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ABSTRACT

The objectives of this study, *“High Impedance Fault Detection on
Microcontroller Using Wavelet Transform and Short Time Fourier Transform” are :
1) to find a data-preprocessing method which is satisfied and suitable for
microcontroller processing speed to be able to detect high impedance faults; 2) to
compare the computation complexity of data-preprocessing methods among wavelet
transform (WT), short time Fourier transform (STFT), and the combination of wavelet
transform and short time Fourier transform; and 3) to find a method to create a new
protection device for increasing the dispatching performance in Provincial Electricity
Authority Area 1 (North) Chiang Mai Province. The methods for analyze electricity
signal in this study are digital signal processing and pattern recognition techniques.

High-impedance faults (HIFs) on distribution system are difficult to be
detected by ordinary overcurrent protection relays. Recently, there have been many
proposed researches that applied Discrete Wavelet Transform (DWT) in data-
preprocessing to detect HIFs. The previous results, however, were based on only
high-sampling rate. Consequently, this thesis presents the low sampling rate
algorithm. The data are simulated from Alternative Transients Program (ATP)
software with 600 Hz sampling rate which is the minimum rate for harmonics
components of 3™ and 5™ order detection. Furthermore, with this sampling rate

microcontroller is capable to process all the data.



The results of classifying HIFs from other normal classes using the
combination of wavelet transform and short time Fourier transform as the feature
extraction of the pattern recognition system are presented and compared with the
results of apply only wavelet transform and short time Fourier transform on the same
data set. The relative linear distance, compared with Principal Component Analysis
method, is used as feature selection, while Bayes classification is the classifier. The
Microcontroller used for testing this algorithm is PIC18F458.

After applied on PC-based algorithm, the combination method classifies HIFs
from the other normal classes more accurate than applying either wavelet transform or
short time Fourier transform with less computation complexity. As the
microcontroller-based programming, the classified results are accurate with 95%

subjecting to the microcontroller limitation.



