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Abstract Transmission congestion management in an open access (deregu]ation)
environment is a new challenge to transmission operators nowa- i
days. The objective of this paperis to develop a competitive mar-

ket structure in transmission service to help facilitating the dis-

patch management and solving transmission congestion problem.

Feasibility evaluation of potential contracts and optimum power

dispatch of feasible contracts are two main parts of this paper.

Feasibility evaluation is employed to screen out the infeasible con- o ’
tracts before the optimum dispatch is carried out. The feasibility

evaluation uses rule-based method based on rule inference tech-

niques. Optimal dispaich model is formulated to manage the con-

gestion for the feasible contracts. An illustrative example on a

modified IEEE 14-bus system shows that this method can achieve

optimum dispatch and can efficiently solve the problem of trans-

mission congestion.

Key words: power market; congestion management; 1le-based ’
expert system; optimum dispatch B
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Fig 1 Basic structure of rule-based expert system
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Tabh 1 Transmission line data
R/p. u. X/p. u. B/p. u. 1% p. u.
I—0@ 0 046 99 0. 197 97 0.010 95 2924 1
1—07 0.067 01 0. 171 03 0. 008 65 2.94 1
2—03 0019 38 0. 059 17 0.013 20 2924 1
2—06 0 .05 95 0. 173 88 0. 008 50 2924 1
2—07 005811 0. 176 32 0. 009 35 2924 1
3—06 005403 0. 23 04 0.012 30 2.94 1
4—06 0.000 00 0. 252 02 0.932 00 0.42 5
4— 11 0. 0% 98 0. 198 90 0. 000 00 0. 25 0
4—12 0 1291 0. 255 81 0. 000 00 0. 250 0
4—13 0. 066 15 0. 130 27 0. 000 00 0.250 0
5—08 0.000 00 0. 176 15 0. 000 00 0.25 0
6—07 0. 013 35 0. 04211 0.003 20 2924 1
7—08 0. 000 00 0. 209 12 0.978 00 0425
7—09 0. 000 00 0. 556 18 0.969 00 0. 160 0
8—0 0.000 00 0. 110 01 0. 000 00 0.42 5
9—10 0. 031 81 0. 084 50 0. 000 00 0. 25 0
9—14 0127 11 0. 270 38 0. 000 00 0. 250 0
10—11 0. 08 05 0. 192 07 0. 000 00 0.250 0
12—13 0220 92 0. 199 88 0. 000 00 0.250 0
13—14 0. 170 93 0. 348 02 0. 000 00 0. 25 0
2

Tah 2 Base case operating condition

U/p u O/pu
1 1. 08 —
2 1. 08 —
3 1. 08 -
4 1. 08 -
5 1. 09 -
6 0.95~1.10 0. 316
7 0.95~1.10 0. 549
8 0.95~1.10 0. 000
9 0.95~110 0. 168
10 0.95~110 0. 058
11 0.95~1.10 0. 078
12 0.95~1.10 0. 066
13 0.95~1.10 0. 058
14 0.95~1.10 0. 100
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Tab. 3 Contracts data and feasibility test result
/MW - /
(S MWt
2—07 100 150 —
3—06 160 140 —
4—11 40 120 —
2—09 50 110 —
4—12 80 105
2— 13 80 95
2—10 40 90
3—11 20 88
3—10 20 85
4—09 30 82
4—10 20 80
3—07 30 75
3—13 70 70
4—14 30 65
3—12 60 40
4
Tab 4 Transmission dispatch results
/%
/MW (B Mwnh /MW i
2—07 100 150 100 0
3—06 160 140 160 0
4—11 40 120 31 4 21. 5
2—09 50 110 47. 6 4.8
3—10 20 85 14.9 25.2
4—10 20 80 1.5 42,5
3—07 30 75 29. 5 1.7
4— 14 30 65 251 16. 3
b
. 4 4—10
425 %,
80 180 $/MW *h,
23.5 %.
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