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Ultra-short term optimal dispatch method based on MPC

YANG Dongfeng', ZHOU Suquan', WEI Jianxiao®, ZHANG Shi*
(1. School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China; 2. Xuji
Transformer Co., Ltd., Xuchang 461000, China; 3. Beijing Jinggiao Thermal Power Co., Ltd., Beijing 100067, China)

Abstract: To realize the multiple time-scale coordination dispatching mode, the extended short-term optimal dispatching
strategy based on the model predictive control method (MPC) is studied. The object functions of the model are the
minimizations of the units’ cost and emission expense. The initial strategy of the real-time dispatching is decided by
solution of the multi-period optimal problem in the periods ahead, and then the real dispatching condition and the new
forecasting information being taken as the feedback information are used to execute circling optimal dispatch. The
day-ahead dispatch time-scale and the real-time time scale are cooperated to deal with the effect of forecasting
information fluctuation on system dispatch. The case study results show that considering the multiple period optimizations

as a whole could allocate load among the units reasonably and improve the economy of the power plant operation. At the
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same time, the robustness and convergence of MPC method is testified.
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Table 1 Characteristic coefficients of the units

a/($h)  BAYMWY) ¢ ASMWh) o /(Ibh)  B/UUMWHD)  y/AWMWH)  P™/MW  P™/MW  UR/(MW/h) DR /(MWh)
240 7.0 0.007 0 13.8593 0.327 67 0.004 19 500 100 80 120
200 10.0 0.009 5 13.8593 0.327 67 0.004 19 200 50 50 90
220 8.0 0.009 0 40.266 9 ~0.545 51 0.006 83 300 80 65 100
200 11.0 0.009 0 40.266 9 -0.545 51 0.006 83 150 50 50 90
220 10.5 0.008 0 42.895'5 -0.5116 0.004 61 200 50 50 90
190 12 0.007 5 42.895'5 -0.5116 0.004 61 120 50 50 90
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