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Eigenvalue Analysis on Homotopy Function Based Frequency Stability of Wind Power System
WU lJi-kai, JIANG Hui, PENG Jian-chun

(College of Electrical and Information Engineering, Hunan University, Changsha 410082, Hunan Province, China)

ABSTRACT: The dynamic behavior of power system
frequency is analyzed while large-capacity and high-proportion
of wind power is involved in the power system. A mathematical
model to analyze power system frequency where wind farms
are involved is built, and by use of homotopy function the state
variables  corresponding to system eigenvalues are
discriminated, especially the state variables related to system
frequency. For the power system containing constant rotating
speed wind power generation units and doubly-fed wind power
generation units, by use of eigenvalue analysis method and by
means of discrimination results of homotopy function the
comparison and analysis of frequency stability characteristic
are implemented. Simulation results show that the power
system containing doubly fed finds power generation units

possesses better frequency stability.
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Fig.1 Power system including wind farm
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Tab.1 Correspondence between eigenvalues and
state variables

A A A A

KR .. x, .. x,

3 mESHH

3.1 45EEItE
BRI BRI RS, 2 RS 55 T
SR AN ST 4 530 6F X R 3 2 T X g 2 ML (T




106 ALFFIFAE T [FAE pf K1 A AR U REE R AL 3 A

Vol. 33 No. 7

PREL I X H 22 40) BB R ) A FATL (T P XL s XU R
RG0)2 MA MG SLEA TR T, KR 5B T %
R pIPRSHIBORY AN &N NI 1§ S i P
R IR LS E I SCHR[16]; REEHD K LS
(pu) K x,=1.312, x;=0.181, x,=1.260, x]=0.250,
T;,=5.89, T, =0.6, H=2.89, d=0.05, K, =200,
T,=1.0; REM%ZH(pu)h R =0.02, X,=0.97,
R, =20, X,=10.2. %2, 35 H T 2 FRHERS
FEANTR] L 2328 D14 AR LA
*2 FRREFENERTHRSEEE
(1BER B R 5)

Tab.2 Eigenvalues in different wind penetrations
(SCIG power system)

PMW 4, A A A A A
60 -0.318 —0.118+j0.48 —0.118-0.48 —8.423 —16.840 —18.932
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140 -0318 -0.130+j0.32 —0.130-0.32 -8.710 —16.710 —18.932
180  —0.332 —-0.141+j0.20 —0.141-j0.20 —8.940 —16.650 —18.932
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Tab.3 [Eigenvalues in different wind penetrations
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180  —0.320 -0.234+j0.51 —0.234—j0.51 —5.396 —16.746 —18.932
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Tab.4 Correspondence between eigenvalues and state
variables in Fig. 1
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Fig.3 Frequency dynamics of wind power stystem
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