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Power system economic dispatching considering the uncertainty of wind power and
large consumers direct purchasing
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Abstract: The existing wind power forecasting methods can not reduce the error to a negligible range. The integration of
wind power will increase the uncertainty of power system, which may lead to difficulty of power system dispatching. And, as
an important measure of electric power market reform, the introduction of large consumers direct purchasing has brought new
challenges to power system dispatching. Therefore, a power system economic dispatching model considering the uncertainty
of wind power and large consumers direct purchasing is established in this paper. The model aims to maximize the profit of
power generation system based on the safe operation of power system. Beta probability function is presented to consider the
increase of the upper and lower spinning reserve demand caused by the uncertainty of the wind power. Similarly, the chance
constrained programming is used to deal with the uncertain factors in the model. Finally, the particle swarm optimization
algorithm is improved to verify the validity of the model in the IEEE 30 system with wind power.
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Table 3 Optimization output of generators for 24 hours

under 0.9 confidence level
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G2 G3 G4 G5 G6
1 117.37 4479 23.18 19.99 10 23.34
2 112.61 41.41 21.47 18.93 10 21.54
3 107.18 37.55 19.53 17.73 10 19.49
4 104.61 35.73 18.62 17.16 10 18.53
5 107.36 37.68 19.59 17.77 10 19.56
6 112.96 41.65 21.59 19 10 21.67
7 127.6 52.06 26.79 2231 13.46 27.23
8 137.7 59.25 30.23 247 23.18 31.1
9 149.63 67.8 34.54 27.52 30 3571
10 149.38 67.62 3445 27.46 30 35.61
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12 149.64 67.77 34.39 27.52 30 40
13 153.41 70.53 35 28.41 30 372
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22 133.64 56.35 28.84 23.74 19.26 29.54
23 123.97 49.49 25.58 21.46 10 25.85
24 112.07 41.02 2127 18.81 10 21.34
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cdf (b) —cdf (Py,,) Table B2 System load data in a day
1—cdf (Py,,) B HUMWh I B GMWh
1— Cdf(PWn t) 1+ Cdf(b) 1 270.33 13 359.87
- = 2 257.07 14 357.53
1—cdf (Ry,,) 3) 3 2472 15 356.14
1—cdf (b) 4 243.93 16 359.07
- 5 247.2 17 375
1—cdf (R, ,) 6 253.47 18 378.8
l—cdf(b) 7 293.43 19 378.8
1—Cde%mJ__ 8 332.73 20 365.5
9 362.35 21 349.07
Ffs% B 10 365.5 2 32287
11 365.5 23 290.54
! 12 359.87 24 257.07
B3 MEFME hirAE
3 - Table B3 Per unit values of predicted wind power
i B bR 448 I Bt bR 448
29 1 0.735 13 0.295
2 0.716 14 0.257
13 3 0.799 15 0.179
4 0.866 16 0.169
30 5 0.789 17 0.283
14 6 0.626 18 0.273
7 0.603 19 0.358
8 0.679 20 0.480
9 0.521 21 0.692
23? 24? 25 26? 10 0.597 22 0.767
11 0.621 23 0.799
B1 IEEE 30 F#&#R3h 12 0392 24 0.744
Fig. B1 Structure diagram of IEEE 30-bus system
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