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Fig.1 Relationship between neutral current,DC bias
coefficient and system debug current
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Fig.2 Vibration signal at Point 1 under different
DC bias coefficients
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different DC bias coefficients
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Abstract: Under the monopole-ground operation mode of ultra-high voltage direct current(UHVDC) transmis-
sion project, the direct current(DC) intrudes into the winding of large power transformer, causing vibration
of transformer to intensify. In order to deeply understand the influence of DC bias on the vibration charac-
teristics of large power transformer, the vibration mechanism of transformers and the influence of DC bias
are analyzed. During the system commissioning of Baihetan-Jiangsu +800 kV UHVDC power transmission
project, the neutral current and vibration signals of 500 kV three-phase transformer are measured, the DC
bias degree is quantified, and the time-domain and frequency spectrum characteristics of vibration signal
under different DC bias degrees are analyzed. The waveform distortion ratio,odd-even harmonic energy ratio,
cumulative energy ratio and power spectrum entropy are extracted to analyze the influence of DC bias on
the vibration characteristics of large power transformer. The results show that DC bias leads to waveform
distortion and the vibration waveforms of two half-period waveforms within a power frequency period are no
longer distributed symmetrically. With the increase of DC bias degree, the main frequency components of
vibration signal change, and the 50 Hz doubling components gradually increase, among which the odd har-
monic components increase more than the even harmonic components, and the influence is mainly concen-
trated within 600 Hz. Due to the saturation effect of the iron core,when the DC bias increases to a certain
extent,the magnetic unbalance decreases and the complexity of vibration signals no longer increases.

Key words: UHVDC power transmission; DC bias;power transformers;vibration characteristics
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Fig.Al Generation mechanism of DC magnetic bias
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Fig.A2 Relationship between magnetic flux and magnetostriction displacement
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Fig.A3 Topology diagram of partial transformer substations and grounding poles around Butuo converter station
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Fig.A4 Position of vibration sensors
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Fig.A5 Vibration signals of Point 2 under different DC bias coefficients
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Fig.A6 Vibration signals of Point 3 under different DC bias coefficients
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Fig.A7 Vibration signals of Point 4 under different DC bias coefficients
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Fig.A8 Change trend of acceleration of vibration effective value
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Fig.A9 Frequency spectra of Point 2 at different DC bias coefficients
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Fig.A10 Frequency spectra of Point 3 under different DC bias coefficients
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Fig.All Frequency spectra of point 4 at different DC bias coefficients
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Fig.A12 Change trend of ratio between high frequency and low frequency component of vibration signal



0 & % S

KAl TEREAER
TableAl Basic information of transformer
T H ZH
iR OSFPS-750000/500
Uik 3
LS v
MV A 750/750/240
Hi5E UKV 550/230+2 X 2.5%/36
HUE HLIRIA 787/1883/3849
25 IR 0.07%
Wesh g 5 YN/aO/d11
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