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Abstract:

The power transformer is one of the most important links in a power system, and thus
transformer protection is of critical important. Fault in transformers is relatively infrequent but
they cause damage expensive to repair. The fault clearance time greatly affects the extent and
cost of removal of the damage. Outage of a transformer may upset the power balance in the
power system and cause loss of system stability. Therefore, the quality of the design of its
protective system is the key to the whole of the power system. Prevention of damage to
equipment for different types of fault is a challenging problem. The designer has to consider
various effects, which might cause mal-operation of the protective relay equipment. Some of
these effects are magnetizing inrush current, CT saturation and variable transformation ratio due
to transformer tap-changing. The protection of power transformers is usually provided by means
of differential protection scheme. The transformer differential relay should be designed such that
it does not mal-operate during transient a phenomenon which fools differential relay operation.

This paper proposed a new classification method based on Slantlet Transform (ST) combined
with an automated classification mechanism based on Artificial Neural Network (ANN) for
power transformer protection to discriminate between internal faults and no fault conditions
(normal, inrush condition, over excitation and external faults with current transformer saturation)
in three phase power transformers. ST has been regarded as a contemporary development in the
field of multi-resolution analysis, which is proposed as an improvement over the discrete wavelet
transform (DWT). For the evaluation of the developed algorithm, transformer modeling and
simulation of fault and no fault condition are carried out in power system computer—aided
designing PSCAD/EMTDC. For each candidate internal fault or no fault conditions current
waveform suitable features are extracted by employing ST. Then, a successfully trained ANN
based classifier, developed utilizing inputs comprising the features extracted from a training set
of waveforms, is implemented for a testing set of sample waveforms. The simulation results
obtained show that the method is faster, more reliable and accurate when compared with some of
the most recently published research works in the area. The proposed scheme could achieve
nearly 100% classification accuracy in the testing phase.

Index terms- power transformer, differential protection, Slantlet transform, Artificial Neural
network.
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