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Abstract. Mismatch losses in photovoltaic (PV) modules and arrays are a serious problem, which occurs when interconnected solar cells or modules have different properties or experience different conditions from one another [1]. In such cases, the output of the entire module or array under worst case conditions is determined by the solar cell with the lowest output [2]. It is very difficult to study mismatch effect in modules by experimental means, rather, a simulated study is more convenient [3]. Common simulation tools such as PSpice, PVsyst are useful and commonly used, however, are expensive and requires higher node operations [4]. Simulink has been an inexpensive simulation tool that can efficiently simulate solar cells and modules [5]. This paper presents a novel Simulink model of crystalline silicon photovoltaic modules. The model has been utilized in studying the mismatch losses in the modules by altering the electrical parameters of solar cells and simulating different conditions like partial shading, irradiance, and temperature variation. The current-voltage and power-voltage characteristics have been produced and the results are compared to the real-life module characteristics.
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