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Design of photovoltaic array wireless sensor nodes and its
application in fault diagnosis

Ai Wenxu Ding Hao
(School of Mcchanical and Electrical Engincering, Hohai University ,Changzhou 213022, China)

Su Yisheng Zheng Zijun Zhang Jingwei Liu Runyu Ai Changqing

Abstract: The photovoltaic (PV) array wireless sensor node and fault diagnosis system based on STM32 is designed
aiming at the problems of the existing methods of PV array fault detection are lack of accurate and efficient and difficult
to locate faulty PV modules. STM32F103 is used as the core controller of the wireless sensor node hardware, It is
mainly composcd ol power module, main control module, data sampling module, data communication module. Using
delined communication protocol, the measurement results arc rcliably transmitted as data [ramcs through ZigBee
wircless module, the monitor computer can monitor the voltage data of PV modules in the process of inverter scanning
the current-voltage (I-V) characteristics of PV array. In the cxperiments, the common shading and short-circuit of
bypass diodc [ailurc of PV modules arc artilicially caused. The voltage wavelorms of PV modules arc mcasured by the
wircless sensor node, which can realize [ault diagnosis and location in PV array. The cxperimental results show that the
system can obtain the voltage wavelorm ol PV array when the inverter scans the I-V characteristics of PV array,
[acilitating maintaincts to locatc PV module [aults timely and accuratcly.
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