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Time-decoupling hierarchical energy management of integrated energy systems
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Abstract: Studying the operation optimization of regional integrated energy systems with electricity as their cores is
conducive to improving their energy utilization efficiency, economy and reliability. To address the uncertainty of renewable
energy outputs and load demands in the systems, a time-decoupling hierarchical energy management strategy based on
energy hubs is proposed. The day-ahead static optimization based on the prediction on renewable energy outputs and load
demands achieves the coordinated utilization of multiple energy. Then, the energy storage consistency weight coefficient is
introduced into the intraday rolling optimization based on feedback correction, so that the intraday rolling optimised power
of the energy storage system can comply with the day-ahead static optimization results. The strategy can improve the
participation of energy storage systems into system power balance over a long-time scale, reduce the impact of the supply
and demand uncertainty on the system, and enhance the anti-interference of the system. At the same time, reserve powers
are distributed evenly according to the energy storage capacity and power prediction error, to improve the security and
stability of the electrical power systems with small inertia time constant. Finally, the effectiveness of the optimization
strategy and model is verified by simulation examples.

Keywords: regional integrated energy system; renewable energy; energy hub; energy storage; supply and demand

uncertainty ; rolling optimization; energy management
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