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Abstract:

Multi-carrier energy systems have systematic flexibility for energy and load management. The integration of different
types of energy under the concept of energy hub in multiple energy infrastructures such as electricity, natural gas, and
heat in an integrated way results in the supply of load demand at a lower cost. The energy hub creates a great
opportunity for energy system operators to achieve a system with higher efficiency and better performance. Hub energy,
which is known as the unit of generation, conversion, storage, and consumption of different energy carriers, is
considered a hopeful solution to integrated management of multi-carrier energy systems. On the other hand, the
tendency to use distributed generation systems has increased due to many economical and technical benefits, as well as
the technical development of generation systems along with the alleviation of environmental pollution. The profitability
of energy hubs in the presence of various uncertainties, which are intensified by the presence of different types of
energy carriers, is one of the issues in this field. The optimal performance of a power system depends on the optimal
performance of each energy hub component. One of the most important components is combined heat and power (CHP)
generation. CHP is a small power generation unit that can supply power and heat for industrial, commercial, residential,
and military applications. CHP units reduce power loss and increase service reliability in distribution networks. This
paper deals with modeling the optimal operation of an energy hub with a novel load response planning in an industrial
complex based on collected field data, including electrical loads and heating and cooling demands, considering
electricity market prices and renewable energies such as wind and photovoltaic, as well as intelligent algorithms for
responsive loads. According to the simulation results, comparing the total cost of energy in the presence and absence of
responsive loads, the presence of a responsive load next to the energy hub significantly reduces the annual economic
cost. This also implies that more attention should be paid to the optimization of small industrial energy units as hub
energy and using CHP equipment by considering load response capability.
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