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Abstract: In the actual operation status of dry-type air-core reactor, the focus and difficulty of the fault diagnosis
method is to reduce the false alarm rate and the missing alarm rate. About it, this paper proposes a weighted Nawe
Bayes state evaluation method for a dry-type air-core reactor. First, a simulation model of a reactor inter-turn short
circuit fault is established using multi-physical field coupling, and the effectiveness of the simulation method is
validated by constructing a reactor operation test platform. Second, simulation and analysis of reactor current
amplitude, current harmonics, impedance angle, and hot spot temperature under multiple operating conditions are
performed to obtain the reactor’s normal and known fault sample sets. Finally, a weighted Na'we Bayes state
evaluation model is developed using multi-state feature quantities. The example demonstrates that this method is
effective for reactor operation state recognition and classification because it has high classification accuracy and
requires fewer training samples.
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Tab.1 Structural parameters of dry-type air-core reactor
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Fig.1 Two dimensional axisymmetric model of reactor
K1 il i A R, SR LGk
NER G, HARES N k. TR,
ZnE BB R . RO i 2
i E Ui AR, AR S B 2.




146 AR

2023 4

%2 FRELHEREMINSE
Tab.2 Material parameters of dry-type air-core reactor
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Fig.2 Multi-physical field coupling relationship of reactor
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Fig.3 Arc resistance variation curve
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Fig.4 Equivalent circuit of reactor inter turn short
circuit fault
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Fig.5 Inter turn short circuit fault circuit of reactor
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Fig.6 Field circuit coupling model of reactor
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Tab.3 Rated parameters of dry-type air-core reactor

http://rlfd.cbpt.cnki.net

AT LRIV HUE HLIAL/A e R EIKVA FHLE/mH
10.000 144.500 120.135 18.314
ET1ZRE- PG, XTHEPTEIEM 10 kv %,

I R LA L PR U LR A I e A A 52
I R, SRS R BT MIRTZL AR A
MR HERAUE TOUT HEPIEHIEIT 2 h Je sl
. Afias IR LR 507 FURHIE R X EE LR 4.




148 A%

F 4 BMBAKNFTEESHEFHEEN L
Tab.4 Comparison between test feature and simulation
feature of reactor
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Tab.5 Comparison between test current and simulation
current of fault reactor
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Tab.6 Comparison between test feature and simulation
feature of fault reactor
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with fault severity
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Tab.7 Operating status classification and maintenance
strategy of reactor
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Fig.14 Flow chart of reactor state assessment
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Tab.8 Simulation parameter setting
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Tab.9 Status classification results
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