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Sixth Semester B.E. Degree Examinq$eErluly/August 2021
Power System af#yCis - I

., ,,,,.:i,,....} n ,,^-. r\ r.Time: 3 hrs. d Max. Marks: 80

Note: Answer any E{WTull questions. dI-
il,\I a. What is per unit quantity? What are the.tUvffiages of per unit quan{l+id's? t04 Marks)

b. A 3 phase generator rated 80MV*.7.5k\7 with reactance of 20:o/.rT s connected through a

SlniyfS lnstltute uI ltsulllruru$i
-- --. I lhrarrr lienflalnrF

IIlCO OI I U"/o.

ram and mark all {Sffiactances in p.u on a base of 100MVA,
on line.
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c. Explain the

The other end of the line is co

step-down transformer in Y:
Transformers connected foi tion. Each of the 1,$ transformer in each bank is rated
30MVA, 8/127kV with

D Draw the im
220kY in the

(08 Marks)
(04 Marks)

2 a. Derive the+stBatly state model of synchronoos machine. (04 Marks)

b. Explaffidrepresentation of loads. .- (04Marks)
c. The oiiQ thb diagram of an unloafled power system islhqwn in Fig Q2(c). The generator

and tittihformer are rated as follilw;sy: ' 
,

Gr : 20MVA, 13.8kV, X'g0.2pu .i::..,.. 
,. . ,.,,"..*

Gz : 30MVA, 18kV, ni.'*':0.2pu 
*r*?*,5"i. 

'1;u' ,,# -'

Tr : 25MVA,220Y|1:3.8 AkV, X = l0%. ,. d4

Tz : single p$seaunit each rated 10M#fq,l!t27118kv x 
=*{ffi,T3 : 35MVffi0Yl22Y kV, X = l}.d/iY: ;"",

Draw the impe&..nce diagram with;rlt pa'etance in pu. Chffis"b a base of 50MVA, 13.8kV in
the circuit of generator - I ',,q1 '
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3 a. A suddert ihr.cb phase short qi.bdit takes place at the terminals of an unloaded 3-phase

alternator. Discuss briefly.qn different reactance that are met with assuming that the damper

windings are provided at the pole faces of the alternator. (08 Marks)

b. A synchronous generaq=and a synchronous motor each rated 25MVA, IIKVA, 15%

reactance are connectet through transformers and a live as shown in Fig Q3(b).
The transformers'E{e rated 25MVA, 11/66kV and 66ll1kV with leakage reactance of 10%

each. The hnE"'hai a reactance of l0% on a base of 25MVA, 66kV. The m/r (motor) is

drawing tSmVflat 0.8pF leading and a terminal voltage of 10.6kV. When a symmetrical
three phase faults occurs at motor terminals. Find the subtransient current in the generator

motor and fault.
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(08 Marks)

(06 Marks)

mot?r

'h s,

4a.
b.

Explain in detail the transmits on a

For the radial network shown in Fig
lOn ffne. ,:4 -,,,,,. :i

a 3-phase fault occur ffi'$- n"termine the fault

current and the line voltage at 1lK\&fu.uS under fault conditj

\\

the trans.mis$ion is 300CI.
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a. Obtain the rel.ptfOfuhip between lins"a:hd it ute sequenie*cdmponents of voltages is star

connection gi&.hf,. reievant phasortdifuam' .d (04 Marks)

b. il;*;h. JpprEirion for power flti.* of sequence39,,,,1irronents of line to neutral voltages

and line currents. (061\'Iarks)
q6c. In a ]-plras'e, 3-wier systern,lhej.q.r.n.. .o*pffits of line current are Iu1 : 100 E0' A

U, ^)- 
tOgp^, tfr"+ffifrre components tf Un. voltage are Vnr : 66 1150'kV,

^Vez: 1l 160" kV. Detenuine the three pha5,e po*... (06 Marks)

" \ -r -i ro prove that iffi Jlphase circuit{ift equal self and mutual impedance zt : 22 and is

different forzun{ '= 
,,iry-i , r 

(06 Marks)

b. A 25MVA*f ft f-pnase geti.@ior has a reactance of 20% one line diagram shown in
+h'

Fig e6(bi i[&motoriave rltpd"ifiputs of 15 and 7.5MVA both 10kV with X :25oh the

I ifrus. i.u^for*.r are So.th*rated 30MVA, 10.8/12lkV connection A-Y with X : l0o/o

"rlh. 
th. series reactariffi=fif the line is 100O. Draw the positive and negative sequence

networks of the systeffiith reactance marked in p.u. Assume that the negative sequence

reactance of eac\-mathine is equal to its subtransient reactance. Select generator rating as

base in the ge4gi*[Or circuit. Draw the zero sequence of network. Assume zero sequence

reactance oi or and motor of 0.06pu. Current limiting reactors of 2.5O each are

connected in tlftreutral of the generator and motor No. 2. The zero sequence reactance of
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For a double line to ground &di,eflu" unloaded gen€ratdr# deti'7 a. For a double rine to ground pd,ij ;" unroaded generatoir, detive the equation for the fault

current and draw the intercOffid,pted sequence network. {. - (10 Marks)

b. Find neutrail;;;;;;.;;-ii$ilh occurs across the.terilinals of a Generator and its rating

100MVA, i,-r,, ru&Wa;, = ;;:n.rip", 1ffi5pu. ro limit ll"[-c : llolro'(06 Marks)

".fu=} 's"'
di.'

Find fautt.""t:firt- point under t:,*ryr the svstem 

il'rn 
Fig Q8
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,n l,.uligg? ., ;
G/r : 20MVA; llkv,x1 =0'2pu,Xzu=xo=9'1p' - ^-- 1

Tr ' *, =-03$ri, tsMve, 11'5 A4t5YKV x" = 0'06ffDil

TL : x' $a 5O' x6 = 10C) *=te " !
Tz : " 

x+0.1pu, 15MVA, 3Ai"Y'9YKV 
^ .,J."' \ ^ --

rnil, *,hwMvi., o.grv, ++*3 0J, Xz = X0 = 0 l*$"'F{'067pu
rll^igffij t, -"i"ggiis, ofpi tag and ofv*'-ctroose generator rating u' ouii; 

Marks)

ss:, ffi},r a,,;,,k

I a.*.,!fuphin the Dynanllff,.-9f'synchronous nq-6ehine. rotor'

,d=**.3erive tfr. p"i".i=#lt[te.quution iot safi}nfinO non-salient pole synchronous machines'

'*"r*,.,,. 
,.*:i dl! (08 Marks)

. c. What are the,,fa,pt$$ affecting tryo$E* stability? (02 Marks)

. \"r t*i.,. .* 
*"

r0 a. with the help of rerevantskStch, exprain the Equal Area criterion (EAC) for stability

b. A Generator connecte&#tn infinite bus through a double circuit transmission line' A fault

occurs ,, "i. "Tin 
it".flil i. ,.,-ur.qu.ntly clJared. Determine the critica""ut'',?;ff"T;r,
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