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Decentralized coordinated dispatch for multiple integrated electricity-gas
energy systems considering demand side management

WEI Zhenbo, HUANG Yuhan
(School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China)

Abstract:In the light of multiple IEGESs(Integrated Electricity-Gas Energy Systems) with the coupled ener-
gy sources including power,gas and heating,a decentralized coordinated dispatch model for multiple TEGESs
is proposed, which regards IEGESs with high penetration of wind power and TEGESs with low penetration
as different stakeholders and takes the tie-line day-ahead dispatch planning into consideration. On the ba-
sis of modeling of a number of components like thermoelectric decoupling CHP (Cooling Heating and Po-
wer) ,and the demand side management with the satisfaction of customers taken into account is introduced
in this model with an objective of maximizing economic and environmental benefits. The employed analyti-
cal target cascading method decomposes the single global variable (tie-line power) into two local variables,
and then the component output plan is optimized by taking the local variables into their respective areas.
A comprehensive system composed of three modified IEGESs is employed for simulation to verify the ratio-
nality and validity of the established model and solving method. Results show that with the coordination of
tie-line interactive power, demand side management and thermoelectric decoupling CHP, the space-time
matching degree of system source and load is increased and has more advantages on the aspects of econo-
my, environment and consumptive ability of wind power. Furthermore,the decentralized coordinated dispatch
approach based on analytical target cascading theory is better for regional autonomy optimization in multi-
ple IEGESs in the coming background of open electricity market.

Key words: multiple integrated electricity-gas energy system; wind power accommodation; demand side manage-

ment ; coordination of source and load ;decentralized coordinated dispatch ;interactive power
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Fig.Al Structure map of multiple interconnected regional integrated energy systems
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Fig.A2 Prediction of load and output of wind power in three areas
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Fig.A3 Unit output curves under independent operation mode in Area A
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Fig.A4 Unit output curves under independent operation mode in Area B
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Fig.A5 Unit output curves under independent operation mode in Area C
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Fig.A6 Charge-discharge power curve of battery under independent operation mode
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