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Research on ripple in AC/DC hybrid microgrid

XI Xiaolin', WU Jie?, WANG Ning®, YAN Xiaoan?, LI Dongliang®, SUN Liming®

(1. Smart Distribution Network Center,State Grid Jibei Electric Power Co. , Ltd. , Qinhuangdao 066100, China;2. Key Lab of Power

Electronics for Energy Conservation and Motor Drive of Hebei Province, Yanshan University, Qinhuangdao 066004 ,China)

Abstract: With the consideration of the effect of harmonic and three-phase unbalance on ripple and the superposition
of ripple in AC side grid, the ripple problem in AC/DC hybrid micro grid is studied in this paper. Firstly, It is pro-
posed that if the phase angle of the k-order harmonic source changes in its three phases, the amplitude of the 2 +1
and %-1 ripple generated by the kth harmonic source is the reciprocal relationship, which has an impact on the super-
position of ripple, Then, it is found that the effect of the initial phase difference of harmonics on the amplitude of the
superimposed ripple has a certain regularity by superimposing the positive order harmonics of the same number, the
negative order harmonics of the same number and the positive order and negative order harmonics of adjacent times.
Finally, the above studies are confirmed by Matlab/Simulink modeling. It is shown that the amplitude of ripple su-
perposition in AC-DC hybrid micro grid is related to the harmonic frequency and initial phase difference of harmonic
source. The research of this paper is of great significance to the analysis and management of power quality in hybrid
micro grid.
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Figure 1 Topology of the interface between AC grid and
DC grid in hybrid microgrid
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Table 1 Symmetrical three-phase AC harmonic parameters
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Figure 6 Spectrum diagram of DC 3™ current
ripple when the AC side is unbalanced
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Table 2 Asymmetric three-phase AC harmonic parameters
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Figure 9 The amplitude of the 2™ and 4™ ripple generated

by the 3™ harmonic on the DC side varies with the

phase of the AC three-phase harmonic source
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