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Abstract

The system identification method of single-phase photovoltaic grid-connected inverter NARX
model was proposed. For the black box feature of commercial photovoltaic grid-tied inverters, as
well as the strongly nonlinear problem of the inverter which cannot be solved by existing linear
modeling approach, in this method, the inverter was considered as a black box, wherein it was not
necessary to know the topology and the parameters of the inverter internal circuits and power
switching devices, as well as the type and logical relations of the control system. It only used the
input-output external measurement data of the inverter, based on the NARX model nonlinear sys-
tem identification techniques, to create an accurate mathematical model. The model can accu-
rately imitate the behavior of the commercial inverter, and has simple structure and a small
amount of computation. It takes a good balance between the complexity of the model and the
model accuracy. It is suitable for power system with the grid-connected photovoltaic system
scheduling, joint operation and coordinated control, and stochastic simulation research areas, in
which the fast modeling and simple model structure are required.
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Figure 1. Structure of a NARX model
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Figure 2. Identification modeling process of the single-phase photovoltaic
gird-connected inverter
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Figure 3. Experimental set-up and system architecture
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Table 1. Properties of the single-phase photovoltaic grid-connected inverter NARX models with different order and delay
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Figure 4. Model and measured output curves under sunny weather condition
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Figure 6. Model and measured output curves under cloudy weather condition
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Figure 7. Model and measured output curves under rainy weather condition
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Table 2. The best fits of the single-phase photovoltaic grid-connected inverter NARX model under different weather condi-
tions
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