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Hydro-Thermal Optimal Scheduling Using Probabilistic Tabu Search
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(Hyung-Su Knn Kyeong Jun Mun - June Ho Park)

Abstract — In this paper, we propose a Probahilistic Tabu Search(PTS) method for hydro—thermal scheduling. Hydro
scheduling has many constraints and very difficult to solve the optimal schedule because it has many local minima. To solve
the problem effectively, the proposed method uses two procedures, one is Tabu search procedure that plays a role in local
search, and the other is Restarting procedure that enables to diversify its search region. To adjust parameters such as a
reducing rate and initial searching region, search strategy is selected according to its probability after Restarting procedure.
Dynamic decoding method was also used to restrict a search region and to handle water balance constraints.

In order to show the usefulness of the proposed method, the PTS is applied on two cases which have independent or
dependent hydro plants and compared to those of other method. The simulation results show it is very efficient and
useful algorithm to solve the hydro-thermal scheduling problem. ‘
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Table 4 The result of proposed method in case 1
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A7) &3 F8 1 82 [ #¥1 |3 2 A

T IMw] [MW] [MW] [MW] | [MW]

1 400 169.742 22.6002 | 77.3264 | 135.853 | 3.69804
2 300 150111 6.1786 | 61.1235 | 85.833 | 3.59001
3 250 140.991 0 52.4474 | 59.0431 | 353373
4 250 137.835 0 532325 | 61.3863 | 3.53836
5 250 139.266 0 52.8765 | 60.3239 | 353626
6 300 139.266 0 62.7344 | 90.7078 | 3.59956
7 420 175543 356282 | 85.3316 | 160.507 | 3.75206
8 900 264,403 110922 | 15854 | 385.82 | 4.26376
9 1230 332,274 185.953 | 213.139 | 553.252 | 4.66818
10 | 1250 334.435 186.064 | 218.008 | 567.968 | 4.70401
11 | 1330 359.435 206.209 | 233.94 | 616.819 | 4.8273
12 | 1400 371.229 217505 | 241.917 | 641.238 | 4.88007
13 | 1200 321.726 17661 | 210.025 | 543.475 | 4.64297
14 | 1230 335.654 181.35]1 | 218.875 | 570.560 | 4.70975
15 | 150 340.277 192581 | 214.907 | 558.766 | 4.68402
16 | 1270 342523 190.761 | 220.226 | 574.804 | 4.72209
17 | 1330 356.733 213923 | 232.702 | 613.094 | 4.81902
18 | 147 387.093 227554 | 254719 | 680.279 | 4.98042
19 | 1330 353.781 203.022 | 230.704 | 606.893 | 4.80215
20 | 1230 340.734 192.8392 [ 214.716 | 558.202 | 4.6%275
21 | 1170 395,682 175.328 | 201.401 | 516.822 | 4.58812
22 | 1050 208.615 14735 | 182.847 | 460.458 | 4.44218
23 | 900 268,327 121,119 | 157.255 | 382.014 | 4.25561
24 | 600 206.952 62.7559 | 109.049 | 233.799 | 3.91274
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Table 5 The comparision of costs
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Newton's Method 53125.39

Progressive Optimality 54504.54
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Table 6 The result of proposed method in case 2

=3
,\m[h]-a[MW] s | S¥2| 23| $24| Y
1 91.6392 | 55,5491 0 205994 | 1016.82
2 80,1591 | 584561 0 194.053 1048.33
3 80.1246 | 55.3664 0 181.278 | 104273
4 74.4927 | 58.1218 0 167.443 | 980.943
5 67.9654 | 63.3228 | 21.0431 | 167.482 | 970.185
6 754978 | 63.5176 | 34.2065 | 188687 | 1048.09
7 79.714 61.12 37.6768 | 207.98 1263.51
8 719212 | 565678 | 35.6339 | 225,713 | 1610.16
9 69,7726 | 67.9486 | 33.9951 | 237155 | 1831.13
10 31.7627 71716 | 38.3423 | 242.417 | 1885.76
11 78.2884 | 684505 | 358441 | 243.096 | 1804.31
12 80.3047 | 67.8637 | 20.4324 | 245.102 1887.3
13 75.8875 | 69.0561 | 29.9104 | 254.623 | 1800.52
14 53.9524 | 59.4662 | 39.4458 | 271.406 | 1765.73
15 87.7621 | 65.7783 | 32.6867 | 287614 | 1656.16
16 723144 | 585584 | 33.6537 { 291.342 | 1614.13
17 66.6284 71.436 | 43.9513 | 294.926 | 1653.06
18 745812 | 71.7777 | 44.4201 | 281.971 1667.25
19 79.9452 | 75,2073 | 47.8119 | 202620 | 1744.4)
20 79.9081 73.258 | 47.5415 | 296.544 17827
21 82,356 78.0595 | 49.0337 | 270.455 1759.2
22 61.1792 | B4.6517 | 51.5161 | 297.073 | 1665.58
23 61,3636 | 65.8791 | 53.8916 | 209.977 | 1368.89
24 59.0633 55.38 556142 | 298914 | 1121.03
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