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Table 2 Probability of wind power output
for ten scenarios

Y B Y RS
1 0.007 6 0.252
2 0.035 7 0.131
3 0.082 8 0.077
4 0.075 9 0.129
5 0.113 10 0.099
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Fig.1 Curve of wind power randomness vs. gas
pollution emission risk
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Table 1 Wind power output for ten scenarios

BB K 1 /MW
W1 B2 s34 BRs Bite R R8s BE9 it 10
1 19.5 18.2 18.8 18.7 18.6 20.2 19.2 19.4 19.4 18.8
2 32.8 28.5 312 30.0 29.8 30.7 29.5 29.6 30.8 28.7
3 29.3 31.1 30.8 33.1 354 34.9 32.8 31.5 31.2 32.5
4 37.6 35.0 31.8 375 34.5 36.2 37.1 37.1 35.6 34.6
5 36.1 28.0 29.9 40.3 37.7 32.7 38.7 352 33.6 33.7
6 322 40.6 382 38.7 38.1 31.5 36.3 36.3 39.0 374
7 42.1 46.3 4577 43.1 43.0 44.7 454 453 39.6 44.8
8 47.6 459 48.1 489 41.1 49.8 44.9 50.5 51.0 45.0
9 475 34.9 34,5 35.6 34.0 34.0 35.8 36.4 412 34.5
10 31.9 23.0 255 224 24.8 23.6 26.1 25.5 24.2 25.1
11 36.3 46.3 40.0 46.0 35.8 40.7 394 432 42.0 43.9
12 495 37.5 413 39.2 38.7 33.8 39.0 38.2 39.9 42.9
13 41.8 36.2 33.7 39.5 35.8 37.1 413 36.0 43.7 41.4
14 33.8 38.6 35.5 35.8 33.7 334 343 36.7 35.8 33.0
15 34.3 31.3 29.3 32.8 33.1 32.1 37.5 36.5 333 33.9
16 11.8 11.3 11.6 10.9 10.9 11.9 11.3 11.4 11.4 11.7
17 1.0 1.0 1.1 1.0 1.0 1.1 0.9 12 1.0 0.8
18 4.6 3.7 4.4 3.9 4.1 40 33 3.9 42 3.1
19 5.7 44 44 47 4.1 5.9 5.5 49 5.8 4.1
20 23 2.5 23 23 22 2.1 22 2.1 2.1 2.0
21 0.5 0.6 0.5 0.5 0.6 0.6 0.5 0.5 0.4 0.5
22 22.0 25.8 24.8 23.8 274 23.2 27.2 22.6 26.1 23.2
23 37.5 30.6 343 32,5 33.9 36.8 35.6 36.2 34.7 35.1
24 27.9 21.9 23.5 21.2 25.0 234 24.7 27.8 234 224
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Fig.2 Curve of thermal power generation cost
constraint vs. gas pollution emission risk
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Table 3 Unit power outputs of final dispatch scheme

B Plo/MW  Pio/MW  Pio/MW  Ply/MW i /MW

1 159.3 141.0 95.1 19.0 414.4
2 160.3 144.2 109.6 30.0 444.0
3 180.2 172.8 120.2 33.0 503.2
4 193.4 180.5 151.5 36.0 562.4
5 207.6 183.1 166.3 35.0 592.0
6 238.5 193.1 182.6 37.0 651.2
7 249.9 206.9 180.0 44.0 680.8
8 263.8 216.8 182.2 46.0 710.4
9 2722 231.8 219.7 35.0 769.6
10 294.4 277.1 2323 25.0 828.8
11 300.7 287.3 234.5 42.0 858.4
12 298.7 289.9 244.7 38.0 888.0
13 275.8 289.3 2219 39.0 828.8
14 260.3 260.7 217.6 34.0 769.6
15 2253 243.8 209.3 32.0 710.4
16 206.7 218.6 184.3 12.0 621.6
17 237.8 188.0 165.2 1.0 592.0
18 248.3 215.0 183.9 4.0 651.2
19 256.2 2433 205.9 5.0 710.4
20 298.4 283.5 244.6 2.0 828.8
21 271.7 260.1 231.6 0.5 769.6
22 221.1 226.5 178.6 25.0 651.2
23 178.3 184.8 137.3 35.0 532.8
24 168.3 159.5 121.8 24.0 473.6
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Table 4 Simulative results for four wind
power penetration ratios
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Multi-objective stochastic and dynamic model of environmental and economic

dispatch considering gas pollution emission risk

WEN Xu!, WANG Junmei’, GUO Lin?, YAN Wei®
(1. State Grid Chongging Electric Power Co. Electric Power Research Institute , Chongqing 401123, China;
2. Power Exchange Center of State Grid Chongging Power Grid,Chongqing 400014, China;
3. State Key Laboratory of Power Transmission Equipment & System Security
and New Technology, Chongqing University , Chongging 400030, China )

Abstract: Because of the randomness of wind power,the existing environmental and economic dispatch model
cannot deal with the risk management of gas pollution emission,for which,a dispatch model considering the
risk of gas pollution emission is built. The method considering the randomness of wind power is given for
defining the evaluation index of gas pollution emission risk;the risk evaluation index is established based on
the semi-absolute deviation concept of the portfolio theory in economics;a multi-objective stochastic and
dynamic model of environmental and economic dispatch considering gas pollution emission risk is built based
on the multi-scenario modeling theory. The backward scenario reduction technique is adopted to reduce the
great amount of random wind power scenarios and the genetic algorithm with the embedded object relative
dominant method is used to solve the model. Case simulation verifies the effectiveness of the proposed model.
Key words: environmental and economic dispatch; gas pollution emission; evaluation index; risks; wind

power; genetic algorithms; models



