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Table 1~ Output parameters of PV modules
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Fig. 2 Flow chart of shading analysis of PV station
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Fig. 3 Illustration of data preprocessing
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Fig. 4 Markov test values for selected days
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Fig. 5 Statistical chart of PV station shading rate
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Fig. 6 Statistical chart of PV station shading rate for

sunny and cloudy days
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DIAGNOSIS ALGORITHM FOR REAL-TIME SHADED ANALYSIS OF
PHOTOVOLTAIC POWER STATION BASED ON MARKOV CHAIN

Cong Weilun, Zhang Bo, Xia Yadong, Xing Zhaolu
(School of Energy Science and Engineering , University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: In this paper, an algorithm based on Markov chains is proposed to diagnosis the shaded situation of photovoltaic
(PV) power systems, so as to overcome the shortage of current diagnosis methods in terms of cost, instantaneity and
feasibility. The output characteristics of shaded PV power station is investigated and the results show that the "Markov" test
value of current data is much larger than the standard test value , which means that these current data collected can be used
to form a Markov chain. In consequence, the shaded rate of PV power plant is successfully calculated using the Markov
chains, and it’s shaded situation is evaluated by the rate fluctuation. Comparing with the on-site test data for one month, the
calculation results based on above algorithm imply that there is shadow coverage for the measured power plant, including
both fixed and random shadings. These results are in good agreement with our direct observation which illustrates that our
method is effective and accurate. The algorithm developed in this work realizes the remote analysis and real—time diagnosis
of shaded situation of PV power systems. The implementation of this method provides a promising tool for the assessment
and maintenance of PV stations. As a consequence, the longer term stability and safety of PV power systems can be
significantly improved.

Keywords: photovoltaic power stations; Markov chains; fault diagnosis; shading rate; shading type



