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Table 2 Optimal compromise solutions

/MW . ,

"B T B2 B3 B4 Bl Bldle Bl Bl B9 maio /MW RB/MW SU/MW
1 154.570 140.120 102.066 109.194 119.631 119.938 93.2423 92.9388 75.2296 48.7637 1055.69 19.6963 1036
2 157.076 142.378 113.324 113.629 135.831 125.639 105.962 112.984 78.2864 47.4079 1132.52 22.5212 1110
3 166.155 163.072 151.525 149.344 164.805 136.535 124.686 116.473 65.6953 48.5353 1286.82 28.8293 1258
4 192,721 174.434 176.405 166.689 204.140 155.649 128.161 116.822 79.0664 48.1221 144221 36.2131 1406
5 201.779 189.416 194.988 187.392 213.249 158.402 127.584 119.403 79.2999 48.7489 1520.26 40.266 1 1480
6 210.838 245.641 245.700 219.725 222.724 158.837 127.247 118.021 79.5319 49.0776 1677.34 49.3477 1628
7 226.438 246.786 259.652 249.838 233.199 159.765 127.860 119.653 78.8202 54.0860 1756.09 54.0999 1702
8 258.582 259.634 271.747 265.867 239.805 159.383 129.333 118.424 78.6001 54.1005 1835.47 59.4797 1776
9 291.131 316.890 311.462 287.731 242.954 159.972 129.968 119.981 79.9916 54.9880 1995.07 71.0726 1924
10  315.819 367.876 330.597 299.817 242.870 159.921 129.916 119.944 79.9542 54.9657 2101.68 79.684 8 2022
11 373.936 392.423 339.527 299.998 242.999 159.999 129.999 119.999 79.9997 54.9950 2193.87 87.8782 2106
12 392.383 422.250 339.972 299.973 242975 159.977 129.977 119.978 79.9792 54.9797 2242 .44 92.4498 2150
13 352.908 382.845 333.038 299.985 242.989 159.791 129.993 119.995 79.9964 54.9972 2156.54 84.5426 2072
14 308.700 321.306 295.786 285.673 242.635 159.778 129.764 119.843 79.8713 52.0321 1995.39 71.3920 1924
15 259.859 264.203 276.624 263.416 241.855 157.960 127.823 113.341 78.7966 51.7056 1835.58 59.5853 1776
16 198.209 236.298 210.018 213.773 213.821 156.471 126.229 117.412 77.8202 48.7098 1598.76 44.766 6 1554
17  192.331 225.559 178.307 181.007 210.626 159.344 127.608 118.368 78.6017 48.7628 1520.51 40.5184 1480
18  232.058 240.697 239.070 219.609 223.218 159.727 129.709 119.806 64.9970 48.6159 1677.51 49.5107 1628
19 258.377 264.947 267.799 265.301 240.234 158.440 128.260 118.894 78.9898 54.3016 1835.54 59.5470 1776
20 319.553 326.370 319.048 294.334 242.994 159.996 129.996 119.996 79.9950 54.9612 2047.24 75.2474 1972
21  311.552 316.958 310.068 285.210 237.957 157.268 126.729 117.834 78.2204 53.6574 1995.45 71.4572 1924
22 233.203 238.533 236.854 235.210 214.455 154.750 122.202 114.824 75.7318 51.8100 1677.57 49.5767 1628
23 170.748 166.448 164.147 185.224 190.943 144.586 118.103 112.106 63.7257 48.2345 1364.27 322701 1332
24  161.648 148.280 153.048 135.980 159.869 130.624 103.671 105.260 62.5718 48.5485 1209.50 25.5040 1184
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Table 3 62nd solution of Pareto optimal set
/MW R N ,
"B ST B2 B3 B4 Bldls Blde Bl BAs B9 maio oMW RB/MW SN

