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Abstract:

This paper presents a novel model for the simultaneous estimation of physical and
virtual inertia in power systems under normal operating conditions. Physical inertia
is derived from synchronous generators, while renewable energy sources provide
virtual inertia through appropriate control strategies. The proposed model utilizes
data recorded by Phasor Measurement Units (PMUs), which offer precise and real-
time information about the state of the power network. Using the ssest system
identification method in MATLAB, the frequency response functions of both
generators and renewable sources are extracted. These functions form the basis for
calculating and estimating physical and virtual inertia in different areas of the power
system. To evaluate the accuracy and effectiveness of the proposed method, the
IEEE 39-bus standard test system is employed. All simulations are conducted in
DIgSILENT, and the resulting data are imported into MATLAB for final analysis.
The results of extensive studies show that the proposed method, while being robust
to noise, can estimate the system inertia accurately, rapidly, and reliably.
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