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Local Bifurcation Analysis of Influence of SVC on Voltage Stability
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(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, Sichuan Province, China)

ABSTRACT: The dynamic characteristic of static var
compensator (SVC) its own greatly influences voltage stability
of power system. A dynamic analysis method for voltage
stability, which remedies the defect of transfer errors in
segmentation method and can provide satisfied calculation
accuracy and speed, is proposed. Using the proposed method,
the influences of time constant of SVC on voltage stability are
analyzed under different instability conditions. Analysis results
show that when power system loses stability monotonously, the
larger the time constant of SVC, the faster the process of losing
stability; when power system falls into oscillation instability,
the larger the time constant of SVC, the higher the oscillation
amplitude as well. The boundary curve of bifurcation is solved
by two-parameter continuation, and it shows that the higher the
amplification of SVC, the larger the boundary value of
bifurcation.
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Fig. 1 Example system
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Tab. 2 System parameters

Yo/pu ao/(°) Ym/PU aml/(°) s
20.00 -5.00 5.00 -5.00 0.00
25 B A Tp Ty
1.00 1.00 2.00 1.00 1.00
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0.10 0.10 8.00 0.25 1.00
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bifurcation points
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Tab. 3 Bifurcation points values
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Fig. 3 Simulation curve of Voltage(SNB1)
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Fig. 4  Simulation curve of Voltage (SIB2)
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Fig. 5 Simulation curve of Voltage (HB3)
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Fig. 6 Two-parameter bifurcation boundary curve

5 #iE

AR PR B R ML K Ty i, el e
W REH LS I e e &7 TF o mh 6t 4
TARERFEAEAE, BAIRLF RS, JFH., %05
AT SR AN BB TR B, v S R T bR

SVC fE— RS LA M T4 R Gt FRA% A
AeS, AR TREARGE T . (HFRN il
ARG T RF s o AN RAET (8 A K



% 355 o 8 1]

HK

3

A 185

R, SVC IR 1) H HOBOK , B SRR I 1R T JEE At
P& 5 RAG I AR MR K o 8 XS H oy Xk
L, SVC BURAEHOBOR, ARG XU FHEB BN,
VNI SVC I a) s Al R SO A4, A1+

s A
S25 3Rk
[] B, LM S ) R A R I]. A,

[

B3]

(4]

[5]

[6]

[]

8l

[0

2008, 32(347T1) 1): 37-39.

Wei Jungiang. Nonlinear bifurcation theory and its application in
power system[J]. Power System Technology, 2008, 32(S1): 37-39(in
Chinese).

Sl RARAR, RIERS. BT @ IR A KR ) RS
AHUERRE AT ZE[]. FRMEAR, 2008, 32(9): 74-79.

Ma Youjie, Zhang Jidong, Zhou Xuesong. Study on steady state
voltage stability of power system containing wind farm based on
bifurcation theory[J]. Power System Technology, 2008, 32(9):

74-79(in Chinese).

A, RBA, X, . AR E AR RR S P e R LR
FESTEL]. MR, 2008, 32(18): 47-51.

Li Yong, Zhang Yongjun, Liu Wei, et al. Fast determination of voltage
stability critical point and its sensitivity algorithm[J]. Power System
Technology, 2008, 32(18): 47-51(in Chinese).

I, wikEr, MR, AF. R R RS A R E K5
O], HMEAR, 2010, 34(5): 67-70.

Xu Shanshan, Tang Fangqi, Zhou Renjun, etal. Bifurcation analysis
on dynamic voltage stability of power grid connected with different
wind power systems[J]. Power System Technology, 2010, 34(5):

67-70(in Chinese).

lan D, Chiang H D. Towards a theory of voltage collapse in electric
power systems[J]. System and Control Letters, 1989(13): 253-262.
Dobson I, Lu L. New methods for computing a closest saddle node
bifurcation and worst case load power margin for voltage collapse[J].
IEEE Trans on PWRS, 1992, 8(3): 240-243.

Chin-woo T, Matthew V. Bifurcation, chaos, and voltage collapse
in power systems[J]. Proceeding of the IEEE, 1995, 33(11):

1484-1496.

Harry G K, Robert F F. Local bifurcations in power systems: theory,
computation, and application[J]. Proceedings of the IEEE, 1995,

83(11): 1456-1483.

BRLME, BRAFPDN, TR ShaS I RGENHR AT M]. st
iHAERAE HARAL, 2002: 50-51.

[10] hiks, EsRHE, M, A SR AN A AR E 17 L R TEAN

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[3]. EMHA, 2006, 30(19): 14-20.

Ma Shiying, Yin Yonghua, Tang Yong, et al. Simulation and
evaluation for short term and mid/long term voltage stability[J].
Power System Technology, 2006, 30(19): 14-20(in Chinese).
WA, WAL, Rl BT XOEE IR F ) AR G R E
M), dbat: HE AL, 2005: 81-82.

Gu Wei, Milano F, Jiang Ping. Hopf bifurcation induced by SVC
controllers: adidactic example[J]. Electric Power System Research,
2007(77): 234-240.

MiEE. 2 XSt B R WA, 1995:
3-17.

Sauer P W, Pai M A. Power system steady-state stability and the
load-flow Jacobeans[J]. IEEE Trans on Power System, 1990, 5(4):
1374-1383.

Venkatasubramanian V, Schaettler H, Zaborszky J. Voltage dynamics:
study of a generator with voltage control, transmission, and matched
MW load[J]. IEEE Transactions on Automatic Control, 1992, 37(11):
1717-1733.

FLWEHT, BAAMG. SHBESERILIEEE PV O[], HMEA,
2006, 3003 T) 1): 278-281.

Du Xiaoming, Zhao Dongmei. An improved continuation power flow
tracing PV curve[J]. Power System Technology, 2006, 30(S1):
278-281(in Chinese).

Guoyun C, Hill D J, Hui R. Continuation of local bifurcations for
power system differential algebraic equation stability model[J]. 1EE
Proc. Gener. Transm. Distrib, 2005, 152(4): 575-580.

W, B FASHRRUERIR D —He S R L R ).
RS ASNME, 2005, 29(7): 24-27.

Cao Guoyun, Zhao Liang. Calculation of the two-dimensional
bifurcation boundary in dynamic voltage stability model[J] .
Automation of Electric Power Systems, 2005, 29(7): 24-27(in
Chinese).

Yrks B 2011-03-02,

EETE:

Zh(1985), T, WiHAITTAE, FEMFHR R
it S HT NS, E-mail: lishan19851220
@163.com;

FRFA(1962), 55, #d%, WL, FEMGE
TEBNMCRSE, B RGN BIE
R RN M M 42 A 2 A I A T A

(THERE HBRA)

4

5



