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Day-ahead and intraday two-stage optimal dispatch model of a thermal power plant with
energy storage and taking into account the profit
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(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
2. State Grid Hubei Electric Power Research Institute, Wuhan 430077, China)

Abstract: The total profit of a thermal power plant mainly include electricity and reserve profit. The allocation of unit
capacity is one of the important factors affecting the total profit. Thus a day-ahead and intraday two-stage optimal
dispatch model to optimize the capacity is proposed. The participation mechanism of Energy Storage (ES) in power
dispatching is analyzed and the available reserve capacity of ES is quantified. Then a day-ahead and intraday two-stage
optimal dispatch model of a thermal power plant with ES is established to reduce the climbing frequency of units and
improve the utilization rate of its generation. The model is processed by Lagrange relaxation, and the capacity and electric
energy price and the total profit of power plants are calculated based on the marginal price theory. The model is tested in
two scenarios: where ES is installed or not. The results show that the installation of ES at a power plant can improve the

utilization rate and the profit of generating units.
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Fig. 1 Diagram of unit capacity distribution
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Fig. 2 Schematic diagram of ES regulation
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Table 2 Variance and utilization rate of generation power
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