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Question1:
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2w this Uuestion Unline =

Which of the following is a main relay for protectionupto 80% of the transmissionline
length in the forward direction?

1. Directional overurrent relay
2. Mho relay

3. Carrier current protectionrelay

4 %ance relay

5. None of these
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Answer(Detailed Solution Below)

Option 2 . Mho relay

ProtectiveRelays Question1 DetailedSolution

Mho relaybecauseinherentlya directionalrelayas it detectsthe fault only in the forwarddirection.

Mho Relay:

* Mho relay 1s referred to as voltag
relay.

+ The operating torque can be determined by the V- (voltage-ampere) elementand the voltage
element develops the controlling element.

+ Thesetypesofrelays are used to detectphase faults for long transmission lines, and at the point
where thereis an occurrence of synchronizing power surges.

» Themho relay is more sensitive and reliable because itis a combined unit of both distance
measurement and direction.

c-controlled directional relay or admittance relay or high-speed

OperatingCharacteristicof Mho Relay:

The diameter of the circle s practically independent of V and |, exceptat a very low magnitude of the
voltage and current when the spring effectis considered, which causes the diameter to decrease.
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Question2:

view this Question Cinling =

The mostcommonly used relay, for the protection of an alternator against loss of
excitation,is

1. OffsetMho relay
2. QOver current relay

3. Differentialrelay
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4 Buchholz relay

5. None of these

wswer[[}etaliml Solution Below)

Option 1 OffsetMho relay

ProtectiveRelays Question2 DetailedSolution

Concept:
Lossof Excitation foran Alternator:

* |fexcitation of alternator is lost then it will run asynchronously.
+ Ifit happen for long duration thenrelative motion betweenstator field and rotor induces large
currents in therotor body and, therefore, thereis high rate of heating of rotor surfaces.

* So, loss of excitation scheme is arranged to trip after certain time delay with the help of offset
mho relaywhich is operated from AC current and voltage at the generator terminals

LIlilN
HIIL1IA

Mho relay

Fig. Relay connections
for loss of excitation

» Therelay settingis so arranged that therelay operates whenever the excitation goes below a
certain value and the machine startsrunning asynchronously.

+ Due to failure of excitation, alternator works as an induction generator, drawing reactive power
from the grid and hence it operates at leading power factor.

+ As a result of this, the impedance of the induction generator as seen by therelay shiftsinto the
fourth quadrant of the R-X diagram and this impedance swings into effsetmho relay
characteristic as shown in the figure given below and the relay will operate

)\
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//_’: System fault
characteristic
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v
- R
/ Typical characteristic

# ‘< during loss of excitation
N

1> sea Mho relay
characteristic

Fig: Loss of excitation
characteristic
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Question3:

View this Question Online =

An overcurrentrelay having a current settingof 125% is connectedto a supply circuit
through a current transformer of ratio 400/10. The pick-up value will be:

1. 10 A
2. 125 A

3. ﬁ&

3125 A

4=

MNone of these

o

Answer(Detailed Solution Below)
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Option2 125 A

ProtectiveRelays Question3 DetailedSolution

Concept:

The plug settingmultiplier of a relay Is defined as theratio of the secondary fault current to the pick-up
current.

PSM = Secondaryfault current /Relay currentsetting

Pick up current= (Ratedsecondarycurrentin CT)x (Currentsetting)
Calculation:

Given that,

Current setting=125% =125

Relay CT ratio = 400/ 10

Rated secondary current= 10 A

Therefore,pickup value current of relay = 10x125=125A
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Questiond:

View this Question Online >

X Non-Operating
zone

Operatin
zone

R

The given figure represents operating characteristics of relay in R-X plane
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1. Directional impedance relay

2 Reactancerelay

3. Impedance relay

4 Mho relay

5 None of these

Answer(Detailed Solution Below)

Option 4. Mho relay

ProtectiveRelays Question4 DetailedSolution

Concept

Transmissionline protection:

1) MHO Relay:
™ C Arc
resistance
A B
Z Z=2Z.co0(0-T)
Z
Positive/ Negative
. T\o Torque Tt::Jrquree:JrR
el -
-X

« Amho relay is a voltagecontrolled directional relay.
+ Theserelays are used for long-distance transmission line.
» MHO relays are least affectedby the voltage surges

2) ImpedanceRelay:
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(Relay does not +X
operates) Operating
Z.>Z characteristic

N Z Setting
/\‘ §
-R +R
(Relay }&j
ocperates)

 BEE

-X

« An impedance relay 1s a voltage restrained overcurrentrelay

+ Therelay measures impedance up to thepoint of fault and gives a tripping command if this
impedance Is less than therelay settingZ.

