
ttrinivas lnstltutc ol Iecfinotogv
l ;lirarV ilrnfielnra

USN .::""=::, i"

.dr**,x. *=.i

. ,t.S*l\p

r lt.|!. Uegree Examl*#:ilron, Jul)
H i gh Voltage E#hr:ki"heeri ng

- 'iqhwl

18EE56

..:,,,Mar. Marks: 100

(08 Marks)

'1:r;; ':'"

Fifth Semester B.E. Degree Examination, July/August 2021

Time: 3 hrs.

0)o
o
Cd

<n

a)

0)
!

()X

Q:-
-t
Eo

j'oo 
ll

ioo
.= i.r<d$
kboyo
oC
dO

-!

Eq

a;I

o()

oocd(g
-o>!
d-

!(d

.?c.r
6 -lr

d_Rtrd
o _.i

v; .9.6:
,t a)
@ tr=

!o5*
^.=>\ (H
bootrbo

=9
=oo-
a?o{
-i Gi

{)

z

L
o
o.

1 a. What is Paschen's law? How do yoi}]account for the minimum vdltage for breakdown under
a given "p * d " condition? 

o, . .: ..::::.... : (06 Marks)

b. Derive an expression for th9, ffiAt in the air gap that is''.:i.'=ioe"d considering Townsend's

frst ionization co-efficient. ., ,,:, ,,,,,,,,. 
,'ri' (07 Marks)

c. In an experiment in a_cdffin gas it was found th.4} qle steady state current is 5.5x10-8A at

8 KV at a distance of;l0ffi'tm between the planeiffirodes. Keeping the field constant and

reducing the distance.'tH.0.1 cm results in a cwrent of 5.5x10-eA. Calculate Townsend's
primary ionizatioh Coefficient o. '5= (07 Marks)

2 a. Explain brleAyry;6ble theory of breakdown in liquid dielectrics. (05 Marks)

b. Explain mdpgnded particle theory of breakdown in liquid dielectric. (05 Marks)

c. Exp lain-'flftE fo llowing breakdown,,rfrb,g.hanism in so lid dielecJric s,

(ii) Thermalbreakdown "., ." (l0Marks)

.{ l; fl 4:-uoo
3 a. Explain with a neat diag@and waveforms tltq*v&ltage multiplieffigcuit using Cockcraft-

Waltonprinciple. - * *l (07Marks)

b. A Cockcraft-Walton*typd voltage multiplier has l0 stages.witli capacitance all equal to
0.08 pF. The supplytransforms secondary?oltage is 1l5-f€Vj:irt a frequency of 150 Hz.If
the load current to be supplied is l0 ntA, find:

(i) Average ripple.

(iir)_u;;,,Jhe optimum numbB\,q.f capacitors for,.l1l"ruum regulation or voltag. dtloshu.r.o

c. Expliin the necessary of using isolating transformers for excitation with cascade translormer
units, if the power requifeftnt is large? (05 Marks)

4 
ii,fiWrrn 

neat sketch, P&in the Mark's 
:,,:U* 

arrangement for multistage impuls. 
A?yiffrri

b. " Define the wav_6 ."front and wav-e. il times of an impulse voltage wave. What are the
percentage tohinces for a standard lighting impulse wave? (06 Marks)

c. Calculateq,pfrbnt and tail resi$thflce for 5 stages. 1000 KV with capacitance of each stage

is 5 pF and H"load capacita:rce of 10000 pF for 1 ps front and 50 ps tail wave. (07 Marks)

Note: Answer anffiW full questions. -i ,

'6:...C.IW

,+ryrllgiillr'

Explain the working piigqiple of generating voltmeter with a diagram.
b. A generating voltmetj:r''ii required to measure voltage between 15 KV to 250 KV. If the

indicating meter re,gdS a minimum current of 2 pA and a maximum of 35 pA, determine the

capacitance oft'tlts'$enerating voltmeter. The speed of the drive motor is 1500 rpm.
(04 Marks)

c. What is Rogowski coil? Explain with p neat diagram its principle of operation for
measur,,L,,,, rt of high impulse currents. (08 Marks)
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6 a. Explain the factors that influence the measurement of highytttFe'be using sphere gupd; 
Nru.LO

,*, !' ,.

b. Write a note on Cathode-Ray oscillographs for impu-|de fr9ust""*t'tt' (08 Marks)

c. How is a compensated dc potential dirid., *.*li} ho.ut,'t the dc voltage 
[.T'Y|-Ssystems? 

._ l, l'
7 a. Explain the different theories ofcharge formaffilil clouds. .".. (08 Marks)

b. With suitable figs explain the principles ayrd,*fuiactioning of, 
-..it',,, 

.'

(r) Expulsion gaps (ii) frotg"e'pfues {'.. 
'- (08 Marks)

c. Writ. a note on-c|aracteristics of fightnhdtitrokes. (04 Marks)

.*,,-, 
=%' 

s (08 Marks)
8 a. Write a note on surge arresters'* -! .- a Exptain ro#il;f.r;i;{iff&-$Lordination on nV ,idfl power svstem' 

(08 Marks)
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(07 Marks)

c. Write a note on insulati
(04 Marks)

operationq&s.h.ting bridgg for threetermin"l,TlTll:lt:I^^",."-*i0 Marks)

b. Exptain aiscfrarffitffit{on using straight detectOr 6r partial discharge measurement'Marks)

varl0us ve the following Pa

is used to test a sample of insulation' The

rqlenee The standard capacitance 500 pF,

the resi ;";;0 ffi;;d br| h with parallel combination R and C, has 180 o and
\. ^,r:, -.*-^^-1^ :+^ -^-^lt-l o^rri..olcnf lnqq

.ffi *E::+
i'! "6

}gye# at sub stations w ithpr,ot dctive zo ne s'

e' 'qise'i*

10 a. A 33 KV,
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b. Write a short 
"ot" 

o" tisting o;C'abitt' .* =t

hods ro tesl,thdinsulators and bg$,Q.gs.l{
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