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Abstract

The objective of this study is to design, develop, and evaluate the efficiency of a three-phase electrical
energy metering device that can show results in an online format as well as on the instrument panel from the
PZEMO004TV3.0(100A) module processed by the Node MCU ESP8266 microcontroller. It shows numerous
parameters on a display board, tracks power use, and calculates electricity costs. The studies are separated
into three categories: 1) testing efficiency with constant loads, 2) testing efficiency with three-phase motor
loads, and 3) testing power consumption within a building. The comparative studies were carried out by
measuring and recording values using the PZEM004TV3.0 (100A) prototype device, PQA824 power analyzer,
and EPM 07S power analyzer. The results of the experiments, when compared to all three devices, revealed
that the average electrical energy consumption over an 8-hour period was 6.88 kWh, with an average error of
no more than 1.75% and a correlation coefficient of 0.98, indicating high measurement accuracy. From results
demonstrated that performance tests for measuring electrical power and computing costs in Thai Baht, while
testing with three-phase motor loads, indicated total energy consumption of 15.68 kWh and a total cost of 49.36
Baht. Furthermore, measuring continuous three-phase electrical energy use within the building over 26 days

period gave results of 297.97 kWh at a total cost of 938.07 Baht.

Keywords : Electric energy meter, Microcontroller, Three-phase electrical system
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