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ABSTRACT 

This thesis mainly presents a study about Corona Discharge that is commonly 

occurred at Ceramic Insulator surface. The purposed of this research is to study 

the effect of Corona to the environment in term of the severeness and impact to 

human and also wildlife using TERCO HV experiment setup and field 

investigation. These methods have been chosen due to its availability, cost 

effective and many other reasons. This research is done by analyzing the corona 

discharge by-product mainly audible noise during the corona event by using 

Sound Level Meter to obtain the desired data. After the experiment is taken place, 

the data found reveal the severity of the corona and flashover sound measurement 

which happen to formed broadband frequency range noise with a very low and 

high frequency threshold compared to human hearing. The decibel level of when 

corona occur slightly exceed the comfortable level during daytime which is 60 

dB maximum and the value reach to the untolerable level when the flashover is 

taking place. Magnetic field with a high reading at a very close range is also 

detected but the value reduced exponentially with distance and leave a harmless 

exposure at distance more than 8 meter. From the result obtain, corona audible 

noise is not significantly affect normal people quality of living. However, this 

does not applied to people with sound sensitivity disorder and remote place 

which sound different can easily be detected. Low frequency that affect human 

health is also a thing to be concern with. The recent study does proved the low 

frequency negative effect to human body to be more than myth while the animal 

have a tendency to be disturb by high frequency in term of their communication 

and sensitive hearing. Safety precatious and consideration by authorities before 

installing high voltage structure can reduced the possibility of living beings are 

distracted and suffer from the problems discussed. 
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Tesis ini membentangkan kajian terutamanya tentang nyahcas korona yang selalu 

berlaku di permukaan penebat senrmik. Tujuan kajian ini adalah untuk mengkaji 

kesan korona kepada persekitaran dari segi kesan buruk dan dan implikasi 

terhadap manusia dan haiwan liar menggunakan kelengkapan ujian TERCO HV 

dan kajian kawasan. Cara ini dipilib kerana kemudaan sedia ada, kos yg 

berpadanan dan lain-lain sebab lagi. Kajian ini dilakukan dengan menganalisis 

kejadian nyahcas korona menggunakan meter tahap bunyi untuk mendapatkan 

data yang diiiginkan. Selepas ujikaji dilakukan, data yang diperoleh 

mendedahkan keburukan yang berlaku disebabkan korona dan letupan arka 

dimana ianya membentuk bunyi jalur lebar yang merangkumi kekuensi yang 

sangat rendah dan tinggi berbanding tahap pendengaran manusia. Apabila korona 

berlaku, tahap desibelnya adalah tinggi daripada tahap selesa iaitu 60 dB 

maksima dan menjadi terlampau apabila letupan arka berlaku. Bacaan tinggi 

medan magnet pada jarak dekat juga dikesan tetapi nilainya berkurang dengan 

mendadak dan meninggalkan kesan yang tidak berbahaya pada jarak lebih 8 

meter. Daripada penemuan in i  korona didapati tidak memberi kesan ketam 

kepada kualiti hidup manusia biasa. Bagaimanapun, ia tidak tennasuk mereka 

yang mempunyai masalah pendengaran yang sensitif dan tempat terpencil di 

mana perbezaan bunyi dapat dikesan dengan mudah. Frekuensi rendah yang 

memberi kesan terhadap tubuh per$ diambil perhatian. Kajian terkini 

membuktikan kesan negatihya terhadap manusia manakala haiwan lebih 

cenderung terganggu oleh bunyian fiekuensi rendah dari sudut perhubungan dan 

kepekaan pendengaran. Langkah berjaga-jaga dan bertimbang rasa oleh pihak 

berkuasa sebelurn memasang stntktur voltan tinggi dapat mengurangkan 

kemungkinan hidupan berasa terganggu dan tersiksa daripada masalah ini. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



REFERENCE 

Barber, J.R., K.R. Crooks, and K. Fristrup. 2010. The costs of chronic noise exposure 
for terreshial organisms. Trends Ecology and Evolution 25(3): 180-1 89 

Dr.Yu, M.Farzaneh, J.Zhang, L.Shu, W.Sima and C. Sun "Properties of Corona 
Discharge under Positive DC Voltage at Low Atmospheric Pressure" 2006 Annual 
Report Conference on Electrical Insulation and Dielectric Phenomena 

Foreman, Richard T.T. and L.E. Alexander. 1998. Roads and their major ecological 
effects. Annual Review of Ecological Systems 29: 207-23 1. 

Bayne, E.M., L. Habib and S. Boutin. 2008. Impacts of Chronic Anthopogenic Noise 
from Energy-Sector Activity on Abundance of Songbirds in the Boreal Forest. 
Conservation Biology 22(5) 1186-1 193. 

A.S Far% M.M Dawoud, T.C Cheng and Jasen S. Cheng, "Occupational Exposure 
Assessment For Power Frequency Electromagnetic Fields," Bioelectromagnetics, Vol. 
5, No. 4, pp. 2107-21 13, Jan. 1996 

Ahlhom. A, Day. N, Feychting. M, Skinner. J, Dockerty.J., Linet.M, McBride, M. 
Michaelis, J.Olsen, J.K.Tynes, T.Verkasalo, P.K. A.Pooled Analysis of Magnetic 
Fields and Childhood Leukaemia, British Journal of Cancer, Vol. 83, NOS pp692- 
698,2000. 

