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Probability Assessment of Voltage Sag Under Uncertain Conditions
YANG Xiao-dong, LI Geng-yin, ZHOU Ming, LI Guo-dong

(Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control
(North China Electric Power University), Ministry of Education, Changping District, Beijing 102206, China)

ABSTRACT: Uncertainty is one of the difficulties in the
assessment of voltage sag. In this paper a method to simulate
and assess probability of voltage sag under uncertain
conditions is proposed, in which the influence of random
factors, such as startup and shutdown of units, load fluctuation
and variation of system operation modes, on assessment indices
of voltage sag and emphatically analyzed. When operation
condition of units varies, the initial power flow distribution is
modified by linearization method. A pattern of iteration
calculation of voltage sag under load fluctuation is built to
avoid the recalculation of power flow for each time of iteration,
thus the calculation efficiency of the proposed algorithm is
improved. The Monte Carlo simulation results of IEEE 30-bus
system and the calculation results of assessment indices vary

the effectiveness of the proposed method.

KEY WORDS: voltage sag; Monte-Carlo simulation;

uncertainty; assessment indices
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Fig. 1 Flow chart for voltage sag simulation and

assessment algorithm
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Tab. 1 The voltage sag density indices of node 15

B L R /s

PR

0.0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 >0.8
80%~90% 0.153 0.320 0.524 0.667 0.330
70%~80% 0.117 0.226 0.651 1.069 0.528

60%~70% 0.069 0.099 0.415 0.729 0.357
50%~60% 0.015 0.020 0.204 0.407 0.202
40%~50% 0.002 0.006 0.054 0.142 0.070

30%~40% 0 0.005 0.069 0.093 0.070
20%~30% 0 0.002 0.062 0.113 0.061
10%~20% 0 0 0.039 0.073 0.028

0~10% 0 0 0.017 0.027 0.012
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Tab. 2 The expected load-trip frequency of load points

A1 Aaf 1 A A BT 1 A A
12 0.94 0.77 23 391 343
14 1.93 1.74 24 4.07 3.71
15 2.63 2.32 26 3.79 3.23
18 4.25 3.75 29 2.48 2.27
19 4.16 3.94 30 2.68 2.34
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