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Abstract: In this paper, we analyzed the frequency spectrum of radiated electromagnetic pulses generated
by series arc- and corona- discharges as a basic study to develop an on-line diagnostic technique for
power facilities installed inside closed-switchboards. To simulate series arc and corona discharges, five
types of electrode system which consists of needle and plane electrodes were arranged. The experiment
was carried out in an electromagnetic shielding room, and the measurement system consists of an ultra
log antenna and an EMI receiver. From the experimental results, the frequency spectrum exists in ranges
from 30 MHz to 2 GHz for a series arc discharge and 30 MHz to 1.2 GHz depending on defects for a
corona discharge. The peak frequency of the series arc- and corona- discharges were 100 MHz to 160

MHz and 40 MHz to 80 MHz, respectively.
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Fig. 1. Corona discharge.
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Fig. 2. Series arc discharge.
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Fig. 3. Electrode system for corona discharge.
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Fig. 4. Electrode system for series arc discharge.
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. Configuration of the experimental apparatus.
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Fig. 6. Antenna factor and background noise.
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Fig. 7. Frequency spectrum of the corona discharges.
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Fig. 8. Frequency spectrum of the series arc discharges

welx 29 7(a)~2¥Y 7(c)9 2& FHF £HE
dol 48 4% A¥79 FEEHAY ¥sd] o
5o EENHAN 2 Z2Y wHolmg F3
o] Ado|go2 G 4 glen 1Y 8a) ¥ 2
d 8b) 22 A4S AY77Ize] HEEF HE R
ARel £43 o] ddxAe] g gt HEN9el
A wAsE AE ola WHonE FXAdARY H
EZEFo| wHAFEAZ AGY F A& oz AL
g},

4. 4 B
2 =idAe et MdaHolgle ¥
719 2l Zd AdriE AEe fs FE of=2
2 a2y e AT WAAARE SH}2 F

B4 29EHE B4 &

Aol Agr)r)oA BT £ de FE
olz ¢ I2Y WAg 2osty] A8 57HA FHY
AFAE A&stgon Aupgddor gy, ultra
log antenna, 2FEH FA7|& AlE3te] AT o
& WALAR e AAREE FA3A

A2 wde 39 40 MHz~80 MHz thelA



A7) AAA 883 = FA], A23F ATE pp. 554-559, 2010 7¥€: AAH F 559

S AAZEE Yo AHZ ofa WA A
¥ 100 MHz~160 MHz tidlA %2 #AARZEE
LHERU 21T

wetA olg ddAe] FAbAAIE HESE
4 ola % mzy Fde BAS & F U7 dEd
Mo o e o] 7Hedte] HaAujAN o
Fol A A= ALRE WA WAF F UL Holn

#Ate] 2

 ATE ASHYr|eF o FFAAVIeNF LY
QAN HF gAYz 389 AFETY.

A

REFERENCES

[1] S. Tenbohlen, D. Uhde, and ]. Poittevin, CIGRE
Session 2000 (CIGRE, Paris, 2000) Paper 12-204.

[2] P. Agoris, P. Cichecki, S. Meijer, E. Gulski, and J. J.
Smit, Proc. 15th Int. Symp. High Volt. Eng. (ISH,
Ljubljana, Slovenia, 2007) Paper T7-737.

[3] T. Leibfried and K. Feser, JEEE Int. Symp. Electr.
Insul. (IEEE, Montreal, 1996) p. 34.

[4] A. Denat, IEEE Intern. Conf Dielectr. Liquids(ICDL),
(IEEE Coimbra, Portugal, 2005) p. 57.

[5] R. Tobazeon, IEEE Trans. Dielectr. Electr. Insul. 1,
1132 (1994).

[6] L. A. Dissado and J. C. Forthergill, Electrical
Degradation and Breakdown in Polymers (Redwood
Press, Wiltshire, UK, 1992) p. 242.

[7] J. C. Fothergill, L. A. Dissado, and P. ]. J. Sweeney,
IEEE Trans. Dielectr. Electr. Insul. 1, 474 (1994).

[8] L. A. Dissado, S. ]J. Dodd, J. V. Champion, P. L
Williams, and J. M. Alison, IEEE Trans. Dielectr.
Electr. Insul 4, 259 (1997).

[9] F. H. Kreuger, Partial Discharge Detection in High-
Voltage Equipment (Butterworth & Co Ltd, London,
1989) p. 1.

[10] Standards Coordinating Committee 10 (Terms and
Definitions) Jane Radatz (Chair), The IEEE Standard
Dictionary of Electrical and Electronics Terms
(IEEE Publishing, 1996) IEEE Std 100-1996.

[11] W.-]. Li and Y.-C. Li, Proc. 2005 4th Int. Conf.
Mach. Learn. Cybern. 3, 1783 (2005).

[12] L-K. Kim, D.-W. Park, S.-Y. Choi, C.-Y. Park, H.-K.
Kim, and G.-S. Kil, J. KIEEME 21, 182 (2008),

[13] S.-]. Kim, K.-S. Jung, D.-W. Park, and G.-S. Kil,
Proc. 2010 Spring Conf. KIEEME (Kor. Inst. Elec.
Electr. Mater. Eng., Changwon, Korea, 2010) p. 24.





