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Low-carbon Economic Dispatch of Electric—-Gas—Heat Integrated Energy System
Considering Dynamic Characteristics of Storage
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(School of Electrical Engineering, Sichuan University, Chengdu 610065, Sichuan , China)

Abstract: As the coupling units in the integrated energy systems, power to gas(P2G) and combined heat and
power (CHP) units are important ways to realize clean and low-carbon power system. In this respect, starting with
analyzing the synergetic mechanism of power to gas and combined heat and power, a day-ahead dispatch model for
electricity—gas—heat integrated energy system considering storage characteristic of pipeline was proposed . This
model sets the minimum sum of cost of day-ahead dispatch, wind shedding, and pollutant treatment as the target
function, electricity and gas network constraints were also included in this model, the gas storage of pipeline was
concerned to excavate the dynamic characteristic of pipeline storage. In the light of the nonlinear constraints, the
second order cone relaxation and piecewise linearization were adopted to transform this model into a mixed integer
convex optimization. An integrated energy system coupled with IEEE33-nodes power system and Belgium20-nodes
natural-gas system was employed for analog simulation. Results show that the joint dispatch of P2G and CHP can
promote multiple performances of integrated energy system, and the dynamic characteristic of pipeline storage can
increase the economy of the system.
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Fig.1  Structure of integrated energy system
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