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Dealing with a Grading Ring Fracture Failure

QIN Rui, GAO Jian, YAN Li, YANG Ping, YUAN Fang
(Gansu Electric Power Research Institute, Lanzhou 730050, China)

Abstract: The Gansu Hexi 750 kV power transmission project, which is located in heavy wind-load area,has
suffered some grading ring fracture failures on the 750 kV main transformer high-voltage side,surge arresters, post
insulators,330 kV isolating switches,and so on. In this paper,the causes of grading ring fracture on a 330 kV
substation isolating switch is analyzed comprehensively on account of the actual situation of Gansu power grid, and
several schemes are proposed for improving the grading ring structure. Experiments are conducted to verify these
schemes  Preventive solutions to the fracture problem are hence put forward concerning design,structure,processing
technology , operation, and maintenance,such as increasing stainless steel plate,stainless steel hoop and supporting
tendons.
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Fig. 1 The fracture isolation switch grading ring
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Fig. 2 The fracture grading ring and full view of outrigger
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Tab. 1 The grading ring X-ray fluorescence spectrometry results and standard values %
Wi H Si Mn Ti Fe 7n Mg Al
S S R AN FR 1 — 0.006 0.049 0.330 0.011 — 99.500
1K 32 R A A 1A — 0.007 0.071 0.350 0.010 — 99.500
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106021 55 47 i (B 0.250 0.030 0.030 0.350 0.050 0.030 99.600
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Fig. 3 Appearance of the grading ring body

microstructure
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Fig. 4 Appearance of the fracture surface scanned

electron microscopy
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Fig. 5 Specimen 1 fracture surface
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Fig. 6 Specimen 2 fracture surface
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Tab. 2 Specimen 1 and specimen 2 scanned electron

microscope micro-energy spectrum analysis results

- R 1 R 2
TTHE
Wt/% At/% Wit/% At/%
OK 24.66 36.42 47.24 60.37
NaK 0.82 0.84 — —
MgK 0.90 0.87 — —
AIK 57.66 50.49 50.84 38.53
SiK 9.07 7.63 —
SK 0.81 0.60 —
CIK 0.96 0.64 1.92 1.11
KK 0.94 0.57 — —
CaK 1.02 0.60 —
FeK 3.18 1.34 —
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Tab. 3 Hardness test results
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Fig. 7 Grading ring reinforcement effect diagram
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Fig. 8 The grading ring wind load simulation test device
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