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Abstract:

In this paper, a multi-objective performance optimization of an energy hub, including
electrical, heating, and cooling power, has been conducted to simultaneously minimize fuel
and environmental costs. To account for the uncertainties in the modeling parameters, such
as the amount of power generated from renewable sources and the electrical, heating, and
cooling loads during a day, the Monte Carlo method was employed to generate 1000
random scenarios. To manage calculation costs, 10 scenarios were selected from the
generated scenarios by reducing the number of similar scenarios and those with low
probabilities. Also, a demand response program has been implemented to encourage
consumers of electrical, heating, and cooling loads to shift their usage. In this research, the
multi-objective optimization process was conducted using GAMS software to evaluate the
performance of the energy hub to identify a set of non-dominant solutions (the Pareto front)
for both summer and winter seasons in the presence of energy storage devices. The
simulation results for the determination of the dimensionless Pareto front support long-term
planning for selecting optimal energy policies. This approach considers uncertainties and
various operating scenarios while considering the interests of decision-makers in various
conditions, such as fluctuating fuel prices and changing environmental penalties.

Keywords Renewable energies, Demand response program, multi-objective optimization,
Monte Carlo method, Energy Hub.
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