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Simulation Study on Vibration Characteristics of GIS Enslosure Under Fault of
Disconnector and Insulating Spacer

ZHANG Jie, CAI Xinjing
(Institute of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: It is important to study the vibration characteristics of GIS enclosure to ensure the stable operation of
equipment. In this paper, the vibration characteristics simulation analysis of of enclosure under the fault of discon-
nector and insulating spacer of GIS is performed, and the simulation models in case of healthy insulatign spacer bu
weak contact of disconnector contact, and in case of normal disconnector but cracked insulating spacer are set up.
The vibration acceleration of the disconnector with different contact states and the modal frequency and mode of the
insulating spacer with different crack depth are calculated by finite element simulation software. The research shows
that after occurrence contact defect of disconnector, the smaller the contact area of the contact, the higher the cur-
rent applied to the conductor, the higher the vibration acceleration of the disconnector. In case of crack of the insulat-
ing spacer, the modal frequency of GIS enclosure is decreased gradually with the increase of crack depth. Therefore,
the above results show that it is feasible to analyze the operating state of GIS equipment under the two fault types by
using the vibration characteristics of the enclosure.
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Fig.1 GIS disconnector simulation model
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Table 1 Material parameters of the disconnector

Mk %E/ *ﬁ&*ﬁﬁf/ HEL/N 4
(kg-m™) (10°N-m™)
il 8 960 110 0.300
3 15150 2 800 0.305
50528854 2 680 70 0.330
WERE 2 400 1 0.240
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Fig.2 Mode shapes of GIS disconnector
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Table 2 First thirty mode frequencies when GIS

disconnector at contact ratio with one

Mg MRz | BEC BiRMz | BB iR
1 34.256 11 242.190 21 453.490
2 40.893 12 249.870 22 483.020
3 43.678 13 268.420 23 492.780
4 63.749 14 307.590 24 500.980
5 98.044 15 347.830 25 518.640
6 119.230 16 374.250 26 524.270
7 131.230 17 394.940 27 549.690
8 155.600 18 416.530 28 573.790
9 170.850 19 439.790 29 617.280
10 204.720 20 440310 30 637.350
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Table 3 First thirty-order modal frequencies of GIS

disconnector at contact ratio with 0.8

B WAz | B BRMz | B BR/H2
1 35.184 11 245.070 21 454.430
2 40.976 12 250.780 22 483.030
3 44.223 13 270.450 23 493.650
4 64.690 14 309.190 24 501.770
5 98.271 15 349.420 25 520.350
6 119.330 16 380.320 26 524.480
7 132.860 17 395.010 27 549.690
8 156.500 18 416.630 28 573.800
9 172.190 19 440.330 29 629.160
10 207.970 20 441.180 30 640.150
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Table 4 First thirty-order modal frequencies of GIS

disconnector at contact ratio with 0.3

Brdc BeRMz | g SRz | B E/H
1 35.336 11 245.010 21 453.080
2 40.849 12 249.540 22 483.020
3 44.156 13 269.620 23 492.800
4 64.694 14 307.590 24 501.090
5 97.741 15 347.680 25 518.200
6 118.760 16 381.320 26 524.230
7 133.080 17 395.000 27 549.600
8 155.890 18 416.560 28 573.790
9 171.680 19 439.890 29 632.080
10 208.430 20 440.310 30 637.020

2.3 M RE S ARSI RS
SCHYR T S04 T A5 B T OC 14 2 i

3k 55— Z B IR S IE O K AE O B —
AT I EE o AR5 2 2 v ) B 25 T S it
1 500.2 000.2 500.3 000 A 4 Fl A A H 37t

SCHEECT GIS B 25 TT S 7E 1=0.011 s BF 2], 42
il v AR R 0.8 i b 0.3 $22 ik HE R it AN [) R 3 B
fil S AR SN R ME L UL 3 4, FHE 3 40T %,
ik AEHz fh bR 0.3 BHIR SN HLEE A 0.4 m/s”BH 2 R
?%M%ﬁowﬁO%mﬁmMEEJTﬁ%E%M

TN | AR Sy ik 5 i 135 5L BH (B 34 K
Aoﬂwﬁmﬁvﬁmﬁﬁﬁﬁmmﬁgmﬁd?
Wit P sh A% PR 5 10 P 2 i I IR 5 o
HAr: m/s

| Mo.09
o - Mo.os

i F10.07

= 0.06
, 0.05

CH0.04

© o - 1003
| | .02
\/ - Wool

0.00

(a) 1 500 A

‘ - Mo.1e
\ | fo.14
i Hoa2

0.10
L3 0.08
— 41 10.06

‘ | H{0.04
\| - 0.2
0.00

(b) 2 000 A
BA7: m/s

025
i a1 11020

0.15

0.10
0.05

0.00
(€)2500 A

i . Moss
‘ o | 1030

e ' Loas

‘ 0.20

\ __= 0.15
. I 1010

J ‘ 0.05
‘ 0.00

(d)3000A
B3 0.8 M b THEINANE R it i il Sk e R =h inisE &
Fig.3 Vibration acceleration of contacts when different

currents are applied at contact ratio with 0.8
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Fig.4 Contact vibration acceleration with different

current applied at contact ratio with 0.3
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Table S First thirty modal frequencies of GIS basin

insulator under normal condition
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Table 8 The first thirty mode frequencies of GIS basin

insulator with crack C

Bg MMz | BYEC BURMz | YL AR/He Brgk RE/Me | BB BURMz | BB AER/He
1 18.827 11 417.680 21 676.870 1 18.467 11 417.600 21 663.970
2 18.829 12 433.050 22 721.410 2 19.470 12 433.180 22 709.990
3 146.610 13 433.150 23 721.500 3 146.420 13 434.180 23 710.620
4 146.610 14 460.160 24 829.900 4 148.540 14 460.080 24 813.330
5 284.840 15 460.190 25 829.990 5 279.300 15 461.200 25 815.480
6 407.130 16 657.130 26 840.300 6 406.300 16 657.190 26 829.590
7 407.140 17 657.250 27 840.600 7 406.330 17 658.310 27 831.880
8 407.680 18 661.040 28 881.510 8 407.190 18 661.020 28 880.670
9 407.710 19 661.140 29 881.590 9 409.200 19 663.100 29 881.710
10 417.410 20 676.740 30 893.820 10 416.400 20 662.240 30 882.980
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Table 6 The first thirty mode frequencies of GIS basin

insulator with crack A

B BERMz | R BERHz | B0 BR/H2
1 18.652 11 417.700 21 678.410
2 19.656 12 433.180 22 732.050
3 146.520 13 434.280 23 734.610
4 148.640 14 460.170 24 826.360
5 282.090 15 462.290 25 828.620
6 407.020 16 657.220 26 836.080
7 408.050 17 659.300 27 838.400
8 409.180 18 661.030 28 881.670
9 410.210 19 663.140 29 883.720
10 417.430 20 677.170 30 888.590
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Table 7 The first thirty mode frequencies of GIS basin

insulator with crack B

BrEc MMz | BB MRHz | BB BE/H
1 18.477 11 417.670 21 664.890
2 19.478 12 433.100 22 710.140
3 146.500 13 434.200 23 712.200
4 148.620 14 460.100 24 814.350
5 279.310 15 462.220 25 816.620
6 406.310 16 657.220 26 831.580
7 407.340 17 659.290 27 833.840
8 408.180 18 661.010 28 881.650
9 409.210 19 663.130 29 883.710
10 417.400 20 664.750 30 884.140
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Fig. 10 The modal frequency change curve of the first 30

orders when the GIS basin insulator has crack defects
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