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Fig.1 Control structure of VSG system
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Fig.2 Structure of distribution network with multiple
VSG systems
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in low- and medium-voltage distribution network
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Cooperative robust operation control method of multi-VSG available for low- and

medium-voltage distribution network

ZHANG Congyue',DOU Xiaobo',HE Guoxin®, YANG Dongmei’
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. NARI Group Corporation(State Grid Electric Power Research Institute),Nanjing 211106, China)

Abstract: As a new power grid friendly operation control method, VSG (Virtual Synchronous Generator) is
generally integrated to distribution network in a decentralized way with multiple low- and medium-voltage
nodes. There are many kinds of uncertainties and multi-generator cooperative operation control problems,
which pose a certain challenge to the security and stability control of distribution network. For this reason,
a cooperative robust operation control method of multi-VSG available for low- and medium-voltage distribu-
tion network is proposed,which mainly discusses the problems of bus voltage tracking,active power sharing
among multiple generators, uncertainties of power coupling caused by line impedance parameter uncertain-
ties of low- and medium-voltage distribution network, output uncertainties of system equipment, and so on.
The uncertain power coupling is transformed into model uncertainties by establishing the VSG grid-connected
model. Considering the possible problems of unknown topology and high order of model in low- and medium-
voltage distribution network,a multi-VSG grid-connected cooperative control model is established by directly
expanding the bus voltage state and the average power distribution state of multiple generators. The feedback
controller of the whole system is designed by using robust control theory to suppress the influence of uncer-
tain power coupling inside the model and uncertain output of external equipment on the control perfor-
mance. The effectiveness of the proposed method is verified by the simulation model in MATLAB / Simulink.
Key words:virtual synchronous generator;robust control; cooperative operation of multi-generator; power coup-

ling;low- and medium-voltage distribution network
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Table B1 Typical line impedance

BN 374 R FH/A(Q km") BLPT/(Q km) ik
R 0.642 0.083 7.7
i 0.161 0.190 0.85
ik 0.060 0.191 0.31
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Table B2 Main parameters of system
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