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Determination of Candidate Lines Using Line Stability Indexes
for Solving the Transmission Expansion Planning Problem

R. Ghaffarpour*, M. H. Velayati
Imam Hossein University
(Received: 17/11/2016; Accepted: 25/05/2017)

Abstract

Proper design and operation of transmission lines, known as transmission expansion planning, is known as the only
efficient tool for optimization and continuous transmission of electrical energy to neighbor countries, affording
economic and security interests to Iran. In order to achieve this goal, different items such as maintaining power
system stability after the development of lines, the adequacy of lines after the end of the year planning horizon, are
important. Along with the operation of the transmission network constraints and economic objectives, one of the
concerns of passive defence is the determination of appropriate candidates to apply it to solving the problem of
transmission expansion planning. In this paper, using the line stability indexes such as FSVI and Lmn indexes
which are based on the load flow analysis, relation between passive defence and the transmission expansion
planning has been created. Using these criteria, candidate lines which are used as input in transmission expansion
planning methods, are determined.

Keywords: Line Stability Index, Network Security and, Transmission Expansion Planning, Passive Defense
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Scale of Loads

(39,3 5 L)10.5611 10.7166 10.7153 10.6999 6.2999 0.35 Line
FVSI Lo FVSI [ FVSI [ FVSI L FVSI Lon FVSI Lon

0.289 0.267 0.295 | 0.272 | 0.294 | 0.271 | 0.293 | 0.270 | 0.183 | 0.159 | 0.034 | 0.028 3-6
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0.997 0.951 0.999 | 0953 | 0999 | 0952 | 0974 | 0902 | 0599 | 0523 | 0.111 | 0.093 2-5
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Average L, Average FSVI ™ PF=0.73 =¥ ™ PF=083 =¥ Line
0.1879 (7) 0.2082 (7) 0.2 0.2198 0.1758 0.1966 3-6
0.6725 (3) 0.7021 (3) 0.68 0.707 0.665 0.6972 3-5
0.2716 (6) 0.2502 (6) 0.2862 0.2638 0.257 0.2366 2-4
0.4575 (4) 0.4257 (5) 0.4848 0.4488 0.4302 0.4026 1-4
0.6912 (2) 0.7156 (2) 0.7304 0.7208 0.7146 0.7104 1-5
0.4364 (5) 0.4496 (4) 0.462 0.474 0.4108 0.4252 2-6
0.7225 (1) 0.7417 (1) 0.6978 0.747 0.6846 0.7364 2-5
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