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Fig.1 Equivalent circuit after installation of MDCPFC
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Table 2 Power flow calculation results with a MDCPFC
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O BF % HE T %
400.000 399.981 0.004 7|| L, 250.3 2488 0.60
399.700 399.699 0.002 5| L., 804.9 805.1  0.02
400.537 400.529 0.002 2|| L;s  403.5 403.1  0.10
400.329 399.981 0.002 4|| L;;  209.5 209.5 0
400.294 400.290 0.009 9|| Ly,  403.5 403.1  0.10
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Table 3 Comparison between power flow calculation results

with a MDCPFC and two DCPFCs

Wi RGN VINY o | THHET/A R
" MDCPFC DCPFC : MDCPFC DCPFC %
400.000 400.675 0.001 6|| L,  250.3 249.4  0.36
399.700 400.004 0.000 7|| L;;  290.5 292.5 0.68
400.537 400.263 0.000 7|| L,  804.9 830.5 3.18
400.329 400.001 0.000 9| L;s  403.5 357.0 11.52
400.294 399.699 0.001 4| L,  333.4 3309  0.75

Lys 153.3 1254 18.20
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Modeling and parameter setting method for grid-connected inverter

of energy storage system based on VSG
HU Wenqiang' , WU Zaijun' ,SUN Chongbo”,SONG Yi*, YUAN Kai’
(1. School of Electrical Engineering,Southeast University , Nanjing 210096, China;
2. State Grid Power Economic Research Institute , Beijing 102209, China)

Abstract ; Starting from the corresponding relationship between the main circuit of grid-connected inverter and the
equivalent circuit of synchronous generator, the outer loop control strategy of VSG( Virtual Synchronous Generator) is
proposed to simulate the motion equation, active power-frequency droop characteristic and reactive power-voltage
droop characteristic of the synchronous generator rotor. The virtual impedance is introduced to simulate the voltage
loop of synchronous generator stator’s electrical equation,which,combined with the quasi proportional resonant con-
troller-based current loop , forms the VSG control strategy for the grid-connected inverter of energy storage system.
The dynamic small signal model of VSG applied to the grid-connected inverter is established to analyze the mecha-
nism of its participation in the demand response of power grid. The dynamic models of VSG participating in voltage
regulation and frequency regulation demand responses are deduced, which provide the basis for studying the
reactive/active output characteristics of VSG under voltage/frequency fluctuations. Then, the method of setting the
key parameters of VSG is summarized under the conditions of maintaining the stability of active power loop and reac-
tive power loop and the dynamic performances of voltage regulation and frequency regulation. Finally,simulative and
experimental results verify the validity of the dynamic models of VSG participating in voltage regulation and frequen-
cy regulation and the effectiveness of the parameter setting method.
Key words : virtual synchronous generator;energy storage system; grid-connected inverters ; droop characteristic ; dy-
namic small signal model ; voltage regulation and frequency regulation ; parameter setting; model buildings
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Power flow calculation of DC power grid with multi-port DC power flow controller
WANG He',ZHU Lin' ,SHAN Fengjun®, BIAN Jing'
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132000, China;

2. Suzhou-branch of Jiangsu Electric Power Maintenance Branch Company,Suzhou 215000, China)
Abstract ;: Based on the principle of MDCPFC ( Multi-port DC Power Flow Controller) with modular multilevel con-
verter ,a power flow calculation method of DC power grid considering MDCPFC is proposed. The MDCPFC is mo-
deled by the modified nodal injection power at the end of the installation branch,which simplifies the calculation and
improves the operation efficiency. Zhoushan five-port flexible HVDC ( High Voltage Direct Current) project is em-
ployed as an example,and the control effects of MDCPFC are verified by the comparison of power flow calculation
results among MDCPFC ,PSAT software and two DC power flow controllers.

Key words:DC power grid ;modular multilevel converter ;multi-port DC power flow controller ; power flow calculation
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