LIS
4l~5~2

MREENmo]| 2|5t ARAR M d1n2F

An Overload Alleviation Algorithm by Line Switching

foE A -# A EFT
(Kyu-Hong Park - Jai-Kil Chung)

Abstract - This paper presents a new algorithm for the countermeasure to alleviate
the line overloads due to contingency without shedding loads in a power system. This
method for relieving the line overloads by line switching is based on obtaining the
line outage distribution factors - the linear sensitivity factors, which give the amount
of change in the power flow of each line due to the removal of a line in a power
system. These factors are made up of the elements of sparse bus reactance matrix and
brach reactances.

In this paper a fast algorithm and program is presented for obtaining only the
required bus reactance elements which corresponds to a non - zero elements of bus
admittance matrix, and elements of columns which correspond to two terminal buses of

the overloaded(monitored) line. The proposed algorithm has been validated in tests on
a 6-bus and the 30-bus test system.
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a3y 3 634 REASE
Fig. 3 Model Diagram of 6-Bus System

oo e e dzdgds | AR MExE |
(343-51 %) (dA%) (5542 %)
1 3 6(110) 9(—0.65) (97)
2 7 6(114) 8(—0.67) 6(86)

E 2 A2l A 2744 Al

Table 2 Comparison of two Load Flow Calculation Methods for the Case 2

(100MVA7]F)

Az o AW 3 A =2 = A 79l A 26} gHAzAEA 2R
} d#A 4
M| vy | A | B EF | HAZF | 2udels | dAFOlS
1 1 2 1.06 .738 729 732 .734 0.19
2 1 3 1.06 108 1192 .148 .145 —.168
3 1 5 .65 .308 .402 .355 .344 —.208
4 2 3 70 475 561 .516 .510 —.184
5 2 5 .70 .003 .072 .031 017 —.198
6 3 4 .65 .640 .739 .5b59 575 —.590
7 3 5 .65 .317 .000 .000 .000 .000
8 3 6 .65 .328 .279 .000 .000 .000
9 4 5 .65 .070 .143 137 .126 —.060
10 4 6 .84 .647 .636 .802 .818 .650
11 5 6 .92 .537 .616 .709 .761 .520
E 3 30EAAE BESEl HErAS
Table 3 Results of IEEE 30-Bus System
R A E B ] A AzAgHs A3 AR =/ -
(zp5-slek %) (dA ) (538 %)
3 35 11(110) 11(87)
12(116) 36(—0.39) 12(84)
4 38 13(117) 41(—0.29) 13(98)
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Table 4 Line Load Flow for the Case of the 30 - Bus System (100MVA~} %)
Qe 24AdE |y =z A} # 3 A} E
A A==
A R R A 1 R o D e e P D N D e
1 1 1| .20 179 179 179 179 179
2 2 | 23 | .35 .169 169 .169 .169 169
3 3 4 | .05 028 029 .031 .027 027
4 30 27 | .10 022 .021 019 .022 023
5 4 12 | .05 .025 .025 025 .025 .025
6 5 18 | .05 .004 014 .016 .004 .004
7 5 | 26 | .25 .091 .101 .103 .091 091
8 6 7 | .05 .030 .030 .030 .030 .030
9 6 13 | .10 .050 .050 .050 .050 .050
10 7 13 | .05 .040 .040 040 .040 .040
11 8 23 | .10 050 .110 087 .051 .051
12 8 | 24 | .05 .005 .058 042 .006 .006
13 9 10 | .10 074 075 078 117 .098
14 9 | 28 | .40 175 176 179 219 .19
15 10 | 27 | .40 175 173 171 131 .151
16 | 11 26 | .35 190 .202 .232 .186 186
17 | 11 | 27 | .10 .011 022 .053 .007 .006
18 12 13 | .05 .010 .019 .028 .009 .009
19 12 | 25 | .05 015 .007 .002 .016 016
20 | 13 4 | .20 .102 110 119 101 .100
21 | 14 | 27 | .15 .074 .081 .088 073 .073
22 15 1 16 | .10 .010 .014 .024 012 .013
23 15 | 24 | .10 .026 .002 .008 .028 1029
24 16 | 17 | .10 .036 .061 071 .035 .034
25 17 | 26 | .10 .048 072 .082 .046 .045
26 | 18 | 25 | .10 .050 067 .069 .050 .050
27 | 18 | 26 | .10 .046 .053 .054 .046 .046
28 19 | 24 | .10 .041 .016 .005 .043 .043
29 1 19 | 25 | .05 .009 .016 027 .011 011
30 | 2 | 21 | .10 .008 032 004 011 .012
31 | 2 | 23 | .10 .043 .067 .031 .046 047
32 | 21 | 26 | .05 017 .007 029 .014 013
33 22 | 29 | .35 125 124 121 172 .242
34 | 22 | 30 | .45 .149 .148 .145 .196 .266
35 | 23 | 24 | .20 .107 .000 .000 110 111
36 | 23 | 29 | .2 .088 .064 000 .095 .096
37 | 2 | 27 | .10 .042 .048 .066 .040 .039
38 27 | 28 | .40 164 168 173 .000 .000
39 0027 | 29 | .40 117 138 187 .229 1248
40 | 28 | 29 | .30 .141 139 133 216 .165
41 | 28 | 30 | .70 124 .128 130 .079 .000
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a4 3084 2dAEE
Fig. 4 Model Diagram of 30-Bus System
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