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USN

Seventh Semester B.E. Degree Examination, Dcc.2017/.]an.2018

High Voltage Engineering

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
atleast TWO questions from each part.

PART - A
1 a. What are the industrial applications of high voltage? (05 Marks)
| N (05 Marks)

b. Ex.plain the need of high voltage in the laboratory.
¢. With a neat sketch explain the principle and working of electrostatic painting. (10 Marks)
2 a. Derive an expression for the current in the air gap i = iy " considering lo“"““"d‘ ﬁ:’;
- (08 Marks

ionization coefficient.
b. 1 ~ . . . - ant is 6 « 107°A al
. In an experiment in certain gas it was found thar the steady state current IS
ficld constant and

10kV at a gap spacing of 0.dcms between the electrodes keeping the
10°A was obtained. Calculate the

reducing the gap spacing to 0.2cm a current of 10 x
(06 Mlarks)

townsend primary ionization co-efficient of '\ o
c.  What is meant by time lag of breakdown? Explain statistical and formative time lag.
s (06 Marks)

d explain the streamet s theory. (10 Marks)
d thermal breakdown in solid insulating
(10 Marks)

3 a.  What are the limitations of townsend theory an
b. Briefly explain electro mechanical break down an
materials.

generates high voltage AC.

4 a.  With the help of a neat sketch. explain how cascade transfer
(06 Marks)

p of a three stage HVDC circult.
(08 Marks)

1VDC circuit with a stage
(06 Marks)

b. Derive an expression for average ripple and voltage dro

voltage drop of a 4 stage

. Determine the average ripple and
at of 500mA. Supply frequency is 50Hz.

capacitance of 4 pF and a load curre

PART -B

5 a. Define the wave front and wave-tail times of an impulse voltage wavc. What arc the
rances for a standard lighting impulse wave? (06 Marks)
impulse voltage can be developed in the laboratory by

(08 Marks)

Mar, circuit.
c. Calculate the front and tail resistance for 5 stages. 1000kV with the capacitance of cach

stage is SpFF and a load capacitance of 10,000 pF for Ips front and 30ps tail wave. (06 Marks)

percentage fole
b. With the help of a neat sketch how

6 a. Explainthe working principle of generating voltmeter with a figure. (08 Marks)
b. A generating voltmeter is required to measurc voltage between 15 kV to 250kV. If the
indicating meter reads a minimum current of 2pA and a maximum of 35pA, determine the
capacitance of the generating voltmeter. The speed of the drive motor is 1500 rpm. (04 Marks)

c. Explain the factors that influence the measurement of high voltage using the sphere gap
(08 Marks)

| of2
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With the help of a diagram of Schering bridge explain how capacitance and tand can be
measured. (08 Marks)

Explain the transformer ratio arm bridge for audio frequency range measurements.
(06 Marks)
Discuss the factors affecting the discharge detection. (06 Marks)

Explain in detail the testing of circuit breakers. (10 Marks)
f transformer?

What are the tests on transformer and explain in detail the impulse testing 0
(10 Marks)
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10EE73

Seventh Semester B.E. Degree Examination. June/July 2017
High Voltage Engineering

+ 3 hrs. Max. Marks: 100

current growth in a gas discharge due to secondary mechanism.

Note: Answer any FIVE full questions, selecting
atleast TH'O questions from each part.

PART - A

Explain the need for generation of high volages in the laboratory. Mention its applications.
(05 Marks)

ention the

U are 2 Ir . . ~ . . . v
What are the advantages of transmitting electrical power at high voltage? M
) (05 Marks)

industrial applications of high voliage.

