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A Study on Dynamic Modeling of Photovoltaic Power Generator Systems
using Probability and Statistics Theories
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Abstract — Modeling of photovoltaic power systems is significant to analytically predict its dynamics in practical
applications. This paper presents a novel modeling algorithm of such system by using probability and statistic theories.
We first establish a linear model basically composed of Fourier parameter sets for mapping the input/output variable of
photovoltaic systems. The proposed model includes solar irradiation and ambient temperature of photovoltaic modules as
an input vector and the inverter power output is estimated sequentially. We deal with these measurements as random
variables and derive a parameter learning algorithm of the model in terms of statistics. Our learning algorithm requires
computation of an expectation and joint expectation against solar irradiation and ambient temperature, which are

analytically solved from the integral -calculus.

For testing the proposed modeling algorithm, we utilize realistic

measurement data sets obtained from the Seokwang Solar power plant in Youngcheon, Korea. We demonstrate reliability
and superiority of the proposed photovoltaic system model by observing error signals between a practical system output

and its estimation.
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