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storage systems
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Configuration Optimization of Virtual Inertia Considering Spatial Distribution

Characteristics of Frequency

LIU Ruizu', WANG Zhen', WU Jialiang', ZHAO Tianyang”, SHAN Yu'
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. School of Electrical Engineering and Computer Science, KTH Royal Institute of Technology, Stockholm 11428, Sweden)

Abstract: The high proportion of power electronic equipment connected to the grid changes the frequency response characteristics
of the power system, resulting in significant frequency dynamic heterogeneity of each node, leading to problems such as low
system inertia and weak frequency stability. The virtual inertia provided by the power electronic equipment is one of the effective
ways to improve frequency stability. In order to improve the frequency response performance of the new power system dominated
by renewable energy sources, a configuration optimization method of virtual inertia considering the spatial distribution difference of
the system frequency response is proposed. Firstly, based on the frequency divider theory, a system frequency response model
reflecting the difference characteristics of the spatial distribution of frequency is constructed. Secondly, in order to quantitatively
describe the influence of inertia distribution on nodal frequency response, the deviation indices of nodal inertia and nodal kinetic
energy are proposed. Then, considering the spatial distribution characteristics of frequency, aiming at optimizing the energy
imbalance of each node after the disturbance, a configuration optimization model of virtual inertia is established. Finally, the
validity of the nodal inertia index and the improvement effect of the proposed virtual inertia configuration method on the nodal
frequency stability of the system are verified by simulations.
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