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Table 1 Generator parameters
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G32 4.58 679.580
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G35 4.48 683.830
G36 3.64 569.070
G37 3.43 540.000
G38 4.45 830.314
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Table 2 Inertia estimation results of generator units
under random small disturbance with while noise
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G30 5.20 5.0211 3.44 5.120 6 1.53
G31 4.02 3.609 6 10.21 43073 7.21
G32 458 4788 5 4.56 4778 8 4.34
G33 3.86 4.0499 4.92 3.946 2 2.23
G34  3.60 3.999 6 11.01 3.366 7 6.48
G35 4.48 42717 4.65 4.6751 4.35
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Evaluation of power system inertia based on recursive least squares
with variable forgetting factors

ZHOU Maoyi', HUANG Tingyu’, LIU Ziwen', DANG Ziyan®’, XU Yunhao', NIU Ziyang'
(1. School of of Electrical and Power Engineering, Hohai University, Nanjing 211100, China;
2. College of Renewable Energy, Hohai University, Nanjing 211100, China)

Abstract: With the integration of large-scale renewable energy and the increased electrification of power systems, issues related
to the weakening of power system stability due to insufficient inertia levels have become frequent in recent years.
Consequently, the inertia levels evaluating of high-renewable-energy power systems is crucial for developing effective inertia
enhancement strategies and ensuring the safe and stable operation of the power system. A method for power system inertia
evaluating based on a recursive least squares algorithm with variable forgetting factor is proposed. Firstly, a controlled
autoregressive moving average (CARMA) model, incorporating Gaussian white noise, is developed to evaluate the inertia of
the power system. The Akaike Information criterion (AIC) is used to determine the appropriate model order, addressing the
issue of model overfitting. Then, an improved recursive least squares algorithm with an exponentially decaying variable
forgetting factor is proposed to enhance the algorithm's ability to track dynamic changes in the measured data, thereby resolving
data saturation issues and improving the accuracy of inertia evaluations. Finally, the effectiveness and superiority of the
proposed method are verified through the case study.
Keywords: grid inertia estimation; system identification; controlled autoregressive moving average (CARMA) model; Akaike

information criterion (AIC); variable forgetting factor; recursive least squares
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