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Fig.1 Fault detection model for photovoltaic string
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Fig.2 Equivalent circuit model of transmission line
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Fig.3 Dynamic model of photovoltaic cell
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Research on signal characteristics of online photovoltaics array
fault detection using spread spectrum time domain reflectometry

Su Weihong'?, Gao Dedong', Wang Shan', Wang Yongxin'
(1.The College of Mechanical Engineering, Qinghai University, Xining 810016, China; 2.Xining Urban Vocational
& Technical College, Xining 810016, China)

Abstract: The photovoltaic (PV) array fault detection method based on Spread Spectral Time Domain
Reflectometry (SSTDR) has detection blind spots and attenuation characteristics. It is necessary to
study the property of the detection signal to improve the fault detection performance. Firstly, the
transmission behavior of the detection signal in the PV array is studied to explore the influence of
different signal parameters on the detection range and accuracy. Secondly, based on the dynamic model
and layout pattern of the PV cells, a simulation platform for PV array fault detection is established. The
simulation results are validated through a simulated experiment of an open—circuit fault. The results
show that improving the signal can effectively enhance the ability to identify correlation peaks,
increasing the number of PV components detected by four units. Finally, the influence of blind area and
attenuation characteristics is comprehensively analyzed. A signal selection strategy of PV array based
on SSTDR is proposed to determine the fault detection distance and the optimal parameters of test
signal.

Keywords: spread spectrum time domain reflectometry (SSTDR); photovoltaics array; fault

detection; signal characteristic
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