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Summary

In this work, a practical ambient-frequency-data based Inertia estimation method using physical equation Is
proposed and validated by data from Hawali island grids. With high renewable penetration, accurate inertia
estimation Is important and urgent. Ambient frequency oscillation always exists in power grid, so the proposed
method has advantages of real-time inertia estimation and no need for additional disturbances. This paper first
developed the physical equation for inertia estimation to offer clear mechanism for easy implementation In
practice. To apply the proposed method in actual grids, a practical method to extract the ambient frequency
osclillation from frequency measurement is further proposed. The inertia estimation using the physical equation
Is validated by KIUC simulation data and HECO field data, in which error rates are around 2% and 8%,
respectively. Practical inertia estimation is challenging due to the large amounts of resources contributing to the
power grid’s effective inertia, but the method provided in this paper can offer a novel way for practical inertia
estimation, which can help renewable penetration to boost carbon-free grid.

Process of the Ambient Based Inertia Estimation
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(3) Real-time Inertia estimation. The M
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measurements and system load. Figure 2 Ambient frequency oscillation extraction by median filter with a moving window.
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the proposed method can be used in real power system. The ~
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satisfactory performance. Figure 3 Comparison of the estimated inertia and
the benchmark inertia using HECO field data.
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