1 157.830 140.620 100.110 108.570 121.530 120490 93.025 116.370 53.2740 43.8300  1055.6 19.691 1036
2 156.610 141.830 105770 115780 168.950 125760 94.476 116.170 643630 427450 11324 22494 1110
3 157.890 149.980 175.180 158.130 215.780 119.620 103.050 114.580 533170 39.1750 12867  28.743 1258
4 174760 153.980 190.440 181.510 218.030 157.060 129.510 117.130 75.7000 43.6540 14418  35.821 1406
5 182.160 155.130 221.600 218.720 218.500 153.870 129.210 118270 77.7130 445510 15197  39.775 1480
6 169.290 220.160 283330 250.450 226.080 158.190 128.000 118.680 78.7940 43.6870 16766  48.694 1628
7 231.630 226.850 293.020 238.350 236.180 155.520 126.180 116.820 78.4850 52.9900 17560  54.073 1702
8 230.640 247.290 298.790 285.170 237.860 157.420 126.800 119.230 78.1820 53.6350 18350  59.045 1776
9 257.130 324.010 330.980 297.220 242.790 159.960 129.910 119.900 77.8410 54.9430 19947  70.736 1924
10 299.695 376.884 337.067 299.984 242.989 159.993 129.993 119.995 79.9962 54.9971  2101.5 79.596 2022
11 371.690 394.260 339.910 299.990 242.990 159.990 129.990 119.990 79.9990 54.9950  2193.8 87.866 2106
12 380.893 433.592 339.990 299.978 242.994 159.996 129.996 119.997 79.9979 54.9984 22424  92.437 2150
13 341.050 390.920 338.480 299.400 242.580 159.740 129.720 119.810 79.8520 54.8890 21564  84.484 2072
14 292420 315.100 308350 291.580 242.870 159.920 129.920 119.940 79.9560 549670 19950  71.061 1924
15 232370 239.500 296210 289.320 241.120 157.780 127.630 118.420 78.7070 53.8890 18349 58975 1776
16 179.930 221.400 221.810 239.320 220.690 158390 121.790 114550 75.5230 449700 15984 44411 1554
17 164010 201.480 208.390 236210 223270 154.580 120910 91.539 75.0420 445700 15200  40.046 1480
18 179370 218.860 285.410 242.070 225.590 158250 126.820 117.530 782660 445710 16767  48.789 1628
19 238.056 240.043 290.602 285.171 240.984 158776 128.693 119.131 79.2846 542805 18350  59.024 1776
20 304810 318.000 336.980 299.120 242.990 159.990 129.990 119.990 79.9990 54.9990 20469 74920 1972
21 309213 308753 327.851 291.588 233.905 154.489 124.115 116.094 76,7901 52.5926  1995.3 71.394 1924
22 230.800 228910 247.890 241.730 220.930 154.870 117.950 112.000 73.4290 489120 16774  49.461 1628
23 173.830 152.540 180.660 195.010 216.660 132.580 108.470 105.710 55.1530 43.6280 13642 32277 1332
24 158040 154330 145760 171.080 170210 122.420 93.414 97.658 524160 44.1410  1209.5 25.504 1184
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Fig.3 Relationship between energy consumption and
emission for Unit 1-5
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Dynamic economic emission dispatch based on modified NSGA-II for
power system
ZHU Zhijian, WANG Jie
(Department of Electrical Engineering,Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The power system DEED(Dynamic Economic Emission Dispatch) plays an important role in the
energy saving and emissions reduction. Aiming at the shortage of NSGA-II (Non-dominated Sorting Genetic
Algorithm -1 ) ,the MNSGA-II (Modified NSGA-11) with controllable elitism is proposed,which ensures the
diversity of population on the premise of elitism. The evolution blocking problem occurred in the heuristic
operation under the complicated constraints of model is analyzed and the improved heuristic operation based
on forward-search operator is adopted to solve it. A new membership function is defined to describe the
superiority-inferiority of each individual of Pareto optimal set for selecting the optimal compromise solution.
The simulative results of the classic 10-unit test system show that,compared with NSGA-T ,the MNSGA-II
has better global searching ability.

Key words: dynamic economic emission dispatch; valve-point effect; MNSGA-II ; controllable elitism;

modified heuristic operation; forward search operation



