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Abstract: Oscillations generated by dynamic interactions
between power electronics and grid are becoming one of the
critical issues in renewable power systems. It is important
to evaluate oscillation risk in the practical power systems by
the stability region of oscillations. Conventional methods to
construct the oscillatory stability region include the pointwise
method, predictor-corrector method and the random forest
classifier, etc. However, the existing methods have their
shortages in computational efficiency or accuracy. To fill this
gap, this paper proposes a novel approach to construct the
oscillatory stability region by multi-layer perceptron regression.
First, the oscillation stability region is defined. Then, the Monte
Carlo method is used to obtain operating points in the parameter
space, and the stability dataset of the power system with
different parameters is acquired through the impedance method.
Finally, the oscillation stability region is calculated using an
improved multi-layer perceptron model. The effectiveness of the
proposed method is validated through its application in a real
renewable energy grid-connected system in Ningxia power grid.
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Fig. 1 The diagram of multi-layer perceptron
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Fig. 2 The operating principle of perceptron
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Fig. 3 The diagram of a new energy integrating station
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