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Analysis of abnormal closing fault of 750 kV AIS earthing switch
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Abstract: In order to accurately analyze the earthing switch failure causes in windy weather, through the
onsite inspection, action process analysis, material analysis of structural parts and the stress condition a-
nalysis, this paper confirms that the failure reason of the abnormal closing of this earthing switch is the
loosened bolt caused by the unreasonable size design of the crank arm bolt and the unqualified material.
Furthermore, the targeted validation tests and preventive measures are carried out to ensure the safe op-
eration of the equipment.
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Fig. 1 Crank arm of normal phase grounding switch
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Fig. 2 Case diagrams of C-phase curved arm and conduc-

tive clip
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Fig. 3 Structure of GW7B-800DW grounding switch
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Fig. 4 Design diagram of grounding switch arm
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Fig. 5 Diagram of screw hole insertion depth measurement
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Tab. 1 The result of grounding switch conductive clip ma-
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Schematic diagram of spring linkage

Fig. 6
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Fig. 7 The diagram of grounding switch torque with angle
change
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Fig. 8 The diagram of grounding switch total acting

torque with angle change
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Fig. 9 The diagram of artificial swing verification test force
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Fig. 10  Simulation analysis of bolt loosening

5.2 BEsEtEiE

2 750 KV T 24 T OG5 R G ) 3 i RE
2L b I 4B 2 A7) (EL B i B 7 R AR
Tl 2 T2 AT A AR sk I O Lz 17 e
AR A AG AAEAE H AL BE T
A TR AU A S SR I I 3 2 (1) 583578
F, ol SRR 1 B2, 455 A TR AL A FH B 5 L HRAH AL
Xl PR AR SR e AR B 3 A 2 TR R LA
AR SRR AT, $5 LR IR AR A S A R L (2)
7 W TR A IR 8- T B0 T ] R A
B A A £\ ) RS A5 25 R IR EAT BRI
HEF AR VR B A DR SRR [, A R A B [ ) 4
SRR B, B S AR (3D BG4 T 56 43
I FEAREE 4 o B i S R o 22 s 4 i, 1 T )
JRJE BT S U e BB R B e ¢
SCHE AR 2 4 T B2 2 H T I 7 AL 4 KUK
o (DA Z TR % S R S T,
42 1 AR o B ) 2 4 o) R 4 IR MR AR R AL TR
JEARMET 20, (5) s i , 3 4G A HLAAS
SR CEE L F S E R 5 B T SR BUE R
i o AT R AR - 5 32 T B B T S b U] 2 (]
F TR A Bl A5 A I s LA T R 5 B T
o3Il R AFAE R s =AH 23[R A 7E S 6
[N 5 1 T R AR R AR T 7.

6 & it

(Dl iz As H 3l 750 KV MO 2082 3 I 56 PR

Gyt AGr A X sh VRS R AT - ST S A IS R A
KRS F A S P 2 AR AN 5 5 1
IONERE VSN

(2) X4 i T 5 Hl R 38 052 A S AGr N » I Jie 3
HUFF IR D5 BC B8 T RT3  & I fAR
SRR AR SR B M T T 2R A ™
S,

(3) I Ji ) B9 X4 3t T S Bk 3 BEAUUX T
SN FEH T AT B AR AR A, 5 T A e —
B0 I PR A B 1 R 28 2 3 1 PR
SR .

S

(1] BRSO, BOVLZs, s fR. 5. & He b s F LR
WO BT B2 W R 28R [T ], M L%, 2015,
51. 171.

(2] BEWI%E, ERTE. P A He b s o O DL kB 174 Ji
WA SR ]. mRHL g, 2010, 46 93.

(3] AT, ARUC. — ] A 5 | DG Bk I i iy
LT o RGRI S ER . 2019, 37 103,

(4]  sRMUEL. —i& 220 kV BB CEHIRA MY
ALFRLT]. LR 2012, 48: 92,

(5]  Hh—id, BOHE, A, 5. JFOCAREEIT G 3)
B e F i )] 73 TR, 2019,
27 110.

