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PART C — (1x15=15 Markg)
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Time : Three Hours Maximum : 100 Marks

Answer ALL questions
PART - A (10x2=20 Marks)

1. Define primary protection.
2. What is meant by earthing ?
3. What is electromagnetic relay ?
4. What is the principle of distance relay ?
5. Give the various generator protections.
6. Define the term burden on CT.
7. List the various arc extinction methods.
8. What is resistance switching ?
9. Classify the circuit breakers.
10. What is type test ?

PART - B (5%X16=80 Marks)

11. a) Explain in detail the essential qualities of protection. (16)

to protect from lighting and
R (16)
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PA.R'T —B (5%16=80 Markss)

A ; i indi > different protective
11. a) Draw the one line diagram of a Power system and indicate dlfl'ftr_ I
' - . ive relaying.
zones. Also discuss the essential requirement of protective relaying

(OR)
b) Discuss in detail, the following neutral grounding methods :
1) Resistance grounding, (6)
11) Reactance grounding. (4)
1) Arc suppression coil. 6)

12. a) With relevant diagrams, explain the constructional and operational aspects of
directional overcurrent relay. Alse discuss with appropriate phasor diagram,
the 30° relay connection with a maximum torque angle of 0°.

(OR)

b) Discuss how negative sequence relay protects the generator and motors agains_;t
unbalanced loading condition. IMustrate the answer with relevant schematic
diagram and phasor diagrams for Positive, negative and zero sequence currents.

13. a) Discuss the following generator protection :

1) Protection against stator faults. (10)
11) Protection against loss of excitation. (6)
(OR)

b) A 3—phase, 200 kVA, 11000/400 V, transformer is connected as delta/star. The
protective transformer on 400 V side have turn ratio of 500/5. What will be the
CT ratios on the high voltage side ? Also obtain the circulating current when
the fault current of 750 A of the following types occurs on the low voltage side :

1) Earth fault within the protective zone.

11) Earth fault outside protective zone.
ii1) Phase to phase fault within the protective zone.
iv) Phase to phase fault outside the protective zone.

14. a) Derive the expression for restriking voltage and RRRV which appears across
circuit breaker contacts.

(OR)
b) Describe how interruption of c’:apacitive_and Inductive currents leads to the
development of transient voltage oscillations in the system.

15. a) Discuss the constructional and operational aspects of vacuum circuit breaker.
(OR)

b) Discuss different types of testing performed on a circuit breaker to ensure proper
operation during real time -condi_j__;iqns.
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Question Paper Code : 71785

B.E/B Tech. DEGREE EXAMINATION, APRIL/MAY 2017.

Seventh Semester

Electrical and Electronics Engineering

EE 6702 - PROTECTION AND SWITCHGEAR

(Regulations 2013)

Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

State the types of fault.

Give the difference between circuit breaker and switch.

Why a shading ring is provide in a induction disc relay?
What are the difficulties of differential protection?
What is the need for instrument transformer?

What are the limitations of buchholz relay?

Define sampling theorem. ;
Write about numerical transformer differential protection.

Deﬁne restriking voltage.
What i8 rupturing capacity?
PART B— (5 x 16 =§_Q_;1mrks)

Scanned by CamScanner



12,

(a) Explain the con

struction and operating principle of impedance type
distance relay wj :

th R-X- Diagram.

Or

(b) With the necessary sketches discuss in detail about electromagnetic
attraction type relays relay.

13. (a) G.ive a detailed explanation for protection of transformer using
differential Protection which includes associated faults. .
Or
(b)  Give a detailed explanation about CT'S and PT’s and its application to
pPower system.
14. (a) Explain the block diagram of numerical relay with necessary dj_agram'
Or
(b) With a heat sketch discuss in detail about the synthesis of reactance
relay using phase comparator.
15. (a)

(b) - With a neat dia
Air Blast circuit

Write short notes on :
(i) Current chopping

(1)  Interruption of capacitive current.

. Or

gram explain the construction and working principle of
breaker and Vacuum circuit breaker. :
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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER

Seventh Semester

Electrical and Electronics Engineering

EE 2402/EE 72/10133 EE 702 — PROTECTION AND SWITCHGEAR
(Regulations 2008/2010)

(Common to PTEE 2402/10133 EE 702 Protection and Switchgear for
B.E. (Part-Time) Sixth Semester Electrical and Electronics Engineering —
Regulations 2009/2010)

Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
What is the difference between a short circuit and an overload?
Why earth wire is provided in overhead transmission lines?

