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large disturbance
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Table 4 Inertia estimation results of each region under

large disturbance
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Inertia estimation method of power system based on total variation regularization
YANG Lingrui',GUO Cheng',GUO Zhen*,DAI Rui',DAI Jing’

(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650500, China;
2. Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology,

Kunming 650500, China;3. Talent Development Center of Yunnan Power Grid Co.,Ltd., Kunming 650500, China)
Abstract: Aiming at the problems of calculation accuracy and computation time in the estimation process
of inertia constant,an inertia estimation method of power system based on the total variation regularization
of log-cosh function is proposed. The generalization function of frequency measurement data is obtained
through total variation regularization, the curvature function of regularization parameter is obtained by com-
bining the L-curve,and the regularization parameter is updated by using the log-cosh function. The Hessian
approximate matrix and gradient expression are constructed,and then the optimal rate of change of frequency
(RoCoF) is obtained through iteration. The estimation value of system inertia is obtained based on the
swing equation by combining with the difference method of power measurement. The proposed method im-
proves the calculation accuracy of system’s RoCoF and speeds up the calculation by introducing the total
variation regularization algorithm,which can effectively enhance the estimation accuracy of power grid inertia.
The numerical simulation results of the IEEE 3-machine 9-bus system and 10-machine 39-bus system exam-
ples are compared with the results of autoregressive moving average model with exogenous inputs, verifying
the effectiveness and superiority of the proposed method.

Key words:power system with high proportion of renewable energy;total variation regularization;inertia esti-

mation ;log-cosh; RoCoF



