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Abstract

Electricity is currently an indispensable factor in daily life for households and office
buildings, with costs incurred based on actual usage. However, consumers often face issues with
unexplained high electricity bills and lack the tools to verify whether their consumption is
excessive or if the billing is accurate. Consequently, this project aims to develop a real-time
electrical energy monitoring and control system. This solution enables users to precisely track
power consumption, set daily budget targets, and remotely control appliances. The system
architecture employs a Raspberry Pi as the Master device and three ESP32 units as Nodes for
current measurement. Data is collected via Lora, processed, and transmitted using the MQTT
protocol to be visualized on a Dashboard. Ultimately, this system provides continuous insight into
usage trends, promotes energy efficiency, aids in billing verification, and offers convenient,

systematic control over home appliances.