In what way a distance relay is superior to over current protection for

protection of transmission lines?
Where is negative phase sequence relay employed? '

What are the short comings of differential protection scheme as applied to

power transformer?

Give the examples for unit and non-unit systems of protection.

What is meant by making capacity of a circuit breaker?

Why current chopping is not common in oil circuit breakers?

] '-Tl".li _;;;_ ‘ o
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he neutral point of the power system.
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11. (a) Explain different types of earthing éé of it Paforsan coil in tewms. oF

: : actan
Derive an expression for the reacts
capacitance of the Protected line.

Or

Explain the overlapping of protective zones with neat sketch. (9

® @
(i) Classify the different faults in power system. Which of these are
more frequent. (7

12. (a) Explain the Principle of working of distance relays. Describe with neat
sketches the following types of relays
() impedance relay. '
(i) Admittance relay
(1) Reactance relay.
Or
(b) With neat diagram explain the construction and operation of induction

type directional over current relay.

13. (a) Explain in detail the carrier current protection schema. Describe carrier
phase comparison relay with neat sketches.
Or

(b) Why is the harmonic restraind differential relay required to be used for
protecting a large size transformer? Describe the construction and
working of such a relay.

14. (a) Discuss in detail the different types of rating of circuit breaker bringing
out clearly their physical significance. r
: O
(b) Explain the following terms in detail :
(1) Resistance switching.
(11) Current chopping
(iii) Interruption of capacitive current.
15. (a) Explain the construction, operating principle Rk
Minimum oil circuit breakers. s Ple #nd application of

/ = .

Or

cribe the construction, o I'era ing princi ST
(b) ?i:csujt..bre_ Eib = P tmg_. Dﬁnmple a.nd apphcatlon of a SFg
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Question Paper Code : 71785

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017,
Seventh Semester
Electrical and Electrqnics Engineering
EE 6702 - PROTECTION AND SWITCHGEAR

(Regulations 2013)

Time : Three hours | ' Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2=90 marks)

1. State the types of fault.
2. . Give the difference between circuit breaker and switch.
3. Why a shading ring is provide in a induction dise relay?
4. What are the difficulties of differential protection?
5. What is the need for instrument transformer?
6. . What are the limitations of buchholz relay?
7. Define sampling theorem.
8. Write about numerical transformer differential protection.
9. Define restriking voltage.

10. What is rupturing capacity?
PART B — (5 x 16 = 80 marks)

11. (@ () Discuss in detail about different protection schemes.
(i)  Explain Arc suppression coil earthing with neat diagram.
Or

(b)  Explain how fault current 1s caleulated using symmetrical components.



13.

14.

15.

(a)

(b)

(a)

(b)

(2)

(b) -

(a)

(b)

Explain the construction and operating principle of impedance iype
distance relay with R-X Diagram.

Or
With the necessary cketches discuss in detail about electromagnetic
attraction type relays relay.

Give a detailed explanation for protection of transformer using
differential protection which includes associated faults.

Or
Give a detailed explanation about CT'S and PT’s and its application to

" power system.

Explain the block diagram of numerical relay with necessary diagram.

Or

With a neat sketch discuss in detail about the synthesis of reactance

relay using phase comparator.

Write short notes on -
(i Current chopping

(i) Interruption of capacitive current.

Or

With a neat diagram explain the construction and working principle of
Air Blast circuit breaker and Vacuum circuit breaker. '

2 71783
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Question Paper Code : 8@386-

B E/B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016.
Seventh Semester
Electrical and Electronics Engineering .
BT 6702 — PROTECTION AND SWITCHGEAR
(Regulations 2013):

Time : Three hours ' Maximum : 100 marks

- Answer ALL questions.

PART A — (10 x 2 = 20 marks)

What is the difference between primary and back up protection?
What do you mean by dead spot in zones of protection?

What is the significance of PSM and TSM?

A relay is connected to 400/5 ratio current transformer with current setting of
150%. Calculate the plug setting multiplier when circuit carries a fault current

;of 4000A.

Whét is over fluxing? How it affect transformer?

Write two protection schemes used for protection of bué—bar.

Write two application of static relay.

State the di'fferen.ce between conventional relay and numerical relay.
What is the _difference between re-striking voltage and recovery voltagé?

Qi ate Lhe difference between D.C. and A.C. circult breaking.
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12.

13.

14.

