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Fig.1 Principle of reverse bias model for photovoltaic cell
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Fig.2 Principle of analytical identification method for

model parameters
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Fig.3 Model parameter identification method based on MPM
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Modeling method for photovoltaic arrays based on implicit
double—diode model and reverse bias model

Wu Haifei', Ding Kun?, Su Ying', Chen Xiang’, He Yaoxi®, Ji Fangxu®’, Chen Quanru®
(1.Three Gorges Group Science and Technology Research Institute, Beijing 101100, China; 2.College of
Mechanical and Electrical Engineering, Hohai University, Changzhou 213022, China; 3. China Yangize Power
Renewables Co.,Ltd., Wuhan 430000, China)

Abstract: To address the limitations of traditional photovoltaic (PV) array modeling methods in
terms of computational accuracy and portability,this study proposes a novel PV array modeling
approach based on the Implicit Double Diode Model (IDDM) and the Reverse Bias Model (RBM).
The proposed method first configures environmental parameters according to the actual operating
conditions of the PV array. Subsequently,it calculates the current and voltage characteristics of PV
cells under various operating states based on the theoretical frameworks of IDDM and RBM.
Following this,the method determines the current and voltage characteristics of PV array substrings
and finally outputs the current—voltage (I-V) characteristics of the PV array. Experimental results
demonstrate that the proposed method achieves high simulation accuracy,with a theoretical —to—
actual current sequence error of only 0.015 A. Additionally,the model effectively simulates the [-V
characteristics of PV arrays under scenarios such as partial shading,short circuits,and degradation
of equivalent series and parallel resistances. This modeling approach provides a robust theoretical
foundation and data support for PV power plant fault diagnosis and analysis.

Keywords; photovoltaic array; modeling approach; double diode model; reverse bias model
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