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Abstract: Considering the dispatching value of power and
heat load in integrated smart energy system management,
a cooperative optimal dispatching model and method for
integrated energy system considering the demand response
of multiple electric loads were proposed. First, the thermal
load is added to the optimal scheduling of the integrated smart
energy system as a flexible load in the energy system by taking
advantage of the fuzzy nature of users’ perception of heating
comfort and the thermal inertia of the heat network in the
transmission process. At the same time, the article integrates the
different types of demand response of electric and thermal loads
and constructs a comprehensive demand response model for
electric and thermal multiple loads. Secondly, the energy quality
coefficient is introduced to combine the “quality” and “quantity”
of energy, and the optimal energy efficiency of the system is
taken as the objective function, and the operation constraints of
the electric-thermal system under normal operation conditions,
to establish the cooperative optimization scheduling model of
the integrated smart energy system. Quantum particle swarm
optimization (QPSO) is used to analyze and calculate the model.
Finally, an IEEE 9-node system, a 20-node natural gas system
and a 6-node thermal system are used as examples to verify the

rationality and effectiveness of the proposed model and method.
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