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Research on Optimal Setting of Excitation Points for Defect Detection Method of Insulating
Spacer Based on Ultrasonic Guided Wave
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Abstract: The health condition of insulating spacer has important influence on the construction and operation of
power grid. In this paper, the finite element simulation of ultrasonic guided wave detection of the insulating spacer de-
fect is carried out to study the feasibility of ultrasonic guided wave detection of the insulating spacer under various de-
fect cases. It is foundthat when the defect size is small and the distance is far from the excitation point, and the angle
of the vertical plane where the offset excitation point and the receiving point are located is large , the signal attenua-
tion rate is small and the detection effect is not ideal. For achieving better detection effect, an optimal setting scheme
of ultrasonic guided wave excitation points is proposed in this paper. In addition to the commonly used excitation
points, a set of excitation points are added on the insulating spacer surface. As for the defects with weak detection ef-
fect at the commonly used excitation points, the excitation position on the insulating spacer surface is used for detec-
tion. The experimental platform is set up to verify the scheme. The received signal attenuation rate of the optimized
scheme will be increased by about 10% and the detection effect will be significantly improved. The optimization
scheme can provide reference for the defect detection of insulating spacer based on ultrasonic guided wave.
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Table 1 Parameters of basin insulator

(1)

P/ (g-mL) 1.20
W AR /G Pa 3.80
TR 0.38
JELJE /mm 40.00

60~100 Hz R AN (F 5 , H2lUm - 5 I {H W
F2, YIIAE SR 100 kHz I, B0 S I8
e, SR IR ST 13.3%, 5 TRHRGH TR,

PRI, SCH 6 1 R0 A% 100 kHz 1 5 )5 30
ZE NS S T L, R RS O WA 1
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Table 2 Peak attenuation rate under different

excitation signals

WA Tkl ARSI IR

#/kHz =AY =AY 2%
60 9.86x10° 8.64x10° 12.1
80 10.05%10° 8.77x10° 12.5
100 10.23x10° 8.87x10° 13.4
120 10.12x10° 8.82x10° 12.7
140 9.93x10° 8.69x10° 119

X107

A 1) /s
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Fig. 1 Waveforms of guided wave signals
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Fig. 2 Basin insulator model
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Fig. 6 Internal hole of basin insulator
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i B BHRIT e
> ol (KX FEx )/ mm
=) Ow 1 M W WMJ 17.0%6.3%5.0 1250
g j: PYFRFLIE 17.0x7.0x5.0 21.60
6l 17.0x7.7%5.0 32.40
-8r 60.0x8.0x2.0 33.60
:ig L KL 60.0%5.0%2.0 28.10
0 50 100 150 200 250 300 350 400 450 500 50.0%5.0%2.0 714
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Fig. 7 Signal received at point B of the internal

pot-type insulator
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Table 4 Signal attenuation rate at different crack depths

FABLLRE /mm FEHCR/%
0.5 2.8
1.0 6.3
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4.0 24.8
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9.0 49.4
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Table 5 Attenuation rate of Q,-Q; guided wave

Q

HEEETACY TEIRIEEI%
0 36.5
Q: 18.1
0 9.9
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Fig. 10 Vertical plane of AB line
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Fig. 11 Defect offset angle
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Table 6 Signal attenuation rate under different

offset angles

BRFE RS 111/ (°) TR %
0 21.8
15 17.8
30 119
45 4.9
50 0.9
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Fig. 13 Experimental device of basin insulator

defect detection
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Table 7 Amplitude and attenuation rate of received signal
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