Electrical Porcelain Insulators". Product spec sheet. Universal Clay Products, Ltd.. 
Retrieved 2008-10-19. 

Cotton, H. (1958). The Transmission and Distribution of Electrical Energy. London: 
English Univ. Press. copied on Insulator Usage, A.C. Walker's Insulator Information 

page 

Holtzhausen, J.P.. "High Voltage Insulators". IDC Technologies. Retrieved 2008. 

Grigsby, Leonard L. (2001). The Electric Power Engineering Handbook. USA: CRC 
Press. ISBN 0849385784. [ l l ]  S.T.J. Looms. Insulators for High Voltages. Peter 
Peregrinus Ltd, London, 1998. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



Diesendorf, W. (1984). Insulation Coordination in High Voltage Power Systems. UK: 
Butterworth & Co.. ISBN 0408704640. reprinted on Overvoltage and flashovers, A. 
C. Walker's Insulator Information website. 

G.Karaday and R. Farmer. Insulators and Accessories. Chapter 10, (Book chapter). 
Taylor & Francis Group, LLC. (2006). 

Da Silva, E. Improved Condition Monitoring of Ceramic Insulator. PhD, fmt year 
report, The University of Manchester. 

Elizabeth da Silva, 2008. Reliability of High Voltage Insulators PPT, The University 
of Manchester, unpublished. 

1. Mackevich, and M. Shah, "Outdoor Insulating Materials Part I: Comparison of 
Porcelain and Polymer Electrical Insulation," IEEE Electrical 

E.A.Chemey, "Non-Ceramic Insulators - a Simple Design that Requires Careful 
Analysis," IEEE Electrical Insulation Magazine, Vol. 12. 

ANSVIEEE Std. 987'Final draft balloted in 1999: IEEE Guide for Application of 
Insulators, to be published in 2000. 

ANSVIEEE Std. 987-1985. lEEE Guide for Application of Composite Insulators. 

IEC Publication 507 (1997). Artificial Pollution Tests on High Voltage Insulators 
(a.c.). 
IEC Publication 1245 (1993). Artificial Pollution Tests on High Voltage Insulators 
(d.c.) 

G. G. Karady, M. Shah, and R L. Brown, "Flashover Mechanism of Silicone Rubber 
Insulators Used for Outdoor Insulation - I," IEEE Trmactions on Power Delivery, 
Vol. 10, No. 4, October 1995, pp. 1965-1971. 

G. G. Karady, "Flashover Mechanism of Non-ceramic Insulators," IEEE Transactions 
on Dielectrics andElecfrical Insulation, Vol. 6, No. 5, October 1999, pp. 718-723. 

F.A.M. Ruk. Mathematical Models for Pollution Flashover. 1981, pp. 71-103. 

D.C. Jolly. Contamination Flashover Part II, Flat Plate Model Tests. IEEE No. 6, 
Nov. 1972, pp. 2443-2451. 

L.L. Alston and S. Zolendziowski. Growth of Discharges on Polluted Insulation IEEE 
July 1963, pp. 1260-1266. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



H. Boehme and F. Obenaus. Pollution Flashover Tests on Insulators in the Laboratory 
and Systems and the Model Concept of Creepage-pa&flashover. CIGRE paper NO. 
7, June 1969, pp. 1-1 5. 

Junhong Chen, "Direct-Current Corona Enhanced Chemical Reactions", Ph.D. Thesis, 
University of Minnesota, USA. August 2002. 

F.W. Peek (1929). Dielectric Phenomena in High Voltage Engineering. McGraw-Hill. 
ISBN 0-9726596-6-8. 

Leonard Loeb (1965). Electrical Coronas Their Basic Physical Mechanisms. 
University of California Press. 

James D. Cobine (1941, reprints in 1958, 1970)). Gaseous Conductors; Theory and 
Engineering Applications. McGraw-Hill or Dover reprints 

L.Loeb, Electrical coronas. Berkeley-Los Angeles: Univ. of California Press, 1965. 

E. R Taylor, V. L. Chartier, D. N. Rice, "Audible Noise and Visual Corona fiom HV 
and EHV Transmission Lines and Substation Conductors Laboratory Tests," IEEE 
TRANS. POWER APPARATUS AND SYSTEMS, Vol. 88, pp. 666-679, May 1969. 

Bernhard, Frank (1921). EMF Electrical Year Book. Electrical Trade Pub. Co.. p. 822. 

Looms J. S. T., "Insulators for High Voltages". Peter Peregrinus, London, 1988. 

IEC 1109: 1992. "Composite Insulators For AC Overhead Lines With Nominal 
Voltages Larger Than 1000 V - Annexure C". 

IEC 815. "Guide for the Selection of Insulators in Respect Of Polluted Conditions". 
IEC Recommendations. Publication 815, 1986. 

Vosloo, W. L., Holtzhausen J. P., Roediger A. H. A. "Leakage Current Performance 
of Naturally Aged Non-ceramic Insulators Under a Severe Marine Environment". 
Africon, September 1996, Stellenbosch, 1996. 

Holtzhausen J. P. "Leakage Current Monitoring On Synthetic Insulators at a Severe 
Coastal Site". The Transactions of the South Attican Institute of Electrical Engineers. 
September 1994. 

D. A. Swift, "Flashover of an insulator surface in air due to polluted water 
droplets,ll"in IEEE Proc. 4th Int. Conf. Properties and Applications of Dielectric 
Materials, 1994, pp. 550-553. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH


