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Abstract:

Following the expansion of the use of multi-carrier energy hubs in industries, this paper presents a
comprehensive stochastic framework for optimal management and daily scheduling of an energy hub
integrated with renewable energy sources and responsive cooling, thermal and electrical loads, and ice storage
system. To solve this challenge, the 2m+1 Point Estimation Method (PEM) is used to accurately evaluate the
system's uncertainties with low computational complexity. The 2m+1 PEM is a fast uncertainty analysis
method based on the Taylor series. This method considers the uncertainty of renewable energy sources, the
cooling, electrical and thermal loads, and the exchange price with different upstream energy distribution
networks. This paper also presents a new self-adaptive optimization method called the Self-adaptive Modified
Slime Mold optimization Algorithm (SMSMA) to solve the complex nonlinear problem of optimal daily
scheduling of an energy hub. The improved self-adaptive method is based on the wavelet theory, which
improves the capability and ability of the original slime mold algorithm to solve the daily optimal scheduling
problem of an integrated energy hub. Numerical results show that the proposed daily stochastic scheduling
framework, together with the proposed SMSMA algorithm, effectively reduces the operating costs of energy
hubs.

KeyWOI‘dS: Slime mold algorithm, Multi-energy generation, Point estimate method, Integrated energy
hub, Stochastic energy hub management.
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