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ABSTRAK

PERANCANGAN PROTOTYPE SISTEM MONITORING TEMPERATUR
SAMBUNGAN BUSBAR DAN PARAMETER LISTRIK UNTUK DETEKSI DINI
KEGAGALAN SAMBUNGAN PANEL TEGANGAN MENENGAH BERBASIS IoT
(2026: xv + 85 Halaman + Daftar Pustaka + Lampiran)

Karya Tulis Ilmiah berupa Laporan Akhir, 2026
Nopriyansyah; dibimbing oleh Ir. Niksen Alfarizal, S.T., M.Kom dan Muhammad
Amri Yahya, S.Pd.,M.Eng.

Sambungan Busbar merupakan komponen penting pada panel tegangan
menengah yang berfungsi sebagai penghantar dan penghubung antar peralatan
listrik. Kelonggaran sambungan, korosi, atau peningkatan resistansi kontak dapat
menyebabkan kenaikan temperatur yang berpotensi menimbulkan kegagalan
sambungan. Oleh karena itu, diperlukan sistem Monitoring untuk memantau
kondisi Busbar secara Real-time.

Penelitian ini bertujuan merancang Prototype sistem Monitoring temperatur
sambungan Busbar dan parameter listrik berbasis Internet of Things (IoT). Sistem
menggunakan sensor MLX90614 untuk mengukur temperatur serta sensor PZEM-
004T v4 untuk mengukur tegangan, arus, dan daya. Data diproses oleh ESP32,
ditampilkan melalui aplikasi Blynk, dan disimpan secara otomatis ke Google
Spreadsheet.

Hasil pengujian menunjukkan bahwa sensor MLX90614 memiliki akurasi
96,31%, sedangkan sensor PZEM-004T v4 memiliki akurasi 99,45% untuk
tegangan, 91,06% untuk arus, dan 92,40% untuk daya. Sistem juga mampu
mengirim dan menyimpan data secara otomatis setiap 1 menit serta memberikan
peringatan berdasarkan batas temperatur yang telah ditentukan.

Berdasarkan hasil pengujian, Prototype yang dikembangkan mampu
melakukan Monitoring temperatur dan parameter listrik secara Real-time dengan
tingkat akurasi yang baik sehingga berpotensi mendukung deteksi dini kegagalan
sambungan pada panel tegangan menengah.

Kata Kunci: Busbar, IoT, MLX90614, PZEM-004T v4, Monitoring Temperatur.
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ABSTRACT

DESIGN OF A BUSBAR JOINT TEMPERATURE AND ELECTRICAL
PARAMETER MONITORING PROTOTYPE SYSTEM FOR EARLY
DETECTION OF MEDIUM-VOLTAGE PANEL JOINT FAILURES BASED
ON THE INTERNET OF THINGS (IoT)
(2026: xv + 85 Pages + Bibliography + Appendices )

Scientific Paper in the form of a Final Report, 2026
Nopriyansyah; supervised by Ir. Niksen Alfarizal, S.T., M.Kom dan Muhammad
Amri Yahya, S.Pd.,M.Eng.

Busbar joints are important components in medium-voltage panels that
function as conductors and connectors between electrical equipment. Loose
connections, corrosion, or increased contact resistance can cause temperature
rise, which may lead to joint failure. Therefore, a Monitoring system is required to
observe Busbar conditions in Real time.

This study aims to design and develop a Prototype of a Busbar joint
temperature and electrical parameter Monitoring system based on the Internet of
Things (IoT). The system utilizes MLX90614 sensors to measure temperature and
PZEM-004T v4 sensors to measure voltage, current, and power. The measured
data are processed by an ESP32 microcontroller, displayed through the Blynk
application, and automatically stored in Google Spreadsheet.

The test results show that the MLX90614 sensor achieved an accuracy of
96.31%, while the PZEM-004T v4 sensor achieved accuracies of 99.45% for
voltage measurement, 91.06% for current measurement, and 92.40% for power
measurement. The system was also able to transmit and store data automatically
every minute and provide warnings based on predefined temperature thresholds.

Based on the test results, the developed Prototype is capable of Monitoring
temperature and electrical parameters in Real time with good accuracy and has
the potential to support the early detection of Busbar joint failures in medium-
voltage panels.

Keywords: Busbar, Internet of Things (IoT), MLX90614, PZEM-004T v4,
Temperature Monitoring.
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