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Dynamic economic dispatch considering wind power penetration based on IPSO

JIANG Wen, YAN Zheng
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: With the increase of wind power in power systems, the influence of wind farms penetration should be considered in
economic dispatch. In this paper, an improved particle swarm optimization (IPSO) is proposed for solving the problem of dynamic
economic dispatch (DED) . In this optimization model, the constraints of up spinning reserve and down spinning reserve are
introduced to deal with the influence of wind power forecast errors on DED, and energy cost of routine unitis is considered in the
objective function. The case studies are conducted based on a typical 10 units test power system. The effectiveness and feasibility of

the proposed method are demonstrated by comparing its performance with that of other approaches. This proposed method can save

much fuel cost and has high application value.
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Unit 1 150.01  157.02 27432 312,55 38750 166.44
Unit 2 14545 13502 177.61 13590 15438  167.09
Unit 3 12121 14439 12172 20499 7752  293.29
Unit 4 64.64 102.16 6730  120.00 24359  140.96
Unit 5 157.69 121.85 117.51 9297 9322  207.33
Unit 6 12559 122.64 15819 108.03 12340 12031
Unit 7 2287 2385 5726 5464 5578  125.77
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Unit 10 5500  55.00 5500 5500 5500  55.00
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Tab.2 Optimization solution with the basic PSO
Unit LA T MW
number  WBt1  WB2  WE3 O WB4 O WRS W6
Unit 1 150.34 22373 179.68 28696 24934 167.25
Unit 2 148.62 13945 141.16 190.16 192.82  436.77
Unit 3 80.33 73.34 152.80 139.37 125.04 85.43
Unit 4 60.00 77.01 206.16 112.37  286.99 106.04
Unit 5 109.89  82.78 81.73 181.24  147.53  233.66
Unit 6 95.43 97.37 117.58  90.46 80.58 156.12
Unit 7 103.53  101.40  63.02 48.76 43.36 83.66
Unit 8 75.74 87.84 75.56 50.59 66.63 70.89
Unit 9 60.72 54.23 79.40 76.02 32.40 33.18
Unit 10 55.00 55.00 55.00 55.00 55.00 55.00
Cost/ $

243 091.45
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Tab.3 Optimization solution with genetic algorithm
Unit LA Th i MW

number  EX1 B2 WME3 O WE4 MBS WEe
Unit 1 150.57 158.58 150.37 206.00 36591 283.54
Unit 2 219.41 15199 191.25 233.64 135.00 185.56
Unit 3 74.35 24348 187.78 134.00 25434 272.82
Unit 4 127.53 74.04 146.00  138.85 73.43 119.26
Unit 5 73.00 92.20 139.51 122.88  153.51 101.43
Unit 6 86.94 83.19 67.09 105.46 53.50 159.05
Unit 7 20.00 57.58 24.88 78.54 95.25 111.08
Unit 8 65.14 49.23 103.23  120.00 67.66 111.48
Unit 9 67.67 26.84 86.88 36.29 28.00 28.81

Unit 10 55.00 55.00 55.00 55.00 55.00 55.00
Cost/ $

254 442.26
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Tab.4 Optimal solution without considering valve point effect

Unit LA Dh i JI/MW

number BB 1 W2 WE3 KB4 MBS WEe
Unit 1 150.19 27332 183.55 23227 274.62 210.05
Unit 2 13512 135.04 13576 233.69 13585 37722
Unit 3 7396 8547 7668 11380 140.61  80.66
Unit 4 107.02 7042 26771 11427 300.00 158.12
Unit 5 10234 7327 11241 20988 12130 249.38
Unit 6 10023 79.02 129.81 13058 7590  119.72
Unit 7 81.92 9432 6034  41.01 4441 9223
Unit 8 76.16  106.10 5071  63.66  66.57 6124
Unit 9 57.66  20.19  80.00 3652 6572 2437
Unit10 5500 5500 5500 5500  55.00  55.00
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Tab.5 Optimization results without considering the wind effect

in the reserve constraint

Unit KW PLLLA T MW
number B 1 B2 B3 B4 B mEte

Unit 1 15043 15448 196.17 221.06 183.09 154.81
Unit 2 166.87 153.00 208.10 265.03 291.38 362.35
Unit 3 104.84  78.24 110.03  93.16 27554 292.88
Unit 4 67.30 60.37 15842 117.94  89.42 181.29
Unit 5 96.54 92.40 175.11  182.02  127.20  98.67
Unit 6 60.90 125.86  62.86 103.41 78.55 57.56
Unit 7 119.02  122.03  57.04 77.51 30.47 101.63
Unit 8 77.47 82.39 53.29 52.23 94.49 75.18
Unit 9 41.24 68.36 75.98 63.34 54.55 48.62
Unit 10 55.00 55.00 55.00 55.00 55.00 55.00

Cost/ $ 221 506.05
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Tab.6 Optimization solution without considering wind power

Unit BT RALALE T MW

number Bl B2 B3 B4 MBS wBe

Unit 1 179.15  210.14 211.44 431.05 326.18 263.12
Unit 2 179.23 15636 289.15 323.63 187.39  260.10
Unit 3 126.63  203.74 10426 11225 80.82  196.43
Unit 4 98.44 91.06  198.38 6598 191.16  164.10

Unit 5 88.48 89.67 81.86 89.94 19452 116.99
Unit 6 70.41 96.76 57.46 58.68 98.39  115.94
Unit 7 23.26 20.96 83.43 20.25 26.99 64.75

Unit 8 98.72 47.71 51.00 47.24 78.69 11491
Unit 9 20.28 20.70 20.04 26.65 40.56 76.67
Unit 10 55.00 55.00 55.00 55.00 55.00 55.00

Cost/ $ 219 779.26

Cost/ $ 275 204.71
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