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Abstract 

The wind power forecast accuracy is gradually improved with advancement of technology, the 
paper here proposes about a two-stage rolling dispatch approach based on model predictive 
control (MPC), which is an intra-day rolling optimal scheme and a real-time rolling base point 
tracing scheme. In the experiment scheduled output of the intra-day rolling scheme is taken as 
the reference output, and the real-time rolling scheme is based on MPC which includes the 
leading rolling optimization and lagging feedback correction strategy. Latest measured thermal 
unit output feedback, helps to make the closed-loop optimization for correcting the power 
deviation timely, making the unit output smoother. Chance constraint is used for describing 
forecast uncertainty. The expectation of up/down reserve shortage is proposed to compare the 
adequacy of the upward/downward reserve. 
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Introduction 

Wind power generation varies in nature with the variability of wind speed. Because of stochastic 
fluctuation and weak controllability of wind power, high penetration of wind power makes the 
power system dispatch harder.For wind power reliability and economy of the system operation 
are very conflicting, so to coordinate generation and reserve of thermal units in a large scale 
wind power integrated system is currently a very big challenge.For accommodating wind power, 
the effective prediction is necessary to model wind power variability. As it is knownthat 
prediction precision of wind power is far lower than load forecast, especially long-term forecast, 
which make it unfeasible to day-ahead dispatch scheme. The rolling dispatch approach 
consisting of day-ahead unit commitment (UC) and the intra-day rolling dispatch is an effective 
solution since wind power prediction accuracy is improving with time. For accommodating wind 
power, knowledge of designing the rolling dispatch strategy is the key issue for the 
windintegrated power system. Stochastic programming and robust optimization are popular 
methods to of finding wind power uncertainty in the UC problem. The Gaussian distribution can 
also be used to describe wind power forecast errors. In case of security-constrained unit 
commitment (SCUC), multiple stochastic scenarios methods is used for describing the 
intermittency and volatility of wind power. The uncertainty and weak controllability of wind 
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power make it impossible for traditional reserve determination method, that is to take a certain 
percentage of load or the biggest committed unit’s capacity 

Result 

The result obtained illustrates that the output curves of thermal unit 8, unit 20, unit 22 and unit 24 given 
shown in figure 1 given  by our two
that the thermal unit output in the real
curve of power deviation between the planned total generation output and the actual electricity 
demand in different dispatch scheme
small in comparison to the actual scheduling requirements. In case of the intra
planned total generation output is close to the actual electricity demand, and the power
real-time rolling scheme is tiny, which can  match the actual load demand. It is concluded that the two
stage rolling power dispatch approach can gradually adjust the thermal unit output determined by the 
day-ahead UC, so as to ease the power adjustment burden and reduce the power adjustment costs.

Figure 1: Unit output for unit 8, 20, 22, 24

Figure 2: Wind power curtailment amount at different dispatch schemes

Conclusion 

traditional reserve determination method, that is to take a certain 
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The result obtained illustrates that the output curves of thermal unit 8, unit 20, unit 22 and unit 24 given 
shown in figure 1 given  by our two-stage rolling power dispatch approach and day-ahead UC, indicating 
that the thermal unit output in the real-time rolling scheme is smoother. Figure2 shows the contrast 
curve of power deviation between the planned total generation output and the actual electricity 
demand in different dispatch schemes. For the day-ahead UC, the power deviation is enormous, which 
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This paper, discusses about two-stage generation and reserve joint optimization approach based on 
MPC for wind power integrated power systems. The scheduling output of the long timescale scheme is 
used as reference output, and the real-time rolling scheme is based on MPC to pursue the optimal 
performance in a future time window. Assuming that wind power forecasts at different timescales have 
variable accuracies, the confidence level of reserve constraints at different timescales is set as the 
incremental vector to show the time-varying characteristics of forecast errors and the dispatcher 
expectation for reliable operation. The expectation of up and down reserve shortage is used to show the 
adequacy of the upward and downward reserve. Simulations on MATLAB shows that the proposed MPC-
based two-stage rolling dispatch approach can better adjust the reserve demand and the unit outputs 
according to the continuously updated forecasts, and the power fluctuations can be coordinated and 
accommodated accordingly. Multi-level coordination, gradual refinement and feedback correction can 
be brought together to maximize wind power accommodation. The situation that the AGC adjustment 
capability cannot deal with the large fluctuation of wind power in the real time stage and the possible 
wind power curtailment or load shedding can be avoided.. 
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