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The critical domain description of voltage stability of power system and its dertermination
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Abstract: The development and applications of wide-area measurement system (WAMS) established the foundation of on-line
assessment of voltage stability in large-scale power system. This paper presents a new description of the voltage critical states-the
voltage expression and the power expression, and the voltage stability domain is established. The critical domain of voltage stability
is determined through the estimation of the Thevenin’s parameters of a node. Through the local measurement, the method can
indirectly avoid the divergence problem caused by the Jacobian matrix singularity of load flow at the critical state. And it avoids the
limitations of the conventional methods in on-line applications such as the large-scale power system, the nonlinear mode! inaccuracy,
slow updating of large amount of data. Simulation results prove the proposed method reasonable and that it can on-line determine the

critical domain of the node static voltage stability.
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Fig.1 Equivalent circuit of the critical node
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Fig.2 The critical domain of voltage stability
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Fig.3 Nodal domain of voltage stability
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Tab.1 The calculation results
Proax Ver @I1(° ) cosg
5.610 1. 1989 —-45 -0. 7071
4. 490 0.9275 -25.84 —-0. 9000
3. 150 0. 7460 0 1. 0000
2.080 0. 6280 25. 84 0. 9000
1. 401 0. 5536 45 0. 7071
0. 806 0. 5162 60 0. 5000
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Tab.3 Results of P, at cos@=0.9 (lagged)

Py v | Zgy | E $=25.84° ¢=0° ¢=-25.84°
1.6  0.8690
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1.9 0.7779 0.1738 10713 2.07  3.30 5.27
2.0 0.7277 0.1707 1.0639 2.08  3.32  5.30
2.06 0.6762 0.1683 1.0572 2.08 3.32  5.30
2.08 0.6280 0.1674 1.0541 2.08 3.32  5.29

Py vy | Zy | E  ¢=2584° $=0° ¢=-2584°
1.6  0.8690 :

1.8  0.8141 0.1786 1.0800 0.6373 0.7637 1.0168
1.9 0.7779 0.1738 1.0713 0.6322 0.7575 1.0086
2.0 0.7277 0.1707 1.0639 0.6278 0.7523 1.0016
2.06  0.6762 0.1683 1.0572 0.6238 0.7475  0.9953
2.08 0.6280 0.1674 1.0541 0.6220 0.7454 0.9924
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