Describe the working principle of electrostatic precipitator and clectrostatic painting.
(10 Marhs)

Define Townsend's first and second ionization co-efficient. Derive an expression tor the
. (10 Marks)
What are eclectronegative gases” Why is the breakdown strength of these gases higher
compared to that of other gases? (05 Marks)
A steady current of 600pA flows through the plane clectrode separated by a distance of
0.5cm. when a voltage of 10KV is applicd. Determine the Townsendss first ionization co-
efficient if a current of 60pA flows when the distance of separation is reduced to 0.1¢m and
the field is kept constant at the previous value. (03 Marks)

What is thermal breakdown in “solid diclectrics™ and how it is practically more significant
than other mechanisins? (06 Marks)
Explain briefly suspended particle theory of breakdown in liquid dielectrics. (06 Marks)
The following obscrvations were made in an experiment for determination of diclectric
strength of transformer oil. Determine the power law equation

Gap spacing (mm) 4 8 | 10

Breakdown voltage (KV) | 88 135 | 165 | 212

(08 Marks)

Describe the working of a 3-stage Cockerofi Walton's cascaded DC -generator. Derive the
expressions for ripple and output volage. (08 Marks)
With the help of a neat sketch. explain the construction and working principle of cascading
of transformers of three units, for producing very high "AC™ voltage. (06 Marks)
At Cagkratt Waltkon Girou, s Al capacitons {4 QayE . The secondary valtags ot
al a frequeney of 130Hz. 1t the load current 1s 1 mA
) the optimum number of stages for maximum
(06 Marks)

the supply transtormer 15 100 KV
determine i) voltage regulation ii) the ripple in
output voltage.

For More Question Papers Visit - www.pediawikiblog.com
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PART - B

Pescrlbc the method of generation of impulse currents. Derive the related mathematical
l;)rmu.lac. How are capacitors arranged in such circuits? (07 Marks)
escribe the Tesla coil with its equivalent circuit and output waveforms. Give the

application of Tesla coil. Show that vs = v) =L iy with usual notations. (07 Marks)
CH

’\’“ ‘“jPU\SC generator has cight stages with each capacitor rated for 0.16 micro-farad and

125 I\‘V the !ond capacitor available is 1000 Pico-farad. Find the series resistance and the

damping resistance needed to produce [.2/50 micro-second impulsc wave. What is the

maximum output voltage of the generator if the charging voltage is 120 KV (06 Marks)

o mesure high voltages. Explain the
d also suggest suitable remedial
(10 Marks)

measure.,
Describe with a neat sketch the working of a generating voltneter used to measure high DC
(06 Marks)

voltages.

An absolute electrostatic voltmeter has a moveable circular plate 8cms in diameter. If the

distance between the plates during a measurement is 4mm and the applied voltage is | KV.
(04 Marks)

Calculate the force on the plate [Assume medium as having Er = 1].

Dl_scuss how resistance potential dividers are used
effect of stray capacitances on such measurements an

agram the principle of pulse current
(07 Marks)

tance and loss angle of a
(07 Marks)

used to test a sample of insulation. The

What are partial discharges? Explain with a neat di
measurcment of partial discharges by straight detection technique.
Describe the Schering bridge method of determining the capaci
diclectric specimen. Derive the relevant formulac.
A 33KV. 50Hz high voltage Schering bridge is
various arms have the following parameters on balance. The standard capacitance 500pF the
resistive branch 800ohm and branch with parallel combination of resistance and capacitance
has valued 180 ohms and 0.15pF. Determine the value of the capacitance of this sample its
parallel equivalent loss resistance the power factor and the power loss under these test

conditions. (06 Marks)

are the faults detected
and located? (08 Marhs)
Mention the different power frequency tests that are carried out in practice on HV insulators.
Explain the procedure of conducting cach of these tests. (08 Marks)
Explain any one method of testing cables. (04 Marks)

With a neat diagram, explain the impulse testing of transformers. How

* ¥ % b &
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Scventh Semester B.E. Degree Examination, May 2017
High Voltage Engineering

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, selecting arleast TWQ questions Srom each purt.

=]
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d.

PART - A

Enumerate the major applications of high voltages and their need for generation n
laboratory, (06 Marks)

EExplain the process of ionization by collision and hence derive the current growih cquation.
(10 Narks)

A _slc:ltl)' current of 600 pA flows through the plane electrodes separated by a distance of
0.5cm when a voltage of 10KV is applied. Determine the Town send’s finst ionization
coefficient ifa current of 60pA Nows when the distance of separation is reduced to 0.lcm
and the field is kept constant at the previous value. (04 Marks)

(07 Marhks)
C.
(07 Marks)

Brielly write about Paschen’s law and its significance.
Discuss the time lags of break down, with a diagram for step function voltage puls

