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Table 1 Main parameters of dry-type transformer
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Fig.2 Core magnetic flux density
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Fig.3 Vibration acceleration amplitude distribution
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Fig.4 Magnetic flux density distribution
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Fig.6 Vibration acceleration distribution of windings
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Fig.13 Relationship between vibration peak
and squared voltage
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and after the core loosen
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Typical vibration laws based diagnostic of dry-type transformer mechanical states
LI Yixin, JIA Yunfei, YANG Xinyi, JI Shengchang, ZHU Lingyu, ZHANG Fan

(Xi'an Jiaotong University ( State Key Laboratory of Electrical Insulation and Power Equipment) ,Xi’an 710049, China)
Abstract : Electrical, thermal, mechanical, and other stresses acting together on dry-type transformers may lead to core
loosenings , winding deformations, and other faults. The vibration-based analysis method can sensitively reflect the mechanical
state of the core and windings. Thus, it is suitable for the mechanical fault detection of dry-type transformers. In this paper,a
finite element model of the dry-type transformer is constructed,and its vibration mechanism and characteristics are investigated
by simulation. The simulation results show that, at normal operation, the winding vibration is much smaller than the core
vibration caused by the magnetostrictive effect. A dry-type transformer experiment platform is built, and then the vibration
signals of the transformer are measured and analyzed at normal and mechanical fault states. Experimental results show that with
the gradual magnetic saturation of the iron core, the vibration signal is no longer linearly related to the squared voltage.
Moreover , the peak value of the total vibration signal grows rapidly and the amplitude of the fundamental frequency vibration
signal increase slowly. The vibration signal spectrum of the dry-type transformer under different operating conditions is
measured. Experimental results show that the ratio of fundamental frequency to total and high frequency to low frequency can be
used to diagnose the mechanical state of dry-type transformers.
Keywords : dry-type transformer ;vibration signal ;state detection ;mechanical fault;core looseness ; magnetostriction
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