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Multi-objective optimal operation of isoland micro-grid based on analytic hierarchy process

LI Guoqing, ZHAI Xiaojuan
(Northeast Electric Power University, Jilin 132012, China)

Abstract: Aiming at the random factors in micro-grid operation such as fan output and photovoltaic output, a chance
constrained programming economic operation model of isolated micro-grid is proposed. It takes the micro-grid including
wind turbine, photovoltaic, load, energy storage, micro gas turbine as an example, micro-grid operation cost as the the
total objective function, and the unit operation cost, CO, emission treatment costs during unit operation, and SO, emission
treatment costs of unit as three sub objective functions. The weight of processing the three sub objective functions is
processed by using AHP, chance constrained programming is dealt with the Curl-sum operation of sequence operation
theory. Finally, the tomlab optimization tool is used to solve the objective function, and the optimal objective of microgrid
operation and the output of each micro unit in optimal target are obtained.
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Table 2 Main parameters of the three micro-turbines

WL as/S  BS /S d/S PankW  Pua/kW
MTI 12 14 038 0.02 5 30
MT2 1.6 09 042 006 10 25
MT3 2.9 12 049  0.04 10 50
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Table 3 Relationship between cost and step size and confidence level of micro-grid

$
" q/kW
2 2.5 3 35 4 4.5 5 55 6
0.90 289.5 290.1 291.1 292.2 291.2 297.3 292.6 307.0 2943
0.92 290.2 290.7 291.8 292.9 291.9 297.7 293.1 307.0 294.5
0.94 290.5 291.0 292.1 293.1 2922 298.0 293.4 307.3 294.8
0.96 290.9 291.4 292.4 295.5 2925 298.4 293.8 307.7 295.2
0.98 291.5 292.0 293.1 294.1 293.2 299.0 294.4 308.2 295.8
1.00 293.2 293.7 294.7 295.7 294.8 300.1 296.0 309.8 297.4
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Table 4 Optimization results of different degree of importance of sub objective function
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