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Shadow judgment method for photovoltaic module based on peak
counting and parameter identification

CHEN Ling', HAN Wei%, ZHANG Jingwei'
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. State Grid Huaian Power Supply Company, Huaian 223001, China)

Abstract: In allusion to the fact that it is hard to judge the shadow of photovoltaic (PV) module, a shadow judgment
method based on peak counting and parameter identification is proposed. Firstly, the I-V output characteristic curve of PV
module is scanned globally and quickly through programmable DC electronic load, which is used to record the number of
noticeable peaks. Then, an improved artificial fish swarm (IAFSA) is adopted to identify the internal equivalent
parameters of PV module by sample values of I-V curve, and combining with the root mean square error (RMSE) to
determine the slight shadow of PV module. The shadow condition of PV module can be effectively judged through the
two-step method, the experimental results further demonstrate the effectiveness and accuracy of this method.
This work is supported by Innovation Project of Postgraduate Education of Jiangsu Province (No. CXZZ12_0228).
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Fig. 1 Circuit diagram of I-V curve scanning for photovoltaic

module based on programmable DC electronic load
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Fig. 2 Multi-peaks counting diagram for photovoltaic

module under shadow condition
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Fig. 3 Equivalent circuit of a single diode model
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Fig. 4 Strategy of parameters identification for

photovoltaic module
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Fig. 5 Flowchart of IAFSA
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Table 2 Values of objective function RMSE with different

methods for parameters identification of photovoltaic module
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Table 3 Values of objective function RMSE with various

working conditions for parameters identification of

photovoltaic module
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Table 4 Values of objective function RMSE with different
methods for parameters identification of photovoltaic

module under shadow conditions
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Fig. 8 Comparison of simulation and experimental data for
photovoltaic module under shadow conditions
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methods for parameters identification of photovoltaic
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Fig. 9 Comparison of simulation and experimental data for

photovoltaic module under different shadow conditions
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