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Abstract: Since DC bias is one of the main reasons for increases in the vibration and noise of a large-scale transformer, it
is essential to fully understand the vibration and noise characteristics of large-scale transformers under DC bias for the
evaluation of the operating state of transformers and the reduction of noise and vibration. A 406 MVA EHV large-scale
transformer is taken as the research objective, and its vibration and noise characteristics are studied. First, based on the
field-circuit coupling finite element method, the no-load operation characteristics under different DC bias currents are
simulated and analyzed, and the law of excitation current under different DC biases is analyzed. Second, a multi-physics
coupling model of circuit-magnetic field-solid mechanics-pressure acoustics is established, and the effective value of vibration
displacement and the time-frequency characteristics of noise signal at different measuring points of the transformer under DC

bias are obtained considering the influence of magnetostriction. Third, the sound level is measured at different measuring

points around the transformer, and the simulated value is
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compared with the actual measured value to verify the
effectiveness of the proposed calculation method for
transformer vibration and noise. Finally, the Hilbert-Huang
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transform method is used to extract the vibration and noise
characteristic quantities of one large-scale transformer under
DC bias, and a transformer vibration characteristic recognition
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method based on the energy ratio of the noise signal intrinsic mode function is proposed. This method can effectively recognize the severity

of DC bias of the transformer and accurately grasp its operating state, providing a theoretical basis for timely taking measures to suppress

the DC bias.

Keywords: DC bias; vibration and noise; multi-physics coupling; transformer; intrinsic mode function
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E 24 il
BERE/MVA 406
R HL R kY 303/172
R HL /A 1 339/2 360
25 AW 153
TR TR/ % 0.15

e A TS e RZ AN TS AN A A NN 7S
O R SRR, ARSI E T, R TR B
PRl L YR [P 2B g B b SR F S,
DN YR = Xin (1] S D B o 71 - 2 e X N7 S i
2 EEIAR FRAR X FRIE , AR SCEEST T KRS R 2R
AR AR, WE 1R, B 1(a) RS R A
PRYPEASERY, R TIZ B REA AR, RO
172 BERIHEAT AT TS s B 1(b) W R AR R AR 1 Ab



5524 FRT,

S5 HUREE T KBRS B PR S AN A R AT S AR U LTS 135

] FL B A5 AR R, O T B e o T AR
TR, LV1 FR0A 8RR ZE4H , HVI FoRiih
MR RS, LV2 Fonsa iR E584] , HV2

FORFGHAFRR B SR
-
Vee e ;IV] ;

HV2

o

(b) 7% g8 /M| L i

(a) 72 A BRI

B1 TERFEEEER
Fig. 1 Field-circuit coupling model of transformer
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Tab. 2 Peak values of excitation current under different

DC biases
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Fig. 4 Core magnetic density distribution
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Tab. 4 Sound pressure levels at test points under different

DC biases
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