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Abstract - The paper addresses modeling and analysis of a grid-connected photovoltaic generation system (PV system).
PSCAD/EMTDC, an industry standard simulation tool for studying the transient behavior of electric power system and
apparatus, is used to conduct all aspects of model implementation and to carry out extensive simulation study. This
paper is aimed at sharing with the PSCAD/EMTDC user community our user-defined model for PV system applications,
which is not yet available as a standard model within PSCAD/EMTDC. An equivalent circuit model of a solar cell has
been used for modeling solar array. A series of parameters required for array modeling have been estimated from general
specification data of a solar module. A PWM voltage source inverter (VSI) and its current control scheme have been
implemented. A maximum power point tracking (MPPT) technique is employed for drawing the maximum available
energy from the PV array. Comprehensive simulation results are presented to examine PV array behaviors and PV
system control performance in response to irradiation changes. In addition, dynamic responses of PV array and system to

network fault conditions are simulated and analysed.
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Fig. 1. Grid-connected photovoltaic generation system
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Fig. 2 Simplified equivalent circuit model of a solar cell
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Table 2 Input data for the PV array model
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PV operation on V-P curves by MPPT
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