(2)

(b)
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(b)

(@)
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PART B—(Hx 16 = 80 marks)
(i) Explain in ‘detail about the need and different types of earthing
scheme. (10)

Gy A 132 KV, 3 phase, 50 cycles, overhead lne, 50 Km long has a
capacitance to earth for each line of 0.0157 p¥/Km. Determine the

inductance and KVA rating of the arc suppression coil. (6)
Or

@) Explamn the essential qualities of protection and explain them in
detail. (6)

(i) Explain the method of calculating fault,current using symmetrical

components. ¢ (10)

With a neat diagram explain' the working principle of a directional over
current relay. Derive the torque equation and aleo explain about

directional relay connection. _ (6+4+6)

Or

From the universal toxque equation determine the condition of operation

for impedance relay, reactance relay and admittance relay. (16)
Draw and explain protection scheme of an A.C. induection motor. (16)

Or

(@) A generator is protected by restricted earth fault protection. The
generator ratings -are 13.2 KV, 10 MVA. The percentage of win&ing
protected against phasé to ground fault is 85%. The relay setting 18
cuch that it trips for 20% out of balance. .Calcuiéte the resistance to

be added in the neutral to ground connection. ‘ 8

(i) Explain 2 protection scheme for protection of transformer against

incipient fault. (8)
How will yoﬁ synthesize a mho relay using static phase comparator? (16)

Or

Explain the numerical over current protection and numerical

transformer differential protection. ' B8+8)

m— 20386
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(b)

(i)

@
(i)

Derive the expression for restriking voltage and maximum RRRYV.

(8)
In short circuit test on a 3 pole, 132 KV, circuit breaker, the
following observations are made. Power factor for fault = 0.4,
recovery voltage 0.9 times full line value, the breaking current
symmetrical, frequency of oscillation of restriking voltage 16 KHZ.
Assume neutral is grounded and fault is .not grounded. Determine
average RRRV. . (8)

Or
With a neat sketch explain the principle of vacuum circuit breaker. (8)

Explain the phenomenon of interruption of capacitive current in a
circuit breaker. - 8

3 80386
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Question Paper Code : 60516

B.E./B.Tech. DEGREE EXAMiNATIOI?L NOVEMBER/DECEMBER 2016.
Seventh Semester
. Electrical and Electronics Engineering
EE 2402/EE 72/10133 EE 702 — PROTECTION AND SWITCHGEAR

(Regulations 2008/2010)

(Common to PTEE 2402/ 10133 EE 702 — Protection and Switchgear for
B.E. (Part-Time) — Sixth Semester — Regulations 2009/2010)

Time : Three hours _ g Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2= 20 marks)
What is the role of protection relay in a modern power system?
What is meant by pick-up current?

In what way a distance relay is superior to over current protection for
protection of transmission lines?

Where is negative phase sequence relay employed?
What are the different types of zones of protection?
Write the inference of resistance switching.

List out the various methods of are interruption.
How do vou classify the circuit breakers?

What are the advantages of SFs Circuit Breaker?

What are the different types of testing in Circuit breakers?
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12.

13.

14.

15.

(b)

(a)

)

@

(b)

(a)

(b)

(a)

(b)

PART B — (5 » 16 = 80 marks)

() With neat block diagram, explain the conatruction and operating
g p

principle of electromagnetic relay. {8)
(ii) Describe the operation of over current relay with directional feature.
(8)
Or

(i) Discuss the importance of the protective schemé employed against
lighting ‘and switching surges. (8)
(ii) Enumerate the basic ideas of insulation coordination. (8)
(i) Explain with the help of neat diagram the construction and working
of induction type directional power relay. (8)
(i) Draw and explain the block diagram of a static relay and state 1ts
advantages. (8)

Or '

What is universal torque equation? Using this equation derive the
following operating characteristics.

(@) Impedance relay

(i) Reactance relay

(i) Mho relay. (16)

Describe the types of protective schemes are employed for the Protection |

of field winding and loss excitation of alternator, i (1__6)
Or

With aid of neat schematic diagram, describe the percentage differential

protection scheme of a transformer. (16)

Discuss in detail the different types of rating of circuit breakér bringing
out clearly their physical significance.

Or
Explain the following terms in detail :
(i) Resistance switching
(i) Current chopping
(1)) Interruption of capacitive current.

