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A topology optimization method for port microgrids
based on load margin assessment

LIU Chen
( China Harbour Engineering Co., Ltd., Beijing 100027, China )

Abstract: To improve the static voltage stability of port power network, a topology optimization method based on line
disconnection parameters is proposed. By establishing an identification and optimization model of line disconnection control
strategies in the port area, it innovatively integrates linear sensitivity analysis and nonlinear fitting techniques: Firstly,
sensitivity indicators are used to quickly screen candidate control measures; then, a nonlinear regression model is constructed to
accurately rank control strategies; finally, the optimal line disconnection scheme is determined through simulation calculations.
Taking the real power grid of the Lekki Port in Nigeria as the research object, an experimental simulation platform including the
11 kV main grid and the 400 V distribution grid was built. The verification shows that the proposed method can reduce the
calculation time of load margin by 68% compared with the traditional continuation power flow method(CPFLOW), and the
matching degree of control strategy ranking reaches 92.3%. The research results provide a solution for voltage stability control
in port power grids that is both computationally efficient and applicable in engineering. It has been successfully applied to the
power grid upgrade and transformation project of this port area.
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Fig.1 Port power distribution network schematic diagram
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Fig. 2 Port’s 24-hour electricity consumption
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