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a. What is single line diagram? W,,,,.Ebflt$ihe need of single lind*d1:ii'Eram? Explain the procedure
for finding the per unit reactanbe gram by stating all th&.assumptions involved. (10 Marks)

b. The single line. diagram of 8;power system is shown in Fig.Q.l(b). Draw the per unit

,,"r::::..,',.. '.3,,,1., ' h-

G : 90MVA, IlKV, X" = l8o/o Line I' 7=j80Q ;"Jo
Tr : 70MVA, l1ll10KV, X= l5o/o L:ure2 ,7= ltWf-
Tz:60MVA, Il0/11KV,'X =lTyo M:S5MVA;l,tiKV, X" =l3Yo
Tr : Three l$ units, eaoh,,'r.ated at IOMVA, ,il,,.{/,,l KV,X:9o/o tr
T+ : Tlnee lS units, each'iated at 16.67M-Vd,,,,i27lllKv, X 

=:LT%.The load absorbS T?MVA, 0.8pf taggin}+ 6.5KV. S.t"e.t.fr bo**o, base of 100MVA,
1lKV, on the.gdddtor side. ",,.,;:= 

"-$:;:,:t (I0 Marks)

frYr v
qT-+ t-raLitr,:r,.,! tAr-Y st*t YrA
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"' 

--"' 'e"'" .*, OR ,::,:::'::*;,,:'{!.

What is pbr unit system? List {h$tidvantages of affiuni

Tr : 40MV A, 331220K,Y*'X : I5o/o

Tz : 30MV A, 220/'.1:LKY, X = l5Yo.

li .::::i:
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il
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ldvantages of affiunit system. (05 Marks)
of a two winding,{ransformer on either of its side is equal.Show'that the per unit i

(05 Marks)
c. A single line diagra*'$ftH'power system is shown in Fig.Q.2(c). Draw itr il;;;;;

(10 Marks)



Module-2
3 a. With the oscillogram of the short circuit current of

axies synchroRous reactance, transient and subtransi

n."

',J

d

b. A 100MVA, 13.8KV, 50H2, Y-connected, 3$ s generator is connected to a

|3322OKY, 100MVA, A-Y transformer. The-="g1iaohiihehine reactance on its own base are

188E62

us machine, define dirett
(10 Marks)

neat sketches.
(08 Marks)

'F'. Determine

(12 Marks)

Xa: 1.1 pu, X,o = 0.25pu ; The tansformer reaetance is 0.2pu. A 3$ load of 100MVA, 0.8pf

lag is connected to transformer secondarye# 3'd short circuit occurs he load terminalslag tS Conneoted tO translofmer Seconqarlqp.:'p srolr uuuurt uuuur.s ,*!,.Lus rL'

f ina tne generator transient current, ifi*b]qffire the fault, 
^the 

load iffierating at 220kY,

choose u bur. of 220KY,100MVA on Ht-iide of the transformer. 'r::rr' I (10 Marks)

"..--.lk- ..,41:: liJ
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" Module-3
a. What is syffietrical components? How they are useful in the solution of power system.

(05 Marksarks)

b. Show that the symmetri$al bomponent transformation is power invdriant.
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4 a. Explain the doubling effect o-ffi,a#mission line under 36 rt circuit with

. d 
_:

b. For the radial network slorygrffi Fig.Q. @), when a,f$ fault occurs at point

the fault current. Choosdffgenerator ratings as a b4rc,values.

Gr : I0MVA, llKv, ffia 
-o% i''"\\"

Gz : 10MVA, llKV, X: l25ohllICv,x
1Mts*v,
3ts16-6K!

a &:'
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(05 Marks)



c.
"@,.

The original set of voltages are Va=4lqvohs, %=?ffi volt and V"=8lt+l.t' is

shown in Fig.Q.5(c). Find all the voltage co
sequence systems.

