitatif cksperimental dengan pengambilan data secara langsung di
lapangan selama lima hari, mulai pukul 08.00—16.00 WITA dengan interval
pengukuran satu jam, Parameter yang diukur meliputi intensitas cahaya
matahari, suhu panel surya, tegangan, arus, daya input panel surya, daya
output MPPT, dan efisiensi MPPT. Sistem yang digunakan terdin atas panel
surya polikristalin 100 WP, Solar Charge Controller (SCC) tipe MPPT 20
A, baterai GEL 12 V 200 Ah, inverter 1000 W, dan pompa air AC 286 W.
Hasil penelitian menunjukkan bahwa daya input panel surya berkisar antara
3,33-52,51 W dan berhasil dikonversi menjadi daya output sebesar 3,15—
50,99 W dengan cfisiensi MPPT berkisar antara 93,11%-97,424%. Daya
keluaran tertinggi sebesar 50,99 W diperoleh pada intensitas cahaya rata-
rata 153.808 lux, sedangkan suhu panel selama pengujian berada pada
kisaran 27,50°C—45,72°C dan tidak memberikan pengaruh yang signifikan
terhadap efisiensi MPPT. Berdasarkan hasil tersebut, MPPT 20 A mampu
bekerja secara optimal dalam mengoptimalkan daya keluaran panel surya
schingga layak diterapkan pada sistem PLTS off-grid untuk mendukung
kebutuhan energi pertanian zero farming.

Kata kunci: PLTS off-grid, Maximum Power Point Tracking (MPPT),
efisiensi, panel surya, zero farming.
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ABSTRACT

The demand for electrical energy in the agricultural sector continues
to increase, particularly in areas that are not yet connected to the
conventional power grid. One solution that can be implemented is an off-
grid Solar Power Plant (PLTS) system that utilizes solar energy as ils
primary energy source. To ensure that the energy generated by solar panels
can be utilized optimally, the implementation of Maximum Power Point
Tracking (MPPT) is required to maintain the solar panels operating at their
maximum power point despite variations in solar irradiance and
temperature. This study aims to evaluate the performance of MPPT in an
off-grid PLTS system applied to zero farming to supply electrical energy for
a water pump. This research employed a quantitative experimental method
by collecting field data directly over a period of five days, from 08:00 to
16:00 WITA with one-hour measurement intervals. The parameters
measured included solar irradiance, solar panel temperature, voltage,
current, solar panel input power, MPPT output power, and MPPT
efficiency. The system consisted of a 100 WP polycrystalline solar panel, a
20 A MPPT Solar Charge Controller (SCC), a 12 V 200 Ah GEL battery, a
1000 W inverter, and a 286 W AC water pump. The results showed that the
solar panel input power ranged from 3.33 to 52.51 W and was successfully
converted into an output power ranging from 3.15 to 50.99 W, with MPPT
efficiency ranging from 93.11% to 97.424%. The highest output power of
50.99 W was obtained at an average solar irradiance of 153,808 lux, while
the panel temperature during the testing ranged from 27.50°C to 45.72°C
and did not have a significant effect on MPPT efficiency. Based on these
findings, the 20 A MPPT operated optimally in maximizing the solar panel
output power and is therefore suitable for application in an off-grid PLTS
system o support the energy requirements of zero farming.

Keywords: off-grid solar power system, Maximum Power Point Tracking
(MPPT), efficiency, solar panel, zero farming.
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