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Fig.1 Load transfer rate curve
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Fig.3 Diagram of two-stage optimal dispatch considering DR
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Fig.4 Load curve and wind power output scenarios
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Fig.6 Intra-day unit commitment scheme
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Fig.8 Optimized net load curves of PBDR under different

maximal load transition ratios
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Tab.6  Comparison of dispatch cost under different

PBDR participation degree
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Tab.7  Dispatch results of 3 test instances
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Tab.8 Economic cost comparison between one-time

dispatch and two-stage dispatch
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A two-stage coordinated dispatch of wind power, thermal power and
system load with multi-type demand response

ZHU Fei-yu"?, XU Zhi-yu', XU Wei-sheng', ZHANG Jia-hui'*, LV Xiao-yu', FU Min'
(1. College of Electronics and Information Engineering, Tongji University, Shanghai 201804, China;
2. College of Electrical, Electronic and Information Engineering,

Bologna University, Bologna 40136, lialy)

Abstract; In order to solve the problem of large-scale wind power integration, a day-ahead and intra-day source-
load coordinated optimization scheduling is established with the demand response ( DR). Day-ahead stage: based
on the scenarios of wind power, the price-based demand response (PBDR) is used to flatten the net load curve to
alleviate the influence of anti-peak regulation characteristics of wind power. Then aiming at the minimum operation
cost of the grid, considering the role of the incentive-based demand response (IBDR) to balance the wind power
fluctuations, a unit commitment and an IBDR order contract scheme that meet the consumption requirements of
each scenario are determined. Intra-day stage : the use of rolling grey prediction to achieve accurate ultra-short-term
wind power forecasting, so as to determine the actual unit output, abandonment and IBDR response capacity based
on the previous plan. An example with a 24h wind power/load ration of 34. 8% is selected. The simulation results
show that the higher the level of PBDR participation, the lower the dispatch cost of power system. The comparative
analysis of the four DR combination schemes shows that the reasonable allocation of DR resources has increased the
rate consumption of wind power by 6. 05%. At the same time, it is verified that two-stage scheduling saves 5. 36%
in cost compared to the one-time dispatch in the day.

Key words: demand response; two-stage optimization; unit commitment; gray prediction; wind power integration



