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x1 ABENEASH x2 MREHY
Tab.1 Parameters of generation units Tab.2 Loss coefficients

HLEE Pro/MW Pr/MW g b; ¢ o Bi Vi B, B, B B Bis Bis

G, 10 125 756.8 38.54 0.1520 13.86 0.328 0.0042 0.002022 -0.000290 -0.000530 —-0.000570 -0.000450 —0.000 100
G, 10 150  451.3 46.16 0.1060 13.86 0.328 0.0042 -0.000290 0.003243 0.000016 —0.000310 -0.000420 —0.000 150
G 35 225 1050.0 40.40 0.0280 40.27 -0.546 0.0068 -0.000530 0.000016 0.002085 0.000831 0.000023 -0.000270
Gy 35 210 1243.538.31 0.0355 40.27 -0.546 0.0068 -0.000570 -0.000310 0.000831 0.001129 0.000113 -0.000300
Gs 130 325 1658.6 36.33 0.0211 42.90 -0.511 0.0046 -0.000450 -0.000420 0.000023 0.000113 0.000460 —0.000 150
Gs 125 315 1356.7 38.27 0.0180 42.90 -0.511 0.0046 —-0.000 100 -0.000 150 -0.000270 —0.000300 —-0.000 150 0.000898

R3 REBARMAUALER

Tab.3 Results of power generation cost optimization

fm /MW Bk RBNA/$ HRGE kg AUIERAE/MW P/MW /MW P/MW P/MW Ps/MW Po/MW 8T /MW
sop  NSGA-IL 28151 309.04 1821 50.84 3181 35.12 7344 19199  135.02 51821
PSO-C 28079 309.00 1675 5213 29.46 35.00 7129 19182 137.04 516.75
00 NSGA-T 38371 534.92 33.93 76.18 5181 4982 10341 26798  184.73 733.93
PSO-C 38208 534.40 30.98 7691 4853 46.63  101.89  264.65 19237 730.98
oo NSGA-T 49621 849.33 56.82 10296  74.24 66.00 14032 324.80 24842 956.82
PSO-C 49298 848.74 50.68 103.60  69.96 6156  139.10 32500 25146 950.68
x4 TREGHERERNMUER
Tab.4 Results of pollution gas emission optimization
/MW R R /$ HECE kg AUIBIFE/MW P/MW P/MW P/MW P/MW  P/MW  Po/MW &L J1 /MW
sop  NSGA-IL 28641 275.54 25.13 56.93 41.54 73.90 84.93 13650 13133 525.13
PSO-C 28567 274.74 23.61 58.81 38.49 75.34 8596 13950  125.50 523.61
s00 NSGA-IL 39473 467.39 41.08 103.08 73.51 9156 11079  187.87  174.29 741.08
PSO-C 39453 462.92 37.94 105.70 76.54 9558 10572 18478  169.62 737.94
ooy NSGA-IL 51254 760.05 68.87 12500  109.89  111.08 14196 25436 22658 968.87
PSO-C 51093 749.67 63.09 12500  114.64 11000  140.64 25097 221.84 963.09
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Tab.5 Optimal compromise solution of EED problem

/MW S RERUAR/$ HERE kg AR/ MW P/MW P,/MW Py/MW P/MW Ps/MW Po/MW Gt T /MW o

500 NSGA-1I 28291 284.33 20.51 54.05 3425 5450 8041 161.87 13543 520.51 — —
A3 28244 281.87 18.02 57.76 3552 54.68  80.38 158.71 130.98 518.02  0.8109 0.8112
700 NSGA- 1T 38672 484.93 36.23 86.29 60.29 73.06 109.04 22345 184.11 736.23 — —
A3 38519 479.73 32.62 89.61 56.60 74.74 10548 218.59 187.59 732.62  0.7502 0.7648
900 NSGA-1I 50126 784.70 57.41 120.06 85.20 89.57 140.28 288.61 233.69 957.40 — —
AL 49781 776.20 48.74 12435 80.74 8191 144.81 283.49 23345 948.74  0.7364 0.7335
xo FAIMEREABNASSESEHHENRULER
Tab.6 Results of combined optimization of power generation cost and pollution gas emission
m e RERAE/$ HEEGE kg A IIBFE/MW P/MW P/MW Py/MW P/MW P /MW P /MW BT /MW gy ™
0.85 0.60 38391.88 491.30 32.53 84.66 5228 6527 11730 230.58 182.44 732.53 0.8526  0.6031
0.60 0.85 38676.80 473.54 32.53 94.56 60.54 8091 105.50 216.97 174.06 732.53 0.6237  0.8515
0.90 050 38327.08 496.52 31.68 83.09 5274 64.86 107.33 238.89 184.76 731.68 0.9047  0.5299
0.50 090 38800.55 469.33 33.19 9641 6443 79.41 107.06 201.21 184.68 733.19 0.5243 09104
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Interactive multi-objective optimization of environmental and

economic power generation scheduling
LONG Jun',ZHENG Bin',GUO Xiaoxuan',LI Ying’
(1. School of Electrical Engineering,Guangxi University ,Nanning 530004, China;

2. Zhejiang Zhoushan Power Bureau,Zhoushan 316021, China)
Abstract: A way to solve the environmental and economic scheduling problem of power generation is
proposed ,which combines the evaluation-function-based interactive multi-objective optimization method and
the improved particle swarm optimization method. The established evaluation function of comprehensive
coordination degree can more effectively balance two optimization objectives:energy conservation and
emission reduction,while the decision-maker can flexibly adjust the satisfaction degree of each objective. It
avoids the difficult determination of weight coefficients during the conversion from multi-objective to single-
objective and enhances the interaction during the process of decision-making. The results of simulative
analysis for a 6-generator test system show its feasibility and effectiveness.
environmental and economic evaluation function; interaction; optimization;

Key words: scheduling;

satisfaction degree; models; electric power generation



