7 b o
H62% 5 51:0064-0072 % % Q 4 Vol.62,No.5:0064-0072
20264E5 H 16 H High Voltage Apparatus May 16, 2026

DOI:10.13296/j.1001-1609.hva.2026.05.007

BIlRR—RI—IEE A ESFESTHNES BRI ETFX
AT

FHEE, F o, K N, N &, WAHEE, FEA
CHEIPIIL 48 H 28 v CEBBE LA W], #8 610021)

TEE . AR BT AR ES W RARIE T R B R ABATH ERk, CP@ddn 110kV EERATAR
54T % (OLTC) 3R 3h ® AL 7 A% 3h dhak 4% 78 JE 4w 3 APk 30155, 947 T OLTC In#id 22 o ¥ pu 7L iE 7 Bk
OET HeEE A RS RE T R SR S8 R Ok B A i SRR AT 2 X AT 5 B AT AR BRI T hE A
L R KR/ OME SRR T AT M AE S SR AT, ATUA RFHE A EF L TE 84S
M, 4B T A T RALARM G B E OLTC AURIE 45 B 7 ik, 313 7 B % T 0L 4530 4h R R AN D A2 B IR AR
FHEd R B AN FIE N TORES R LR, SRR R E (B ™ E)#ITT 2 2&R, %&£ 5
B IR A AR R T 95%, X PR BORFEEME 125 84095 BT 77 ik 4T OLTC 494K 46 m] 5 3 5 iy B
HEEZENL,

XEW: AT AR RIAWE T HIERS); PR, b =k MALAMK

Research on Fault Diagnosis of Vacuum On-load Tap-changer Based on Multi-feature
Analysis of Motor Current-vibration-rotation Angle

DONG Qingxun, LUO Yang, CAI Chuan, LIU Xin, HU Xiangsheng, JIANG Minwei
(State Grid Sichuan Power Company Chengdu Power Supply Company, Chengdu 610021, China)

Abstract: Fault diagnosis of on-load tap-changer (OLTC) is an important measure to ensure the safe operation of
transformers. In this paper, the positive and negative pulse waveforms of motor currents, the rotation angle and vi-
bration signals during the OLTC switching process of the OLTC is analyzed through the detection of the motor cur-
rent, rotation angle of the transmission shaft, and three vibration signals of the vacuum on-load tap changer (OLTC)
for a 110 kV transformer. The Butterworth high-pass filter and time-frequency domain analysis are used for signal
processing. A variety of such characteristic parameters as amplitude , mean value , maximum/minimum value , ampli-
tude average value in frequency domain and centroid frequency are extracted. Based on multiple information fea-
tures analysis such as electrical , vibration, and angular, a vacuum OLTC mechanical fault diagnosis method based
on random forest is proposed. The fault diagnosis results under normal operating conditions, different degrees of
looseness in the drive shaft and loose arc resistors are obtained. The degree of looseness fault of transmission shaft
(slight/serious ) is quantitatively determined. The identification accuracy of fault category is higher than 95%. The
fault simulation and multi-information feature-based diagnostic method proposed in this paper is of great signifi-
cance for the state detection and fault diagnosis of OLTC.
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Fig. 2 Measurement results of ,motor current, vibration
signals and rotation angle of the connecting shaft under

normal condition
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