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A state-based potential game approach for distributed voltage

regulation in distribution networks
PAN Jiangchao, HU Xiong, LIAO Caibo, LI Min, NIE Xing
(School of Information Engineering, Nanchang University , Nanchang 330031, China)

Abstract ; With the increasing penetration rate of renewable energy sources over recent years, voltage fluctuations and violations
due to the inherent intermittency of renewable energy sources pose a great challenge to the safe and steady operation of
distribution networks. To tackle this problem,the voltage regulation problem in distribution networks is formulated as a state-
based potential game and then solved in a distributed manner in this paper. Specifically, the power flow model of radial
distribution networks is linearized at first. Then, based on the linearized power flow model, a voltage regulation problem in
distribution networks is modeled , whose objective function is the sum of voltage profile deviations and reactive power generation
costs. Next,the subproblems for each bus is designed based on the state-based potential game theory,in the solving of which
only its local and neighbor information are required, facilitating the design of the distributed voltage regulation algorithm.
Further, the proposed algorithm is improved by freezing the states of isolated buses during each iteration , increasing its resilience
against random link failures. Simulation results show that the proposed distributed voltage regulation algorithm can achieve fast
and effective voltage profile regulation in distribution networks while preserving the privacy of distributed generators, even in the
presence of random communication link failures. In addition, compared to other distributed voltage regulation algorithms, the
proposed algorithm exhibits a faster convergence rate and better voltage regulation performance.
Keywords : distribution networks ; distributed optimization; voltage regulation; Nash equilibrium; state-based potential game;

random link failures
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Virtual synchronous generator control strategy of M3C converter in

fractional frequency offshore wind power system
HAN Huachun', NING Lianhui*, LI Chenchen®, YE Zhibin®, YANG Caihong’
(1. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;

2. Xi'an Jiaotong University (State Key Laboratory of Electrical Insulation and Power Equipment) ,Xi’an 710049, China)
Abstract:In this paper, the control strategy of modular multilevel matrix converter (M3C) is studied in the scenario of
fractional frequency offshore wind power. The M3C system is compared with the traditional rotating synchronous generator
system in terms of structural parameters and motion equations, and the feasibility of the M3C inverter to simulate the external
characteristics of the synchronous generator is analyzed. With the goal of converter participating in system frequency regulation
and stabilizing system voltage , based on the control theory of virtual synchronous generator ( VSG) ,the control scheme design of
virtual synchronous generator of M3C converter is completed, and a control strategy suitable for fractional frequency offshore
wind power M3C converter is established. Finally, using PSCAD/EMTDC simulation platform, the correctness of this control
strategy is verified. With the same system structure and parameters, the control strategy is compared with the decoupling control
strategy of double dq coordinate transformation. The results show that the VSG control strategy can make the frequency converter
have inertia and damping characteristics. The VSG control can participate in the system frequency regulation, and has good
control response characteristics.

Keywords : offshore wind power; fractional frequency transmission system ( FFTS); modular multilevel matrix converter

(M3C) ;frequency regulation of the system;virtual synchronous generator control ;inertial damping characteristics
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