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ABSTRAK

Desa Alas Tlogo, Kecamatan Lekok, Kabupaten Pasuruan, merupakan
salah satu wilayah yang hingga saat ini belum seluruhnya mendapatkan akses
listrik dari Pembangkit Listrik Negara (PLN). Sehingga memerlukan solusi
alternatif untuk mendukung kegiatan ekonomi lokal, khususnya budidaya ikan
arwana. Penelitian imi merancang dan membangun sistem Pembangkit Listrik
Tenaga Surya (PLTS) Off-Grid yang mampu mengairi kolam secara otomatis
sekaligus menyediakan pencahayaan.

Sistem PLTS Off-Grid menggunakann dua panel surya 50 Wp tersusun
seri menghasilkan tegangan 24 V dengan energi disimpan di baterai VRLA 24V.
pengairan kolam dilakukan oleh pompa air DC 24V yang diaktifkan otomatis
oleh float switch, sementara lampu LED DC 12V menyala pada malam hari
melalui pengaturan timer. Inverter 500W digunakan untuk mengubah listrik DC
menjadi AC, memungkinkan penggunaan perangkat rendah daya seperti charge
HP dan laptop. Sistem di lengkapi proteksi komprehensif: LVD, fuse, relay,
surge protector device, MCB dan solar charge controller untuk mencegah
kerusakan pada sistem PLTS Off-Grid.

Desain panel listrik dibuat portable agar mudah dipindahkan sesuai
kebutuhan. Hasil dan uji coba menunjukkan sistem beroprasi optimal dengan
efisiensi  keseluruhan mencapai 71%, efisien, aman dan hemat energi.
Implementasi ini hanya memenuhi kebutuhan dasar penerangan dan pengairan
kolam ikan arwana, tetapi juga memeberikan solusi mandiri energi bagi
masyarakat pedesaan yang belum terjangkau listrik PLN, sekaligus
meningkatkan produktivitas usaha perikanan berkelanjutan. Sistem ini berpotensi

menjadi model replicable untuk desa-desa terpencil lainya.

Kata kunci: PLTS Off-Grid, panel surya, otomatis, kolam ikan, Desa Alas Tlogo.
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ABSTRACT

Alas Tlogo Village, located in Lekok District, Pasuruan Regency, is one
of the areas that has not yet been fully electrified by the state Electricity
Company (PLN). Necessitating alternative energy solution to support local
economic activities, particularly arwana fish farming. This study designs and
constructs an off-grid Solar Power Plant (PLTS) system capable of automatically
irrigating fish ponds while simultaneously providing lighting.

The system employs two 50Wp solar panels connected in series to
generate 24V, with energy stored in a 24V VRLA battery. Pond irrigation is
carried out by a 24V DC water pump, automatically activated by a float switch,
whilel2V DC LED lights illuminate the are at light via a timer-controlled circuit.
A 500W inverter converts DC electricity into AC, enabling the use of low-power
device such as mobile phone chargers and laptop. The system is equipped with
comprehensive protection mechanisms including fuses, relays, surge protectors,
MCB, and solar charge controller to prevent damage and ensure operational
safety.

The electrical control panel is designed to be portable, allowing easy
relocation according to user needs. Trial results demonstrate that the system
operates optimally with an overall efficiency of 71% proving to be efficient, safe,
and energy saving. This implementation not only fulfills basic lighting and fish
pond irrigation needs but also provides an autonomous energy solution for rural
communities beyond PLN’s grid coverage, thereby enhancing the productivity of
sustainable aquaculture enterprises. The system hold potential as a replicable

model for other remote villages.

Keywords: Off-Grid Solar Power System, solar panels, automation, fish pond,
Alas Tlogo village.
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