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Analysis of Partial Discharge Signal Propagation Characteristics in GIS using FEM
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Abstract - The UHF electromagnetic waves excited by PD pulses propagate along the GIS busbar not only TEM
mode, but also TE and TM mode. Generally the waves detected by the UHF sensors are those of high order modes and
such waves can only propagate higher than cut-off frequency. In this paper, the cut-off frequency of 362[kV] GIS for
each modes is computed and the electromagnetic field of each propagation modes is simulated by FEM(Finite Element
Method) program. Frequency band of each TEmn/TMmn modes was determinated by simulation results and was

discussed optimal position of UHF sensor from this results.
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Fig. 2 Propagation mode of TE/TM waves
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Table 1 Cut-off wave number %, of TEm» modes

1] 2 3 | 4 5

17.95 34.42 51.11 67.88 84.69

6.71 20.29 35.57 51.84 68.41

12.24 25.89 39.01 54.03 70.00

17.04 32.02 44.43 57.78 72.70

21.60 35.57 50.64 63.03 76.57

26.06 4271 56.52 69.17 81.68
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Table 2 Cut-off frequency £, of TEm» modes {MHZ]

85694 164312 2439.52 | 3239.99( 4042.38

32040 96250| 1697.80 2474.14| 3265.21

58435 1231.83( 1861.98| 2579.06 | 3341.24

81345 152853 212090 2757.65| 3469.71

1031.04 | 1697.73| 2417.19| 3008.36 | 3654.56

1244.15| 203856 | 2697.62| 3301.28 | 3898.33
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Table 3 Cut-off frequency f. of TMma modes [MHz]

m~nf 1 | 2 3. 4 5

78826 1602.02{ 2411.58 | 3219.711 4027.17

857.68 | 1644.51| 2441.61 | 3242.82| 4045.88

1029.60 | 1765.44 | 2530.03 | 3311.47| 4101.74

1246.16 | 1946.67| 267154 3423.86| 4193.93

147431 | 2164.85| 2857.11| 3576.72( 4321.12

170262 2399.55 | 307419 | 3764.83 | 4481.29
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frequency f.
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