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Collaborative Planning of Multi—park Integrated Energy Systems
Considering Shared Hydrogen Energy Storage and
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Abstract: To achieve the economic operation of multi—park integrated energy systems (MIES) , this paper investigates the thermal-
electric co—storage and co—supply characteristics of hydrogen energy storage systems. A collaborative planning strategy is proposed,
integrating MIES with load—side virtual energy storage and shared hydrogen energy storage. The strategy establishes a mathematical
model aiming to minimize the total annual investment and operational costs of the system. This model is transformed into a two—stage
robust optimization framework that accounts for renewable energy output fluctuations and is solved through a column-and-constraint
generation (C&CG) algorithm decomposed into two subproblems. Case simulations on a real-world MIES demonstrate that the
participation of shared hydrogen energy storage as an independent entily in cooperative planning significantly enhances the system’ s
operational economy.
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Fig.1 Structure of multi—park integrated energy system
with shared hydrogen energy storage
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