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Schematic diagram of source-load structure with VSG control
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Comprehensive control strategy of microgrid frequency and voltage based on
virtual synchronous generator

SU Hongsheng',JIANG Kun'?,YANG Zhen'?,HE Kaizhong'"’
(1. School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Rail Transit Electrical Automation Engineering Laboratory of Gansu Province,
Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: For solving the problem that the frequency and voltage of microgrid are easily affected by load
fluctuation and consequently deviate from the rated value,a comprehensive frequency and voltage control
strategy based on virtual synchronous generator is proposed. The rated angular frequency is selected as the
reference value of the damping link of swing equation based on comparing two cases of the refe-rence value.
And then, an automatic generation control system is designed by combining the virtual governor with the
swing equation to realize no-error control on frequency. Subsequently, aiming at the defect that the voltage
feedback needs the support of communication system,a revised voltage amplitude estimator is introduced to
estimate the voltage of PCC(Point of Common Coupling) accurately. Under the action of automatic voltage
controller, the secondary voltage regulation of PCC can be accomplished without configuring communication
system, so that the economy is improved. Furthermore,the small-signal model of system is derived, and the
influences of key parameters on the system stability are analyzed.

Key words: virtual synchronous generator; virtual governor; voltage estimation; small-signal model; frequency

stability ; voltage stability
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Dynamic load accurate allocation method for annular DC microgrid

based on power flow calculation
LI Yumei',ZHA Xiaomingz,SUN Pan'
(1. School of Electrical Engineering,Naval University of Engineering, Wuhan 430033, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: As for DC microgrid with large-span and annular network structure, the power flow calculation
method of annular DC microgrid with droop control is firstly deduced. On this basis,the dynamic load allo-
cation control methods with the droop coefficient ratio and reference voltage difference as control variables
are compared and analyzed. Furthermore,an improved droop control method is proposed to comprehensively
realize accurate control of dynamic load allocation and compensation of load voltage drop. Finally,a hardware-
in-the-loop real-time simulation experimental platform of the four-terminal annular DC microgrid is built,
and experimental results verify the effectiveness of the proposed control method.
Key words: DC microgrid; annular network ; droop control; power flow calculation; dynamic load allocation;

voltage drop compensation
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Table A1 Parameters of line and transformer
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Table A2 Impedance after calculation
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Fig.A1 Pole-zero map with variation of system parameters



