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Robust optimization design of an electrical cyber-physical
system based on constrained cost

CHEN Shiming, MA Fei, GAO Yanli

(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: In view of the complexity of networks and considering the practical problems, such as power network expan-
sion, encountered by networks, this study proposes procedures on how to set up additional stations to optimize load dis-
tribution and improve the robustness of a power system under cost constraints. First, the topological structure data of a
province in the Central China power grid is used to build a sectional one-to-one coupled interdependent network model
of power grid and cyber network. Then, the nonlinear load—volume model is used as the cascading failure model of the
system. Given the actual situation of planning the installation of new substations in the power grid, four possible node
addition strategies for the newly added power node and its cyber equipment are proposed. Moreover, simulation and
analysis of the power cyber-physical system of a province in the Central China power grid and the IEEE 118 Bus Sys-
tem were conducted on the basis of the four strategies in terms of network robustness and power—load optimization. The
simulation results show that, when taking the new node connected to the maximum and minimum power—load nodes in
the existing network as the reference, the required robust optimization can be achieved with only a few configured
nodes. The test results have certain guiding significance for the optimal allocation of limited resources in the construc-
tion and planning of a power system.

Keywords: complex network theory; electrical cyber-physical system; interdependent network; node configuration op-

timization; power-load optimization; robustness; constraints cost
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Fig.1 Geographical wiring diagram of power grid in the
Chinese central province
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Fig.2 Interdependent networks model about ECPS
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