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A Study on Dynamic Security Assessment by using the Data of Line Power Flows

=3 R
(Kwang-Ho Lee)

Abstract - This paper presents an application of artificial neural networks(ANN) to assess the dynamic security of
power systems. The basic role of ANN is to provide assessment of the system'’s stability based on training samples
from off-line analysis. The critical clearing time(CCT) is an attribute which provides significant information about the
quality of the post-fault system behaviour. The function of ANN is a mapping of the pre-fault, fault-on, and post-fault
system conditions into the CCT’s. In previous work, a feed forward neural network is used to learn this mapping by
using the generation outputs during the fault as the input data. However, it takes significant calculation time to make
the input data through the network reduction at a fault considered. In order to enhance the speed of security
assessment, the bus data and line powers are used as the input data of the ANN in this paper. Test results show that
the proposed neural networks have the reasonable accuracy and can be used in on-line security assessment efficiently.
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Fig. 1 Network diagram for case study
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Table 1 Bus data of study system
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H 3 1V] pu|$H“4ddeg) PIMWI| Q[Mvarl| IMW]| Q[Mvar]
1.04001 0.0000 | 7164| 27.045 0.0 0.0
10250 | 9.2800 | 163.0 6.653 0.0 0.0
1.0250 | 4.6648 85.0 | -10.861 0.0 0.0
1.0258 | -2.2168 0.0 0.0 0.0 0.0
0.9956 | -3.9888 0.0 00 | 125.0 50.0
1.0127 | -3.6874 0.0 0.0 90.0 30.0
1.0258 | 3.7197 0.0 0.0 0.0 0.0
10159 0.7276 0.0 0.0 | 100.0 35.0
1.0324) 1.9667 0.0 0.0 0.0 0.0
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Table 2 Line data of study system

0.0 0.0576 0.0
0.0 0.0625 0.0
0.0 0.0586 0.0

;‘3% ;1%} E’.E/}j R pu X pu { B/2 pu
1 4 5 0.010 0.085 0.088
2 4 6 0.017 0.092 0.079
3 5 7 0.032 0.161 0.153
4 6 9 0.039 0.170 0.179
5 7 8 0.0085 0.072 0.0745
6 8 9 0.0119 | 0.1008 0.1045
7 1 4
8 2 7
9 3 9
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Table 4 Active/reactive load power of 5 test systems

AMEBAE | 35 (P.Q)

7246 (PQ)

H & 248 (PQ)
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3.32|3.24|3.09{3.23[4.35|4.27|3.67|3.64/14.974.85|4.48|4.40

2.752.95|2.68|2.9513.75|3.792.90;2.92|4.06{4.03|3.42{3.37

3.41|3.6113.32|3.56/4.88(4.92(4.15|4.24|5.57|5.69|5.01|5.12

3.23/3.47|3.14|3.31]4.43
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Qs W |-
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