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EE 8701 — HIGH VOLTAGE ENGINEERING
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- Time : Three hours Maximum : 100 Iﬁai"ks_ : . o .

Answer ALL questions.

PART A —— (10 x 2 = 20 marks)

.'].).if.fex.ehti.ate between different t'y‘peé of .ove'r' Vo.lt'ages in é power sjzété;ﬁ_ '
 Write the cgiﬁéé of Cm"o.i.l'a.::_
St'até."'the 'pfop.él;t:i'és Qf ;::q.n.lpd.sité:die.lecigric.':_ :
o Whatls thermal breakdown in solid dieloctrics?
What 1s the 'p'l"i:r'icipl.é .o.f"olgéi.fét:ib'n.bf'é fésdnaﬁt transformer?

" Define trigatron gap.

A resistance divider of 1400 kV [impulse] has a high-voltage arm of
16 kile-ohms and a [ow-voltage arm conststing 16 members of 250 ohms, 2 watt
resistors in parallel. The divider is connected to a CRO through a cable of -
surge impedance 75 ohms and is terminated at the other end through a 75 chm - B
resistor. Calculate the exact divider ratio. e

Capacitance voltage dividers are preferred for high ac voltage measurements. - ' 0

Justity. .

© What is insulation coordination?

Compare type and routine tests.




11.

12.

i3

14

i5.

(a}

(b

(&)

(b)

(a)

(b

{(a)

(b}

(a)

(b)

P{RT B— (5 % 13 = 65 marks)

Describe th'e Valiou's' 'methods 1mplemented for protection against
lightning over-voltages in an electrical power systen.

(1)  Describe about surge arresters with their g’enérzﬂ characteristics.

)

(1) Fxplam the reasons for pOWer frequency over Voltages i an
electrical power system. i {4)

Discuss the various breakdown theories involved in comme1c1a1 liguid
dielectrics.

Or

Descube the eurrent growth phenomenon in a gas subjected to uniform
electric fields. :

Explain with diagrams, different types of 1"ect1f1er c11"cu1ts for producing
high dc voltages.

(i) Sketch the Marx cn"cuzt arrangement f01 multistage impulse
generators. T e NI T (4

{i1) HOW 15 the basn: arrangement modlfled to accommedate the wave
time control resmtanees" A o (3

Describe the generatmg voltmeter used for measuring high de voltages.

How does it Compare Wlth a petentlal divider for measumng high de
voltages? - S o

Summanze Wlth schematm dlagrams how dc current can be measured
using de current fransfor mels : :

Explain the variots HV téstihg’s carried out on Insulators and Bushings.

Narrate in sequence the various high voltage tests being carried out in a
Power Transformer. :

o
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"PART C — (1 x 15 = 15 marks)

() 1) A Cockeroft-Walton type voltage multiplier has eight stages Wi‘ch_
capacitances, all equal to 0.05 g F. The supply tlanSfoimer'

current to be supplied is 5 mA, find

(1)  the percentage ripple, ' 3 :: g ('2)".
(2) the regulation, and ._ : 5 §)]
(3) the optimum number of stages for mini.mum'fégu}a‘tion”dr-._': ' f_:-
voltage drop. .. . RSN @y
() Give the mathematical model for hghtmng dlschalges and explaln: S .
them. _ L _ _ {10y
o SRS

secondary voltage is 125 kV at a frequency of 150 Hz If the laad_ BRI o

(b)  Derive Townsend’s criteria for the bleakdown of gaseous dle]_ectrlc.'-_

medium.
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