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Answer the fol lowing questions

Question I (25 murks)
( l-a) Discuss the f lashovcr phenomena ncross I{.V. insulator surt 'aces in air considering mcchanisms and
crit ical volt:rgc calculations of the f lashover.

( l-b) Explain the characterist ics ol 'mean breakdorvn gradient of rod-plane gaps under impulse,
alternating and D.C voltages as a lunction of gap lcngth.

( l-c) Discuss the pre-breakclown discharges phenornena.

(2-a) Explain the Obenaus f lashovcr motlcl
n1 o  r l  g lc .

(25 murks)
of high voltage insulators considering physical, and electr ical

(2- ' ,1 Discuss b,r ief ly thc cl l l 'ct of atmosphcric condit ions, clcnsity of air, and humidity on f lashnver
r oltage of high voltage insulators.

Question 3 (25 marks)

r- i-:r) Discuss the l ightning ntechanisrn.

r-1-b) C'ornpere betlvcen l ightning ul 'ervoltages protcction consiclering spark gap and surge arresters.

r - l -e  )  Contpare thc pcr lbrmancc character is t ics  of  s i l icon c t rb ic le  arrcstcr rv i th  a z inc ox ide arrcster .
\\  lrat rre the advantagcs ancl disadvantngcs of cach?

' -1-d t f-rplain horv to selcct surge arrcste r rating in extra high voltage system. Give an example.

Question 4 (25 marks)

,  J-.1 \\  hrrt urc thc rrpes of extra higlr voltage cables considering thcir constructions?

r- - r l) i>cu:s the cff 'ect ol ' temperature orr brcakdot'n sfress in extra high voltage cables.

(- l-c) \  3-phirse 275 kV cable systcm consist ing of 3 singlc-core cables is designetl to operate at a
nrarimurn r oltage of 287 kV, l ine-to-l irrc. l ts l i l 'e is expected to be 30 years. In the fhctory, a 15 minute tcst
is inrended to bc given. ' I 'al i ing n = 12, calculatc the magnitude of test voltage to be applied befween
conductor rnd sheath that n' i l l  simulatc scrviccr condit ions using maximum continuous voltage as the
hasis  I 'or  des ign.
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