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ABSTRACT: Aiming at identifying and evaluating the
vibration shapes of unbalanced operation windings of
transformer, the characteristic information is extracted and the
information-physical fusion technology is studied. Virtual/
physical entities of divided into
electromagnetic and mechanical subsystems, and the dynamic

transformer  are

experimental platform is constructed to obtain multi-source and
multi-feature physical information to form a global modal
information base. The electrical and vibration signals are
extracted as the key feature parameters of winding information
fusion, and the fusion feature index is constructed to
quantitatively
electromagnetic-mechanical sample space. On this basis, an
Autoformer generalization model is proposed to cluster the

evaluate the corresponding shapes of

shape domains mapped in each sample space, forming a
vibration shape recognition scheme based on information-
physical fusion. Finally, the wvalidity and feasibility of
information-physical  fusion recognition is verified by
multi-model and multi-scene virtual-reality consistency. The
results show that the proposed method can effectively utilize
the measurable winding electrical information to describe the
unobservable mechanical feature information, more accurately
reflecting the winding vibration instability shape under the
unbalanced condition of the transformer, which is more
advantageous than the traditional electrical parameter
identification method, and lays the foundation for the digital
twin of the whole life cycle of the electrical equipment.
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Table 4 Domain division of winding morphology
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GIRENE A £ p) F(N)
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Fig. 15 Identification and evaluation of winding vibration morphology based on information physics fusion
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Table A2 ZT 902 Parameters of technical indicators
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Table C1 Statistical characteristic parameters of
original signal of winding current

AT /A Rtk %
A=-20% 8.6/15.9 0.006 6
A=-10% 9.6/19.1 0.0073

A=0 11.3/22.9 0.0079
A=10% 12.8/27.3 0.0093
A=20% 14.2/32.6 0.0111

80 T e Rl o w0 WU UL R, S5 DU R
NN N \ ISV AYAYAYA K .

1 \I\
\I.\\I. ! \

*C2 {EIRBESHIHFIESH
Table C2 Statistical characteristic parameters of
original vibration signal

BATRE M/ (m/s?) H{E/(mmis?) ARl

A =-20% 0.010 95 0.0005

A =-10% 0.016 138 0.0022

(©) SR A=0 0.028 25.0 0.0031

E Bl FEETER(HELR 2=10% 0.040 383 0.0093
2=20% 0.055 50.2 0.0111

Fig. B1 Simulation results of normal operating current
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