Sk B0 ('O G- (1 Vol. 42 No. 10
2021 4 10 H Chinese Journal of Scientific Instrument Oct. 2021

DOI: 10. 19650/]j. cnki. ¢jsi. J2108048

I 4 20 B e FR PR S5 SR B S S AR T T ST

AZhE, RER W OF,HEAAE
(I T TRERERKFERREGEH TR #5E 125105)

OB AR R G b R R A Y A R A R G A A T R e AR T A ARSI vk A BRI E H
P Lo i R e /K S O, PR IR T P 0 R P B R ZR A A T vk . RO S A B RS Y 1. 0,2) BEZS
SUAE RIS RSN Z AL BRI AR IE S 8, A 13- - 75 22 9 LA A T 9 249 T A 2 e A A 7
e T e R AU 5 EAFFE T 0. 2~ 1. 0 mm J&EBEARIE X P A5 5 (9 SO S MISCRAAE , 2307 17 L.(0,2) ST 57K I
SLH 5 e v AR A 4 e i, R TR AR S R AT, TR T OKIRIEE N 0.1~0.8 mm HYSLH I T 4R, LR REY T
L(0,2) F875 5 [0 Rk (0 7 2R 5 R AG IDRG B2 38 0. 1 mm , A4 I 249 i A 25 I A B 3L T — g s i i

KRR KU 50 R S - T - R s RS R

FES%ES: THI7 MNEARIRES: A EFRREFRSENKB: 470.40

Investigation of ultrasonic guided wave mode conversion characteristics in
grading electrodes sediments detection of the HVDC converter valve cooling system

Yan Xiaoheng, Guang Sichen, Hu Yu, Chen Weihua

(Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China)

Abstract ; Sediments detection on the grading electrodes installed in the inner cooling system is the necessary part to ensure safe operation
of the high voltage direct current (HVDC) converter valve. At present, the sediments detection of the grading electrodes mainly depends
on manual screening, which has great blindness and is easy to cause system leakage and other faults. To address these issues, an online
sediments detection method based on the echoing characteristics of ultrasonic guided wave is proposed. The L(0,2) mode guided wave
with low dispersion and long transmission distance is selected as the excitation signal. Sediments of electrodes are considered as porous
medium and the characteristic parameters are calculated. Then, a fluid-solid-acoustic multi-physical field simulation model of sediments
detection is formulated, and the optimum excitation frequency is determined. The reflection and absorption characteristics of 0.2 ~
1. 0 mm thick sediments on acoustic signals are simulated. The mode conversion processes in the interaction between the longitudinal
L(0,2) mode and sediments are analyzed. Finally, the experimental system is established to verify the actual detection accuracy in the
sediments thickness of 0. 1~0. 8 mm. Experimental results show that the accuracy of online sediments detection method based on the
echoing characteristics of ultrasonic guided wave is up to 0. I mm, which demonstrates the online sediments detection method is effective
for sediments detection with grading electrodes of the HVDC converter valve cooling system.

Keywords : grading electrodes; sediments; ultrasonic guided wave; fluid-solid-acoustic multi-physical field; mode conversion
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Fig. 1 The model of the water pipelines where grading
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Table 1 Parameters of the water pipe model
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Fig.2 Dispersion curve of the water pipe
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Fig. 3 Sound pressure distribution of ultrasonic guided

waves at different frequencies
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with different thicknesses
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