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Formulation and solution method of optimal power flow with large-scale energy storage

GAO Ge, HU Ze-chun
(Dept of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The application of large-scale energy storage system (ESS) can improve the economical efficiency of power system, while
it brings optimal operation problem on how to deal with energy constraint. An idea of rolling optimization of operation considering
ESS is proposed. On the basis of a detailed modeling of ESS, a multi-period optimal power flow (OPF) model including large-scale
ESS is put forward, and the constraint of remaining energy is relaxed and adaptively adjusted. Through equivalent transformation and
Lagrange relaxation, its dual problem can be derived, which is a convex semidefinite programming. It can be proved that under
certain conditions the duality gap is zero. With this method the global optimal solution can be guaranteed. Examples of ESS
integrating in single bus and multiple buses are tested. The results are compared with those of interior-point method, verifying the
accuracy of the proposed formulation and solution method.
This work is supported by National Natural Science Foundation of China (No. 51107060).
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Table 1 Operation parameters and variables of ESS
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Table 2 Operation parameters and variables of power system
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