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Coordinated optimization of TOU & tiered pricing and optimal scheduling model
combining microgrid under uncertain bilevel programming

LIU Bo, JIANG Bingliang, HAO Ning, CHEN Jinhui, ZHANG Xiaodong, WANG Xinna
(State Grid Jibei Electric Power Co., Ltd. Skills Training Center, Baoding 071051, China)

Abstract: Microgrid provides an effective technical approach for distributed generator interconnection. The optimal
operation of microgrid is an important research subject in the field. Electricity price is an important factor affecting
economic benefits of microgrid system. In order to improve the economic efficiency of the microgrid further, an uncertain
bilevel programming model is used to propose a joint optimal dispatching method of TOU & tiered pricing and microgrid
considering the uncertainty of the system. Firstly, a load response model based on TOU & tiered pricing is established.
Secondly, taking the TOU & tiered pricing as the upper level decision maker, with the maximum comprehensive benefit
of the microgrid as the upper goal, while the optimized operation scheme of microgrid as the lower level decision maker,
taking the lowest comprehensive operation cost as the lower target, the uncertain bilevel programming model in Maximin
form is built with necessary constraints taken into account respectively. The integrated intelligent algorithm based on
chaotic particle swarm optimization combined with uncertain function simulation is used to solve the proposed model.
Finally, an example shows that the model is suitable for the optimized operation of micro grid under the TOU & tiered
pricing mechanism, and its operating indexes are better than that under the original TOU power price.
This work is supported by National Natural Science Foundation of China (No. 51337005).
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Table 3 Relationship between the comprehensive benefit of

microgrid and confidence level in the upper model

ik 0.80 0.85 0.90 0.95 0.98 0.99

0.80 386.59 386.03 37855 370.67 36295  355.39
0.85 386.03 38548 378.00 370.14 36243  354.87
0.90 378.55 378.00 370.67 36295 35539  347.97
0.95 370.67  370.14 36295 35539 34797  340.71
0.98 36295 36243 35539 34797  340.71  333.59
0.99 35539 35487 34797 340.71 33359  326.61
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Table 4 Relationship between the integrated operation cost of

microgrid and confidence level in the lower level
A 0.80 0.85 0.90 0.95 0.98 0.99
0.80 591.20 61448 619.54  632.78  651.72  657.72

0.85 614.48 638.72 64399  657.78  677.50  683.75
0.90 619.54 64399 64930  663.21  683.10  689.40
0.95 632.78 657.78  663.21 67744  697.77 704.21
0.98 651.72 677.50  683.10 697.77  718.75  725.39
0.99 657.72 683.75  689.40 70421 72539  732.10
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