Estimation of Grid Harmonics in the Presence of Renewable Energy Sources
Abstract: The renewable energy sources (RESs) which are growing due to many benefits, are integrated with the power electronics devices and its control methodologies have been accelerated many folds in recent years. The power electronics devices are excellent for the improvement of power systems operation and control but poses many challenges such as harmonics pollution. The problems of harmonics in the power system are very well known but injection of inter- harmonics is not very addressed. The estimations of harmonics and inter-harmonics have become very important for design, analysis, tariff, control and monitoring purposes.
The harmonics analyzer using Furrier transform are available for the measurement of harmonics spectrum, however, it suffers from several limitations. It can be used for inter-harmonics estimation. As a result, intensive research has been focused on harmonics and inter-harmonics measurement and estimation in the recent years. Therefore, it is desirable to monitor and prevent harmonic distortions, which requires accurate and timely estimation of harmonics. This work focuses on an Adaptive Wavelet Neural Network (AWNN) and based technique for estimation of selected harmonics in wind and photovoltaic systems. The effectiveness of the proposed method is demonstrated with the simulation results.
The results show that the proposed technique gives good estimation accuracy with fundamental frequency deviation and presence of noise in the signal. It is possible because of the localization property of the wavelets and adaptive translation and scaling so that it is capable of handling local variations. Unlike conventional fast FFT, AWNN works satisfactory with just a half-cycle data sample as input and is suitable for online applications in harmonic compensation.

