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Research on Cross-Phase Migration Diagnosis Method for Inter-Turn

Short-Circuit Faults Based on Single-Phase Training

Li Zhengguo ™ , Zhang Zhifeng, Li Donglin

(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: [ Objective] Inter-turn short-circuit faults are a
common and latent early-stage failures in circuit and motor
drive systems. Although the underlying physical mechanisms
of such faults are essentially identical across different phases,
significant discrepancies in data distributions arise due to
phase shifts and measurement conditions, which limits the
cross-phase applicability of data-driven diagnostic methods.
This paper proposes a unified diagnosis method for inter-turn
short-circuit faults in different phases under limited annotation
conditions. [ Methods] The phase-to-phase difference was
regarded as a specific form of data distribution shift, so the
core criterion for inter-turn short-circuit was independent of
the specific phase. Based on this, a feasible method was
proposed in this paper from the perspective of cross-phase
transfer, which utilized only single-phase inter-turn short-
circuit fault data for model training and directly applied it to
fault diagnosis of other phases. This method achieved multi-
phase inter-turn short-circuit fault identification under single-
phase training conditions by constructing a physically
consistent feature representation and employing a unified
lightweight diagnostic model. [Results] The results indicated
that, without the introduction of complex transfer structures or
additional labeled data, the proposed method demonstrated

high diagnostic accuracy on the training phase and maintained
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stable performance in different phase-to-phase inter-turn
short-circuit fault diagnosis tasks, significantly enhancing the
of fault

[Conclusion ] This study provides a concise and effective

cross-phase  generalization ability diagnosis.
solution for reducing the dependence of the inter-turn short-
circuit fault diagnosis model on multi-phase labeled data and
enhancing the model * s generalizability in practical
engineering scenarios, thus possessing high engineering
practical value.

Key words: inter-turn short-circuit fault; cross-phase
transfer; single-phase training; fault diagnosis; circuit

systems
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Fig.1 Comparison charts of the original signals of inter-turn short-circuit in different phases
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Fig.2 Framework diagram of inter-turn short-circuit fault cross-phase migration diagnosis

method based on single-phase training
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Tab.1 Quantitative comparison of cross-phase fault feature consistency before and after Clarke

transformation ( A — other phase)
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Tab.2 Six-phase motor parameters
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Tab.3 Diagnostic performance of inter-turn

short-circuit in phase A %
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Tab.4 Cross-phase diagnostic performance of

the single-phase training model %
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Fig.4 The bar chart of the cross-phase diagnosis results
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Fig.5 The radar chart of the cross-phase

diagnosis results
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Tab.5 Comparison of cross-phase diagnostic

performance of different methods ( accuracy) %
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Tab.6 Comparison of phase-to-phase migration performance under different operating conditions

(training phase: A phase) %
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Tab.7 Comparison of complexity among different

diagnostic models

WA Params/M ~ FLOPs/G  Latency/ms
BilLSTM 0.31 6.8 1.95
CNN-LSTM 0.56 10.4 2.60
ResNet-18 1.17 18.9 3.40
Transformer-Encoder 2.06 22.7 4.10
A AR 0.08 2.1 0.52
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