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Fifth S emester B.E. D egree Exami6,r. dti6n, D ec.2023 I J an,202 4

Power System_A4elysis - I a,.

Time: 3 hrs. 
& ' .-l-".. Marks: loo
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Note: Answer any FIVE full question*r'd,froosing ONE full question-from eflch module,

.

a. Define per unit quantity. Sh6S, that the per unit impedance of a transformer is same

irrespective of the side ongpffifi it is calculated. :i* (08 Marks)

,lr1t@*i:=,:- *l

a. Define per unit quantity. Sh6S, that the per unit impedance of a transformer is same

irrespective of the side ongpffifi it is calculated. ;:r,,. (08 Marks)
b. Fig.QlO) shows the qe$ffd{{tic diagram of a radi@.-lransmission system. The ratings and

reactances of various corlrponents are also shown.'"%,,lload of 60 MW at 0.9 p.f. lagging is
tapped from the q;6 KV substation which ip to,-be maintained at 60 KV. Calculate the
terminal voltagetaffte machine. Represent the transmission line and transformer by series

Ll /d'ozg r'Y *'J 
't' Irl I H*g-' lrgo.'t' E? +)&ntu

rr' , ioofuva looru vL t:fu
"l t ),o,,. X'8'1, " -], 

,

in,l'ul., 
t" Fig.Ql.*@),* - 

i::' (12 Marks)

l
,,. ,,,,," Oil;= ''

?:|11 
impedarleel@ reactance diag4ffi,,Sxplain with the#*lp of typical electrical power

system. ?" (08 Marks)

Draw the reactfihce diagram of ihe,system showrf{n'Fig.Q2(b). The ratings of the

\7 [ "n\p- fI (.] r (7Y
14: A 'l u I
l+:lq Fie.e2(b)

G : 15 MVA,#KKV, X" = l2%o '"'" ' Tr :20MVA, 6.6/66 KV, X:8%
: 1.

Tz 20 MVe*,ff76.6 KV, X = 8%Y Mr and M2 : 5 MVA, 6.6 KV, X" :20oh (12 Marks)
r" #t.

,*.1',,,,,,,,, Module-2
3 a. Explain clearly the variffi of current and impedance of an alternator when is 3$ sudden

short circuit occurs at its-'ieiminals. (08 Marks)

b. A syrrchronous generdtor and motor are rated for 30,000 KVA, 13.2 KV and both have

subtransient reaotgnse of 20o/o. The line connecting them has a reactance of l0o/o on the base

of machine rat@r The motor is drawing 20,000 KW at 0.8 p.f. leading. The terminal

voltage of the- motor is 12.8 KV. When a symmetrical 3$ fault occurs at motor terminals,

find the "'subtransient current in generator, motor and at the fault point. Solve using

KirchoffS s.

"'.'i,,,'' ''

. ,, ,1**ai',
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b. A 25 MVA, 13.8 KV generator with Xl : 1570 is cted thlueh a transformer to a bus

that supplies four identical motors as shown .q+O). Each motor lT 
*X =:0% 

^nd

X,a= 30yo on a base of 5 MVA, 6.9 KJry#6 three phase rating.,ffirc transformer is

25 MVA, 13.8 - 6.9 KV, with a leakageq$rpt*:"-of 1.07o, Tle bus.S{ihle at themotors is

6t ?1,"" ",lr* prrrl" a"rio"",4fqt foint P. Forthe fault spec}fed, determine:

(i) Subtransient current T 1lr",?yln- ,r e ,'

oS

tiil Subtransient current in-the$feffir A 
*.,,,.,ry, 

r.

