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Fig.1 Schematic diagram of line-pack and

gas flows at two ends of pipeline
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Fig.2 PWL linearization of bilinear term F m’F mn’
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Fig.3 Asynchronous coordinated state estimation for

power system and natural gas system
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Review on security analysis and optimal control of
electricity-gas integrated energy system
CHEN Shengl,WEI Zhinong',SUN Guoqiangl,WANG Dan®,ZANG Haixiang1
(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;
2. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjing 300072, China)

Abstract: Integrated energy system positively contributes to the improved energy utilization efficiency, multi-
energy complement, and the construction of a low-carbon sustainable energy system. However,it is notable
that the deep interdependency among multiple energy systems creates significant operational risks. As such,
the research on security analysis and optimal control of electricity-gas integrated energy system is
reviewed. The steady-state and transient energy flow models of electricity-gas integrated energy system are
introduced , which includes the exact nonlinear,linear,and convex models. Then,the security analysis of elec-
tricity-gas integrated energy system is introduced, in which the state estimation, security assessment, relia-
bility analysis, and resilience analysis are discussed. Subsequently,the optimal control model of electricity-
gas integrated energy system is introduced,in which the multi-period optimal preventive and corrective mod-
els are proposed. Finally,the promising research directions on security analysis and optimal control of elec-
tricity-gas integrated energy system are summarized.
Key words: electricity-gas integrated energy system;operational risk;steady-state energy flow model;transient

energy flow model;security analysis;optimal control
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