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Fuzzy MOdeling and Optimization optimization problem. The simulation results of a 10 unit system

. . demonstrate the feasibility of the proposed method. It can
Based on Unlt Commltment Of a compromise the primary energy consumption with the risk according
Power System Intergl’ated With to the decision —maker’s will. This paper provides some valuable
Wind Power information in both operation and planning in future.
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Abstract With the drive of environmental protection and the trend
of progressive exhaustion of traditional fossil energy sources, the
interest is increased on integrating renewable energy sources into

existing power systems. Among various renewable energy sources,

’ o

(Unit Commitment,UC)

wind energy is one of the most promising renewable energy sources.
However, the intermittency and unpredictability of the wind power
generation poses difficulty in control of frequency and scheduling of ’ ’
generation, which causes problems in the renewable —energy based °
hybrid power system. In views of this point, a fuzzy unit i, g
commitment model including wind farms is proposed. Primary , °
energy emission and the risk are synthetically considered in the ,

paper. Through defining the membership function, the deterministic ° [6]
problem is transformed into a fuzzy problem. Then it is reformulated

into a nonlinear problem by means of the fuzzy satisfaction s ,

maximum—minimum. Genetic algorithm (GA) is used to solve this o [7]
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Table 1 Coefficients of Units

a/(t-h™) B/ (kg-MW-h™) v/(g-MW=2-h™) UR; DR, /MW
1 9.214 —-0.408 5.72 130 130 400
2 10.425 -0.363 9.07 130 130 400
3 13.653 -0.177 20.41 60 60 0
4 11.569 -0.245 12.25 60 60 0
5 12.202 -0.218 15.88 90 90 0
6 10.841 —-0.290 11.34 40 40 0
7 15.558 —-0.054 27.22 40 40 0
8 16.284 —-0.002 35.88 40 40 0
9 20.729 -0.001 8 81.19 40 40 0
10 22.816 —-0.000 2 39.51 40 40 0
[3] Alexiadis M C, Dokopoulos P S, Sahsamanoglou H S. Wind speed and
power forecasting based on spatial correlation models [J]. IEEE
e Transactions on Energy Conversion, 1999, 14(3): 836-842.
Table 2 Computation results [4] Saneifard S, Prasad N R, Smolleck H A. A fuzzy logic approach to unit
commitment|J]. IEEE Trans Power Systems, 1997, 12(2): 988-995.
paF) PP ie) n Fl El [5] El-Saadawia M M, Tantawia M A, Tawfikb E. A fuzzy optimization—
I 09864 06272 0.6272 539 194 55.18 based approach to large scale thermal unit commitment[J]. Eleciric Power
2 0.8832 0.6667 0.6667 541 786 54.75 Systems Research, 2004, 72: 245-252.
3 08630 07203 0.7203 542 295 55.41 [6] R R .
4 08418 0.7778 0.777 8 542 826 57.92 [J]- . 2007, 26(3): 37-41.
0.8162 08735 08162 543471 58.09 Jiang Yuewen, Chen Chong, Wen Buying. Advanced Technology of
Electrical Engineering and Energy, 2007, 26(3): 37-41.
[7] Wang J, Shahidehpour M, Li Z. Security —constrained unit commitment
© with volatile wind power generation|}]. IEEE Trans Power Systems, 2008,
, 23(3): 1319-1327.
R , [8] Chen Chun-Lung. Optimal wind—thermal generating unit commitment(J].
IEEE Transactions on Energy Conversion, 2008, 23(1): 273-280.
) 9l , . .
[J]- , 2006, 30(2): 22-26.
6 Chen Haiyan, Chen Jinfu, Duan Xianzhong. A utomation of Electric Power
s Systems, 2006, 30(2): 22-26..
[10] Attaviriyanupap P, Kita H, Tanaka E, et al. A fuzzy —optimization
approach to dynamic economic dispatch considering uncertainties [J].
’ ’ IEEE Trans Power Systems, 2004, 19(3): 1299-1307.
° [11] Swarup K S, Yamashiro S. Unit commitment solution methodology using
GA , GA genetic algorithm[J]. IEEE Trans Power Systems, 2002, 17(1): 87-91.
R R [12] Dang Chuangyin, Li Minqiang. Floating —point genetic algorithm for
solving the unit commitment problem [J]. European Journal of
’ Operational Research, 2007, 181(3): 1370-1395.
’ [13] s s .
° [J]. , 2006, 26(2): 82-87.
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