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Sixth Semester B.E. Degree Examination, June/July 2016
Switchgear and Protection

3 hrs. ) " Max. Marks:100
Note: 1. Answer any FIVE full questions, selecting
atleast TWO questions from each part.
2. Missing data, if any, may be suitably assumed.
PART - A
State any five differences between a circuit breaker and a fuse. -~ (05 Marks)
With a neat sketch explain the construction and working of a HRC fuse. (08 Marks)

In a 220 KV system having a line to ground capacitance of 0.015 uF and an inductance of
3.5H, determine the voltage appearing across the pole of the circuit breaker if a magnetizing
current of 6.5A (instantaneous) is interrupted. Determine .also-the value of the resistance to
be used across the contacts to eliminate the restriking voltage. (07 Marks)

Explain the principle of DC circuit breaking 1ndlcat1ng the V — I characteristics and relevant
operating zones. y (05 Marks)
Fora 132 KV system, the reactance and capacu ance up to the location of the circuit breaker
1s 3 Q and 0.015 pF respectively. calculate’:
1) Frequency of transient oscillation _

1i) Maximum value of restriking Vo}tase across breaker contacts

ii1) Maximum RRRV. (07 Marks)
A 50 Hz 3 — phase alternator w1th grounded neutral has an inductance of 1.6 mH per phase
and is connected to bus bar through a circuit breaker. The capacitance to earth between the
alternator and circuit breaker 1s 0.003 pF per phase. The circuit breaker opens when rms
value of current is 7500A. Determine : 1) Maximum RRRYV ii) time for maximum RRRV 1ii)
Frequency of oscﬂl,atlons. _ (08 Marks)

Explain the wo\:rlging of an air blast circuit breaker with reference to :

1) Axial blast.ii) cross blast. (08 Marks)
Name any. ten significant advantages of SF¢ breakers. (06 Marks)
Explain short circuit breaker test layout with a single line diagram. (06 Marks)
What are the advantages of synthetic testing of circuit breakers? (08 Marks)
_Explain direct and indirect lightening strokes. (08 Marks)
State any four essential requirements of a ‘Surge Diverter’. (04 Marks)
PART -B
With a diagram, explain the zones of protection in a typical power system. (08 Marks)
Name any six essential characteristics of a protective relay. (06 Marks)

Determine the actual time of operation of a 5A, 3 second over current relay having a current
setting of 125% and a time multiplier of 0.6 connected to a supply circuit through a 400/5
CT when the circuit carries a fault current of 4000A. The operation time of the relay is
3.5 sec. for the estimated value of PSM. (06 Marks)

Describe the operation of the following relays with neat sketches :

1) shaied pole type induction relay ii) watt hour meter type induction relay. (12 Marks)

Explain the working principle and characteristics of an impedance relay. - (08 Marks)
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Explain the Merz — Price protection for Y — connected alternator. What are the advantages?
(10 Marks)

A synchronous generator rated for 20 KV protected by circulating current system having

neutral grounded through a resistance of 15Q. The differential protection relay is sat to

operate when there is an out — of — balance current of 3A. The CTs have a ratio of 1000/5A.

Determine, _ R

i) Percentage of unprotected winding

ii) Value of earth resistance to achieve 75% protection of winding. (10 Marks)

Explain the working of a Buchholtz’s relay for transformer protection with neat diagram.
RaN (10 Marks)
Explain single phasing preventer for induction motor with a diagram.. (10 Marks)
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1 & Explain the construction and working of 2 HRC fuse with a neat sketch. List the advantages

and disadvantages. {18 Riarks)

b. Write a short note on energy management of gower. ; (85 Marks)

c. Explain difference between isolating switch and load breaking swiich. ' (85 Marks)

2 €2 What is Resistance switching? Derive an expression for ¢ tco,l V Eue of resistance to be
added to circuit breaker. aE {08 Marks)
Explain in detail, two theories of arc interruption in circuit Breakers. (66 Marks)

Q
oo

In a 132KV system, the reactance and capacitance up to the location of the circuit breaker is

32 and 0.015 respectively. Calculate the llowing :
1} The frequency of transient osciliation ‘
it) Maximum value of restriking v itage across the contacts of the circuit Breaker and
1) Maximum value ofrate of rise restriking voltage. (06 Wiarks)

3 2 Explain the working of an air blast ¢ir ret
1) Axial blast i) Cross biasr. R (12 Marks)

b Explain the properties of SFq gas. : (08 Marks)

4 a. With a neat diagram explain é:hu shiort cirouit . (68 Marks)
b. With a neat diagram, explain any one type of synthetic testing of circuit Breaker. (86 Marks)

c. Explain the phenomenenlofi/jcrh tning discharge. {66 Marks)
o PART - B

\,/ Explain the concept of prlmary and back up protection. (66 Marks)
What are the esspnual qualities of a moi: ctive relay? BExplain them brietly. (10 Marks)

‘ What is Relay? Define : i) Pickup level i) burden i) dropout with respect to relays.
o (64 Marks)

6 \,a/ With a neat sketch, explain the working of induction type directional over current relay.
(10 Marks)
_¥— Explain wlth a neat circuit, the working of voltage balance differential relay. (05 Marks)
o~ Explain the working principle of an impedance Relay. (65 Marks)

7 & Draw and explain the Merz — Price protection of alterator siater windings, state its
advantage ( Y and A connected altema (or3). (10 Mark
54 A 6.6KV, star connected alternator has a transient reactance of 282 per phase and m:p"g
winding resistance. It is protect d by ¢ {1
alternator neutral is earthed through the resistance of 7.5€1 ine re—ia

when there is out of balance current of 1 amper& 1
transformers. How much % of winding is prot

