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ABSTRAK

Al Hikmah, "Rancang Bangun Sistem Monitoring dan Kontrol Kebakaran di Area Sumur Minyak Dengan
Komunikasi LoRa Berbasis Mikrokontroler”, Program SI Teknik Elektro, Fakultas Teknik dan Sains,
Universitas Nasional, di bawah bimbingan Ir. Ruliyanto, S.T., M.T., Ph.D. dan Dr. Viktor Vekky Ronald R.,
S.T., M.T., Agustus 2025, 88 halaman + xiv + 15 lampiran

Kebakaran di area sumur-sumur minyak berisiko tinggi karena lokasi yang terpencil dan
keberadaan bahan mudah terbakar. Keterbatasan akses pemadam dan keterlambatan deteksi
sering menyebabkan kerugian besar. Penelitian ini mengembangkan sistem deteksi dini
kebakaran berbasis IoT dengan sensor suhu, asap, dan api, serta komunikasi LoRa untuk
pemantauan jarak jauh tanpa bergantung pada internet. Sistem juga dilengkapi penyiraman
otomatis dan sumber daya PLTS off-grid agar tetap beroperasi secara mandiri di lokasi
terpencil. Sistem ini terdiri dari dua bagian utama, yaitu rangkaian transmitter dan receiver.
Rangkaian transmitter menggunakan sensor flame detector, DS18B20, dan MQ-2 untuk
mendeteksi keberadaan api, suhu, dan asap. Data dari sensor diproses oleh Arduino Nano
dan dikirimkan melalui modul LoRa menggunakan komunikasi point-to-point ke rangkaian
receiver berbasis ESP32. Ketika indikator kebakaran terdeteksi, sistem secara otomatis
mengaktifkan buzzer, menghidupkan pompa air untuk penyiraman, serta mengirimkan
notifikasi melalui Telegram bot kepada pengguna. Hasil pengujian menunjukkan bahwa
seluruh sensor bekerja dengan baik, akurat, dan responsif dalam mendeteksi kondisi
lingkungan, dengan konsumsi daya transmitter tanpa pompa hanya sekitar 1,41 W, serta
kebutuhan energi harian sebesar 34 Wh yang dapat dipenuhi oleh panel surya 20 W dan
baterai 12 V 7,5 Ah yang mampu menopang operasi lebih dari 2 hari tanpa pengisian. Sistem
juga menunjukkan jangkauan komunikasi [.oRa stabil hingga jarak 300 m, bergantung pada
kondisi lingkungan. Dengan integrasi teknelogi [oT, LoRa, dan PLTS, sistem ini terbukti
andal, efisien, dan dapat meningkatkan efisiensi pemantauan serta mempercepat respons
penanggulangan kebakaran di area berisiko tinggi dan minim akses pemadam.

Kata kunci: Deteksi kebakaran, Internet of Things, LoRa, PLTS off-grid, penyiraman
otomatis
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ABSTRACT

Al Hikmah, ~ Design and Development of a Fire Monitoring and Control System with LoRa Communication
Based on Microcontroller”, Electrical Engineering Undergraduate Program, Faculty of Engineering and
Science, Nasional University, under the guidance of Ir. Ruliyanto, S.T., M.T., Ph.D. and Dr. Viktor Vekky
Ronald R, S.T., M.T., August 2025, 88 page + xiv + 15 appendices

Fires in oil well areas pose a high risk due to their remote locations and the presence of
flammable materials. Limited access for firefighters and delayed detection often lead to
significant losses. This study developed an early fire detection system based on IoT using
temperature, smoke, and flame sensors, combined with LoRa communication for long-
distance monitoring without relying on the internet. The system is also equipped with an
automatic sprinkler and an off-grid solar power supply to operate independently in remote
areas. The system consists of two main parts: a transmitter and a receiver. The transmitter
uses a flame detector, DSI8B20, and MQ-2 sensors to detect flames, temperature, and
smoke. Sensor data is processed by an Arduino Nano and transmitted via a LoRa module in
a point-to-point configuration to the receiver, which is based on an ESP32. When fire
indicators are detected, the system automatically activates a buzzer, starts the water pump
for sprinkling, and sends a notification to the user via a Telegram bot. Test results show that
all sensors perform well, accurately, and responsively in detecting environmental
conditions, with the transmitter (excluding the pump) consuming only about 1.41 W, and a
daily energy requirement of approximately 34 Wh, which can be supplied by a 20 W solar
panel and a 12V 7.5 Ah battery capable of powering the system for more than 2 days without
recharging. The LoRa communication range remained stable up to 250-350 m, depending
on the environmental conditions. With the integration of loT, LoRa, and solar power, this
system has proven to be reliable, efficient,-and capable of improving fire monitoring and
response efforts in high-risk areas with limited firefighting access.

Keyword: Fire detection, Internet of Things, LoRa, off-grid solar power, automatic
suppression
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