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Abstract: Through calculation and analysis, the paper demonstrates that the parallel resonance frequency of
the system is the same as the loop series resonance frequency. It is concluded by comparing several different
modal analysis methods that modal analysis methods based on node admittance matrix or node impedance ma-
trix are suitable for the analysis of parallel resonance, and the results of the two methods are the same. The
modal analysis methods based on loop impedance matrix are suitable for the analysis of loop series resonance.
Because parallel resonance frequency of the system is the same as loop series resonance frequency of the sys-
tem, the results of harmonic resonance are the same as the analysis of parallel resonance. The modal analysis
method using loop impedance matrix only can not conclude branch series resonance frequency. In combination
with modal analysis method and virtual branch based on node admittance matrix, all harmonic resonance fre-
quencies including branch series resonance frequency can be concluded. The paper demonstrates that the
virtue branch method can be applicable to tributary series resonance analysis.
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