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Two-stage optimal dispatching for microgrid considering dynamic incentive-based demand response

WEI Zhenbo, ZHANG Haitao, WEI Ping'an, LIANG Zheng, MA Xinru, SUN Zhoubei
(School of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: There is uncertainty over the amount of wind power, photovoltaic output and load size in a microgrid. To tackle
this, starting from the two stage of day-ahead and real-time, a two-stage optimal dispatching model of a microgrid is
established. In the day-ahead dispatching stage, an economic dispatching model based on the optimal total operation cost of
the microgrid is established. Based on the results of day ahead scheduling optimization, the real-time scheduling stage
considers the output adjustment sequence of each power supply in real-time optimization scheduling, and proposes a
real-time rolling optimization strategy with dynamic incentive demand response participation. The incentive price and user
participation capacity of the strategy presents dynamic changes with a time scale moving forward, aiming to use price to
guide users to increase their participation in demand response. A calculation example shows that dynamic incentive model
demand response, compared with static incentive model demand response, can not only improve the tracking effect of the
day-ahead tie line plan, but also better eliminate the day-ahead prediction error of the microgrid. It can significantly improve
user income and effectively reduce the system operation cost. This provides a reference for the optimal operation of the
market-oriented microgrid.
This work is supported by the National Natural Science Foundation of China (No. 52077146).
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Fig. 1 Microgrid structure diagram
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Fig. 2 Two-stage optimal dispatching model for microgrid
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Fig. 4 Two stage optimal dispatching flow chart of microgrid
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Table 1 Distributed power supply parameters

W48 P/ KW P, /KW PR,/ (KW/Mmin) P,/ (KW/min)
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TRt 50 5 5
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Table 2 Parameters of battery
ZH HE
HE 2 #/KWh 200
W R IKW 50
Py G ES 0.95
Err|in 30
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Y A (T/KWh) 0.083 2
T AR R AR (JG/KWh) 0.2
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Fig. 7 Day-ahead scheduling optimization results
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Fig. 8 Real-time scheduling optimization results
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Fig. 9 Tie line power tracking situation
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Table 3 Comparison of operation results of different strategies
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