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X-Ray Detection for Foreign Body Defect in GIS

ZHOU Yihuan', WANG Jiachen®, WANG Yanan®’, LI Zhichuang’, XIA Jian’, DING Weidong’

(1. State Grid Shaanxi Electric Power Research Institute, Xi’an 710199, China; 2. School of Electrical Engineering,
Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Foreign body defect such as metallic particles inside gas insulated switchgear (GIS)can cause insulation
fault, so it is of great significance to detect this kind of defect. X—ray detection is an effective method to detect inner
defects in GIS, but this method is lacking in mature method of selecting parameters.In this paper, basic theory of X—
ray detection is introduced , and method of selecting parameters for X—ray detection is discussed. Then proper param-
eters for detecting foreign body defect for 220 kV GIS is selected. Under selected parameters, unsharpness of radio-
graphic imaging system is studied by using duplex wire image quality indicator,which verifies the feasibility of X-ray
detection for metallic particle defects. Then, foreign body defect in GIS is detected and studied.The results show that
defect of missing parts and copper particles defect of a diameter of 1~2 mm can be effectively detected by computed
radiography system. Aluminum particles defect of 1~2 mm can be detected, but with low contrast.
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Fig.1 Schematic diagram of X-ray detection for
GIS equipment
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Fig. 2 X-ray imaging principle
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Fig.3 Formation of geometric unsharpness
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JB/T 4730.2—2005

A HL R 10 3 R T TR IE X TR RS A 205535 GIS
B, IR USRS R BA — & X L (H GIS ik
NP AR LU A, X T 25 B TR 25 0
R, 5 EEXT GIS [y RE JE HF 17 45 30U F 48 il R A 4
WA . AN X GIS i & AR HE A r a4, vT Lk H
Y- Y RE AT Oy A5 S0RE JR AT A8 R R 2R B X T
GIS R JEC 0 1Y 4 T SR Fl S5 ke B, DU 5 32 T 3k
HIBYAE R, By 1k i T R OGN 5 3R i i L Bt
o B XFLRTEARS AR BE X TE O SR ol
SR SR SMEE T2 100 mm, BEJEE 12 mm)GIS 1%
FAEAS A EE b0 JEE R (L | S5 008 52 AR I 30 J2 B
AR SR A S
JEH O AR S AR
1200  ——-—— A TR JE A B

100} ¢
wof |

- F—3
60 |4 [

JE % /mm

40—\ Y
Lo ——1

201 e S

ol . A A A N
-0.15 -0.10 -0.05 0.00 0.05 0.10 0.15
1 /rad

It I 4 R
A7 PR, 3— I ML

ES5 EHOLSEMEFOSE220 kV GISIREHE
BTRELNEEE
Fig.5 Thickness of a 220 kV GIS at each angle

without and with center conductor
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Fig. 6 Image of duplex wire image quality indicator at a

tube voltage of 150 kV, a tube current at 3 mA , a focal

film distance of 1.5 m and an exposure time of 40 s
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Fig.7 Set-up of defect of missing parts
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Fig. 8 Image of missing parts at a tube voltage of 150 kV,
a tube current at 3 mA , a focal film distance of 1.5 m
and an exposure time of 40 s
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tube voltage of 150 kV, a tube current at 3 mA , a focal film
distance of 1.5 m and an exposure time of 40 s(part image)
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