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Abstract: The rapid and accurate acquisition of harmonic components in the output waveforms from power grid or
inverters is of significance for inverter control and harmonic compensation. However, the commonly used method of
second-order generalized integrator (SOGI) suffers from the problem of resonance point offset during the discretization
process, which affects the separation and extraction accuracy. To solve this question, a technique of non-static error
harmonic extraction observer (HEO) which can rapidly and accurately separate and extract harmonics is proposed,
whose implementation process can be directly equated to a set of second-order difference equations with a simple
structure and easy digital implementation. The principle and performance of the proposed HEO are analyzed in detail,
and its performance is compared with that of the conventional SOGI method. Meanwhile, in order to avoid the
phenomenon of mutual interference during the observation of multiple harmonics, a cross-suppressed modified HEO
method is further put forward, and the corresponding implementation principle and structure are discussed in depth.
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Finally, the simulation and experimental results of a single-
phase system show that the proposed HEO can quickly and
accurately separate and extract the fundamental wave and each
harmonic component in the single-phase system, with advan-
tages of fast response and small observation deviation.
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(1150 Hz) 5.54 57339 0.1939  3.50%
25 )
(1 250 Hz) 5.09 5.064 3 0.0257  0.50%
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