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ABSTRAK

Dimas Bagus Editya Baskoro,” Desain Sistem Monitoring PLTS On-Grid Berbasis IoT di Pabrik Kosmetik”,
Program S1 Teknik Elektro, Fakultas Teknik dan Sains, Universitas Nasional, di bawah bimbingan Ir. Idris
Kusuma, M.T. dan Bapak W.G. Adhyartha Usse Keraf, ST., M.M. M.TI, Agustus 2025, 64 halaman + xiv +8
lampiran

Permintaan akan sistem monitoring energi yang efisien dan terintegrasi terus meningkat,
terutama dalam penerapan Pembangkit Listrik Tenaga Surya (PLTS) on-grid di sektor
industri. Proses pencatatan manual terhadap data konsumsi dan produksi energi tidak hanya
memakan waktu, tetapi juga rentan terhadap kesalahan pencatatan dan keterbatasan
visualisasi. Penelitian ini bertujuan untuk merancang dan mengimplementasikan sistem
monitoring PLTS berbasis Internet of Things (IoT) yang mampu melakukan pembacaan dan
pengendalian perangkat kelistrikan secara otomatis, akurat, dan real-time.Sistem yang
dibangun memanfaatkan komunikasi Modbus RTU melalui protokol RS-485 untuk
mengakses perangkat utama, yakni kWh metgr Schneider IEM3255, inverter Solis 110 kW,
Solis EPM3-5G-PRO, serta sensor iradiasi [RK-200-03. Seluruh data dikumpulkan dan
diproses oleh Mini PC Axiomtek ICO-100, yang berperan sebagai pusat monitoring dan
kontrol. Visualisasi serta manajemen sistem dilakukan melalui antarmuka dashboard
berbasis Node-RED dan Admin' LTE, dengan dukungan konektivitas melalui VPN server
untuk akses jarak jauh yang aman.Sistem ini tidak hanya menampilkan parameter-parameter
penting seperti daya aktif, iradiasi, tetapi juga mampu mengendalikan inverter secara manual
dan otomatis, termasuk fungsi On/Off serta|limitasi daya output berdasarkan kebutuhan
beban (load demand). Hasil pengujian menunjukkan bahwa sistem bekerja stabil, akurat, dan
responsif dalam membaca data serta menjalankan perintah kontrol. Dengan demikian, sistem
yang dirancang terbukti mampu meningkatkan efisiensi pengelolaan energi, mengurangi
ketergantungan pada proses manual, dan menyediakan visibilitas penuh terhadap performa
PLTS industri secara terpusat/dan daring.

Kata kunci: PLTS on-grid, Internet of Things, Monitoring Energi, Inverter, Modbus RTU,
Dashboard, Pabrik Kosmetik:
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ABSTRACT

Dimas Bagus Editya Baskoro, “Design of an loT-Based On-Grid Solar Power Plant Monitoring System in a
Cosmetic Factory” Electrical Enginering, Undergraduate Program, Faculty of Engineering and Science,
Nasional University, under the guidance of Ir. Idris Kusuma, M.T. and Mr. W.G. Adhyartha Usse Keraf, ST.,
M.M. M.TI, August 2025, 64 pages + xiv + 8 appendices.

The demand for efficient and integrated energy monitoring systems continues to grow,
particularly in the implementation of on-grid Solar Power Plants (PLTS) within the
industrial sector. Manual recording of energy consumption and production data is not only
time-consuming but also prone to errors and limited in terms of visualization. This research
aims to design and implement an loT-based monitoring system for PLTS that enables
automatic, accurate, and real-time data acquisition and control of electrical devices. The
system utilizes Modbus RTU communication via the RS-485 protocol to access key devices,
including the Schneider I[EM3255 kWh meter, Solis 110 kW inverter, Solis EPM3-5G-PRO,
and the RK-200-03 irradiation sensor. All data are collected and processed by the Axiomtek
ICO-100 Mini PC, which serves as the central monitoring and control unit. System
visualization and management are carried out through a Node-RED and Admin LTE-based
dashboard interface, supported by a VPN server for secure remote access. The system not
only displays critical parameters'such as active power and solar irradiation but also enables
manual and automatic inverter control, including On/Off functions and output power
limitation based on load demand. Test results demonstrate that the system operates stably,
accurately, and responsively in both data acquisition and control execution. Therefore, the
proposed system proves effective in enhancing energy management efficiency, reducing
reliance on manual processes, .and providing centralized and online visibility of industrial
PLTS performance.

Keywords: On-grid solar power, Internet of Things, Energy Monitoring, Inverter, Modbus
RTU, Dashboard, Cosmetic Factory.
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