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(57) Abstract: The present invention provides a transformer malfunction
diagnosis device and a malfunction diagnosis method using same, wherein a
rule-based learning method is combined with a deep-learning-based learn-
ing method based on artificial intelligence. The transformer malfunction di-
agnosis device according to an embodiment of the present invention com-
prises: a data scaling unit for scaling dissolved gas analysis data acquired
from a transformer; a provisionally labeled data acquisition unit for convert-
ing unlabeled data, among the scaled dissolved gas analysis data, to provi-
sionally labeled data and acquiring same; a prelearning unit for performing
prelearning for the unlabeled data, among the scaled dissolved gas analysis
data, and the provisionally labeled data; and a relearning unit for performing
relearning for a labeled data through the transfer of parameters optimized
by performing the prelearning.
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1]

Zone Fault identification Duval triangle

Tl  Temperature <300 °C PD
T2  300°C < Temperature <700°C
T3  Temperature>700°C

D1  Discharge oflow-energy

D2  Discharge of high-energy

DT  Thermal and discharge faults

PD  Partial discharge

4
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TABLE 4 EVALUATION OF THE FAULT DIAGNOSIS ACCURACY
: T =
Learning Methods Ratio (%) of labeled training data

approaches 5 10 30 60 80 Unlabeled
L-SVM 500 545 636 682 682
R-SVM 409 409 455 500 545

Supervised KNN 409 409 59.1 727 727 X

learning I-NN 500 409 500 500 591
DeA 13.6 182 227 772 864
DNN 500 636 0682 818 909

ISVM 409 455 636 636 591
~ RSVM 500 636 727 713 682

Sulf:f‘}i‘; g KW 455 500 591 636 682 o
laming NN 409 636 636 636 727
DeA 500 545 681 772 864

DNN 500 636 727 773 864

LSVM 455 455 455 500 500
RSVM 636 727 773 818 818
KNN 545 545 591 636 636
Rulebased 1NN 591 636 636 713 727
knowledge  DeA 636 682 773 818 818 A
learning  p\pMe 772 772 818 818 818
DNNY® 773 818 864 864 909
DNNA™ 818 818 818 864 864
BDD 864 909 954 954 954
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