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Research on simulation of a three-phase grid-connected photovoltaic generation system based on

PSCAD/EMTDC
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Abstract: There is not a photovoltaic array (PV array) electrical model in PSCAD/EMTDC power system electromagnetic transient
simulation software standard library,while it is complicated for engineers to write an electrical model in PSCAD/EMTDC. To solve
this problem, a user-designed PV array control model is presented using PSCAD/EMDC simulation software based on the
mathematical models of PV array, and a constant-current source electrical model can be driven by the current output signal of the PV
array control model, by which a real PV array equipment can be simulated. Meanwhile, a MPPT control model is developed and a
three-phase grid-connected photovoltaic generation system (GCPS) is simulated in PSCAD/EMTDC. This paper analyzes the effects
of sudden changes in solar irradiance on power transmission of the three-phase GCPS, and proves the correctness of the designed
control model as well as its availability for engineering simulation analysis.
This work is supported by National Natural Science Foundation of Shandong Province (No.Y2008G14).
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Fig.1 Equivalent circuit of a PV module
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Fig.2 Model and parameter of PV array
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Fig.3 Flow chart of IncCond method
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Fig.4 Control model of MPPT
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Fig.6 Power controller
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Fig.8 Simulation picture of the three-phase GCPS
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Fig.9 Comparison of I-V and P-Vcurve of PV module

measured with that of ideality
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Fig.10 I-V and P-Vcurve under different solar irradiance
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Fig.11 I-V and P-V curve under different temperature
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Fig.12 Current of the three-phase GCPS
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Fig.13 Responses of GCPS for changes in solar irradiance
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