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Robust Configuration and Optimized Operation Strategy of Hybrid Energy Storage System
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Abstract: To enhance the economic and operational flexibility of accompanying energy storage facilities in
new energy power stations, as well as to improve the stability of supplying electricity directly to large users and the
grid-friendliness of large-scale new energy power stations, a two-stage robust configuration and optimized
operation strategy for hybrid energy storage on the generation side was proposed. In the first stage, based on the
empirical mode decomposition and Hilbert-Huang transform of demand power signals, considering the investment
cost of energy storage and the supply-demand requirements of new energy power stations and grid integration, a
robust configuration model for various types of energy storage units in the hybrid system was constructed. In the
second stage, with the first-stage optimized configuration as a constraint,an optimization model for the operation of
hybrid energy storage was developed with the objective of reducing net load fluctuations while meeting the power
supply requirements of the power station and grid integration. The effectiveness and competitiveness of the
proposed models and strategies were demonstrated through case studies using actual wind power and load data
from a certain province, providing technical support and decision-making references for the coordinated
development of new energy power stations and energy storage.
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for generation side
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Fig.2 Time axis framework for two-stage robust configuration

and optimization of operational models
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Fig.3  The solving process of two-stage robust configuration and optimal operation of hybrid energy storage system
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Fig.4 Demand decomposition of monthly wind farm operation
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Fig.7 Comparison of power consumption of integrated

power generation system in different forms
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Tab.2  Comparison of configuration schemes and annual income of hybrid energy storage and single type energy storage of generation side
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Fig.8 Prediction and the actual output of photovoltaic electric

field at the intraday scale of random days
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Fig.9 Scheduling plans of various types of energy storage

units in hybrid energy storage on random days
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Fig.10 The comparison between planned and actual on grid elec-

tricity quantity of integrated power generation system
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