18EE62

positive, negative and zero
(10 Marks)

P,{ axiu

......= 
,tr

Fig.Q.5(c)
Jiffil{n

;*&v
6a.

b.

c.

7a.

b.

-:-:;. "=,::,.: t-ll( '@ - :

Show that set of balanced phaffis have only positive-sequence symmetrical component.

Draw the zero ,.qr.rrde\works for the following 3S transformers:
-- \/ \l1 &r S\r' 'i:::r.::i .-, - A

AA'owl! {uosu
-[ ,Erj I5^* *t."".c.1 o__J

"n':,.,.,.,1'

:::...:'-.. OR

' al;- 4*
r aW. l"L- I

(05 Marks)

,,,,,,,:i:.',,,;*', Fig.Q.tffi)' {*#nn
;1r*r",, .,.,= 

* -' 
')r * 

''':iI (10 Marks)

jMoa,ffiYA - tr*'

Derive an expressi n for fault curre+t&#hfln double line tg,*Sund fault through impedance
occurs on po*rr',:wstem. ,yff%, (10 Marks)
For the power sptem shown in fifuQ7(b), double liap to ground fault occurs at the middle
of the transmission line at ffiripl 'P'. Find thd*.t'bthl fault current using symmetrical
components on a base 50MVA ,2i0Kv in the geneiitor rir"+

li rr tL

-"'i&'
fatl

h ;:i;
,,,]t:.:.-:t ".,' 

\'," ' Fig.Q.7(b)
The ratings,i-fi,"' {,r'il\,''

G : 40MVA;w25KV, X" =Xz=.,'20oh,Xn= ljoh,Xn:2oh
M : 50MVA, 1lKV, X" = Xz = 3jo/oXo-- 15%o,X"= 2o/o

Tr : 40MV A, 331220KY,J= l5o/o

Tz : 30MVA,lll220KY,X= 75o/o

Transmission line,,: Xi : Xz :50f), Xo: 150O.

.3 of4

(10 Marks)



18EE6n:

OR ff''g a. Derive an expression for fault current for SLG fariltfifdhout fault impedance on an

alternator. ,-- ... . 
' (10 Marks)

b. A 25MVA , 13.zKV alternator, with a solidly grouff& iieutral has a subtransient reactance

of 0.25pu. The negative and zero sequence reaolpni6's are 0.35 and 0.1pu respectively.

Determine the fault current when thi line.,,.t "ti& aut occurs at the terminals of the

altemator. Neglect the resistance. ,.,: ,, ': (10 Marks)

9a.
b.

10 a.

b.

Derive an expression for the swlng (10 Marks)

A 50H2,4 pole turbo generator 150MVA, I IKV has an'inertia constant of 9MJ/MVA,

find:
i)
ii)

iir)

&".'+4M'

" 
-::i*f

OR.=...*i,

Stored energy at synctrSonq.ps speed-

The rotor acleteritlon,"ilJfi. input mechanical power is raised to l00MW, when the

electrical load is 7. 1\4WV: .,*;;'
The speed at theqkd of l0 cycles, if the ac_celeration is assumed constant at th1 initial

value. :::;: ,-, (10 Marks)

s

What is crrpi-f4,#aring time? Derive ry.,,,,, ression for rnitial clearing

D. = D .+siri"..f P. = vr P*^- sin 6 Pt = yr P-^, sin 5 as the powePr=P iii:6, Pz = ]z Pmax sin 6, P3 = Y: P,nu* sin 5 as the power

respectj add post fault conditions respectively.

Atr between a

angle, given that

angle equations
(10 Marks)

1500/ph, during fault : 400Q/Ph,varl0us
post fault : 200o/ph. If t-he farlt is cleared wfetf;-tl

from its prefault positio4frktermine the maxirqq4
loss of stability. Take q.b.i!e power of 266-671v.{

lr has adv-anced by 60" electrical
that coutd.h transferred without

(10 Marks)
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