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ABSTRACT: The AC/DC hybrid power distribution system is
an important form of future power distribution systems. The
dynamic interaction between the AC and DC systems restricts
its stable operation. This paper examines the impact of power
electronic device interactions on the stability of AC and DC
power distribution systems. By constructing a model of the
AC/DC hybrid power distribution system with photovoltaic
grid connection, the interactions between the photovoltaic grid
connection on the AC and DC sides and their influence on
system stability are analyzed. Firstly, a small-signal model of
the AC/DC hybrid system with AC and DC photovoltaic grid
connection was established. Then, the mechanism of the
dynamic interaction between the AC and DC sides of the
photovoltaic grid connection was qualitatively analyzed.
Considering the different power flow directions, the
amplitude-frequency characteristics of the mutual influence
components and the trajectory of the dominant mode change in
the system under different system parameters were studied to
analyze the interaction's influence on system stability. The
results show that the transmission of the interaction between
the AC and DC sides is affected by parameters such as the
control of the interconnection converter, and that changes in
power flow direction alter its transmission characteristics.
Finally, the correctness of the analysis results was verified

through simulation analysis.
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Fig.1 Schematic diagram of AC/DC hybrid distribution
system structure
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connecting AC/DC distribution network
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Fig. 4 Control block diagram of the photovoltaic
grid-connected inverter
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Table A1 Specific parameters of AC/DC hybrid power distribution system
[ 24 Bl
Rgis Rops Rg/Q 0.015
Leiv Lepv Lgy/mH 0.0015
Risv R2/Q 0.0189
T HETUE R Lis~ Los/mH 0.0975
Rpv/Q 0.0015
Lpv/mH 0.005
Cic34/10°°F 10
ko3 0.7
ki3 200
Jepa 0.7
kia 0.001
kot~ k2 0.2
kits kp2 10
VSCl1 kp_put 3200
ki put 180
Lci/mH 0.5
Cn/10°F 20
Cac1/107°F 1000
s/V 750
/MW 0
Ko7 0.001
ki7 0.1
Fps 0.001
kis 0.1
kps~ koo 1
kis~ kis 20
VSC2 kp_pi2 180
ki_piz 3200
Leo/mH 0.5
Cp/10°°F 50
Cac2/10°°F 1000
P5'/MW 0.1
/MW 0
ko1t 0.75
kit 12
ko~ kplo 5
ko~ kito 20
Ko_pii3 180
ACRMEAR B I R AE 35 VSC3 ki_piiz 3200
Ley/mH 1
Cr/10°°F 50
Cac3/107°F 1000
s/ V 900
Pj IMW 0.025
Lpv/mH 0.0001
FLMER K Boost AHea Con/10 L
Cpv2/107°F 1000
P/MW 0.03
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Fig. A1 Impedance characteristic diagram of VSC1 under
different power flow directions
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Table A2 Influence of AC/DC photovoltaic output power
on characteristic values and damping
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Fig. B1 Stability analysis of the system under the change
of the voltage outer loop kp3 of VSC1 when
the power flows in the positive direction
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Fig. B2 Stability analysis of the system under the change
of the voltage outer loop kp3 of VSC1 when
the power flows in the reverse direction
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Fig. C1 Stability analysis of the system under the change of the DC side capacitor Cac1 of
VSC1 when the power flows in the positive direction
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Fig. C2 The stability analysis of the system under the change of the DC side capacitor Cac1 of
VSC1 when the power flows in the reverse direction



