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Analysis of Resonance Characteristics of AC/DC Hybrid Microgrid Considering
the Influence of DC Subgrid
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Abstract: The AC/DC hybrid microgrid is an important form of the future distribution gridwork. The increases of the
proportion of DC subgrid in a hybrid microgrid will inevitably have an impact on the resonance characteristics of the
AC/DC hybrid microgrid in grid-connected mode; however, the use of frequency domain analysis method requires the es-
tablishment of high-order transfer function based on AC/DC hybrid microgrid, whereas it is difficult to model. In order to
solve the above problems, it is proposed to establish a fusion impedance modeling method of the DC subgrid and the in-
terlinking converter (ILC), and to establish an equivalent impedance model of the AC/DC hybrid microgrid system in
grid-connected mode, thus the system resonance characteristics such as frequency, participation factors and component
sensitivity are calculated by the modal analysis method, and the influences of ILC and DC subgrid parameter changes on
the system resonance characteristics are further analyzed. The analysis shows that ILC and some parameter changes of the
DC subgrid will obviously change the resonance frequency and resonance peak value of the system. The analysis result
not only is conducive to the treatment of harmonic resonance, but also provides a basis for the design of system parameters.
Finally, an AC/DC hybrid microgrid simulation model was built on the Matlab/Simulink simulation platform to verify the
correctness of the resonance modal analysis and the effect of parameter changes on the resonance characteristics.
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Fig.A2 Control block diagram of LCL grid connected inverter



A HUQ

400 "1

300}

200

100"

1000}
800 -1

BAEIUQ

Fig.A3

1000 1500
500 %ﬁ%]ﬁz
(a) ILCUE I R CAZ MK

600"
400"
200"

A HUQ

3001

600

400 -

200

500

lw)ww
. M
(c) ILCAZ it M KL, A5 1k

A3 LCL JERs S MO I IR

30

1000
500 % Az

(b) ILCHLMIL, AL

2000

2500

Influence of LCL filter parameters on resonance characteristics

2500




A EPUQ

A EH/Q

250"

2001

150

100[~""

(a) TLCH JR 42 ] 4% LU 191 28 30K vp 2 4K 19 52 i

800"

600

400

200"

() ILCHE i 42 il 2% Eb ] 2 H0K 732 16 9 5 W)

00

00

S
£
= »
Z .
i
2000 220 600 2000
1500 % 400 1500
00 1000 , Vi 1000 2
e e
(b) ILCH Yt Hs 42 il 35 B 43 5 HK 72 A0 1 72 1
S
£
=
£
i

-t 1500
500 5‘5‘«2‘; Bz

(d) ILCH J& 948 il 48 F1 70 2 H0K, 72 A4 1 5 il

B A4 Pl ds S HOmE IR R 2

Fig.A4 Influence of controller parameters on resonance characteristics
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