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Design and Measurement of GIS Simulation Device
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Abstract: Aiming at the phenomenon of partial discharge in enclosed gas insulated switchgear (GIS) which
runs long time, a GIS simulation device is designed. By the field test, five kinds of insulation defects with dif-
ferent air pressure, materials and structural sizes are simulated to analyze the kinds of partial discharge and the
magnitude of impact. The experimental results show that this equipment can reflect the partial discharge of re-
ality GIS device better.
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Fig. 1 GIS partial discharge device structure
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Tab. 1 Partial discharge test results of different materials

W PorE) Q. /oC W PorE) Q. /oC
1 57.40 1 7.34

AR 5 1
4 TR ) 2 12. 30 e R e ) 2 11.20
3 36.70 3 5.71
1 22.50 1 12. 20

R ¢
CHi 4 TR JiE 3 2 14. 60 CH 4 J e 1) 2 16. 80
3 16. 70 3 11.50

2.2 EBiEHRRE
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T T i, e R AR RS AN [ A L TR, £ 2 0 R B T Fig. 3 Six size of suspension discharge model
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Tab. 2 Suspension partial discharge test results of different pressures

T P=0.3 MPa P=0.4 MPa
M2 T N N
Uo/kV Qo/pL Uo/kV Qo/p(-/
1 56. 64 =5 000 (% H) 65. 45 =5 000 (% HY)
2 50. 08 =5 000(% H) 57. 86 =5 000 (% H)
3 51.22 =5 000 (% HD 57.93 =5 000 (% HY)
4 56. 00 =5 000 (% H1) 63.75 =5 000 (% H)
5 45.61 =5 000 (% HD 50. 02 =5 000 (% HD
6 38.76 =5 000 (% HD 49.10 =5 000 (% HY)
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Tab. 3 Partial discharge test results of different metal particle models

B 2 = Fi U, /kV Q,/pC T R AIE
1 20 /N (SE 5 B B FE B 47.90 0.47 B BT TR X SR R ik e I T
2 20 /] RS 1 F) B3 5D 46.76 0.49 B R A0 AR o R R B TR T R
3 20 /N 1 R CERF I BRE B 50.48 10. 06 T B R 0 AR o R 0 o 0 TR T R
4 20 /I 1R CRECRE 1Y B 3 =) 51.20 9.11 0 SRR A SR R TR TR R
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Tab. 4 Tip discharge test results of different curvature

—— P=0.3 MPa P=0.4 MPa - P=0.3 MPa P=0.4 MPa
U, /kV Q./pC U, /kV Q. /pC U, /kV Q./pC U, /kV Q. /pC
1 45.30 33.10 56. 70 32. 30 5 30. 90 8.77 36. 40 9.15
2 26. 60 8.07 35. 30 10. 00 6 36. 70 24. 90 48.10 28.70
3 29. 60 9.54 39. 20 11. 30 7 70.50 RELADEEE 85.00 LR A
4 43,00 34. 60 50. 10 33. 30 8 — — — —
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Tab.5 Measured data of surface discharge model
P/ i 1 B 2 P/ B 1 i 2 P/ 1 i 2
MPa y/kv  Q/pC U/kV @Q/pC | MPa U/kv Q/pC U/kV  Q/pC | MPa U/kv  Q/pC U/kV  Q/pC
1.00 3.79 13.27 22.50

16.55 20.40 13.40 28.10 22.75 31.00 14.70 26.40

1.30  9.98 15.10 30.20
0.2 29.20 33.30 17.30 49.60| 0.3 29.52 42.10 17.45 48.00

17.55 83.40 17.60 49.30
62.40 3 010.00 30.40 62.90 37.40 86.00 31.40 66.60

62.40 630.00 31.30 55.90
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