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SECTION "A"
[20Q x 0'5 : 10 marks]

Circle the most appropriate answer for the following questions.

1. The distribution system shown in Figure-l is to be protected by over cument relays. For
proper discrimination directional over current relays will be required at locations . . ..
a. I and 4 b.2 and 3 c. 1. 4 and 5 d .2.3 and 5
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Consider a stator winding of an altemator with an internal
high resistance ground fault. The currents under the fault
condition are as shown in the Figure-2. The winding is
protected using a diffelential current scheme with current
transformers of ratio 40015 A as shown in figure-2. The
cunent through the operating coil is ......
a. 0.18754 b. 0.2A
c.0.3754 d. 60kA Opr.:r'atirrg (ioiI

Figure-2

If the fault current is 20004., the relay setting is 50% and the CT ratio is 400:5, the plug
setting multiplier will be . .. ...
a.25A b. l5A c.50A d. tOA

A three pliase. 33kV oil circuit breaker is rated 12004, 2000MVA, 3s. The sl,mmetrical
breaking current is .....
a.1200A b.3600A c.35kA d. 104.BkA

A power system with tr,vo generators is shown in FigLrre-3. The powet systern network is
protected by six over-current relays 1 to 6. Assurring nrix of non-directional and directional
relays at appropriate locations. the backup relays 1br relay 6 are .. ...
a. 1 and 2 b.2 and 4 c.2 at'l.d 3 d. I and 4

Figure-3

The distribution leeder has IDMT over-current relay being used for its protection. The
maximum fault curretrt in the feeder is 20004 and the ratio of CT used is 100:l.lf the plug
setting of tlie relay is 100% and the time rr r-rltiplier setting is 0.1 . the operating time foi the
relay r,vill be .....
a.0.017s b.0.198s c.0.226s d.0.441s
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A power system netrvork has a transmission line section rvith total impedance 2-.i20 Q. l"hc
distance protection scheme has a CT ratio is 400/1 A and the PT ratio is 420kVi 1 l0V. If the
reach of the mho relay '*,ith characteristic angle 60' in the f-rrst zone is 80%. the first zone
setting of the relay rvill be . "...
a. 1.84Q b. 1 .680 c. 2.30Q d. 1.93fJ

A cument of 5,{ fuses a lead fuse wire of diameter 0.0195 inches. The cunent reqr-rired to fuse
q y-ire _ql_4ierye1e_r 0.03!2 i19! wil 1,99,, .,, .,,,,.-, . 4
a. 2.37 b. 0.395 c. 11.94 d.14.25

Which of the following sequences of operations represents the rated operating dutl'cycle of a
circuit breaker? (O -open, C-close, t: 3s, T: 3 rninutes)

a. O-CO-I-CO-T-C b. O-I-CO-T-CO c. O-C-t-OC-T d. O-CO-T-CO-T-C

10.

11.

12.

13.

If the percentage leactance up to the fault point is 40o/o, and the base kVA is 10000, tiren the

short circuit kVA is . .. . .. .. . . ....

a.25,000 b.5,000 c. 1000 d' 500

Tlie pressure of SFo gas in circuit breakers is of the order of . ...

a. l00mmHg b. l-2kg/cm2 c.2.5-5kg/cmr d. 25-50kg/cm2

The directional over-current relays have two exciting coils connected across . '..
a. CT secondaries of two different phases

b. PT secondaries of two different phases

c. CT and PT secondaries of same phase

d. CT and PT secondaries of two different phases

The distance relay is said to be inherently directional if its characteristics on R-X diagram is

a. a straight line off set from tlie origin b. a circle that passes through the origin

c. a circle that encloses the origin d. a straight line parallel to the R-axis

Thermal relays are used for protection of motors agaitrst over-current clue to . . . ..

a. short circuit b. earth fault .. hsnl'y load d. single pliasing
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EThe average current value of lightning stroke is '....
a.10Ato50A b.1004.to lkA c.10kAto 100kA

b. tlvo c. three

d. >1000k2\

d. six

e
The niajority of distribution substatiotls in Nepal are ..... type.

a. pole mounted b. indoor c. otttdoor d. undergror"rnd

A Buchholz relay is ...... actuated relay.

a. oil b. gas c. curLent d' temperature

The relay usecl for feeder protection is ....'relay.
a. undervoltage b. t|-rermal c. Bucl-rholz d. franslal'

For a single circuit one terminal 3phase transmission lir-re how mauy distance protection units

are required?
a. one

The transient voltage that appears across tl-re contacts at the instant of arc intenr,rption is

known as ......voltage
a. recovery b. restriking c. prospectirre d' peak
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SECTION "B"
Attentpt ANY FIVE queslions.
Assu,me necessary data if required.

