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ABSTRACT 
There are a large number of interharmonics in electric power 
system. But if FFT algorithm is directly used for interharmonic 
analysis, it exists spectrum leakage and hurdle effect. This paper 
presents using multi-sample rate digital signal processing 
technology to realize narrowb and low-pass filter, on this basis, 
using the DFT filter banks to detect interharmonic frequency and 
amplitude. The simulation results show, the new algorithm has 
high detection precision.  
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1. INTRODUCTION 
Non-linear load of semiconductor devices are widely used in 
electric power distribution system. Because their nonlinear load 
characteristics, the electric power system exists many 
interharmonics. Current research shows that interharmonics 
voltage must be restrained to very low enough level. The study of 
harmonics is very important topic for electric power quality. 
Research topics include harmonic source analysis and efforts, 
measurement technology and elimination strategy.  
But  when we use FFT to analysis interharmonics, it exists 
spectrum leakage and hurdle effect.  

2. DFT FILTER BANKS 
When a filter bank is used to calculating the discrete Fourier 
transform of signal，it is the DFT filter bank. In theory, A full 
band signal by DFT filter bank is divided into a series of narrow 
band signals.  

In the M-channel filter bank Analyzer, Input signal )( nx  is 

divided into channel of M signal. As shown in Figure 1, )( mX k

represents the multiple signals, which k = 0, 1... M - 1. 
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Figure 1. The basic structure of M-channel filter bank 
Analyzer 

 

In the filter bank synthesizer, The input signal is )( mX k



，

which k = 0, 1... M - 1. )( nx


stands for the output signal of the 
synthesizer. As shown in Figure 2. 
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Figure 2.   The basic structure of M-channel filter bank 
synthesizer 

For a DFT filter bank, It's the Kth channel as shown in Figure 3. 
 

 
Figure 3   (a) Single channel of DFT filter bank analyzer 
                 (b) Single channel of DFT filter bank synthesizer 

The channel signal of DFT filter bank analyzer can be expressed 
as  
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The channel signal of DFT filter bank synthesizer can be 
expressed as  
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The output of DFT filter bank synthesizer is a sum of all channel 

signals )(nxk
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3. DETECT  INTERHARMONICS  
DFT filter bank has M Channels. It’s composed of M low-pass 
filters (LPF) . As shown in Figure 4, by DFT filter banks, discrete 
time signal )(nx  is divided into M narrow-band signals ][ nx k  
of equivalent rate ( Bandwidth is 2Hz), which k = 0, 1... M - 1. 
The center frequency is

M
k

k
 2 , When the signal )( nx  

through LPF, the low frequency part in the spectrum is extracted . 
When any of the harmonic waves in the signal )(nx  are needed 

to extract (for example, the center frequency is k  part), 
Signals )(nx  can be multiplied by kjne 

, So the band is 
modulated to the baseband, then you can extract the harmonic 
information by LPF. 
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         Figure 4.  Basic block diagram of DFT filter bank  
The basic process of Interharmonics detection is as follows. First, 
when the analog signal goes through the anti-aliasing filter, the 
high frequency part of the signal is filtered out(>5kHz). Then the 
analog signal goes through the A/D converter, we can get a set of 
discrete time-domain signal )( nx . This group signal gets 
interharmonic information by DFT filter banks. The information 
contains components of time domain and frequency domain. 
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Figure 5.   The basic process of interharmonics detection 

 

4. SIMULATION ANALYSIS 
Assuming that a voltage signal in the electrical system as shown 
in Figure 6. It uses DFP filter banks to filter,  the sampling rate is 
F=10kHz. There is interharmonic domain component in four 
channels. 

 
Figure 6.  One  voltage signal of power system 

They are the 29th channel, the 45th channel, the 68th channel and 
the 118th channel. The passband edge frequency of narrowband 
lowpass filter is 2Hz. We can detect 4 interharmonics in the 
voltage signal. Their parameters are as follows: 

The 29th channel: interharmonic frequency is 57Hz, amplitude is 
10.The 45th channel: interharmonic frequency is 89Hz, amplitude 
is 5.The 68th channel: interharmonic frequency is 135Hz, 
amplitude is1.5.The 118th channel: interharmonic frequency is 
235Hz, amplitude is 0.5. 

 
Figure 7.  Each channel signal waveform 
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5. CONCLUSIONS 
As can be seen from the results of the analysis, it is very easy to 
detect the parameters of harmonics and interharmonics in electric 
power system by using DFT filter banks. The similating result 
shows that the new method reaches a higher accuracy.  
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