With necessary diagrams explain the following :

(@) Vacuum Circuit breakers. (8)

(i) Air blast C.B. : (8)
Or :

(i)- Write the comparative merits and demerits of C.B. (8)

(i) Give the reasons for using SFe in circuit breakers. (8)

2 _ 60516
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jeration |
© [ B.E./B.Tech. DEGREE EXAMINATION, MAY/JUNE 2016
©) f Seventh Semester
callel,  (10) ? Electrical and Electronics Engineering
; EE 2402/EE 72/10133 EE 702 -PROTECTION AND SWITCHGEAR
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it a node Time : Three Hours Maximum : 100 Marks
(10)
Answer ALL questions.
(16) ; PART - A (10 x 2 = 20 Marks)
2conomic I~ What is the difference between a short circuit and an overload ?
(5) 2. Why earth wire is provided in overhead transmission lines ?
® | 3-  Write the effects of arc resistance.
ving unit 4. List out the applications of static relays.
= - 5. Can current transformers secondary winding be open circuited ? Justify your answcr.-
(10) | 6.  What are the various faults that would affect an alternator ?
L © 7. What is meant by auto-reclosing ?
(8) | 8. Write the function of isolating switch,
®) Y. Give the difference between isolator and circuit breaker.
10.  State the advantages of SFg circuit breaker.
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14.

1.

(a)

(b)

(@)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

PART -B(EX 16 = 80 Marks)

Explain different types of earthing the neutral point of the power system. Derive

an expression for the reactance of the Peterson coil in terms of capacitance of the

protected line.
OR
(i) Explain the overlapping of protective Zones with neat sketch. ¢}
(i1) Classify the different faults in power system. Which of these are more
frequents ? ()

Describe the operating principle, constructional features and area of applications

of directional relay. How do you implement directional feature in the over

current relay ? (16
OR

Explain MHO relay characteristic on the R-X diagram. Discuss the range setting

of various distance relays placed on a particular location. (1

(1) Describe the differential protective scheme of transformer. (

(i) Enumerate the protective scheme employed for the bus bar. (
OR
With neat sketches, explain the different types of protective schemes for

transmission lines. (

(i) Derive the expression for restriking voltage.

(i) Explain about current Zero interruption theories.
OR

Explain :

(1) Interruption of capacitive current

(if)  Current chopping

Explain the construction, principle of operation of a minimum oil circuit breaker.
What are its main advantages and disadvantages ?

| OR
Briefly describe the testing of circuit breakers.

e e
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Question Paper Code : 91485

B.E./B.Tech. DEGRE___E EXAMINATION, NOVEMBER/DECEMBER 2014
Seventh Semester
Electrical and Electronics Engineering
EE 2402/EE 72/10133 EE 702 — PROTECTION AND SWITCHGEAR

(Regulation 2008/2010)

(Common to PTEE 2402/10133 EE 702 Protection and Switchgear for B.E. (Part-

Time) Sixth Semester Electrical and Electronics Engineering — Regulation
2009/2010)

Time : Three hours Maximum : 100 marks
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11.

Answer ALL questions.

PART A — (10 x 2 =20 marks)
Define tille term 'g‘pick up” value in a protective relay.
What is the necessity for earthing?
What is an under-frequency relay?
Mention any two advantages of a static relay.
State the methods of protection of busbars.

Why the secondary of current transformer should not be open in a power
system?

Mention any two advantages of vacuum circuit breaker.
List the different types of circuit breakers.
Define the term "breaking capacity” in a circuit breaker.

What is meant by current chopping?

PART B — (b x 16 = 80 marks)

(a) () Describe the functional requirements of protective relaying. (6)

(i) Differentiate between surge diverter and surge absorber. Also
explain the characteristics of an ideal surge diverter. (10)

Or



13.

14.

15.

(a)

(b)

(b)

(a)

(b)

(a)

(1) With a neat diagram explain the operation of anv one type of

lishtning arrester. ) (8)
()  What 1s a Peterson coil? Explain the protective function performed

by this device with necessary diagram. (8)
Describe the techniques used to realize wvarious time-current
characteristics using electromechanical relays. Also, compare the time-
current characteristics of inverse, very inverse and extremely inverse

over current relays. Discuss their applications. (16)
Or

(1)  Explain in what way distance protection 1s superior to over current

protection for the protection of transmission lines. (6)

(11) - Write short notes on :

(1) under frequency relays. (5)
(2) static relays. ' (5)
(1)  Briefly discuss the protective devices used for the protection of a
large transformer. (8)
(i) Explain stepped time-distance characteristic of three distance
relaying units used for I, IL and IIT zone of protection. (8)

Or

(1)  Describe with a neat sketch, the percentége differential protection
of a modern alternator. (10)

(i)  Explain impedance relay characteristics on the R-X diagram. Also
discuss the range setting of three impedance relays placed at a

particular location. (6)
With necessary diagrams describe the recovery rate theory and energy
balance theory of arc interruption in a circuit breaker. (16)

Or

Explain the terms : restriking voltage, recovery voltage and RRRV.

