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ABSTRAK

Pembangkit Listrik Tenaga Surya (PLTS) off-grid merupakan salah satu
solusi penyediaan energi listrik mandiri yang sesuai diterapkan pada pertanian zero
Jarming. Keandalan sistem sangat dipengaruhi oleh baterai sebagai media
penyimpanan energi. Penelitian ini bertujuan untuk menganalisis spesifikasi dan
performa baterai pada sistem PLTS off-grid melalui analisis kebutuhan energi,
penentuan kapasitas baterai, serta pengujian proses charging dan discharging
berdasarkan paramecter tegangan, arus, daya, cnergi, cfisiensi baterai, dan Depth of
Discharge (DoD). Hasil penclitian menunjukkan bahwa kebutuhan Kkapasitas
minimum baterai sebesar 112 Ah, sehingga dipilih baterai GEL 12 V 200 Ah untuk
memenuhi kebutuhan energi dan menyecdiakan cadangan daya yang memadai.
Pengujian menunjukkan rata-rata energi masuk ke baterai sebesar 429,72 Wh,
energi keluar sebesar 355,33 Wh, dengan efisiensi rata-rata baterai mencapai
82,52%. Nilai rata-rata Depth of Discharge (DoD) sebesar 14,8% menunjukkan
bahwa penggunaan kapasitas baterai masih berada dalam batas aman sechingga
berpotensi memperpanjang umur pakai baterai. Berdasarkan hasil tersebut, baterai
GEL 12 V 200 Ah mampu menyimpan dan menyuplai energi secara optimal,
sehingga sistem PLTS off-grid dapat menyediakan pasokan listrik yang stabil,
efisien, dan andal untuk mendukung operasional pertanian zero farming.

Kata kunci: PLTS off-grid, baterai GEL, performa baterai, efisiensi baterai, Depth
of Discharge (DoD), zero farming.
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ABSTRACT

An off-grid Solar Power Plant (PLTS) is an independent electricity
generation system that is suitable for implementation in zero farming agriculture.
The reliability of the system is highly dependent on the battery as the energy storage
medium. This study aims to analyze the battery specifications and performance in
an off-grid solar power system by evaluating energy demand, determining the
required battery capacity, and testing the charging and discharging processes
based on voltage, current, power, energy, battery efficiency, and Depth of
Discharge (DoD) parameters. The results indicate that the minimum required
battery capacity is 112 Ah; therefore, a 12 V 200 Ah GEL battery was selected to
meet the energy demand while providing adequate backup capacity. Experimental
testing showed an average charging energy of 429.72 Wh and an average
discharging energy of 355.33 Wh, resulting in an average battery efficiency of
82.52%. The average Depth of Discharge (DoD) was 14.8%, indicating that the
battery operated within a safe capacity range, which can potentially extend its
service life. Based on these findings, the 12 V 200 Ah GEL battery is capable of
storing and supplying electrical energy effectively, enabling the off-grid solar
power system to provide a stable, efficient, and reliable electricity supply for
supporting zero farming agricultural operations.

Keywords: off-grid solar power system, GEL battery, battery performance, battery
efficiency, Depth of Discharge (DoD), zero farming.
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