5548 45 55 8 M RN ERBEY D EH Vol.48 No.8
2020454 16 I Power System Protection and Control Apr. 16,2020

DOI: 10.19783/j.cnki.pspc.190648

FACTS ZE X & X BB RFRINTR 4T ED

Ao BB, TR 4, BRI, wIEA, AR B

(FRMZ2T I XFOEZLETHEFRE, T #M 450002)

WE: PAERIRE TG, KHLIERA 0 3G I B N AR S s AT ok R . M T LU UPFC(Unified
Power Flow Controller, UPFC)F1 SVC(Static Var Compensator, SVC) A 1% [f) FACTS %5 'H 54 M RG22 A,
KA B EFa bR e 7 FACTS 368, il T B InBHJE #H28 (Additional Damping Controller, ADC). #&F IEEE 2 [X 1% 4
WUEBCRS, MWRREAR M FIHAG B A7 T AT T FACTS 25 62 AU BT R Ge (AR B 1 R 1 5 mi . TF
FUEE TR, IR IR B4R HIAR 1) FACTS 225 A8 4 i Rh 2k U LU RO VLG T AR ., 3900 PR R SR I
LINHAL R, HENESRS 5 R N S H0R S, % T 8 X L) R G AIR iR

KR KHIFM; HECRSE; FACTS; ADC; fRMiR%

Analysis of FACTS device on low-frequency oscillation characteristics of a power system
with wind farm integration

HE Ping, CHEN lJie, GENG Sihan, SHEN Runjie, QI Pan
(School of Electrical and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: With the increasing scale of power system interconnection, the increase of wind power grid capacity has more
and more influence on the stable operation of a power system. The wind power mathematical model of a FACTS device
represented by UPFC and SVC are constructed. The FACTS device is positioned by residue index, and an additional
damping controller is designed. Then, the effect of the FACTS device on the low-frequency oscillation of the wind power
system is analyzed based on the IEEE 2-area 4-unit system by employing eigenvalue analysis and dynamic time-domain
simulations. Simulation results show that system's bus voltage and the stability of the generator speed can be maintained
using the FACTS device with ADC. On the other hand, the range of the tie-line power of the interconnected system is
increased, the fluctuation of power network parameters caused by low frequency oscillation is suppressed, and the
low-frequency oscillation characteristic of the wind power system is improved.
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Table 2 Division of different working conditions
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Table 3 Part of eigenvalues for different tie-line power
o . Casel Case2
TERTIZEMW | IR — LEPSIIEN
LSRN WMz | L% LSRN WMz | MLY%
XA 1 | -02716+j4.0351 | 0.6437 6.72 -1.03524j3.4576 | 0.5744 28.68 GLG3
468.16
K 2 | -03073+j0.9271 | 0.1555 3146 -0.6421+j0.8920 | 0.1749 5842 G1,G2,G3,G4,DFIG
XA 1 | -0.2563+j3.9980 | 0.6376 6.40 -1.0295+j3.4260 | 0.5694 28.78 G1,G3
562.52
XA 2 | -0.3014+j0.9822 | 0.1635 29.34 -0.5930+j0.9480 | 0.1780 53.03 G1,G2,G3,G4,DFIG
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