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Monte carlo simulation of medium and long-term generation plan in hybrid power system
based on environmental/economic dispatch
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2.8chool of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: Generation Scheduling is the center of power market operation, and is the important precondition and measure of the gird
dispatch in power system, which may bring out great benefit both in economy and in society. This paper has studied a novel
bi-objective fuzzy optimal generation plan model, in which both environmental and pool purchase cost are considered. To focus on
the requirement of environment protection, this paper also presents a dispatch model in integrated power system of
wind-hydro-thermal. Energy consumption, gas displacement and purchase cost are considered in this model. First of all, the
randomicity of wind power and hydropower is deal with by Monte carlo stochastic simulation. Then each single-objective
deterministic model is solved so that its objective value is got along with the results of power dispatch. Secondly, every objective
function is fuzzed through defining objective membership function, then, bi-objective programming problem is reformulated into
nonlinear single objective programming problem by means of fuzzy satisfaction-maximizing. The numerical results demonstrate this
model can better deal with environmental and economic problems.

Key words: power market; environmental/economic dispatch; multi-objective fuzzy optimization; monte carlo stochastic
simulation; generation plan
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Tab.2 Monthly generated energy of Hydroelectric units
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Tab.3 The comparison of target value between single-object
decision and multi-objective fuzzy decision
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BoOHE —H | =A A A ~A +A NA A +A +—A +=A
A 1 0 0 2160  6598.261 5400 5760  7251.941 4268392 2592 2592 7011.848 8523.148
2 27061.84 26562.34 19152 22697.08 2684235 24729.02 2736 13680  13910.36 1092827 23565.12 26736.69
3 16072.5 15691.85 21020.56 12746.4 9360  14294.86 13791.94 9020.856 6050.557 5184 3600 15824.79
B 4 16238.67 15878.63 0 13092.48 16080.49 14557.15 14081.45 3600 7344 7344 13718.17  16004.33
5 0 0 0 0 0 0 0 0 0 0 0 11520
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D 7 135002 133004 160973.4 1175437 134124 125671.1 72000 97988.58 82398.02 70469.61 121015.7 133701.5
E 8 192407.7 183816 221936.5 1725579 79920 79920 178797.5 150324.3 13;598.3 119036 176505.5 190929
F 9 0 0 0 0 0 40327.21 39504.6 14400  26842.25 23125.03 38876.43 42829.68
10 43200 43200 43200 7200 43200 42638.16 21600 343632 29702.71 26137.06 41246.57 43200

H F15ETt 479625.49 466691.57 532435.57 392431.99 364084.46 392384.51 392791.88 356836.468 322014.76 295055.97 467453.918 538193.308
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