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The Study on the On-line TAN(S) Monitoring

~ Technique of High Voltage Capacitive-Type Equipment

Abstract

The on-line insulation monitoring téchnique. of power apparatus is very
important to guarantee the safety of power delivery, find insulation faults in

‘time and increase the reliability of power supply. With the development of

electrical engineering and the further demand on the service relability of
power systems, the on-line insulation monitoring technique has been put
more value on. High voltage capacitive-type equipment plays a very

~ important role in power systems, and dielectric loss tangent (tand) is an

important parameter to reflect its insulation condition. Therefore, the study
on the on-line tand monitoring methodology is of practical values.
Considering the difficulties during developing this technique interiorly and
overseas, the way of how to put digital measuring and fault diagnosing
method into better use in the on-line monitoring system is presented in this. -
dissertation. R

The current signal measured in capacitive-type apparatus is very weak which
can be only a few microamperes. The current signal extraction method is
proposed, on the basis of which an active current sensor system is designed.
It is composed of an amplifier and a’ current transducer with single coil and
toroidal core. Furthermore, a multi-layer shielding structure showing good
performance is contrived so that the current sensor system could extract the
current signal measured from strong electromagnetic interference
background successfully. Therefore the principal problem of how to extract
signal measured is solved. ' _

The measured: results are greatly influenced by the property of the wave
sampling system. The relationship between the measurement accuracy and
parameters of the wave sampling system including the bits of A/D converter
and the sampling rate, can be obtained by analysing the quantitative error of
the wave sampling system. Moreover, the principle of how to find the
optimal working point of the digital measuring system in practical
applications is presented. It establishes the foundation for next procedure.

It is put forward in this thesis that FFT algorithm can be used to process the
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on-line monitoring  data for it can abstract the - measured power
frequency signals effectively from the power system harmonics. Furthermore,
to avoid the spectrum leakage and assure the accuracy in‘tand measurement,
the mixed radix FFT algorithm is adopted for the first time interiorly. An
adaptive digital filter with Recursive-Least-Square(RLS) algorithm based on
Least-Square(LS) criterion is studied for eliminating unstable interference
on-site and improving the measuring stability.

The -difficulty of successful on-line tand monitoring of capacitive-type
equipment is how to suppress interference. For this reason, a comprehensive
comparative measuring method is presented. And according to the concrete
feature of on-line monitoring, the trend ana1y51s method of insulation
condition is studied. :

Based on the research work mentioned above, an on-line insulation
monitoring system for  capacitive-type equipment has been developed
successfully and put into use. -

. Key Words Capacit'ive-type equipment, Dielectric loss tangent,

On-line monitoring, ~Current sensor, Signals sampling,
Digital signal processing, FFT algorithm, Fault Diagnosis,
Trend analysis '
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