Explain how breakdown oceurs in liquid diclectrics due to cavitation and bubble theory.
(06 Marks)

Write a note on electromechanical breakdown mechanism in solid dielectrics. (07 Marks)
With aid of related heat gain loss curves and encrgy conservation equations. explain
Thermal mechanism of breakdown in solid diclectries. ' (U8 Marks)
An AC voltage of 60KV is applicd between two parallel plates rounded at the cdges and
placed 2em apart in air, A press board sheet of thickness 0.2cm is placed on the lower plate
as shown in fig. Q3(c). Calculate the voltage across the air gap and the press board sheet.
Given permintivity ol press board =4, : (05 Marks)
i V= 6o (4%

P S I R
Y

plafl N ' Aiy Jal,

J - ;}_(u_ ,?4;'1_ =y o
Fig.Q3(c) :

State the advantages of series resonant circuil over cascade connection. (05 Marks)

Deseribe Tesla coil with its equivalent circuit and output waveform. lHence show that
C . )

Vy =V, [n—= with usual notations. (09 Marks)

Three. 350 KV. T MVA festing transfonners with 10% short circuit impedance are

connected in cascade. Determine the short circuit current il flash over occurs when the

transformers are excited to a voltage of 200 KV each. (06 Marks)

For More Question Papers Visit - www.pediawikiblog.com
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PART-B

Define Standard lighining impulse voltage wave with a ncat sketch thereby mention ils
tolerance limits as specified by various intemational standards. (04 Marks)
Explain triggering of impulse generator by using trigation gap circuit schematic. (08 Marks)
A single stage impulse generator circuit has a stage capacitance of 0.1pF. The wave front
and wave 1ail resistances are 285Q and 540Q respectively. The capacitance of insulator to
be tested is 1000pf. If the charging voltage is 100KV then determine

1) Wave shape of impulse voltage wave (t1/2) i) Pcak value of the output impulsc

iii) Voltage cfficiency of the generator. Iv) Impulsc generator energy rating.
Given: a=0.01813 x 10" and B = 3.544 x 10°. (08 Marks)

Explain the method of measuring HVDC using series resistance micro ammeler and hence
wrile its limitations. (08 Marks)
Describe Chubb and Forfescue method of measuring high AC peak voltages. (08 Marks)
An absolute clectrostatic has a movable circular plate of $cms in diametcr. If the dislance
between the plates during measurement is 4mm, determinc the potential difference when the
force of auraction is 0.2 gram weight. Given: | kg =9.8IN. (04 Marks)

Briefly explain the factors affecting measurement of voltages using standard s;:l:gr‘cl %il:)
a

Describe the method of measuring capacitance and tans § using HV Scherh:_lgol::ldfc)-
NMarks

Why pantial discharge tests are performed on High voltage cables? Explain the mcthodkof
(10 Marks)

conducting these tests on cables. ) \
Name and explain in brief different tests that are carried out on High voltage u;(s)lil‘alo'rs)-
(10 Marks

%k ok kN
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Seventh Semester BLE. Degree Examination, Dec.2015/Jan.2016

Time: 3 hes High Voltage Engineering
Max. Marks: 100
Note: Answer FIVE Sull questions, selecting
at least TWO questions from each part.
‘ PART - A
1 a EJg)luln Ehu need for gencration ofAvcry high voltages in the laboratory.
atare the advantages of transmitting clectrical power at high vollages?

c. Descri 5 At . £
workrﬂf the various components of clectrostatic precipitator (ESP) and nis priscipls ol
ng. (05 Marks)

(U6 Marks)
(U6 Varky)

2 a. Write the preferre N _ .
th .C.th pn'k”fd properties of gascous dielectric for high voltage applications. Give any
- rcT examples of gascous diclectric, (06 Marks)
© EXplain the process of jonization by collision and hence obtain the Townsend's current
growth cquation, (08 Marks)

C. Il - : 4 . 3 . - =
8]!23 CXperiment in a certain gas it was found that the stezdy state current is 3.5x 10 A at
_.1! a distznce of 0.4 cin between the plane clectrodes. Keeping the ficld constant and
reducing the distance to 0.] em results in a currert of 3.3x10 " A. Calculate Townsend's

primary ionization cocfTicient c. (66 Marks)

