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Power system dynamic voltage stability analysis based on the continuation method
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Abstract: In static voltage stability analysis, the singular point of the power flow Jacobian or the nose point of PV curve are usually
considered as the critical point. As this method does not take the dynamics of the components in the power system into account, the
creditability of the results obtained are more or less affected. Based on the continuation algorithm, this paper investigates the dynamic
voltage stability using small signal analysis method. First, the equilibrium solution manifold is tracked by a locally parameterized
continuation method with a prediction-correction process. The prediction step takes the direction tangent to the solution path. Then,
the dynamic stability of each equilibrium point is analyzed using the small disturbance analysis method considering the dynamics of
the generators, the excitation system, the speed governor and the SVC. The system state matrix is calculated numerically by applying
a small perturbation to each state in turn. Simulation results show remarkable differences in the stability critical point between the
small signal perturbation dynamic analysis and the static analysis.
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Tab.1 Variation of the dominant system egenvalues
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Tab.2 Contribution of excitation system

I RGIRANA | RERRBNE &
100 1.0798 PV gk F¥37
200 1.1017 T¥x
300 1.0108 FE3x

T B AR A . SRR BB R BT
ﬁi%kwﬁﬁﬁ% REATFHRE, BERFAR
MpETh RSB EERASBONLE, SiSaiig
RWK 3 Fizs, BRI AR, AATHESEHE )
SN ERIZWIRAD.

F 3 fAfTRSEREN
Tab.3 Contribution of steady state load model

£ TR (14+P) REWMBR IR H/iE

30%+70% 1.1017 PV £ T

50%+50% 1.1052 TEX

70%+30% 1.1062 PV £ T S
4 it

FEFFSBRERENFT, FILHRMKRE PV
HZ& M TN B EREN R R, HTREHEE
RTINS, RSO TE RN TREERE
ﬁ FESESH AR IEA b, A SON R /DBl o drik i

TR R E T . e R A - ES B
%L%ﬁ&ﬁ%%ﬁ‘”%?&ﬁﬁ% Juzipue
FRERSHENTTE, TS REEBRRRHTIL
Tl MIRBHIEN PRk, &KL
RS ARG SVC ShEMBRT, FIHN
MR TR TR BREREN, REMORE
FERERECR RR S A 7. BBITRY,
BB U1 Bh A M R B S 5 IR 18 B s R AR e AR R
R TR E AR MBS TR S B R R KRR A
FEMEESR.

S &k

[1] Craig A A, Tapan S K. Determination of Power Systemn
Coherent Bus Groups by Novel Sensitivity-based Method
for Voitage Stability Assessment[J]. IEEE Trans on
Power Systems, 2003, 18(3): 1157-116.

[2] Haque M H. Determination of Steady-state Voltage
Stability Limit using P-Q Curves[J]. IEEE Power Eng
Rev, 2002, 22(4): 71-72.

(3] JREIHS, sk BWMAHRKBEORERESHMEG
AHERENEHAD]. PR, 2006, 17(7): 35-39.
YUAN Wei-peng, ZHANG Rao. Methods of the Static
Voltage Stability in Multi-infeed AC/DC System[J].
Electric Power, 2006, 17(7): 35-39.

(4] Young H H, Ching T P, Lin W W. Fast Calculation of a
Voltage Stability Index of Power Systems[J]. IEEE Trans

on Power Systems, 1997, 12(4): 1555-1560.

[5] Sobierajski M. Steady State Voltage Stability in the
Vicinity of two Close Multiple Load Flow
SolutionsfA].In: Proc of IEEE/NTUA Joint International
Power Conference[C]. Athens: 1993.

[6] Zhang Y P, Lin Z Q, Huang W, et al. Research on the
Relationship of the Singular Point for Load Flow
Jacobian Matrix and the Critical Point of Voltage
collapse[J]. IEEE PES General Meeting, 2005,
6(12):1826-1830.

[7] Noroozian M, Taylor C W. Benefits of SVC and
STATCOM for Electric Utility Application{A]. In:Proc of
IEEE PES Transm and Distrib Conference and
Exposition[C]. 2003.

(8] Fifs, %F, BEEHK. REEHRE ISR EHED

Bt S AR B EHLRE, 2007, 23(10):
29-33.
GU Wei, JIANG Ping, TANG Guo-qing. Optimal
Bifurcation Control to Improve Small-signal Stability of
Power Systems[J]. Electric Power Automation
Equipment, 2007, 23(10): 29-33.

(9] ®%gr, B, PRIE, % SVC Ml TCSC A&

REMHERNSIEITD. BARK BB, 2001,
25(13): 21-25.
BAO Li-xin, DUAN Xian-zhong, CHEN Feng, et al.
Dynamical Analysisof the Effectsof SVC and TCSC on
Voltage Stability {J]. Automation of Electric Power
Systems, 2001, 25(13): 21-25.

[10] Tan C W , Varghese M , Varaiya P, et al. Bifurcation,
Chaos, and Voltage Collapse in Power Systems[J].
Proceedings of the IEEE, 1995, 83 (11): 1484-1496

(111 X, BB, BRI R BERET D
gEH2%, 2007, 35(21):14-17.

LIU Jing-fei, KANG IJi-tao. Voltage Stability Studies
Considering Reactive Constraint{J]. Relay, 2007,
35(21):14-17.

{12} Ajjarapu V, Christy C. The Continuation Power Flow: a
Tool for Steady State Voltage Stability Analysis[J]. IEEE
Trans on Power Systems, 1992, 1(7): 416-423. _

[13] B¥E, Hik, Kia HRENRENEHSZRE
THESHT]. BMER, 1999, 23(11): 25-27.
CHENG Hao-zhong, ZENG Rong, ZHANG Yan.
Numerical Computation and Analysis of Local
Bifurcation in a Simple Power System[J]. Power System
Technology, 1999, 23(11):25-27.

[14] Kundur P. Power System Stability and Control(M]. New
York:McGraw-Hill Inc, 1994.

U HHA: 2008-05-28;
fEEET:

EE HHA: 2008-06-24

FAE 19735, B, i, AFLHAGATRAX
#iRAMHR,; E-mail:suyongchun@126.com
JERREA (1978-), B, Mid, AERFRESF. BHEAR

£ A LA,