4

g
circulating current Merz — Price p otection.
€

rou

amper current
(16 Marks)

& a. With the basic circuit diagram, explain i otection for a
transformer. ' (08 Marks)

b, Explain single phasiﬁg in induction meters. How motor is protected from single phasing
(08 Marks}
c. List the various abnom;ai conditions against motor has to be
protected.. : _ {04 Marks)
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Sixth Semester B.E. Degree Examination, June/July 2015
Switchgear and Protection

Time: 3 hrs. Max. Marks:100

Note: Answer FIVE full questions, selectmg oy
at least TWO questions from each part.
PART - A

1 a. Define switchgear, Distinguish between isolating and load breaking switch. (04 Marks)
. _b: Explain why silver is used as fuse material inspite ofits high cost. . .0 (06 Marks)
c.  With a neat sketch explain the construction and working principle of HRC fuse with tripping

device. i (10 Marks)

terms restriking voltage and recovery voltage (10 Marks)
With a neat diagram and necessary waveforms, explam thie phenomenon of interruption of

capacitive currents in a circuit breaker. (10 Marks)

(10 Marks)

b. W}th a neat circuit diagram explain the sho;t ‘c1’rcuit test layout on circuit breakers. (10 Maris)
4 a. Explain the working principle, dlsadvantages and advantages of hom — gap arrestors.

& i (10 Marks)

b. What are the types of hghtmng strokes? Explain each of them. (06 Marks)

€. Distinguish between fuse an circuit breaker. (04 Marks)

PART-B

25 ~a-~ Explain the essentlal guahtles of protective relaying. (10 Marks)
é b~ With a neat dlagr explam the zones of protection in typical power system. (10 Marks)

6 @ With a neat sketch explain the principle of three stepped distance protection of transmission

line. (10 Marks)
lefe, ntiate between IDMT overcurrent relay and extremely inverse time overcurrent relay
teristics. (04 Marks)

Yetermine the actual time of operation of a 5A, 3seconds overcurrent relay having a current

-“"'ﬂ‘j\:settmg of 125% and a time setting multiplier of 0.6 connected to supply circuit through a
400/5 current transformer when the circuit carries a fault current of 4000A. Time of

operation is 3.5s for the estimated value of PSM. (06 Marks)

Explain the protection scheme for stator inter turn faults and rotor earth fault of a generator.
(10 Marks)

Describe the loss of excitation protection in a generator and its characteristics. (10 Marks)

With a neat circuit diagram, explain the Merz — price protection scheme for star — delta

transformers. (10 Marks)
With a neat circuit diagram explain single phasing preventer used for Induction motor.
(10 Marks)
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Sixth Semcster B.E. Degree Examination, June/July 2614
Switchgear and Protection
Time: 2 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, selecting
atleast TWO questions from each part.

te

¢

g PART - A
£ I a  Draw the block diagram of energy management of power system and explam. (10 Marks)
E b.  With neat sketch describe the working principle of a iquid fuse. (06 Marks)
E ¢.  With neat sketch explain cut off characteristics of HRC fuse. (04 Marks)
5 2 - a. Discuss the recovery rate theory and energy balance theory of arc nterruption i a.c. circutt
s P breaker. (10 Marks)
;i:: @ Discuss the phenomenon of inductive current chopping in a circuit breaker. (10 Marks)
= B
£ z 3 a. Explain the working of air blast circuit breaker with reference to 1) Axial blast 1) Cross
ch ; blast. : (10 Niarks)
E o b. With neat sketch explain the construction and working of non-puffer type Sk, breaker.
5 ¢ (10 Murks)
=2 4 a. With neat circuits explain two types of synthetic test on circuit breakers. (10 Marks)
i : b.  With a neat sketch, explain expulsion-type lightning arrester. What are the advantages and
25 disadvantages of the above? (10 Marics)
b PART - B
E 5 a. Explain the concept of primary and back up protection. (06 Marks)

b. Explain with the help of neat diagram, the construction and working of non directional
induction type over current relay. Draw and explain its time current characteristics.

n.appeal o evaluator and for eq

TTZ (10 Muarks)
E ¢. The current ratings of an over current relay is 5SA. It has a PSM = 2, TSM = (.3
g CT ratio = 400/5, Fault current = 4000A. Determine the time of Opuatxon of the relay
2 assuming normal IDMT characteristics. (04 Murks)
: | PSM 2 [4[5[8]10]20]
58 Operating time (s) | 10 | 514]3]28]24 |

6 a. Explain the construction, working, torque equation and operating characteristics of reactunce
I”L]d\’ (16 Muarks)

b.  With a neat sketch, explain the construction and working of Buchholz relay. (10 Marks)

. On complening your answe

: 7 a. Which are the abnormal running conditions may exists in a generator? Explain in brief.

. (10 Varks)

S - . - . . - -

< b. The natural point of'a 1 1kV alternator is earthed through a resistance of 12€2, the re id\ 15 ¢l
—

to operate when there is out of balance of 0.8A. The C.T.S. have a ratio of 2000/5. What

z percentage of the winding is protected against earth faults? What must b‘. the minimum
7. .

= value of earthing resistance required to give 90% of protection to each phase? (10 Marks)
3

2 8 a.  With a basic circuit diagram, explain harmonic restraint relay protection tor transtormer.

(10 Marks)
b.  With the relevant Sketches explain i) Ground fault protection; ii) Phase fault profection of
induction motor. : : (10 Nkt
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