J a Stateand cxplain Paschen's law. (26 Marks)

b. Explain the following breakdown mechanisrs: in solid:

1) Streamer breakdown. i) Electromechanical breakdown. (14 Marks)

4 a. Explain with a neat figure, how cascade transformers generate high ac voltages. (08 Marks)
- Explain the principle of operation of a resonant transformer. (06 Marks)
¢. A Cockcrofi-Walton type voltage multiplicr circuit has eight stages with capacitances all
equal to 0.05 uF. The supply transtermer seeondan voltage is 125 KV at a frequency of
150 Hz. Tf the load current to be supplicd is 5 mA. Find
1) The voltage drop and regulation.
i) The optimum number of stages for minirum voltage drop.

PART - B

(06 Marks)

(0K Marks)

5 a. Explain the Marx circuit arrangement for multistage impulse gencrator.
(06 Marks)

- Explain the operation of a trigatron gup.
€. A l2-stage impulse gencrator has 0.126 pF capacitors. The wavefront und wave tail
resistances connecled are 800 ohms and 5000 ohms respectively. If the load capacuor is
1000 pF, find the front and tail lines of the impulse wave produced. (06 Marks)

6 a. Witha schematic diagram, explain the principle of operation of a gencrating voltmeter.
(08 Marks)

b.  Explain the Chubb and Forteswe method for measurement of peak value of an ac voltage
(06 Marks)

waveform.
Cxplain the principle o operation ol an electrostatic voltmeter for measurement of very high

dc and ac voltages. (06 Marks)

7 a. Explain thc mcthod of balanced detection for locating partial discharges in clectrical
(10 Marks)

cquipment.
b. Explain how capacitance and tan$ can be measured using a Schering bridge. (10 Marks)

(s}

8 a. Decfine the following terminologies: 1) Disruptive discharge voltage.
ii) Fifty percent Flashover voltage. i) Impulse voltages. (06 Marks)

b. Write bricf notes on: i) Testing on insulators.  ii) Testing of czbles. (14 Marks)
LI )
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Seventh Semester B.E. Degree Examination, June/July 2015
High Voltage Engineering

Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, selecting

atleast TWO questions from cach part.
2. Missing data may be suitably assumed.

PART - A
1 a Whatare the advantages of transmitting clectrical power at high voltages? ¢ .\I;nr:ﬂ
b Explain in brief the need for gencrating high voltages in the laboratory. (oo tarks)
c.  What are the industrial applications of high voltages? JREEEATESS

2 a. Define Townsend's first and sccond ionization coefficients. Derive from fundumentals l:)'-.
cocfficients. Derive from fundamentals the current growth cquations and ‘hence AR

Townsend's criterion for breakdown. “9 '“"”7“’
b.  Derive and explain Paschen’s law, e :1.":;)
¢.  Explain bricfly formative time lag and statistical time lag. (05 Marks)

3 a. Lxplain any two theories that explain breakdown in commercial liquid dieleetrics. (10 Marks)
b, Explain the electromechanical breakdown of solid diclectrics. (05 Marks)

¢. A solid specimen ofielectric has a diclectric constant 4.2 and tan 6 = 0.001 at frequency ol
5011z If it is subjected to an alternating field 50k V/iem. Caleulate the heat generated in the
specimen due Lo the dielectric loss. ) (US Marks)

4 a. Lxplain how high dircct current, voltages can be gencrated using a Cockeroll Walton circuit.

(07 Narks)

b.  With the belp of a neat sketeh, 'cxplain the construction and working principle of cascading

of transformers of three units. (07 Marks)

¢. A Cockerofl-Walton type multiplier has right stages with capacitances, all equal to 0.05puF.

The supply transformer sccondary voltage is 125kV at frequency ol 150 1z (f the load
current to be supplicd is SmA. find: i) the pereentage of ripple  and i) Regulation.

