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Abstract

Electrical power systems around the world are currently operating near the limits of security and stability design, due to
economic considerations and high rates of demand for electrical energy. During their operation, these systems are
exposed to various types of disturbances, which in severe cases lead to their complete loss and complete shutdown.
Dynamic security assessment is one of the most important tools used in evaluating the performance of electrical power
systems after these disturbances occur. The traditional mathematical methods for evaluating dynamic security require
complex computations and computational time so that they are not suitable for evaluating dynamic security in real time.
To address these challenges, this research was conducted to provide new tools based on advanced techniques of artificial
intelligence techniques capable of building a classifier to evaluate its dynamic behavior in real time. The research
methodology in this study relied on the use of artificial intelligence techniques, including back propagation artificial
neural network, decision tree algorithms (J48) and logistic model tree (LMT). Which was applied to the emergency
database of the electrical power system (IEEE 14 Bus) test model after applying the most common types of electrical
disturbances. The results of the artificial neural network technology showed high classification accuracy (98.958%) and
a lower error rate compared to the decision tree (J48) and (LMT) algorithms.

The results of this research are very important to improve the accuracy of the results of the dynamic security assessment
classifier for the electrical power system, which makes it easier for the network operator to take appropriate protective
measures in the moment of disturbances in the network.

Keyword :

Dynamic Security Assessment; Artificial Intelligence; Decision Tree Algorithms; Artificial Neural Network;
Contingency Classifier .
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Appedix A.1 Line data — IEEE 14 bus system

Line From To Line impedance (p.u.)
number bus bus Resistance Reactance B
1 1 2 0.01938 0.05917 0.05280
2 1 5 0.05403 0.22304 0.04920
3 2 3 0.04699 0.19797 0.04380
4 2 4 0.05811 0.17632 0.03400
5 2 5 0.05695 0.17388 0.03460
6 3 4 0.06701 0.17103 0.01280
7 4 5 0.01335 0.04211 0
8 4 7 0 0.20912 0
9 4 9 0 0.55618 0
10 5 6 0 0.25202 0
11 6 11 0.09498 0.19890 0
12 6 12 0.12291 0.25581 0
13 6 13 0.06615 0.13027 0
14 7 8 0 0.17615 0
15 7 9 0 0.11001 0
16 9 10 0.03181 0.08450 0
17 9 14 0.12711 0.27038 0
18 10 11 0.08205 0.19207 0
19 12 13 0.22092 0.19988 0
20 13 14 0.17093 0.34802 0
Appedix A.2 Transformer taps setting data — IEEE 14 bus system
From bus To bus Tap setting value (p.u.)
4 7 0.978
4 9 0.969
5 6 0.932
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Appedix A.3 Bus data — IEEE 14 bus system

Bus voltage Generation Load

Bus
T e | e | e R R R
(degree) (MW) (MVAR) (MW) (MVAR)
1 1.06000 -0.00 234.15 -17.77 0 0
2 1.04500 -5.30 40.00 16.58 21.70 12.7
3 1.00208 -7.36 0.00 40.00 94.20 19.00
4 1.01585 -8.89 0.00 0.00 47.80 -3.90
5 1.01899 -7.83 0.00 0.00 7.60 1.60
6 1.07000 -13.16 0.00 14.19 11.20 7.50
7 1.05994 -12.02 0.00 0.00 0.00 0.00
8 1.09000 -12.02 0.00 18.60 0.00 0.00
9 1.05357 -13.64 0.00 0.00 29.50 16.60
10 1.04907 -13.84 0.00 0.00 9.00 5.80
11 1.05597 -13.62 0.00 0.00 3.50 1.80
12 1.05498 -14.00 0.00 0.00 6.10 1.60
13 1.05007 -14.06 0.00 0.00 13.50 5.80
14 1.03405 -14.82 0.00 0.00 14.90 5.00
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