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Fig.1 Flow chart of PMDE algorithm
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Fig.2 Comparison of Pareto optimal set
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Tab.1 Comparison of optimization results

SRS B 7R /s H 5 SRR/ (10%) SHERCE/(10°1b)
23Rl 2.518 621 3.282 410
DE 8 618.1 HEE Al 2.613 938 3.004 130
SR ARAT i 2.548 917 3.084 189
28 el 2.478 724 3.175 918
MDE 8 290.6 R8T foc 2.589 846 2.931 437
AR AT i 2.514 424 2.996 616

2 MDE K15 e Pedfr e i, AL i sh 2547 D sk 2 Foi 24 B R iy R 2 JLT-#808 0,

TREF 3 22T DEED 2 55 () 25 025
®2 BUITAR

Tab.2 Optimal compromise solution

HLALH /MW B A B DR
ML 1 ML4L2 HL4l3 #Hldl4 Plgl5 Hldle HL4l7 Hldl8 #l4l9 #lai1o MW MW MW /MW
152.209 136.424 113.480 116.321 122.329 117.464 88.026 119.867 46.620 42.845 1055.584 1036 19.584 8.492E-05

I
D

2 152155 137.485 93.671 119.564 172.228 120.013 93.241 119.524 76.118 48.512 1132.511 1110 22.511 2.319E-05
3 150.295 135.286 154.589 121.857 191.341 159.075 122.758 118.829 79.790 52.728 1286.548 1258 28.548 3.482E-05
4 150.130 150.677 193.702 167.515 240.601 156.902 129.457 119.303 79.215 54.159 1441.661 1406 35.661 7.411E-06
5 150.065 219.115 193.639 179.072 240.043 158.347 128.300 118.678 78.823 54.009 1520.092 1480 40.092 8.757E-06
6 227414 221.877 213.196 229.028 242.965 158.740 129.999 119.999 79.750 54.320 1677.288 1628 49.288 1.549E-05
7 229.096 223.118 264.188 251.934 242.608 159.979 129.997 119.997 79.997 54.969 1755.881 1702 53.881 4.122E-05
8 231.080 242.225 286.965 286.828 243.000 159.990 130.000 119.998 79.938 54.911 1834936 1776 58.936 3.324E-05
9 300.433 302.759 304.110 299.814 243.000 160.000 130.000 119.929 80.000 54.965 1995.010 1924 71.010 1.362E-05
10 329.623 344.643 339.931 300.000 243.000 159.917 130.000 120.000 79.768 54.680 2101.563 2022 79.563 1.559E-05
11 379.569 386.424 340.000 300.000 243.000 160.000 130.000 120.000 80.000 54.894 2193.887 2106 87.887 1.660E-05
12 407.124 407.700 340.000 300.000 243.000 159.997 130.000 120.000 80.000 54.671 2242.492 2150 92.492 2911E-05
13 358.371 374.102 338.637 300.000 242.991 159.744 130.000 119.521 78.802 54.339 2156.508 2072 84.508 3.780E-05
14 292.614 308.915 306.415 299.973 242.994 159.679 129.822 119.777 79.920 54.869 1994.978 1924 70.978 3.195E-05
15 226.549 280.487 278.799 262.226 242.985 159.740 129.809 119.998 79.938 54.789 1835320 1776 59.320 2.703E-05
16 158.825 222.905 215.533 215.138 242.106 159.848 129.709 119.861 79.463 54.854 1598.242 1554 44.242 1.986E-05
17 150.092 218.361 188.179 186.925 233.649 158.594 129.936 119.847 79.993 54.484 1520.059 1480 40.059 1.022E-05
18 222.161 219.796 214.255 235.276 242.412 159.355 129.399 119.712 79.946 54.886 1677.197 1628 49.197 1.932E-05
19 227.407 249.494 293.017 277.508 242.842 159.852 129.996 119.997 79.899 54.968 1834.978 1776 58.978 3.344E-05
20 302.502 321.195 335.268 299.965 243.000 160.000 130.000 120.000 80.000 54.993 2046.924 1972 74.924 1.030E-05
21 296.087 299.837 313.085 299.998 241.959 159.975 129.971 119.966 79.054 54.984 1994917 1924 70.917 2.487E-05
22 220.734 220.126 233.598 250.706 220.712 159.460 128.319 117.525 75.498 50.487 1677.163 1628 49.163 1.465E-05
23 150.177 140.598 162.882 203.109 176.923 158.529 125.396 114.350 77.961 53.944 1363.871 1332 31.871 9.411E-06

