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Fig.1 Flowchart of modeling and solution method
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Table 1 Capacity and corresponding costs of
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Two-stage planning-operation co-optimization of IES considering uncertainty
and electrical / thermal energy storage
LEI Jinyong',GUO Zuogang', CHEN Cong’, YUAN Zhiyong',
MA Xiyuan',SHEN Xinwei’,SUN Honghin>’
(1. Electric Power Research Institute,CSG,Guangzhou 510663, China;
2. Tsinghua-Berkeley Shenzhen Institute,Tsinghua University,Shenzhen 518055, China;
3. State Key Laboratory of Power System,Department of Electrical Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: The increasing integration of RER (Renewable Energy Resources) in IES(Integrated Energy Sys-
tem) makes it vital to consider uncertainty, BESS(Battery Energy Storage System) and TESS(Thermal Ener-
gy Storage System) in energy system. A two-stage planning-operation co-optimization method for IES consi-
dering uncertainties from RER and multi-load demands is proposed. Both BESS and TESS are considered
to compensate for the uncertainties and improve the reliability and economy of the system. A two-stage opti-
mization problem is proposed with planning considering TES and energy storage equipment as first-stage
problem, which contains 0-1 variables,and IES operation as second-stage problem,which contains uncertainty
parameters and multiple continuous variables. Through case studies,the influences of constructing multiple
types of storages on IES planning are analyzed,the influences of the scenario’s number in two-stage SO
(Stochastic Optimization) are discussed and comparison between SO and RO (Robust Optimization) are
illustrated, which can provide suggestions for optimal storage construction and appropriate modeling strategy
of uncertainty in IES.

Key words:IES; BESS; TESS;two-stage stochastic optimization ; planning-operation co-optimization ;optimization
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