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Abstract: Potential transformers are frequently exposed to harsh operating conditions. Under various overstresses, local inter-turn short circuit
faults may occur in the winding insulation, which affects the metering performance and operation safety of the equipment. However, the
existing research on the leakage flux distortion and local overheating caused by the local inter-turn short circuit fault of the potential transformer
is relatively insufficient, and it is difficult to reveal the influence of the short circuit position and the number of turns on the distribution of the
magnetic-thermal field. In addition, the existing fault identification features mostly focus on single point amplitude or local state, which is
difficult to describe the spatial difference of fault response, resulting in limited identification ability of different fault states. In order to solve the
above problems, this paper proposes a method for identifying the inter-turn short circuit fault of potential transformer driven by
magnetic-thermal axial distribution characteristics: Based on Comsol finite element software, the field-circuit coupling and magnetic-thermal
coupling simulation models are constructed, and the axial distribution sequences of leakage flux and temperature are extracted to construct the
magnetic-thermal axial distribution morphological characteristics used to characterize the fault response. Furthermore, the Bayesian optimized
extreme gradient boosting (XGBoost) model is used to classify and verify the single physical quantity feature and the magnetic-thermal fusion
feature to evaluate the effectiveness of the feature system. The simulation results show that the short circuit position mainly affects the axial
distribution area of the magnetic-thermal anomaly response, and the number of short circuit turns mainly affects the magnetic flux leakage
amplitude and the temperature rise of the hot spot. The model identification effect is the best under the magnetic-thermal fusion feature input,
and the accuracy rate is 96.15 %.
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Fig. 1 Heat transfer process of potential transformer
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Fig. 2 Equivalent circuit diagram of potential transformer
under inter-turn short circuit
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Fig. 3 Potential transformer simulation model
2.1.2 MK EMEZH

AL AT B 45 BT A D) 9 S W i PR ELRR AR L
TERE, SV R AR E T

D)FE RS G Ry, R RGAR SN B B
YN G, UARRIRE T3 22 07T B IX IR ARAIE Py R R
L

IEIR B, BRI S SeH B
IR E S 07 AR, AERYIARIRE N 20 °C.

J)FARIN R R A 4 H e ID %A, HTH
SRXP TIPS, g A R R 2 W
E ST 55 br e 21, AR A R B
N4 WIM-K), TR RECN 10 Wi(m*K), 3t
i i A% A R B0 B 8 WH(m-K).

FL P LR AR S MR S OB E LR 1.

£ 1 BELREEHESH

Table 1 Material parameters of potential transformer
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Fig. 4 Experimental platform and wiring schematic
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Fig. 5 Comparison of experiment and simulation results of
potential transformer
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Table 2 Comparison between simulated and measured
surface temperature of potential transformers
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