[\
N

153.206 138.421 83.963 158.711 172.312 121.584 129.874 119.488 79.411 52.566 1209.537 1184 25.537 1.259E-05
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Tab.3 Comparison of algorithm operation
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= ®IE4F PMDE 3 160 52 8~79 48 27443 25128488090 3057842348 2953 0.9843
PR IEAT PMDE 4 120 52 6~59 63 20287 2513923.1519 304 1663336 3.995 0.998 8

5 &ZFRiE

HESL T L RSB A PR A B I P AR | A2 T AR IR T AR fre /N R LA FL bR, Herp 2 BRI T
Lo 1 L A AL IR 800 5 S B RE A AR | 25 SN2 SR S v e =5 T 0L, I SR P i 07 i ) 5 1 AR e
Ak HRT AR rp (1 AR QLY SRR A o AR SOR F— Pkt B3 BE AR MDE 593k sEA TSR A AR bp M ORAIE T R 9 2
FEE BER R AR, BT Matlab Jf47 3158 B9 BE 3 % Bk EAT 3 8, 47 ehont B it 4 PMIDE 5032
A DL — 2P P e A R Rl i AR R W], S AR G o AL AR L PMDE 5k B 4
4 R 1 R AE ST, Pareto e LR HE 73 A L EE NI &) SRADFA TR, al g e e S I e ARk 9%, B
BT RE IR L ) 2R 8 R Y L T BRSO DL R R U L B O ke AR A BB ST, T S AT P A RE TR I ) B 2
PRIE 28 T VR o 9K FR A T R S50 o B B RS ) AR

S0k

(1] d& e, 2%, R Z BRI R 1 RGBT LU A L)), 4k L8 ,2016,44(2) . 109-115.

[2] VE24Fa, JE g rp Tk 5. B ) RGBS PB4 U A AR S5 SR AR )]. B AR ,2013,37(2) :385-391.

[3] XBT5, 4B &, Jr i, 5. T e R B 8 A6 0 3 AT SR R SR, b s PR TR 224, 2015,35(4) :391-396.

[4] BASU M. Fuel constrained economic emission dispatch using nondominated sorting genetic algorithm-II[J]. Energy,2014,78(4):
649 — 664 .

[5] RIMI, 82 F 48 A8 Je AL SR FH e df 20 22 H Aok 7 B 0L 1 ) RGBSR 4 U I B [J]. LR ,2011,35(7) :139-144.

[6] X &, whiz il B, % 0 ) RGLIE AT HR Rl A 2 50 R BE[T]. b R s AL R 2291, 2014,34(16) : 2668-2675.

(7] W ARSI, X B0, 55, IR KU AR KBS ) R4 2 HARSh A ULAL I BE[T]. i AR 4441 ,2014,29(10) :286-295.

[8] Ak, EA. BT otk NSGA- L i e ) R Ge sh S IR 00 2] W0 A 8 ki 4% ,2017,37(2) : 176-183.

[9] M, 4B XK, FE/K 42, PSO-SVM 57k 765 fE LA BT W 7 ZR 40 v (0 187 FH[). 48 4R 58 38 K 222441 ,2016,33(1) : 121-127.

[10] o BTN , B 2, X ACHE , 45, MU & 24 e v 1) = AR S - 5 3 0 0115 315 0 3k (D). 4k i 4% ,2015,43(13) :45-51.

[11] XU . 3T K 2 G043t 0 V8 R 22 A% SE R 145 11330 100 370 3ot 9K rl A 300 01 (). v T PR L T 2741, 2017,37(9) - 2479-2490.



0 %R % E K ¥ 2018 4F

Research on Dynamic Economic Emission Dispatch Model of
Power System

Zuo Lixia, Yu Yuan,Sun Huijuan

(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Dynamic economic emission dispatch of power system plays an important role in energy saving and e-
mission reduction. In this study, the model is established by taking economic cost and environmental cost mini-
mum as the optimization objectives. The energy cost caused by the valve point effect of the conventional thermal
power unit is included in the economic cost. The network loss is considered in the equality constraint, and the
solution equation is used to deal with the complex constraint relation in this model. In view of the premature di-
versity caused by the low diversity of differential evolution algorithm, the modified differential evolution algo-
rithm is adopted to solve the model. Under the premise of ensuring the accuracy of the original calculation, the
ability of Matlab parallel computing is used to enhance the differential evolution algorithm and improve the com-
putational efficiency of the algorithm. The simulative results of the classical 10—unit test system show that com-
pared with the traditional differential evolution algorithm, the parallel modified differential evolution algorithm
not only has better global search ability, but also can provide a faster and better choice for decision—makers.
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