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Mechanical Condition Detection of Vacuum On-load Tap-changer for Converter

Transformer Based on Time-frequency Domain Characteristics of Vibration Signal

PAN Zhicheng, ZHANG Jinyin, ZHOU Haibin, DENG Jun, LIANG Chen

(Maintenance & Test Center of EHV Power Transmission Company, China Southern Power Grid, Guangzhou 510663, China)

Abstract: In this paper, according to the structural characteristics of vacuum on-load tap-changer for converter trans-

former, vibration test is carried out during switching process in the field. Vibration characteristics in the time domain

and frequency domain are studied. Based on the time-frequency domain characteristics of the vibration signal, a

method to detect the condition of vacuum on-load tap-changer (OLTC) for converter transformer is proposed, and its

engineering validity is verified. This method is proved to be effectively detect mechanical defects of vacuum on-load

tap-changer, such as abnormal motor-drive mechanism, broken support plate and cracked absorber support.

Key words: vacuum on-load tap-changer; vibration signal; time-frequency domain characteristics ; mechanical
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Fig.1 Fault of vacuum OLTC for converter transformer
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Fig. 2 Structure of vacuum OLTC for

converter transformer
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Fig. 5 The position of vibration sensor
32 HEFEHRSEFXRIEE
i 2 A o 4T R B A Ul R R IR 3
5 UL 6, IR SN £ 5 BRI R 50 kHz.

100p

100 el ;
sof 2% 5
7 oa0r 0 2
g/ 20+ -1o—motr—r——1 -I:LE“
@ i 3.40 3.45 3.50 3.55 3.60 S
® ,
= E7 AR SRR
l‘»‘-% ~60 | Fig. 7 Vibration signals of different position
80 ] RN S R 515 = R 173 B QU 1) K e IV
005 10 15 20 25 30 35 40 45 Rﬁﬁaﬁm&mm@m aﬁuﬁﬁﬁm [, IEPFéi
s
Fig. 6 Vibration waveform of OLTC 4 E o ﬁ ﬁ ﬁ? ETF BGE’] 1:)1 W 'lk 1:&:)]."]
i mif ns s

AW FEAE 4.346 s N5ERL, TERT AT 3.556 s,
LIRS ALK X i e S S A T A BE A R B, 3R B 4.1 BRZHAMIBIPIARCR 2548 )
PEREBEIF I B BT SN B4, 1E 5 1 o0 2 O3 TE AR Y FF 5C S AR AT 1Y 55 — B 18] B B
TFRTE TS B EEAN IR NME 5 s 7E3.556 sBF a4 %= W ok ShALAE RO PMLBRCIR S . ULIE] 8, X L 5



LR T

WL, TR, R, 45 B TIRSNE S U FAE A0 AL LA AT B T T ORHUR RS AN

I I R AR S OE | 4 DR S O 785 — i
IF1) B B CF ALK Bl T iy 22 U136 T 5C sh AR 1) 2 77 78
52 HLWRAEAR T (4 o o PR 30, 0 IE 5 0 40T 5% A9
SRS — I ] [ B o B4R, 33 B et H B Al
R RS AL S LR A4 5 5 A% B il A A7 AE DL 5
W XA 8 PR BT XS N T RIS L
TP AT, S BT 2 A4S A X A% S il 7 A
RS GIObA 2l ) BRBE , T T 2 AT X Bz 47 5 ™ o 32
) 75 ok T L AL R R A8 PO A B, DILIAT 9.

_ 0 Ta
Ad, = (a,+ay)2

(1)

KHF, ara 7058 244 B 0T ROt
T P IR B 15 (Y AL

—~
&

e g

PRB AN/ (m

|
3]
(=3
(=]

2001
150F
100F
50r

0
,50_
-100f
-150f

100 100
sof sof
<, OWTW OM
e e
" 0 | 2 3 4 5 68 0 1 2 3 4 5 6
{rﬁ 100r 1/s ‘ﬁ 100r tls
= 50 = 50
-sof -sof
T35 4 5 6 % T 23 4 5 6
78 t/s

8  ERPERYIRFIMAG R BH ATIER

Fig. 8 Vibration signals of defective drive device
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Fig. 10 Vibration signals of time domain
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Fig. 11 The crack near the shock absorber
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Fig. 13 The crack near the shock absorber
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