+ Theserelays are used for the medium transmission lines.

3) ReactanceRelay:

Negative +X
torque Operating
1 characteristic ‘
PDS'l.tI'\FE y X =selling
torque 0
-R +R
-X

+ Areactancerelay is an overcurrent relay with directional limitation.

+ Theserelays are used for the protectionof short transmission lines

« Thedrectional elementis arranged to developmaximum negative torque when 1ts current lag
behinds its voltage by 90°

* Reactancerelayis not affectedby faultarcresistance henceno underreachis possiblein
reactancerelay.

4.) Quadrilateralrelays:



/ —

peratin
region

R
A A'

* The positive torque region is the region coveredby all the four lines i.e. quadrilateral ABCD. If the
impedance seen by therelay i1s inside the operating region, thenrelay trips

« Amongstall typesof distancerelaysavailable today, the quadrilateralrelayis one thathas the
leastareaon theR-X plane and is not affectedby thearcresistance.
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Question5s:

View this Question Online =

The following image representsa section of a single bus scheme Theisolator is representedby which
of the following?

l BUS

~ D

1.
i ;
&

o f\.

4 A&D
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5. B&C

Answeri(Detailed Solution Below)

Option4d A&D

ProtectiveRelays QuestionS DetailedSolution

In the given image,

« Aand Drepresentisolators

* B represents the current tramstarmer (CT)
+ C representscircuit breaxer‘

Isolator:

+ An isolator is a manually operated mechanical switch that separates a part of the electrical
power

* This separates a part of the system from therest for safe maintenance works.

* Isolatorsareusedto opena circuitunder no load (No currentcondition).

+ [tsmain purpose Is toisolate one portion of the circuit from the other and is notintended tobe
opened while the current is flowing in the line.

+ |solators are generally used on both ends of the breaker so that repair or replacement of circuit
breaker can be done without any danger.

SiERal biecti .
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Questionb View this QuestionOnline =

If for an IDMT relay with a plug settingof 50% and a CT ration of 400/5, the currentis 3000
A, then the plug settingmultiplier would be:

1. 79
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4 375

Answer(Detailed Solution Below)

Option 2 : 150

ProtectiveRelays Question6 DetailedSolution

Concept:

Plug settingmultiplier:

Plug settingmultiplier is theratio of fault current and the product of plug settingand CT ratio

Juult cwrpert

Plug settingmultiplier — —j‘j‘r{:‘f—rﬂw
Calculation:

Plug setting=relay setting = secondary CT current

=05 xb5=25

400 __
CTratio ™ —& = 80

_ . o— 3000 — 1R
Plug settingmultiplier  25==n
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A negative sequence relay is commonly used to protect

1. An altemator
2. A transformer

3. A transmission line

4, ‘mr

Answer(Detailed Solution Below)

Option 1 An alternator

ProtectiveRelays Question7 DetailedSolution

Negativesequencerelay:

* It protectsgenerators frontheunbalancedload by detectingnegativesequencecurrent.

+ A negative seguence current may cause a dangerous situation for the machine

+ Phase tophase fault mainly occurs because of the negative sequence component.

» Thenegative sequence relay has earthing which protectsfrom phase-to-earth fault but not from
phase-tophase fault.

Note:
Relay Application
Buchholz relay Transformer
Translay relay Feeder

Carnier current, phase | Long m@\n‘

comparison relay, Mho's | transmizssion
relay line

Directional overcurrent Ring main
relay distributor

Negativesequencerelay Generator

Inverse directional Radial
gvercurrent relay distrnbution
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Question8 View this QuestionOnhne =

An over-current relay, having a current settingof 12.5% is connectedto a supply circuit
through a current transformerwith a ratio of 400/5. The pick-up value of the currentin
AMmperes is:

3. 125

Answeri(Detailed Solution Below)

Option 1: 0625

ProtectiveRelays Question8 DetailedSolution

Concept:
The pick-up current of a relay is given by:

Pickup current = Rated secondagecurrent of CT = Current setting
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Calculation: ‘

Given, the CTratio = 400/5
Secondary current=5 A

Relay setting=125%

Pickup current=5x 0125
Pick-up current=0.625 A
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Question? View this QuestionOnline =

Match theitems is List — | (Typeof transmission line) with theitems in List — |l (Type of distance relay
preferred)and selectthe correctanswer using the codes given below the lists.

