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Fig. 1 Boundary changes of dynamic security region for
different motor load proportions
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Fig.2 Dispersed truncated normal distribution curve of
fault-clearing time
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Fig.3 Sample power system
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Table 1 Dispersed probabilistic distribution of
fault-clearing time

BT BRI /s BERME & || BRMEISEREIN /s BERIE &
0.08 0.000 1 0.13 0.242 0
0.09 0.004 4 0.14 0.054 0
0. 10 0.054 0 0.15 0.004 4
0.11 0.242 0 0.16 0.000 1
0.12 0.398 9
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Table 2 Coefficients of hyper-plane equation

PSS [ERIES WEER  ERTR
30 0.026 6 3.25 0.90
31 0.024 8 7.45 1.72
32 0.0559 8.45 1.95
33 0.053 5 8.23 1.89
34 0.054 7 6.61 1.52
12 —0.066 2 0.11 0
39 0.000 7 13.00 0
4 —0.001 1 6. 50 0

7 —0.004 9 3.05 0
8 —0.003 3 6.79 0
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Fig. 4 Boundary changes of dynamic security region for
different motor load proportion
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Table 3 Prospective power injection of key buses

KT R WRIIEREA | RETVE WREREA
30 2.56 12 0.03
31 5.31 39 2.61
32 7.25 4 4.60
33 2.77 7 2.28
34 4.67 8 0.95

F4 ITELREE (New England £ %)
Table 4 Comparison of calculation results of
New England system

Monte-Carlo
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Table 5 Results of Monte-Carlo simulation

il R UL t/s i) Py L4521
1 000 0. 60 0.111 0 0.353 0
3 000 2.17 0.056 2 0.400 3
6 000 5.12 0.040 5 0.393 3
8 000 7.77 0.036 4 0.3831

10 000 11.23 0.0316 0.390 7

30 000 69. 74 0.021 3 0.389 2

50 000 184. 22 0.015 1 0.386 5

70 000 332.50 0.009 5 0.386 9
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Table 6 Comparison of calculation results of Henan high
voltage transmission system
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Transient Stability Probability of Power System

FU Chuan, YU Yi-xin, WANG Dong-tao
(Tianjin University, Tianjin 300072, China)

Abstract: To calculate the probability of system transient instability is a basic step in the probabilistic assessment of power
system security. Based on the outcomes of study on the dynamic security region (DSR), a transient instability probability
model combining discrete and continuous stochastic variables is proposed. In addition to considering the uncertainties of load
forecasting at each node, the fault occurrence location and the fault-clearing time, the uncertainty of load model is also taken
into account. Furthermore, the method of Gram-Charlier progression based on the cumulants is adopted to calculate the joint
probabilistic distribution of truncated normal distribution, which is closer to real case. Arithmetic examples demonstrate the
high calculation efficiency of the approach proposed.
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