(6] HUIBY, iz, PMERE, S BOGE KIS IE &
FEAEM T AL S T2 SR W oE ). AL 4
54, 2018, 41 76.

L7] Aoyt . 728 v ol o O B T Q22 30 T F AR R 1)
[J]. HLE{FE, 2017, 20: 16.

(8] SRR, Abwz, 555, 55, DL T O S LG 3R
BB RS, 2018, 54. 228,

[9]  Alternating current disconnectors and earthing swit-
ches; TEC 62271-102-2004 [ S]. Geneva; Interna-
tional Electrotechnical Commission, 2004.

[10] sz, H#EEAE, sk T 24 0 1 X%
TFRIREE BT ). AR, 2018, 19. 40,

L1100 skfi—. WL RGEor FIF GRS ) B 72 5 M o
FRUL WZRTHA, 2018(11): 178,

[12] @A, FEee, PR, 5. JETHLE & i 22 o)
PR IF O wh g AF SR L) . @ L, 2018,
54. 228.

(18] EARM. i He b B F SC 0 ILSOBE 43 T —45 5 GW4
TR BT AL AL ). RHEEBER, 2016, 14: 57.

[14] 2RZE, M5, 5KICMY, 5. 500 kV 28 B b i B JT ¢
T 7 I B R AR AE R BRI A LT ). B DR,
2016, 20; 119.



1136

W KFFH/CA RFAF R

%57 &

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

fIRA, B, FEIEME, 5. Hrmupe s e o H
HL B HLIK S LA SC s B R BF 5T [T, W RO
2018, 37 35.

A4, Rt 220 kV GIS B e T AR PE 1 BT
FEGRHELT]. mIRHL AR, 2018, 54 243.

Ma M, Wang Z, Zeng X. A comparison on metal-
lurgical behaviors of 3161 stainless steel by selective
laser melting and laser cladding deposition [J]. Mat
Sci Eng A: Struct, 2016, 685 265.

I, 2RI, XI#, . AR LS A B 3hik
K i I TF G R ZS 2 A LT . 7 & 5 U 2
R, 2018, 54. 243,

WY, 4, R4, % GWA BIRE I KiE s
oA B PR )] W g, 2018,
54, 34.

M Be, ¥aEWl, THBk 2l sh J a4
(I 7EH ), 2006, 5: 37.

BRI BRI, B, AF. BT LRI U Y TR T
HEATERVENUAPERERT S LT 1. DU IR 2. TR

2205, 2015, 47, 146.
far, #wiEAE, KEE T2 A ] RN

[23]

[24]

[25]

[26]

[27]

FEORBRBESMTLT ] iR, 2018, 19 40.

Ly e, ZFW, B, 45 BT PSO-LSSVM Ky
1o R LS T SR S LA MUK B a2 T L) . i v
%%, 2019, 55, 248.

Rao M M, Paul M, Jain H S. Analytical and exper-
imental studies on induced current switching by a
fault-proof gas insulated earthing switch [J]. Int J
Emerg Electr Pow Syst, 2010, 11: Art 4.

Wang M, Mina R Z. Development and evaluation of
germanium telluride phase change material based
ohmic switches for RF applications [ J]. J Micro-
mech Microeng, 2017, 27. 412.

Sukomal D, Shiban K K, Ajay K P, et al. Exten-
sive performance evaluations of RF MEMS single-
pole-multi-throw switches up to X-band frequency
[J]. ] Micromech Microeng, 2017, 27 523.
Deepak B, Anuroop B, Prem K, ez al. Low voltage
driven RF MEMS capacitive switch using reinforce-
ment for reduced buckling [J]. ] Micromech Micro-
eng, 2017, 27, 159.

} Bl AAXHER:

PR SCe AL TGER. 44, SR 750 KV MOF ST S A BB BR L], U R AR R

i 2020, 57 1131.
; P& . LiN, MaF Y, NiuB, etal. Analysis of abnormal closing fault of 750 kV AIS earthing switch [J]]. J Sichuan Jr
+ Univ: Nat Sci Ed. 2020, 57; 1131. '

e

1



