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Unilateral NMR sensor for assessing the aging status of
composite insulator sheds
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Abstract: Assessing the aging status of composite insulator sheds concerns the security and stability of
power system. In order to realize nondestructive examination of the sheds of composite insulators at project
site, the design of a portable unilateral NMR (nuclear magnetic resonance) sensor was proposed. We
optimized the homogeneity of the static magnetic field and the RF (radio-frequency) coil to obtain high SNR
(signal to noise ratio). The tested samples were the sheds of three composite insulators from 110 kV lines
serviced for different years in the same area, and the standard CPMG sequence was employed. The
measurement data was processed by both single exponential fitting and inverse Laplace transform. It shows
that an increase of the service time of the composite insulators resulte in a decrease of the equivalent
transverse relaxation time. Therefore, the portable unilateral NMR sensor has the potential to assess the
aging status of composite insulator sheds.
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Fig.1 Structure of the UMR sensor
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Fig.2 The schematic diagram of composite insulator shed tested by the UMR sensor
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Fig.5 The structure of the double-layer coil
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Fig.9 The schematic diagram of composite insulator shed tested by Fig.10 CPMG pulse sequences used by tested

NMR sensor (including the fixture)

TEFTA B CPMG PSS BRAFANT :d N 6 ps. TE g 140 ps. [8HECH 3 000, R[] 1.5 s,
Agoo =20 dBs Ao — 14 dB, fERREILIRTLI .t T Bo A 21k CPMG (14 i {8 {0 45 2 Bl <5
RSORS00 I 18] T 42 i 008 Dk T AN 2 5 465 1) 5t BUISS I T, 00

T AN AL IR A B S 58 . B R HLB/DN S RERS BN 9 AR AR D O T AR AR BB A (5 R EL 3 il
UOBCE AR SRR 2 . PG b B 3 i BORE 22 1 W4 BB 4, (LS 5 360 1 T gl 3 AN 3
TR .y 1A 2 0 B ik 8] [ A5 B A B 5 M LS T A B BEE TR IR
oo P L1 RDUGE 11 AR B2 21 0 B dh 22 I ST OB S (R R LR SE AR . NI 11 Rl T A 4
FEUCHOR B 128 YOI o A5 M LE 18 B0y W B2 A8 /0 » DRI » AT OB 41 il B0 E O 128 W (5 Mg L B A = T
A 00k P ] 3 4

40

9]
=]
T

HIXHE YR /o
8

—
=}
PN

32 64 128 256 512 1024
ERE/C1 8
11 FRIEEPMRHEHXR
Fig.11 The relationship of SNR and the number of scans

BARESAG TSN ET 3 W KB 12 BXNMEHT 11 FNESLE TSN EE/ES D
CPMG [ i I (i f1 28 45
A A AR S B e K (O AT PR B L b oy BRIIG TR IRAE . & 0 X TE .n 2 U5
ZERMEK PR
y=Ae /el (2)



% 5 4 M B E AU TFAREKREAN GG D R R R 25

100 200 300 400
B} ] /ms

12 CPMG EEfESHIEEMIEEHTREHMUENER
Fig.12 The CPMG echo signal peaks and the result of single exponential fitting of the peaks
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Table 1 The results of single exponential fitting of the three samples tested data ms
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Table 2 The results of inverse Laplace transform of the three samples tested data ms
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