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Abstract

The efficient use and cooperation of multi-terminal complex type energy storage resources on the
source, grid, and load sides will significantly improve the flexibility of the new power system and the
capacity of new energy consumption. Considering the distribution characteristics of multi-type en-
ergy storage, such as battery energy storage power station, pumped storage and Electric Vehicle (EV),
a collaborative scheduling architecture of Source-Grid-Load-Storage (SGLS) considering multi-type
energy storage is first constructed. Secondly, based on the consumption limit of new energy, Latin
hypercube sampling and k-medoids clustering sample reduction method are used to generate mul-
tiple scenarios of SGLS considering the emergency situation of power system. On this basis, the flex-
ibility evaluation index of multi-scenario power system is proposed to realize the capacity config-
uration of multi-side complex energy storage of source, grid and load. Then, aiming at economy and
environmental protection, a multi-scenario cooperative optimization scheduling model of SGLS with
multi-type energy storage is established. Based on data-driven and Manifold Interpolation Batch Evo-
lution (MIBE) mechanism, a MIBE-data driven multi-objective optimization algorithm is proposed
to improve the solving efficiency of the model. Finally, using the actual regional power grid data for
verification, the results show that the proposed strategy can effectively reduce the operating cost of
the system, ensure the service life of energy storage, and improve the consumption of new energy.
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Figure 1. Architecture of a collaborative optimization scheduling system for
SGLS in a multi-scenario considering multiple types of energy storage
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Figure 2. System flexibility assessment before scheduling optimization
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on wind and photovoltaic abandonment in multiple scenarios
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