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ABSTRACT

Line (Phase)-to-ground fault is one of the most common types of
faults in distribution systems. Due to the high fault current value in the
faulty feeder, the fault must be promptly remove by detecting it and
sending a trip signal from protection relays to circuit breakers or
automatic reclosing systems. To reduce fault current, direct, resistive,
inductive, or isolated grounding types are used. However, in some cases
where service must continue to be provided to consumers even if Line-
to-ground fault happened (such as hospitals, factories, banks, museums,
mines, government or military institutions, and nuclear reactors),
grounding using a Peterson coil is preferred due to its ability to reduce
fault current and provide service for an extended period (1-2 hours)
after the fault occurs. This extended time allows technicians to remove
the fault and repair the faulty feeder without disconnecting the service.
Therefore, it is important to detect and distinguish the faulty feeder
where the Line-to-ground fault occurred from healthy feeders.

Detecting Line-to-ground fault in distribution networks with
Peterson coils is of utmost importance and difficult to detect using
traditional methods and numerical analysis. Therefore, the use of
Convolution Neural Network technology proposed to extract features
from zero-sequence signals of the faulty feeder and healthy feeders.
Continuous Wavelet Transform used to convert one-dimensional
signals (i.e., signal of zero-sequence current magnitude change over
time) into two-dimensional Scalogram (time-frequency), which were
then converted into colored images (Red, Green, and Blue). Neural
network algorithms, Support Vector Machine, and AdaBoost used for
image classification and comparison of results. A simulation model of
a Peterson coil in distribution system represented using MATLAB to
create and record zero-sequence current signals. The Orange Big
Mining (OBM) program used for image analysis and comparison of
learning algorithms. The results showed that the proposed method
demonstrated high efficiency in detecting Line-to-ground fault in
feeders under different fault scenarios. In test (distinguishing faulty
feeders), the accuracy of neural network algorithms, Support Vector
Machine, and AdaBoost was 100%. In test (detection using different
fault resistances), the accuracy of these algorithms was also 100%. In



test (different compensation degrees for Peterson coils), neural network
accuracy outperformed with a value of 99.5%, while Support Vector
Machine algorithm accuracy was 99% and AdaBoost algorithm
accuracy was 95%. In test (Discrimination between faulty feeder and
healthy feeders), neural network accuracy outperformed with a value of
70.9%, while Support Vector Machine algorithm accuracy was 60.9%
and AdaBoost algorithm accuracy was 60.4%.



