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Fig.1  Wind turbine model incorporating
virtual inertial control
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Fig.9 Identification results of equivalent inertia of

the whole grid under small disturbance at
different wind power penetration rates
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Table 3 Evaluation results of inertia of subspace
identification method under large disturbance
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Inertia estimation of new energy power system with

virtual inertia response of wind power
LI Shichun"?, SONG Qiushuang'*, XUE Zhenyao"*, DENG Rui'"
(1. College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China;
2. Hubei Provincial Key Laboratory for Operation and Control of Cascade Hydropower Station
(China Three Gorges University) , Yichang 443002, China)
Abstract: The accurate estimation of inertia is the premise of analyzing the security and stability of the system frequency, but
the existing methods can not quantitatively evaluate the effect of virtual inertia on the equivalent inertia of the power system. In
view of this,an inertia estimation method of power system with virtual inertia response of wind power is proposed. Firstly, the
theoretical expression of equivalent inertia of power system including virtual inertia response of wind power is derived.
Secondly , the phasor measurement unit (PMU) is used to obtain the active power and frequency data at the node of the power
generation device. Thirdly, the active power output of the power generation device is taken as the input of the identification
model ,and the frequency disturbance is taken as the output. Using controlled autoregressive (CAR) model and time-varying
forgetting factor recursive least squares ( TFF-RLS) algorithm evaluated the equivalent inertia of the whole network under
different wind power proportions. Finally,the feasibility and applicability of the proposed method are verified by an improved
IEEE-10-machine 39-node system. Compared with the traditional identification method,the accuracy of the inertia estimation of
the proposed method is improved,and it is suitable for the time-varying inertia estimation of the new energy power system.
Keywords : virtual inertial control; high penetration wind power system; frequency stability ; time-varying parameter identifi-

cation;inertia estimation;new energy power system
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