(iii) Momentary current in bPffitrA ,., 
-r'

iiri Cunent to be in interrupt@y breaker in 5 cYcles", e

l ^^.,*- \r, - in 1 { ,'.s,h^ * . -"r.. ^r,-Assume Xt, = j0.15. t1..\# ,'t
"uh. ?'; '*

-tu'=t'B

.-"fr'"

,&4fu'. .$**u o'-;ii3lr"
ii. Module-3 , 'o 

ir:"

5 a. Prove that a balanced set of"3sffo tr-ffi sequence co'69-'&nents of voltages

only. -q'#... , { # ',ry g'' (08 Marks)

b. A delta connected baldg*l,resistive load $corytscted across an uilb'ilanced three phase

supply ., i;;;;aitffiO), find the rypri"qri"ul compon-ent: tif line cuffent and delta

current. .-{, 'f, "' ," .tiff"'oa'!. 
",,, 

*. 
j

-a "q

:? ,i"

,Y,& fu ,q "'/"q d ?...ffi #ffi#rr@l,i i,$ *"fuT'U#
"{ e4 q* # dt'-Eig.ei6) (12 Marks)

'f# ' '." *r' -l*i %&!' S# *.:5* ^_
;.-4s*. # -"*qF:}ffiOR

a. obtain th##", sequence cffinents of phase and line voltages in star connected

sYstems. 'ret .# , , (lo Marks)

b. A 250 MVA, 11 KV, 30 g**.;t"r is connected to a large system through a transformer and
A 250 MVA, 11 KV, 3$ gg;ator is connected to a large system through a transformer and

a line as shown in Fie.Q6(b)."- t'ryi f^ r I F\g6d.olcrl

f

" MI: -d!,

,*...,'i',r,
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,tt' -,. 
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Fig.Q6(b)
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The parameters on 250 MVA base are: ; -"" 
;

G :Xr =X2:0.15 pu, X6:0.1 pu r*

Transformer : X1 : Xz = Xo = 0.12 pu *-&
Line : Xr : Xz :0.25 Pu, Xo:0.75 pu b.. 

-

Equivalent system I Xr : Xz = Xo:0.15 PU;. t,',
Diaw the sequence networkdiagrams f.rffiGm and indicate all q values.

q.T *T (l0Marks)

7 a. For a double line to ground
current and draw the interci

:
,h-;,an unloaded generator;' iive
sequence network.

the equation for fault
(10 Marks)

9

10

-*t*,"1 ,.; ein
""''uti]il'ua. Explgpr.i6ifu"ries types of faults k' r system. **fu*, . (06 Marks)

b. e ifriW$trase generator with a@en circuit voltage gryP V is subjected to an LG fault
-:/'

through a fault impedance ofj2AlDetermine the in Zr =*i.4*O, 22 = j2A and

Zr: ildl. Solve the proble"s$r"Ll- and LLG faul& '%. ni;r 
,,-',:.. (14 Marks)

r Modulo-S
a. Derive power system,: rt Ultity and diftqgqtiate between qfifiHy stabitity and transient

stabilitv, \ * _'" ns"*.\r (10 Marks)stability. 
",,ud *. " * _"1' **; (10 Marks)

b. Derive-the swin'{ffiion with us"uldeA,J$n. Also the graffiswing curve. (10 Marks)

.,, ,,,,t iii*. "';::' O* .,.,,,,,,r*s;,

a. Explainqssiiual arca criterioa.=ri$ffii a power system is subjected to sudden change in

mecffia{ input. u,d, l=: * ' (l0Marks)

b. Write-fi,.note on multi maS-lffisystem stability- 'sn (l0Marks)

**d;= M **{k.**
,t,, '; g#"t' , n!;" 
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b. A three phase, 50 MVA, 11 K$tar connected neutal*solidly grounded generator operatingr------,---- - ";#r ,{
on an no load at rated *,ol14e gave the following*$ftgfained fault current for the faults

specified. _^#q-ryjSpeclneo. "* {,.},,,':.
Three phase fault - 20qB+A '*' ri

Line to line fault - l8q0 A
Line to ground &,qJL&&200 A .-

Determine the flu&sequence reactances in ohms and pu. (10 Marks)
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