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Fig. 1 Ideal circuit model of solar cell

7 JEFI R FH e AR 4 R BELRR I DA AR FE S R
Fe A BHAR R BE | p-n 4558 Ft IX B0 7 19 52 5 A ik L BHL
SEEAR g R B e b P ER IR PR B, 5 i kA ) T L VR SR8
O I L 3 ) I P B, T A L e B A AR L A AL
HLEE AN 2 P o

+
]D.cell lsh,ce]l

@ N7 [ e

P2 K BHH bR AR AR S A

Fig. 2 Equivalent circuit of single-diode model forsolar cell
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Fig. 4 Internal structure of PV module
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Table 1  Configuration of different PV array
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DYNAMIC MODELING OF PV ARRAY UNDER PARTIAL
SHADING CONDITION

Pei Tingting, Hao Xiaohong
(College of Electrical and Information Engineering ; Key Laboratory of Gansu Advanced Control for Industrial Processes ;

National Demonstration Center for Experimental Electrical and Control Engineering Education , Lanzhou University of Technology ,

Lanzhou 730050, China)

Abstract: In view of the problem of large deviation between the output characteristics of the photovoltaic array model and
the actual operation under static shading, a photovoltaic array model is established based on dynamic shading. Firstly, the
configuration of the photovoltaic array composed of photovoltaic modules with bypass diodes is optimized. Then according to
the characteristics of normal distribution with time of the photovoltaic array’s insolation and temperature under partial
shading, the values of dynamic distribution of the insolation and temperature are obtained which relies on utilizing the
quadrature algorithm of variable-step Guass- Legendre. Through the dynamic values, the output state of the photovoltaic
array optimization model is adjusted with real time, which solves the problem that the photovoltaic array model can not fulfil
the requirement of real-time output under static shading. The simulation results show that the modelis suitable for the
application situations with different shading conditions and different power levels. Compared with the output characteristics
of photovoltaic array under static shading, the output characteristics of dynamic model of photovoltaic array are closer to the
output characteristics of photovoltaic array without shading.

Keywords: dynamic model; photovoltaic array; photovoltaic modules; partial shading; configuration optimization



