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Fig.1 TCT structure photovoltaic array and its output

characteristics under different shadow types(3x3)
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Fig.2 ZZ and OEC reconstruction methods
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Table 1 Shadow distribution optimized by various reconstruction methods in different situations
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Table 2 Row current distribution optimized by various

reconstruction methods in different situations
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Fig.4 Output characteristics of TCT structure

photovoltaic array after optimization by using

different reconstruction methods
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ICL static reconstruction method of photovoltaic array under

partial shadow condition
LI Feng'?,MENG Shaofei'
(1. School of Physics and Electrical and Electronic Engineering, Ningxia University, Yinchuan 750021, China;
2. Ningxia Key Lab of Intelligent Sensing for Desert Information,Yinchuan 750021, China)

Abstract: For photovoltaic power generation system, partial shadow leads to mismatch of photovoltaic modules
and formation of hot spot effect. Using reconstruction method can reduce the impact of partial shadow and
the losses, and increase the output power. For the TCT(Total Cross Tied) structure photovoltaic array, an
ICL (Interpolation & Column Loop) static reconstruction method is proposed. In the case of typical partial
shadow types and odd-even array types, the shadow distribution diagram of the traditional TCT structure
and the optimized diagrams with three static reconstruction methods are given,and the corresponding array
row currents are calculated. A TCT structure photovoltaic array model is built in MATLAB / Simulink software,
and the proposed method and the existing reconstruction methods are simulated and compared. The results
show that, the proposed method can make the distribution of shaded photovoltaic modules in the entire
array more balanced, which effectively increases the average output power of photovoliaic array,and signifi-
cantly reduces the number of peaks on the output characteristic curve. The proposed method also has the
advantages of simple principle,easy implementation and low cost,which can provide reference for the selection
of array structure and reconstruction method during the construction of photovoltaic power plants.

Key words:photovoltaic arrays;partial shadow;ICL;jstatic reconstruction; TCT structure
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Fig.Al Electrical connection diagram reconstructed by ICL method (5% 6)

1»—|3
(@)

B A2 X ICL AZEMRY B SEREE(6x7)
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Table A1l Shadow distribution optimized by various reconstruction methods in different situations
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Table A2 Row current distribution optimized by various reconstruction methods in different situations
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Table A3 BYD (Huizhou) Battery BYD 140P6-18 PV module parameters
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