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Research on multi-objective stochastic optimal dispatching method of

wind-thermo combined power system
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Xi’an 710048, China;2. Gansu Electric Power Research Institute, Lanzhou 730050, China)

Abstract: Due to the randomness of wind farms power, a multi-objective stochastic chance con-
strained programming model of wind-thermo combined system considering unit commitment is
presented . minimizing both the fuel cost and emission of polluted gas of thermal generators as ob-
jective functions and expressing constraining conditions by probability. In order to avoid frequent
starting and shutting of generating set or the system capacity redundancy, a heuristic search tactic
combined with the priority list of generating set start and stop is applied to determine the unit
commitment states. The multi-objective particle swarm optimization algorithm based on Pareto
combined with fuzzy logic evaluation method and stochastic simulation technique is adopted to
carry out the economic load distribution for the given generating set. The calculation examples of
10 generating sets wind-thermo combined system are used to verify the feasibility and effective-
ness of the suggested dispatching method. The optimized dispatching results indicate: @D This mod-
el is able to make full use of clean energy, to lower the operation cost of the system ,to reduce amount of
emission of polluted gas and to improve the comprehensive benefits of power system operation; (@ This
algorithm is of high calculation accuracy and fast speed so as to avoid the disadvantages of the basic parti-
cle swarm optimization algorithm that is easy to fall into local optimum.
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Fig. 1 Flow chart of multi-objective

optimization algorithm
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Optimal Pareto solutions and extreme solutions

under confidence of 0. 99
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Tab. 2 Daily dispatching optimal solutions of unit commitment under confidence of 0. 99

W PR B HLE M 6L/ MW %ﬂ%? I);L%/ Ij?;g
B s .

1 2 3 4 5 6 7 8 9 10 MW MW MW
1 1100000000 391.23 294.02 0 0 0 0 0 0 0 0 685.25 32.29 700
2 1100000000 455.00 281.67 0 0 0 0 0 0 0 0 736.67 30.87 750
3 1101100000 414.54 361.67 0 30.00 25.00 0 0 0 0 0 831.21 37.94 850
4 1101100000 455.00 394.12 0 60.00 25.00 0 0 0 0 0 934.12 34.37 950
5 1101100000 455.00 414.15 0 90.00 25.00 0 0 0 0 0 984.15 36.09 1000
6 1111110000 455.00 430.43 30.00 120.00 25.00 20.00 0 0 0 0 1 080.43 41.64 1 100
7 1111110000 441.50 455.00 60.00 90.00 55.84 24.69 0 0 0 0 1127.03 50.15 1 150
§ 1111110000 455.00 455.00 90.00 120.00 39.39 20.00 0 0 0 0 1179.39 44.28 1 200
9 1111111110 443.32 455.00 120.00 130.00 69.80 20.00 25.00 10.00 10.00 0 1 283.12 38.46 1 300
10 1111111111 455.00 455.00 130.00 130.00 109.80 45.00 25.00 15.05 10.00 10.00 1 384.85 33.38 1400
11 1111111111 455.00 455.00 130.00 130.00 149.80 64.14 25,00 10.00 10.00 10.00 1 438.94 25.87 1 450
12 1111111111 455.00 455.00 130.00 130.00 162.00 80.00 25.00 30.00 12.19 10.00 1 489.19 25.01 1 500
13 1111110100 455.00 455.00 130.00 130.00 155.37 55.00 0 10 0 0 1 390.37 22.67 1400
14 1111110000 455.00 412.48 130.00 130.00 115.37 30.00 0 0 0 0 1272.84 54.13 1 300
15 1111110000 408.36 405.78 130.00 129.94 75.37 24.68 0 0 0 0 1174.14 54.00 1 200
16 1111100000 455.00 325.78 100.00 105.09 35.37 0 0 0 0 0 1021.24 59.29 1050
17 1111000000 421.59 302.57 130.00 120.71 0 0 0 0 0 0 974.87 53.84 1000
18 1111100000 455.00 338.41 130.00 130.00 25.00 0 0 0 0 0 1078.41 45.48 1100
19 1111111000 431.93 414.53 114.90 110.32 55.70 25.00 25.00 0 0 0 1177.37 47.61 1 200
20 1111111111 455.00 455.00 130.00 130.00 95.70 50.00 25.00 17.14 10.00 10.00 1 377.84 47.71 1 400
21 1111111000 455.00 450.43 130.00 130.00 55.76 25.00 25.00 0 0 0 1271.19 59.43 1 300
22 1111100000 419.00 370.43 130.00 130.00 31.24 0 0 0 0 0 1 080.66 41.16 1 100
23 1111100000 362.76 290.43 100.00 100.00 25.00 0 0 0 0 0 878.19 46.22 900
24 1111000000 337.08 212.33 120.05 101. 25 0 0 0 0 0 0 770.70 59.12 800
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Tab.3 The optimal dispatching solutions under
different confidence levels
AR K JEFE B A /USD 5 g e &/t
0.99 563 394 244,846 1
0.90 557 931 244,207 8
0. 80 557 190 242.373 3
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Tab.4 The optimal dispatching solutions under different

confidence levels in literature[ 10]

BAFAKF HERER A /USD 5 e ¥ ki /1
0. 99 574 130 249. 86
0.90 563 390 247. 46
0. 80 559 300 244.83

¥ 3 LA T B 2 R R 4 b B e Ak o B
XA DLE AR — B AR KT A SR
AR BESE SR, AN - AF B A BEOKCE 0.8 |, SCRR
[10]75 H i 9% B2 24 2% 14 559 300 USD, ¥5 L S 4K
Hejilc i 244. 83 L F LA SO Ry » AR SCHRE H Y 3
DA R MR T T S . [FIET, R 3 A
ST LAAS Bl 0 R R G A5 1A R 1Y B AR KR
H 0.99 A8fLE] 0. 9, RE: T ie /N & HLAS 563 394
USD F %557 931 USD, 454 15 463 USD, j5 4
VI HE B 1244, 846 1 t FRFEZ244.207 8 t, N T
0.638 3 t; BAE/AKFHH 0.9 484k F] 0. 8, RS h &/
KA 557 931 USD F [ 2557 190 USD, ¥
B 17741 USD, ¥5 4 ¥ HE ik & th 244. 207 8 t M =
242.3733 t, FRET1.8345 ¢, W0, R4 L M
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Tab.5 Comparison of optimal results considering
unit start and stop
LR A PEFE R A /USD 5 Je il &/ ¢
& LA 15 563 394 244, 846 1
AN [EHLA A5 663 460 263.316 5
5 & it
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