List—1
a. Short Line
b. Medium Line
¢, Long Line
List-II
1. Ohm Relay
2. Reactance Relay

3. Mho Relay

T 8 odb 0

Ja8 leh=tl g, ]

\;ﬁ: B L =2ie=a3
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Answer(Detailed Solution Below)

Option1:a - 2.b-1,¢c -3

ProtectiveRelays Question9 DetailedSolution

DistanceRelay:

+ A distanceprotectionrelayis a name given to the protection, whose action depends on the
distance of the feeding point to the fault

* The time of operation of such protectionis a function of the ratio of voltage and current, i.e,
impedance.

+ This impedance betweentherelay and the fault depends on the electricaldistance between
them.

+ Types ofdistance relays are impedance relays, reactance relays, and the mho relays.

oo Length& ;
Transmissionline Operatingvoltage DistanceRelay
(0-80) km
Shortine Reactancerelay
(0-20) kV
(80-200) km
Medium line Ohm relay
(20-100) kV
(=200) km
Long-line Mho relay
(=100) kV

)\
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2 ImporiantrFoints
+ Reactancerelayis suitable for the protectionof a shorttransmissionline because its operation

is independent of arc resistance.
* Therelay which is selectedfora long transmissionline should be less affecteddue topower

swings. Hence Mho relayis preferred.
* Ohmrelayis suitable for medium transmissionlines.
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Questionl0

Which relay is also called angle impedance relay?

1. Impedance relay

2. Reactancerelay

R

4 Freguency relay

Cad

Answeri(Detailed Solution Below)

Option 3 . Mho relay

ProtectiveRelays Question10 DetailedSolution

Mho Relay:

A Mho relay measures a component of admittance |Y] « 8 Butits characteristic when plottedon the
impedance diagram is a circle passing through the origin. Itis also known as angle impedance relay.

Therelay is called Mho relay because its characterstic is a straight line, when plottedon an

P e laa bt alalaNa r-Tale-las]
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ot Bl et = L i S

ImportantPoints:

* Impedance relay is @ vol
+ Reactancerelay is an ov
« Mho relay is a voltageres

ge restrained overcurrentrelay
rent relay with directional restraint.
el directional relay.

+ Reactancerelay is suitable for the protectionof a short transmission line because its operation is
independent of arc resistance.

« Therelay which is selectedfora long transmission line should be less affecteddue to power
swings. Hence Mho relay is preferred

+ Impedance relay is suitable for medium transmission lines.
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Question11 View this QuestionOnline =

A power system with two generators is shown in the figure below. The system (generators, buses and
transmission lines) is protectedby six overcurrentrelays Ry 1o Rg Assuming a mix of directional and

non-directional relays at appropriate locations, the remote backup relays for R, are
R R

1 b’

s, Hil—I— R, R, i

S R, Hil—EB—>
-

1 Ry.R,

a

3. Ry Rs

4 Ry, Rg

Answer(Detailed Solution Below)
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Option 4: Ry, Rg

ProtectiveRelays Question11 DetailedSolution

Given the network is

R, K

= — . == R R -
ol R R, — -~

In the given network,

R., R4, @and Rs are directional overcurrentrelays. R4, R; and R are non-directional overcurrent relays.

For the fault on line 2 ie. Ly, R=and R+ must be operated. If R4 is not operated then Ry and Rg will

operate ‘
' ——

R

v
R
—il P

@

Therefore back up for R, are Ryand Rg

Therelay Ryis directlyconnectedtorelay Rs, so that relay Ry can't provide remote backup
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Questioni2 View this QuestionOnline >
Therelay used for feeder protectionis:

1. Undervoltage relay
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2. Translay relay

3. Thermal relay

4 Buchholz relay

A

Answer{Detailed Solution Below)

Option 2 Translay relay

ProtectiveRelays Question12 DetailedSolution

Translayrelay:

+ The translay relay is a differentialrelay

+ Thearrangement is similar to overcurrent relay, but the secondary winding i1s not closed on itself

+ Thesetypesofrelaysareusedin the feederprotectionand the scheme is called the Translay
scheme

« In this scheme, two such relays are employed at the two ends of the feederas shown in the Fig

