46 % 6 2/ M Fx % W Vol. 46 No. 6
2025 4E 6 A Chinese Journal of Scientific Instrument Jun. 2025

DOLI: 10. 19650/]j. cnki. ¢jsi. J2514038

EF 7 P04 EEM TMSST M5 E
EREMES SRR

FER IR ERF,ERE R E
(1AL TR A T Re S EUERM 2 REE 3001305 2. 3k Tolk R4 Gelit LR 5 R 2 H T S50 %
FKE: 3001305 3. bR T R2FEERF A SHE AR dbE 100029; 4. FZe i T EALRHEA RA R Bt 325200)

T EL AR AR S SRS AR R A R T K, DL AT R R AN [ S 28 1] 38 1 AN JE AL R
A R A ) 4 T — T - 2 i BE R B (8] B 43 22 () 26 FE 6 A8 B ( TMSST) RO 7 i . 100, Wi 7 43 ot 5 DU 4
/NBEALZE W (DTCWPT) MHES A, RHEMES & W75 355 (5 5 0T BAL B, SRBL B A /N T4 | 3 1 /N - b AT S HE I F 113 1
W M T ST XN 8 R, R0 i (B e K (AT VA B DAY LA AR 55, S U A mE g3 o ok i 23 . B, 2R TMSST
of EEAE 5 o A R o = (A A T B AR S R RE T R, SH Ao A0 2% 0 (1 ) B 00 R Ok A T R A R 1 3h
Sk Sk TG 48 R S K TG 9 vk SF 280, 5 M 1 T A R S P ) R RE A () S S S B AR S L, N RAIE T IR A R R T
b 2RSSR R G, I A SR SR AR ARG RS A B A T HEAT T 320t 45 R R0 it kAR A R H
TR SRR E S RO P 2 SR B A N R, P 48X 1R 22 (MAE ) 535 7R IR 2 (RMSE ) ¥ R85 0. 35 ms; 5 & AT
SIHTIEAH L, 34 MAE 5 RMSE BRI T 39% AL, T4 5 AR IR A R AR AP /N S R TR R 422 i 002 AL R D058, AT
EABER TN T,

KRR R AL AR s RS T TS T 5 B RN E A3 FC 22 )20 R 4 AR 4 5 7 bl R

RES S TM572.1 TH165.3 MEAARIRES . A EXRIREFRISENRE; 470.40

HVDC contactor characteristic parameters measurement
based on subband averaging kurtogram and TMSST

Sun Shuguang' , Wang Zihang' , Wang Jingqin®, Cui Yulong®, Yan Haolei*

(1. School of Artificial Intelligence, Hebei University of Technology, Tianjin 300130, China; 2. State Key Laboratory of
Intelligent Power Distribution Equipment and System, Hebei University of Technology, Tianjin 300130, China;
3. College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China;
4. Ruian Wantong Electromechanical Manufacturing Co. , Lid. , Ruian 325200, China)

Abstract ; Aiming at the demand for non-intrusive measurement of dynamic characteristic parameters in HVDC contactors, as well as the
limited adaptability and transferability of short-time analysis methods across different contactor models, a measurement method based on
subband averaging kurtogram and time-reassigned multisynchrosqueezing transform ( TMSST) is proposed. First, a combination of sliding
window framing and dual-tree complex wavelet packet transform ( DTCWPT) is applied to preprocess the closing acoustic signal of the
contactor. Multiple wavelet subbands are obtained and rearranged, and the average kurtosis is calculated to construct the subband
averaging kurtogram. The subband with the highest kurtosis is selected as the optimal frequency band for signal reconstruction,
enhancing the effective collision-induced impact components. Subsequently, TMSST is employed for time-frequency representation and
energy concentration of the collision impact events. The time-frequency coefficients corresponding to the peaks in the time-frequency
envelope spectrum are used to characterize the impact features, enabling precise localization of the impact instants of the movable and

stationary contact collision and the armature collision, and accurate measurement of the key dynamic characteristic parameters of the
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contactor, such as closing time and overtravel time. To evaluate the effectiveness of the proposed method, a dynamic characteristic

testing system is established, and experimental tests are conducted under various contactor models and sensor layouts. Results show that

the proposed method achieves high measurement accuracy in characteristic parameter estimation for various types of HVDC contactors,

with both mean absolute error (MAE) and root mean square error (RMSE) maintained within 0. 35 ms. Compared with the short-time

analysis methods, the average MAE and RMSE are reduced by over 39%. In addition, it exhibits low dependence on the sensor layout

and strong generalization capability across different contactor types, demonstrating considerable potential for engineering applications.

Keywords : HVDC contactor; characteristic parameters; subband averaging kurtogram; time-reassigned multisynchrosqueezing transform
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