Derive expressions for restriking voltage and RRRV in terms of system

voltage, inductance and capacitance. (16)

What are the different methods of testing of circuit breakers? Describe
the method which is more suitable for testing the large capacity circuit
breakers. Also, discuss the merits and demerits of the method. (16)

Or

Describe the construction, operating principle and application of SFe
circuit breaker, with a neat sketch. Also discuss its advantages over other
types of circuit breakers. (16)

B
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Question Paper Code: 51450

B.E./B.Tech. DEGREE EXAMINATION, MA"_YIJUNE 2014.
Seventh Semester

Electrical and Electronics Engineering
EE 2402/EE 72/10133 EE 702 — PROTECTION AND SWITCHGEAR
(Regulation 2008/2010) .

(Common to PTEE 2402, Protection and Switchgear for B.E. (Part-Time)
(Sixth Semester Electrical and Electronics Engineering — Regulation 2009)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
i -What are the different types of faults occuring in the power system?
2. Write the imﬁort_ance of ground wire.
3. List out the different types of distance relay.
4. Write the merits of static relay.
5. Enumerate tf_he concept of ring feeder.
6. List out the applications of current transformer.
7. How do you quench an arc in a circuit breaker?
g What are the demerits of resistance switching?
9 Write the differences between the fuse and circuit breaker.

Tk e rmarating time of circuit breaker.



11.

12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)

(1) Explain the importance of protective schemes employed in power

system. | ) (8)

(i)  Write the essential qualities of protection. (8)
Or

(1) Explain the protective scheme employed to protect from lighting

and switching effects. (8)

(i)  Enumerate the basic concepts of insulation coordination. (‘S’)

Explain the construction and operating principle of over current relay
with directional scheme. (16)

Or
Describe the principles of

i - Negative sequence relay.

(1)  Under frequency relay. (8 +8)

With a neat schematic diagram, explain the protection of transformer

-with differential protection scheme. -(16)
| Or

Write brief notes on

(1 Generator protection.

(1)  Busbar protection. (8+8)

(i)  Explain the physics of are phenomena and intefruption. 8

(11) Describe the operating principle of DC circuit breaker. 8)
Or

Write short notes on :
(1)  Current chopping.

(1) Interruption of capacitive current, (8+8)
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Time : Three hours | Maximum : 100 marks
Answer ALL questions.
LPART A — (10 x 2= 20 marks)
1. Define protection zone.
2. What are the .‘different types of earthing?.
3.  Whatis the.principle of differential relay?
4.  What are functions of protective relays?

5. Can current transformers secondary winding be open circuited? Justify your
answer.

6.  What are the various faults that would affect an alternator?
7.  Give the two me£hods of arc interruption. -

8. W'haﬁ is RRRV?

9. What are the advantages of SFs Circuit Breaker?

10.  What are the different types of testing in Circuit breakers?
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13.

14.

15.

(a)

(b)

(a)

(b)

@

(b)

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)
Explain : -
(1) Insulation co-ordination. (8)
(i) Surge absorber. - )
Or
Discuss in detail about Peterson Coil? List the protective functions
performed by this device. (16)

Draw and explain about differential protection of transmission lines. (16)

Or
Explain :
(i)  Static Relay ' (8)
(1) Negative sequence relay. (8)
Briefly explain types of stator fault protection of Alternators. (i6)
Or
Explain the carrier current protection of transmission line with relevant
diagrams. (16)
() , Derive the expression for restriking voltage. (8)
(1) Explain about current zero interruption theories. (8)
Or
Explain :
(i)  Interruption of capacitive current. (8)
(i1) Current chopping. (8)

With necessary diagrams explain the following:

(i) Vacuum Circuit breakers. _ - (8

(i) Air blast C.B. (8)
Or

(1)  Write the comparative merits and demerits of C.B. 8)

(1) Give the reasons for using SFs in circuit breakers. (8
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(a)

With a help of neat block diagram, explain the construction, operating
principle and advantages of SF; circuit breaker. - (16)

Or

Briefly describe the different types of testing schemes of circuat
breakers. (16)