C.T Feeder CT

rﬂj_ Feeder

Relay 1 Relay 2

g

Ty

Pilot wires

Translay scheme of feeder prolectior

+ The secondaries of the two rela*mnnected to each otherusing pilot wires

+ Theconnectionis such that thevoltagesinduced in the two secondaries oppose each other

+ The copper coils are used to compensate the effectof pilot wire capacitance currents and
unbalance betweentwo currents transformers

* Under normal operating conditions, the current at the two ends of the feederis the same

+ Theprimaries of the tworelays carry the same currents inducing the same voltagein the
secondanes

+ As these two voltages are in opposition, no current flows through the two secondaries circuits
and no torque is exertedon the discs of both the relays

* When the fault occurs, the currents at the two ends of the feederare different,hence unequal
voltages are induced in the secondaries
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* Hence the circulating current tlows In the secondary circuit causing torgue to be exeriedon the
disc of each relay

+ But as the secondaries are in opposition, hence torque in one relay operates to close the trip

cireult while in another relay the torque just holds the movement in an unoperated position
» Thecare is taken that at least one relay operates under the fault condition
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Questioni3 Yiew this QuestionOnhine >
Which of the following relay is used for the protection of feedersand large busbars?

1. Under frequencyrelay
2. Buchholz relay
3. Distancerelay

4 Differentialrelay

)\

Answer{Detailed Solution Below)

Option 4 Differentialrelay

ProtectiveRelays Question13 DetailedSolution

Differentiakelay:

+ Differentialrelay operation depends on the phase differenceof two or more electrical quantities.

+ [tworks on the principle of comparison between the phase angle and the magnitude of the same
electrical guantities.

+ Thedifferentialrelayis usedfortheprotectionof thefeeder)argebusbars,etc.
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vistancereiay.

* Distancerelayis widely usedfor the protectionof high-voltageAC transmissionline and
distribution lines.

+ Distance protectionschemes are commonly employed for providing the pnmary or main
protectionand backup protectionfor AC transmission line and distribution line against three-
phase faults, phase-tophase fauits, and phase-toground faults

Underfrequencyrelay:

+ Underfrequencyrelayis usedto protectthe alternatorwhen the frequencydrops below the
operating frequency. N

+ Itis a backup protection for overfluxing (V/F) protection

+ Under frequencyoccurs due to tiffine low speed, grid frequency fluctuation, etc.

+ Thegenerator can toleratemoderate under frequency operation provided voltageis within an
acceptable imit.

Buchholzrelay:

* Buchholzrelayprotectsthetransformerfrominternal faults.

+ |tis the gas actuatedrelay.

The Buchholz relay is placed between the main tank and the conservator

« Buchholz relay is used in the transformer having a rating higher than 500KVA
+ Itis notused in a small transformer because of economic considerations.
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Que stion14 View this Questiondnhne =
Impedancerelay is used for protectionin;

1. medium transmission lines

2. short transmission lines

3. bothlong transmission lines and short transmission lines

4 1efg, ransmission line
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Answer(Detailed Solution Below)

Option 1 medium transmission lines

ProtectiveRelays Question14 DetailedSolution

DistanceRelay:
This typeof relay is used for the protectionof the transmission lines
Depending upon the length of the transmission line, the distance relay is divided into:

1.) ImpedanceRelay:

* Thisrelay 1s a voltage restrained overcurrentrelay.
« This relay operates when the impedance seen from the fault point is less than the relay setting

(Z).
* Itis usedin theprotectionof medium transmissionlines.
2.) ReactanceRelay:

+ This relay 1s a current restrained overcurrent relay
+ This relay is used for the protectionof short transmission lines.

» Reactancerelay is independentio f resistance value.

3.) Mho Relay:

+ This relay is used for the protectionof long transmission lines.
« Mho relay is least affectedby power surges.

« Mho relay is inherently a directional relay as 1t detectsthe fault only in the forward direction

ShortcutTrick
R Short
| Medium
M Long
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Question15 View this QuestionOnline =

Arelay is connectedtoa 400/5 ratio current transformer with circuit setting of 150%.
Calculate the plug settingmultiplier when circuit carries a fault current of 3000 A.

Answer(Detailed Solution Below)

Option 1.5
ProtectiveRelays Question15 DetailedSolution

Concept:

Plug settingmultiplier is theratio of fault current and the product of plug settingand CT ratio

fault eyrrent

Plug settingmultiplier — ptry=rrrmprtrratm

Calculation: ‘

Plug setting=relay settingx secondary CT current
=15x%x5=75

400 Q
CTratio =~ -5 80
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