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FEATURES OF SPECTRAL ANALYSIS OF EXPERIMENTAL  
TABULAR DATA OBTAINED FROM THE ELECTRICAL  
MEASUREMENTS OF DISCHARGES IN INSULATION 

I.A. Chalov, L.G. Sidel'nikov* 

Perm National Research Polytechnic University,  
*«Test service» LLC, Perm, Russian Federation 

Describes the perspectives of harmonic analysis to improve diagnosis of electrical discharges in the characteristics of the 
insulation.The features of the spectral analysis of the data of electrical measurements.The basic theoretical concepts Fourier 
series.Compares two basic forms of the Fourier series. Are the main difficulties associated with the construction of the ampli-
tude and phase spectra of the original function.Outlines for the harmonic analysis of the experimental data table.Proved an 
important role in the analysis of the phase spectrum signal. Show a loss of signal information in the case of use for analysis 
only the amplitude spectrum. Demonstrates the influence of the shape of the Fourier series record in the synthesis signal to the
result.Comparing the ability to detect errors in the analysis using different expressions for synthesis.Shows the effect of a range 
of values of the initial phase of harmonics on the analysis.Demonstrates the loss of information when determining the initial 
phase in a limited range.Makes recommendations to expand the range of the initial phase.Comparing the spectra of periodic 
and non-periodic functions. Shows how to change the results of Fourier analysis by increasing and decreasing the value of the 
fundamental frequency with respect to the inverse of the duration of the interval of time in which a given function. Recommen-
dations are given for the choice of the frequency of the fundamental. Demonstrates the effect of harmonics on the accuracy of 
harmonic analysis.Shown to increase the accuracy by increasing the number of harmonics. Found the appearance of system-
atic errors in the analysis of an increase in the number of harmonics above a certain limit. 

Recommendations are given for the choice of the harmonics.  
Key-words: diagnosis of electrical discharges in isolation, harmonic analysis, spectral analysis, Fourier transform, 

Fourier series, period features, fundamental frequency, the amplitude of the harmonics, the initial phase of the har-
monic amplitude spectrum, phase spectrum, the range of the initial phase, the synthesis of function, range of periodic 
and aperiodic functions, fundamental frequency, the number of harmonics. 
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