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Abstract: Wind generation has attracted great attention with the increase of the capacity of large wind farms connected to power
grid thus it brings new challenges to economic dispatch of traditional power system. Especially more uncertainties in eco—
nomic dispatch are produced by the random variation of wind power output. The wind velocity probability model is combined
with wind generator output and the probability distribution function of wind power output is expressed by piecewise function.

According to the cumulative distribution function of wind power the stochastic optimization problem is transformed to a deter—
ministic one. Minimizing the fuel cost of thermal generators is taken as objective functions at the same time the network se—
curity constraints are considered. Finally the effect of different load shape parameter and scale factor of the scheduling re—
sults are considered too. The effectiveness of the proposed method is verified by the results of calculation examples.

Key words: wind power; economic dispatch; network security constraint; confidence level, quantum behaved particle swarm
optimization
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1
a/(USD » MW ~?) b/(USD » MW ™) ¢/USD P, MW P, /MW
Gl 0.005 0 6.0 100. 00 50 200
G2 0.002 5 8.0 300. 00 100 400
G3 0.002 0 10.0 500. 00 100 600
G4 0.007 0 14.5 60. 00 10 50
G5 0.038 0 26.8 80. 00 12 40
ab.c aP? +bP, +¢ G
1-2 1-4 1-5 2-3 2-4 2-5 2-6 3-5 3-6 4-5 5-6
X/(p.u.) 0.24 0.40 0.26 0.25 0.20 0.30 0.20 0.3%  0.10  0.40  0.20
/MW 150 150 160 150 240 150 200 260 280 100 240
3
1 2 3 5 6
1% 0 10 0 60 15
4
/(mes™") /((mes™) /(mes™) /MW
5 12 30 150
5 n
/MW
Gl G2 3 G4 G5 /USD
200 400 472.1 0 0 27.9 11 067
7=0.8
200 400 472.1 0 0 27.9 11 067
200 400 439.9 0 0 60. 1 10 687
n=07 200 400 439.9 0 0 60. 1 10 687
200 400 409.7 0 0 90.3 10 333
n=0-6 200 400 388.9 20.8 0 90.3 10 456
200 400 379.3 0 0 120.7 9 982
n=0-2 200 385 351.9 42.4 0 120.7 10 205
4 k=2 ¢ °
=12 m/so 11 067
4.2 $ /h 9982 § /h;
4.2.1 11 067 $ /h 10 205 $ /ho
k=2 c=12 m/s, o
n 0.8.0.7.0.6 0.5
5
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. 8
4.2.2 /MW
* Gl G2 G G4 G5 /USD
k=2 ¢ =12 m/s. 1.8 200 400 405.6 12 0 8.4 10520
n 0.6 1 000 MW.1 100 MW
| 200 MW o 2.0 200 400 388.9 20.8 0  90.3 10 456
. 2.2 200 400 375.7 27.8 0  96.5 10408
6 2.4 200 400 364.9 33.6 0 101.5 10370
/MW
T @ % = o /USD 82.4 MW 101.5 MW
1000 200 400 309.7 O O 90.3 9188 10520 $ /h
1100 200 400 388.9 20.8 0 90.3 10456 10370 $ /h.
1200 200 400 481.1 28.6 O 90.3 11654
4.2.3
k=2 n 0.6 o 10 20 0 ) 50 60
12 m/s-15 m/s.18 m/s 21 m/s vw/s)
. 7 . 2 k
7 2 k
/MW
6l 2 3 oGS /USD L
12 200 400 388.9 20.8 0 90.3 10456 )
15 200 387 361.9 35.4 0 115.7 10233 ]
18 193 385.6 345 36.6 0 139.8 90989
21 187.5 391 346.7 29.2 0 145.6 9 907
12 m/s
21 m/s 90.3 MW 1)
145.6 MW o
2)
4.2.4 3)
n=0.6 c=12 m/so 4)
kE=1.8.
2.0.2.2 2.4 o 0
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