CARNE I R B o X @ K F F R Vol.51 No.?2
2017 4 2 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Feb. 2017

DOI. 10.7652/xjtuxb201702016

3 9% o ot T 25 58 4 5 S 0 5

WAL . WREE . BLAH . GE. iR, AR, FIMEE
1L P S K HL Jy P A T A S 710049, 7% 5
2. 552 6 3 B 5 B A B B4 L 430074, BRI

HE. 484N XFEAFTR LR T FENEAREFITEL ST HHRA./ET
—FA AR AR T RARII O O RHRERIEBEANRKEN T E, ZH5 EANRARIE T Fo b
TR AMETEMASLHBORDIRAA AT AR EEE DR KBRTEBRFTETEEBS LUK
R R FA AL EZET EREAR T ETRAKRD R I RGHEARET SN, -8
220 kV RE S BB T E XL EREN . ESREK T EF . RRAMA I LM% 2D
e EZRAGEE—FARAAAERR,PHE ZHEAE G H £ 38 KW K. 488 315 £ A
K. ABR BB, kT AR R AR B0 kA5 8 B A R B R AR AR
FEMAE AR R RAET R B LA IRIKE .,

KR B AT EZKRDERTEHw R B AR X R R ES

FESEE. TMS35.4 XHIiEEL:. A XEHS. 0253-987X(2017)02-0097-07

Frequency Response Function of Short Circuit Vibration

for Power Transformer

ZHANG Fan', JI Shengchang', ZHU Lingyu', ZHAN Cao', FANG Chao’,
DU Wei*, ZHOU Qianwen®
(1. State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China;

2. Wuhan Nari Limited Liability Company of State Grid Electric Power Research Institute, Wuhan 430074, China)

Abstract: Offline method cannot make online diagnosis and assessment of transformer winding’s
mechanical condition once short-circuit occurs. A new method for characterizing the mechanical
features is proposed via acquiring the frequency response function (FRF) of winding vibration
under short-circuit impulse. The vibration signal from transformer oil tank and the short-circuit
current from recorder are synthesized to establish a single-input and multiple-output vibration
system, and the FRF of winding vibration is acquired in terms of the auto-power spectral density
function. The correlation analysis determines the correlation coefficient (CC) of FRF under
multiple short-circuit impulse. The short-circuit test for a 220 kV power transformer indicates
that under multiple short-circuit impulse, the CC of FRF and the deviation of phase reactance
obey the negative correlation, namely, the CC decreases with the increasing phase reactance
deviation, and the larger the deviation of phase reactance, the smaller the CC. Compared with the

traditional offline methods, this method takes advantages of the recorder information in the
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accident, and employs the FRF of winding vibration as well as CC between two short-circuit

impulses to characterize the mechanical features of transformer winding.

Keywords: power transformer vibration; short-circuit; frequency response function; correlation

coefficient; fault diagnosis
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