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Table 1 Comparison of performance among

different algorithms

Fvk /IME / $ KA/ $ /%
EP-SQP™ 1031746 — 1035748
PSO-SQP™! 1027334 1033986 1028546
DGPSO!! 1028835 — 1030183
PSO!7 1023807 — 1026863
CS-DE™ 1023432 1027634 1026475
SADEA™ 1023171 1023535 1023324
AHDE™® 1020082 — 1022474
PSO 1030208 1044120 1035455

DE 1041102 1043384 1042306
AP 1019412 1023691 1021710
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Fig.2 Predicted loads and wind powers
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Fig.3 Outputs of wind-gas-coal power
generation system in mode 1
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Fig.4 Outputs of wind-gas-coal power generation system
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Fig.5 Outputs of wind-gas-coal power
generation system in mode 2
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Fig.6 Outputs of wind-gas-coal power
generation system in mode 3
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Table 2 Optimal dispatch results of wind-gas-coal power generation system in mode 3

B Po/MW Po/MW  Pu/MW  Pou/MW  Ps/MW P/ MW P/ MW P/ MW Poo/ MW Poyo/ MW P /MW P/ MW P/ MW

1 300 300 243.00 136.14 61.82  50.00
2 300 300 243.00  155.00 77.00  50.00
3 300 300 243.00  155.00 86.74  62.26
4 300 300 241.81  155.00 62.17  50.03
5 300 300 22793  127.85 5425  50.00
6 300 300 242772 124.29 5425  50.00
7 300 300 243.00  155.00 55.00  50.00
8 300 300 243.00 155.00 104.97  70.03
9 300 300 24300 155.00 113.89  60.78
10 300 300 243.00 14597 129.79  50.16
11 300 300 243.00 13497 116.02  50.48
12 300 300 243.00  155.00 138.64  50.08
13 300 300 243.00 155.00 136.83  50.00
14 300 300 243.00 15291 13437  50.00
15 300 300 243.00 155.00 153.98  50.00
16 300 300 243.00 154.67 15191 50.03
17 300 300 243.00 155.00 155.00  53.85
18 300 300 24300 155.00 155.00  56.26
19 300 300 24300 155.00 155.00  68.15
20 300 300 243.00 155.00 155.00 0
21 300 300 243.00 15493  150.24 0
22 300 300 243.00 155.00 150.57 0
23 300 300 243.00 155.00  150.09 0
24 300 300 243.00 12476 124.23  50.00

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 180.00 0 0

0 0 0 0 180.00 0 0

0 0 0 0 131.20  125.34 0

0 0 0 0 14020  126.92 0

0 0 0 0 129.62  128.80  118.50

0 0 0 0 16032 157.46  123.53

0 0 0 0 180.00  108.17  108.00

0 0 0 0 180.00  140.77 0

0 0 0 0 108.05  108.00 0

0 0 0 0 14423 135.16 0

0 0 0 0 146.26  140.26  136.63

0 0 0 0 148.07 14773  145.94
50.85 25 0 0 180.00  180.00  180.00
33.77 25 0 0 180.00  180.00  158.23
25.00 25 0 0 180.00  110.83 0
25.00 25 0 0 135.71  135.14 0
25.00 25 0 0 178.91 0 0

0 0 0 0 0 0 0
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Table 3 Economical comparison under different operation mode
BT R AU RFE A/ TR R L A MAE,  BEENA, HENA, B/
(JT-MW™) (TR RA )/ (JE-MW ) m’ JT Vg Y
T 1(RBERL) 363.1 363.1 2.335x10°  901.1 270.6 1171.7
D TCRBEA L) 379.7 379.7 1.920x10°  881.6 295.9 11775
2 360.5 366.3 1.712x10°  862.8 298.7 1166.3
Jr 3 361.1 372.5 1.259x10°  818.6 319.2 1144.2
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Optimal dispatch of wind-gas-coal power generation system
with large-scale wind farm
NIU Linhua, GONG Qingwu,HUANG Bingxiang,.LIU Dong
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)
Abstract: A dynamic and economic optimization dispatch model is proposed for the hybrid wind-gas-coal
power generation system with large-scale wind farm,which takes the minimum energy consumption cost of
units,the minimum environmental cost and the stable operation of thermal power generation units as its
goals. The heuristic search method is applied to determine the unit commitment to avoid the frequent
startup/shutoff and capacity redundancy. The improved hybrid PSO (Particle Swarm Optimization) algorithm
is proposed and its superiority is verified with a 10-unit test system. The simulative calculation is carried
out for a regional power grid to verify the rationality and feasibility of the proposed model and algorithm.
Key words: wind power; combined-cycle power generation; thermal power generation; improved particle

swarm optimization algorithm; dynamic economic dispatch; environmental cost
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