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EIGHTH SEMESTER

PART TIME DIPLOMA COURSE IN
ELECTRICAL ENGINEERING
POWER SYSTEM OPERATION

Time : Three Hours Ma.tcimum Marks : 100
Note : (i) Attempt total six questions. Question No. I

(Objective type) is compulsory. From the
remaining questions attempt any five.
!5a E: qQ;r Err +lrdqt req mqi6 I ({afrs
rm'{ il) BrM tt {tq qeit il t ffi qiq +1

Ed +ltdql
(ii) In case of any doubt or dispute, the English

version question should be treated as final.

ffi S q6R t dte qPHr ircrq +1 R{rfr d
sitfr qur t qei +1 eifrq mr qrfurt

1. Choose the correct answer.

rfr wr iil q+q +ltqqt

2 each

i) The location of lightning arrester is always :

(a) Before the transformer

(b) Before switchgear

(c) After switchgear

(d) After the transformer
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(2)

dr$zFh *sr iil emr aim frar t '
(q)qRontu f qffi

(q) R+qFrqt t qRe

(u) kqFw t qrq fr

(q) qfrwfr{ t qrq fr

ii) Shunt reactors are connected with transmission
lines for :

(a) Absorbing reactive power

(b) Limiting fault voltage

(c) Limiting fault current

(d) Absorbing light voltage surges produced on
the transmission line

6*frrn drfl fr eTrc FtV€{ G we t fr ,

(q)Rkq q6aq \rdild aG t r

(q) qre ffiq +q +* t t

(q)u,r€ +toz +q ufr t t

(e) qiqfren drfl q tqr gi 6ri ffi (d \rqrd
o€t t
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(3)

iii) The radius ofthe receiving end circle diagram is :

nfrE-rr Rrt il Hffia qqqn ;5r srstqrff *ar t ,

Es En
(a) -;- (b) Es IR

, \ AE'* E3
(c) -B= (d) 

B

iv) Skin effect of HVDC transmission line is :

(a) High (b) Zero

(c) Low (d) None ofthe above

\rq.fi,fr.fi. d{tq drfl it EEn q$Trq frrfi

(q)qlrr6 (q) q5<

(r)aq (u) urtm fr fi *ti rA

v) What is the value of power angle 'S' for
maximum power trans former?

(a) 90" (b) 45"

(c) 30' (d) 60"

srftoilq ark frflur h ftilt erk +1q 'S' 61 q1-q

*.n i
(u)lo' (e) +s"

(u) ro' (q) oo"
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2. a)

3. a)

b)

(4)

Draw the power angle characteristics of a

synchronous machine. Define steady state,
dynamic and transient stability. 9

\rd Udr+tfi qeflq h elffiq qfiraeu d T{rd
I tfi ft, qr{tkd q lifuq\rc ffdftrA d fiqrNa
frtqq t

Define the per unit value of any quantity. What
are the advantages of expressing quantities in
per unit? 9

ffi fiir +1 qfr (t{c ([6ri) qn +1 qRqrM

frlGrq I {rRrit 41 qfr {frc qunfr fr qm +d
drqffit ?

Write the advantages of HVDC transmission
over HVAC transmission and its limitations. 9

\q.fi.fr.fi. {{rq +1g.fi.q.fi. {€q +1 gmr
it arq G frqr,I ftffi t

ExplainA, B, C, D, constants. ProveAD-BC: 1.

9

RRi6 A, B, c, D +r qdq frfqq G ao-BC: I

d Rra dftq t

b)
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(s)

4. a) What are the objectives of load flow studies?
9

dts d ors?r+q t qT ufuq t z

b) The incremental fuel costs oftwo units in aplant
are :

dc

ool 
: o,'"t' + 60 Rs'/Mwh

dc2 - 0.4p2 + 5o Rs./\4wh
dpz

Calculatethe optimal loading ofunits for atotal' load of 150 MW. 9

. 1rd Eie t A $rA fi fdt* qd qfe
frqftrtua t :

I : 0.25R * 66 q.7frrnqrd da
oPr

9: 0.4P2* 59 t.Titrrurc der
oPz

+il 1t{c } ftA infrrrd qR +1 rrunr dfra fr
gNr rTR tSO trnqrc t t
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5. a)

b)

(6)

How the phase sequence networks are drawn
for L-L-L fault on an unloaded alternator. 9

oFilRa orfitz{ q{ drfl-f,rfl-drfl Aq fi q?Re[

irr iildtiI*H qPrqq (hq Rrfr{ t {t) l+q ffiR
qffi qrtfl 

r

The ratings of three generators are as follows :

GeneratorNo.l -125 MVAg 33kV 10%Reactance

GeneratorNo.2 -150 MVA, 35kV 8% Reactance

GeneratorNo . 3 -L20 MVA, 30kV l27o Reactance

Calculate the per unit value ofreactance of every
geqrerator by assuming the base values 200 MVA
and 35 kV. 9

fr wffi +1ifrrr f{q+a t '

wfrdr *qi+, r -l2sqq.fi.q.,33 fr.fr, l0%qfrqrd

w+Et ililifi 2 -tsaqr.ft.q., 3sfr.fr, 8% qfrqrd

{frdr mqi+ g - 120 $r.fi .q.; 30fu .fr, 12% qftqrf,

200 qq.ft.(., 35 fr fr€ d olrem qFI rmr.h'{

wtrth lfdqld +1nft f+r$ qn fr qur+ dtqq t
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6. a) What do you understand by symmetrical
components and prove that in a three phase
system where neutral path is available for
currents?

Ir: 3 Iuo

where In - Neutral current; Iuo - Zerc sequence
current. 9

wfrd iffiit t qrq Hr Hrr$re t i V+ tf,+dr
qqrft fr qEji qnrfr t frq gerfr{ qq A fr kd
?6tun I

In: 3 Iuo

wd In - sETfr{ fi{t; Iuo - W ergfiq qm t t

b) What is the equal area criterion for stability and

what is the importance of swing curve. 9

€fEfti-e q,t {.Frd \Rqr firdfrqr HI t ? ftirr frd
(+*) m Hr rftr t ?

7. The constants of a Three Phase Transmission lines
areA: 0.95 < 3o and B : 135 <75" ohm/phase line
delivers 70 MVA at 132 kV and 0.85 p.f. lagging.
Draw its circle diagram and calculate the sending
end voltage. 18
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(8)

\r+, td6dr duq drfl t RRi6 A : 0.95 < 3' st{

B: 135 <7s" et6q qfr tq t t ttrfl 70 qq.ft.q. flk
tiz fr.fu q 0.8s qlqrnfr ark Uqi6 q{ tft t t qfu
6 qq5fr G iqq Rrt h Aqq fr rrunr dtqg t

8. Write short notes on any three of the following.
6 each

a) Analysis of line to line fault with the help of
symmetrical components.

b) Transpositions of conductors.

c) Universal circle diagram.

d) Methods of improving stability in atwo machine
system.

e) Bundling of conductors.

frq q t Ht ftq q{ dierq ftHUfr ftM t

or) RTtfi+-d ufriuc d raqa t ar5t (drfl w€
{,r V{ft{fu(

q) qrffiit ffi Eru+fierq
() {ffi TrI stqIITII

E) rtrtfu€ +i Uqni qrft Efkit
(fr qftr q"nft * ftili)

E) qrddt s1 dsftirl
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