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Innovative Design and Efficiency Optimization of On-line Monitor for Battery
Current of Photovoltaic System Based on Intelligent Sensing

Yu Jiansheng
Guangdong Polytechnic Normal University, Guangzhou, Guangdong 510665

Abstract : Aiming at the problems of insufficient monitoring accuracy, poor real-time performance, high cost
and inadequate data mining of battery current in photovoltaic power generation systems, an online
battery current monitor based on intelligent perception is designed. The hardware adopts Hall sensor,
STM32F407VET6 microcontroller, RS485 communication and multi-channel regulated power supply
to realize high—precision non—contact current collection and stable transmission; the software adopts
modular design, integrating composite filtering, outlier elimination and CRC verification to improve
data reliability; statistical analysis, trend prediction and support vector machine fault diagnosis are
introduced to realize in—depth data utilization and safety early warning. Experiments show that the
monitor has an average measurement error of < 0.1A and a response time of 50ms, which is superior
to similar products in accuracy, real-time performance and cost performance, and can effectively
extend the service life of the battery and improve the system operation efficiency.

Keywords : photovoltaic power generation; storage battery; current monitoring; intelligent perception;
STM32; fault diagnosis
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