(06 Marks)

PART -B

h
[5]

Explain how impulse voltages are generated in a laboratory using Marx circuit. (08 Marks)
b. Explain the working principle ol a Trigatron gap tipping circuit used lor the impulse

generator. (06 Marks)
c. A 2 stage impulse generator has 0.126 pF capacitors. The wave front and the wave tail
resistances connected are 800 ohms and 5000 ohm respectively. [f load capacitor is 1000pl-.
Find the front and tail times of the impulse wave produced. (06 Marks)

For More Question Papers Visit - www.pediawikiblog.com
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Describe with a neat sketch, the working of a gencrating voltmeter used o measurc high
D.C. vollages. (08 Marks)
Explain the principle and construction of an electrostatic voluncter for the measurcment of
high voltages. (0% Marks)
What are the factors influencing the sparkover voltages of sphere gaps” (04 Marks)

Explain the construction and principle of operation of [1LV. Schering bridge used 101
dielectric loss and loss angle measurements. Derive the expression used. (UK Marks)
Discuss the method of discharge detection using straight detectors. _ (s Marks)
A Schering bridge was used to measure the capacitance and loss angle of an . l‘.'uwl;?ﬂs
At balance, the observations were: the value of the standard condenser = 100 pt. R:"' 31 KU.
Q. Cy = 0.00125 pF and R, - 636Q. What are the values of capacitances and tan 6 of the
brushing? O ¥Amrics)

(10 Marks)

onti > different electrical tests done on circuit breakers.
Mention the different electrical tests done on circuit b (10 Marks)

Describe various clectrical tests done on transformers.

'EEEE
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USN i ‘ ’ 10EE73
Seventh Semester B.E. Degree Examination, Dec.2014/Jan.2015
High Voltage Engineering

Fime: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, selecting
atleast TWO questions from caclt part.
o PART - A
1 a l:xplau'w ﬂ_k‘ advantages of wansinntivity power at higher voltages and mention the highest
transmission voltages of AC 1 DC in India ar present. (07 Marks)
b. Define Townsend first and second ionization coellivient. Derive an expression for the
current growth in gar discharge considering secondary enmssion. (08 Marks)
C. Inan experiment in a certain gas it was found that steady stale current 3.5 10™A at 8kV at
ﬂ.dlstancc of 0.dem between the electrodes. Keeping the ficld constant and reducing the
distance to 0.lcm results in. a current of 5.5 x 10”A. Calculatc the Townsend’s primary
1nization cocfficient *a’ neglect secondary jonization cffects. (05 Marks)
2 a. State and explain Pascheris law with necessary diagram. (06 Murks)
b.  What is meant by time lag and define both the types of time lags with the help of a diagram.
(06 Marks)
¢. Explain clearly the electromechanical breakdown in solid diclectric and suspended particle
theory mn liquid diclectric. (08 Narks)
3 a. What are the limitation of Townsend theory and explain clearly the Streamer's mechanism
of breakdown in gascs. (08 Marks)
b.  What is meant by corona discharge? Lxplain the breakdown in clectro negative gases.
(07 Narks)
c. LExplain in detail whatis meant by clectro convection breakdown i transformer. (05 Marks)
4 a. Explain the working principle ol cascaded transformer with a neat sketch. (07 Marks)
b. With a ncat sketch, explain the construction and working of a serics resonant circuit.
(06 Marks)
c. A Cockroft-Waltar type multiplicr has cight stages with capacitances equal to 0.15uF. The
supply transference sccondary voltage is 125kV (pcak) at a frequency of 50Hz. 1f the load
current is SmA. find: 1) % age ripple; ii) regulation and 1ii) The optimumn number of stages
10 oblain maximum output voltage. (07 Marks)
PART-B
5 a. Explain how impulse voltages are generated in laboratory using MARX circuit. (07 Marks)
b. An impulsc gencrator has cight stages with each capacitor rated for 0.16pl and 125kV. The
load capacitor available is S000pF. Find the serics resistance and damping resistance needed
to produce 1.2/50ps impulse wave. What 1s the maximum output voltage of the generator, if
the charging voltage is 120kV? (07 Marks)
¢. With the help of a neat sketeh, explain the working of impulse current gencrator. (06 Marks)
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10FE73
W{th aneat sketeh, explain the construction and working principle of clectrostatic volumerer
Bring out the advantages and disadvantapes. (0K Marks)
Explain the working principle of generating voltmeter with a neat sketch. (06 Marks)

Discuss in detail the factors affecting the measurement of high vollage using sphere gap.
' (06 Marks)

\V.ith the help of a neat sketch, explain the construction and principle of L.V, schering
bridge used for dicleetric loss angle measurements. Derive the expressions used. (07 Marks)
What is meant by partial discharge? Explain the measurcment of partial discharge ith a
ncat sketch, (:aari)

Explain how peak value of high voltage AC is measured using Chubb-Fortesene method. )
. = (06 Narks)

rransformer.

