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Abstract: Short term environmental/economic generation scheduling (E/EGS) is composed of optimal unit commit-
ment (UC) and environmental/economic dispatch (ED) in the scheduling period. In this paper the multi-objective hybrid
evolutionary algorithm (MHEA) which combines randomly-weighed multi-objective evolutionary algorithm (MEA) with
chaotic optimal algorithm (COA) is proposed for the short term generation scheduling problem. In the MHEA, the hierar-
chical genes are adopted in which the commitment genes are used for global optimization in UC and the parameter genes
are used for local optimization in ED, and the constrain problem can be solved by combining genes modification with
punishment function method. The chaos local linear search is also applied to good solutions to accelerate the convergence
speed of algorithm and reduce the computation time. Finally, the results of a case study demonstrate the capabilities of the
proposed approach to generate well-distributed Pareto-optimal solutions of the multi-objective E/EGS problem.
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# 3B (Mathematics formulation for E/EGS
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for local search
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Table 1 Parameters of generation unit

pmin pmax g bi ¢ bus « B ~y ¢ A UH/ DHh UR DR M v 7
1 25.0 100.0 2183.35 181.00 0.0612 1 6.492 —5.554 4.092 2.0e—4 2.857 2 2 510 740 70 70 4
2 25.0 100.0 2187.75 182.00 0.0596 1 6.490 —5.554 4.091 2.0e—4 2.857 2 2 510 740 70 70 4
3 54.25 155.0 1430.28 107.154 0.0473 1 5.639 —6.047 2.543 5.0e—4 3.333 3 2 550 78.0 150 150 6
4 54.25 155.0 1427.34 106.940 0.0473 2 5.639 -6.047 2.543 5.0e—4 3.333 3 2 550 78.0 150 150 6
5 54.25 155.0 1435.97 107.583 0.0487 4 5.639 —6.047 2.543 5.0e—4 3.333 3 2 550 78.0 150 150 6
6 54.25 155.0 1433.17 107.376 0.0481 4 5.639 —6.047 2.543 5.0e—4 3.333 3 2 550 78.0 150 150 6
7 68.95 197.0 2591.31 230.00 0.0259 1 3.380 —3.550 5.426 2.0e—3 2.000 4 2 550 99.0 200 200 8
8 68.95 197.0 259.649 231.00 0.0260 1 3.380 —3.550 5.426 2.0e—3 2.000 4 2 550 99.0 200 200 8
9 68.95 197.0 260.176 232.00 0.0263 1 3.380 —3.550 5.426 2.0e—3 2.000 4 2 550 99.0 200 200 8
10 140.0 350.0 1770.57 108.816 0.0153 4 5.151 —5.555 6.131 1.0e—5 6.667 5 3 70.0 120.0 300 200 8
11 100.0 400.0 3119.10 75.031 0.0195 5 4.586 —5.094 4.258 1.0e—6 8.000 8 4 50.5 100.0 500 500 10
12 100.0 400.0 3100.02 74.921 0.0194 3 4.586 —5.094 4.258 1.0e—6 8.000 8 4 50.5 100.0 500 500 10

K2 NHRHEE R
Table 2 Load demand for hours

NI AATMW || /N SABTMW || N ST MW
1 602.7 9 1675.8 17 1602.3
2 588.0 10 18522 || 18  1881.6
3 529.2 11 19404 || 19 19404
4 499.8 12 1999.2 20 1705.2
5 602.7 13 1925.7 21 1.2495
6 823.2 14 17346 || 22 9702
7 11584 || 15 1587.6 || 23 7644
8 1411.2 16 1499 .4 24 662.2
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Fig. 3 Pareto-optimal front
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Table 3 Compare of results obtained from different

approach
LR HGA COA MHEA
AL (x10%)  3.4910 3.4345 34317  3.4299
FF 1] /s 323 245 2257 142

5 45 K& A R ¥ (Conclusion and expecta-
tion for application)
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