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Abstract

This paper is about the detection and analysis of power harmonics. Because of
the rapid development of power technology, the harm of power harmonics is more
and more serious, so it is urgent and very important to carry out the detection and
analysis of power harmonics. Once we find a way to reduce the harm of power
harmonics, it has a very important significance and value for industrial production
and household electricity.

The basic idea of this design is to use fast Fourier transform (FFT) algorithm
to detect power harmonics, and the key is to design and implement FFT module for
power signal analysis with FPGA. The design idea of this paper is to get a
high-voltage signal from the power grid collection. Through the signal conditioning
circuit, it is composed of Hall sensor, low-pass filter and bias circuit. Through this
module, the strong electric signal is converted into the weak electric signal, the
signal is transferred to the analog-to-digital converter, the continuous analog signal
is converted into discrete digital signal by ADC, and finally the converted digital
signal is sent to FPGA for FFT data processing. The FFT algorithm will inevitably
produce spectrum leakage, fence effect and spectrum aliasing. In this paper, the
frequency of the input ADC is adjusted at any time by using the PLL frequency
doubling circuit to reduce the spectrum aliasing.

In addition, this paper focuses on how to use FPGA to design FFT module,
uses the algorithm of time-domain extraction, reduces the complexity of calculation,
and finally uses Quartus II to carry out FFT processor simulation verification,
which fully meets the design requirements of power harmonic detection and

analysis.
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