Explain with a ncat diagram, the procedurc for impulse testing of povier (08 Marks)
Arks

Write short notes on:

i) Testing of cables and insulated.
1) Volage double circuit.

i) Trigatron gap.

. . . . . - C M 1 S , ¢ -
iv)  Lightning and switching impulse voltage definitions with tolerances. (12 Marks)

¥ K E R
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Seventh Semester B.E. Degree Examination, Dec.2013/Jan.2014
High Voltage Engineering

Time: 3 hrs. Max. Marks: 100
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Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART - A

(06 Marks)

What are the industrial applications of high voltage?
(06 Marks)

Explain the need of high voltage in the laboratory.

Describe the working principle of electrostatic precipitator and electrostatic painting.
(08 Marks)

Derive an expression for the current in the air gap that is i = ive“! considering town send first
ionization coeflicient. (06 Marks)

R J I, . . - . -8 \/
In an experiment in certain gas it was found that the steady state current is 6 x 107A at JUN
at a gap spacing ot 0.4 cms between the electrodes. Keeping the field constant and reducing

the pap spacing to 0.2em a current of 10 x 107 A was obtained. Calculate the Townsend

primary ionization coellicient of a.. (06 Marks)
- ad
: o ! . . ic o
Derive an expression for the current in the airgap, that is 1= T '( ) considering
—" c —

secondary ionization coctlicient. (08 Marks)

(08 Marks)

What are the limitations of Townsend theory and explain the Streamer’s theory.

What is meant by time lag of break down? Explain statistical and Formative time lag.
(04 Marks)

Explain how thermal break down and electromechanical breakdown occurs in solid

dielectric. (04 Marks)
Describe Bubble theory and electro convection break down in liquid dielectric. (04 Marks)

With the help of a neat sketch. explain how cascade transformer generate high AC voltages.
(06 Marks)

With a neat diagram of Walton-Multistage HVDC circuit explain how high voltage DC is
generated in laboratory. (06 Marks)
Derive an expression for average ripple in "n” stage HVDC set for a load current of
I, frequency °I” and stage capacitance of "¢’ (04 Marks)
Determine the average ripple and voltage drop of a 4 stage HVDC set with a stage
capacitance of 4 pF and for a load current of 500 mA. Supply frequency is 50 Hz. (04 Marks)
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PART -B

.\\’ilh the help of the neat diagram explain how lightning impulse voltage can be developed
in the laboratory by Marx circuit. (08 Marks)
With the help of a neat sketch how impulse current is generated in the laboratory. (06 Marks)
Calculate the front and tail resistance for 5 stage, 1000 KV with the capacitance of cach stage
is SpFF and a load capacitance of 10,000 pF for 1us front and 50us tail. (06 Marks)

Explain with a neat diagram how high voltage can be measured using electrostatic voluneter.
(05 Marks)

Describe in detail how peak ac voltage is measured using Chubb and Fortescue circuit.
(05 Marks)

f.:xplmn how and why a sphere gap is used for measurement of high voltage. Explain the
factors that influence the measurement using sphere gap. (10 Marks)

" > M . - - - - iy P -
With the help ot a diagram of Schering Bridge Explain how capacitance and tan & can be
measured. (06 Marks)
What is meant by partial discharge? Explain how it is measured using straight method and
balance method. (08 Marks)
Discuss the lactors affecting the discharge detection. (06 Marks)
Explain in detail the testing of circuit breaker and insulators. (06 Marks)

What are the tests on transformer and explain in detail the impulse testing of transformer?
(08 Marks)

Write short notes on: i) Paschen's law and i) Rogowsky's coil. (06 Marks)
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