547 % 553 RN ERBEY D EH Vol.47 No.3
201942 H1H Power System Protection and Control Feb. 1,2019

DOI: 10.7667/PSPC180160

BT REIIE & A S B9 B Wiz E 1 o4

Bk, B, X\E#%

(e HAFEKXFLA5EFIEFREROBMIEEHFHARNRELLL T,
bh AL SHAMIE ELEETE, Hk KX 430074)

N

i?}ti, _\%-'ﬁ‘-_/#;') jl]%i: E':\Eiﬁa

WE: ML P TR IR, 2 RS DU S R EAT TR £, ARl M R SRR 2

ATk AL T &0 AR, B A A I 8RB TR . BT I sr RS T, 121
FHEAR I HTEDT T T a N RS RE R 3R AR 20 2 BB WL T RO DD AL IS S MO R G40
NSRS HON R GERUETERI RN . /£ PSCAD/ETMDC 1/ BV 5 #8558 13 TR UL A0 L 1 (0 ol i AR, 0
T PRI E R TR

R RN D L AR RS RS, e RUE i

Stability analysis of microgrid based on virtual synchronous generator control
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Abstract: With the massive access of power electronic devices in the microgrid, the dynamic characteristics of multiple
power sources and loads are coupled with each other, which makes the problem of stability analysis in the microgrid
system become a hot spot. In this paper, based on the virtual synchronous motor control of microgrid systems, a
multi-distributed power system nonlinear state-space modeling method is proposed, and a unified state-space equation of
microgrid with distributed power, line and load is established. Based on the established state-space equation, the
eigenvalue analysis is used to study the factors that affect the stability of the microgrid system. Then the bifurcation
theory is used to study the influence of the key parameters of the virtual synchronous motor control and the system
topology parameters on system stability. The microgrid model based on virtual synchronous motor control is built on the
PSCAD/ETMDC simulation platform, which verifies the correctness and effectiveness of the proposed method.
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Table 1 Parameter of system

ZH PN\
eV 311.127
P'/W 20 000
o'W 10 000
w'/(rad/s) 1007
J/(J/rad?) 0.02
KI(J/V) 33333
K,/(W/rad) 100
KJ(W/V) 1000
Ly/mH 2
C/pF 80
Ri0ad/Q 3.63
Lesig/mH 0.45
Rgria/Q 0.1
Uwid/V 311.127
Weria/(rad/s) 1007
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Table 3 Factor of influence

S8 4 4 4
Uod/V 0.003 0.228 0.004
Uog/V 0.002 0.218 0.003
ia/A 0.016 0.003 0.253
iig/A 0.006 0.001 0.298
ilined /A 0.001 0.203 0.001
Tlineg/ A 0.000 0.193 0.011
wi/(rad/s) 0.867 0.012 0.018
a/rad 0.059 0.001 0.215
My 0.047 0.001 0.204
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