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ABSTRAK

Peningkatan suhu pada terminal sambungan PHB-TR akibat sambungan longgar

berpotensi menimbulkan titik panas (hotspot) yang dapat menyebabkan gangguan

dan kerusakan pada sistem distribusi tenaga listrik. Penelitian ini bertujuan

merancang dan membangun prototype sistem deteksi dini titik panas dan proteksi

otomatis pada PHB-TR berbasis IoT menggunakan sensor inframerah MLX90614,

ESP32, LCD, web monitoring berbasis MQTT, dan Telegram Bot. Sistem mampu

melakukan monitoring suhu secara real-time, menampilkan status normal, warning,

dan danger, serta melakukan proteksi otomatis berupa pemutusan beban (trip) pada

kondisi bahaya. Hasil pengujian menunjukkan bahwa sensor memiliki jarak

pengukuran optimal 2 cm dengan rata-rata error sebesar 1,55%, rata-rata delay

notifikasi Telegram Bot sebesar 1,33 detik, serta mampu mendeteksi

kecenderungan kenaikan suhu pada terminal yang disimulasikan mengalami

sambungan longgar. Selain itu, fitur reset dan safety interlock berhasil mencegah

sistem aktif kembali secara otomatis setelah proteksi bekerja. Berdasarkan hasil

pengujian, prototype yang dirancang berhasil menjalankan fungsi monitoring,

deteksi dini, notifikasi, dan proteksi otomatis pada PHB-TR.

Kata kunci: PHB-TR, MLX90614, deteksi dini, proteksi otomatis, MQTT,

Telegram Bot, IoT.
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ABSTRACT

Temperature increases at PHB-TR terminal connections due to loose connections

can create hotspots that may lead to disturbances and damage in electrical power

distribution systems. Therefore, this study aims to design and develop an IoT-based

prototype for early hotspot detection and automatic protection in PHB-TR using

the MLX90614 infrared sensor. The system consists of MLX90614 sensors, an

ESP32 microcontroller, an LCD for local monitoring, MQTT-based web

monitoring, and a Telegram Bot for notifications. The system is capable of

monitoring temperature in real time, displaying normal, warning, and danger

conditions, and performing automatic protection by disconnecting the load when a

danger condition is detected. Experimental results show that the sensor has an

optimal measurement distance of 2 cm with an average error of 1.55%, while

Telegram Bot notifications have an average delay of 1.33 seconds. The system was

also able to detect a tendency of temperature increase on terminals simulated with

loose connections. In addition, the reset feature and safety interlock mechanism

successfully prevented the system from automatically restarting after protection

had been activated. Based on the test results, the developed prototype successfully

performed monitoring, early detection, notification, and automatic protection

functions for PHB-TR.

Keywords: PHB-TR, MLX90614, early detection, automatic protection, MQTT,

Telegram Bot, IoT.
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