I a. Describe the operation of a HRC fuse with its construction details. Explain the cut-off
characteristics and time-current characteristics of a HRC fuse. l4l

b. A generating station has three section bus-bars connected with a tie-bar through 67i,
reactors rated at 5000 kVA as shown in Figure-l. Each generator is of 5000 kVA r.vith
l2o/o reactance and is connected to one section of bus-bars. Find the total steady input to a
dead short-circuit between the lines on one of the sections of bus-bar (i) with reactors and
(ii) without reactors. l4l
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Figure- I

a. A 11kV. 3 phase generator has a maximum rating of 100MW at 0.8 p.f. and its reactance is
0.1 p.u. It is equipped with differential current protection scheme rvhich is set to operate at
fault current not less than 500 arnps. Determine the magnitude of the ner-(ral earthing
resistance that leaves the 10oh of the winding unprotected. 121

b. A 400V/33kV tliree phase transfbrmer is connected in star delta. it is equipped with
differential current protection scheme. The CTs on the 400V side have turns ratio of
1000/5. Determine the turn ratio of CTs on the 33kV sicle. l2j

c. Describe the operation of a microprocessor based over cuffeut relay using suitable block
diagram and flow chart for the operation. 141

a. With a schematic diagram describe the balanced earth lault protection scherne for a three
phase alternator. t3l
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b. Figure-2 single line diagram of a

parameters of Lr, L: and L: are as follows:

Line Voltage(kV) Impedance (A/km) Distance (hm)
Lr r32 0.02s +j 0.r0 200

Lz t32 0.03 +j 0.12 100

L: 66 0.05 + j 0.2 50

The mho relay R witli characteristics angle of 60" is used to protect the l32kV line. The
CT ratio is 1000/1 A, and the PT ratio is 132kY I I 10V. 'fhe three zone settings of rela,v R
is Kt:14.21, K2: 160% of Kr, and Kt:200oh of Kr. Find out in tertns of distance in
kilometers the follorvings: t5l
(i) Zone I reach of relay R from bus A for line Lr
(ii) Zone 2 reach of relay R from bus B for line Lz

(iii) Zone 3 reach of relay R fi'om bus B for line L:
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Figure-2

a. With a schematic diagran-r explain the use of percentage diffbrential fbr protection of
induction rnotor fiom plrase faults. tll

b. Explain witir a suitable diaglam how a Buclrlolz relay can be Lrsed lor transformer

12lprotectiott.

c. A 50 cvcles. 3 pliase alternator with grounded ner-rtral has inductattce of 1.6mLI per phase

ancl is connected to busbar through a circuit breaker. The capacitauce to earth betweeu the

alternator and tl-re cilcuit breaker is 0.003ptF per phase. The circuit breaker opells w'hen the

rms value of current is 7500A. Determine the maximum'rate of rise of restrikirrg voltage.

time for maximun-r rate of rise of restriking voltage and the fiequency of oscillations.

Neglect the first pole to clear factor. t4]

a. Explain the current interruption process in an ac circr-rit breaker: after the occurreuce of a

faJlt. With a suitable diagram explain the arc qtienching phenomenon iu a SFo cilcuit

breaker t1l

b, Figure-3 shows a sir-rgle line diagram of a radial fueder. The relays used are IDIVIT having

rated current of 1A. The PS of the relays are given in Figure-3. The TDS value of relay R3

is 0.15. Determine the TDS of other relays. l4l

4

3
5

C D
A CT

300/r
CT

I 32kvl 66kV
IOON,IVA

600/r

7 59',o

2000 N,rv;\

75%

1.5c0 l\,i \,'.\

Figure-3

8OO MVA

I 0096

600 MVA



(l

a. Describe the lightning phenomenon, with its wave sliape. Explain hor.v pou,er
apparatus can be protected tiorn travelling waves caused due to lightning.

b. Figure-4 shows a part of a power system. For the discrimination. the tirne
between the relays is 0.5 sec. Detennine the time of operation of the two
that both the relays have the characteristics as shown in the attached
setting multiplier for relay 1 is 0.2. Also find the time setting multiplier lor relay

200t1
C.T.

2 Fault Current
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Figure-4
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