50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Power System Ang“lysm -1
""%te
¢

” Max. Marks: 100

Note: Answer any FIVE full questions, c[é?asmg ONE full question{froﬁ each module.

a.

QQQQQQ

a]gi@s
e

~ Mﬂdule— d
What is single line diagram? Wliatﬁ%}s the need of single hna df%@ram? Explain the procedure
for finding the per unit reacta liagram by stating all th@assumptlons involved. (10 Marks)

The single line dlagram of ‘a,@ower system 1is showmgm Fig.Q.1(b). Draw the per unit
independence diagram. A’ ’”

— v Fig.Q.1(b)
G: 9OMVA 11KV, X" =18% * E%mel Z=3j80Q /%
T, : 70MVA, 11/110KV, X=15% Line2:Z= ﬂ;()%?
T, : 60MVA, 110/1 lK\l,fV (='10% M: 85MV1§; LKV, X" = 13% V
Ty : Three 1¢ units, ea¢h rated at 10MVA, 1%/12%\/ X=9% ,
T, : Three 1¢ units, each rated at 16. 67M£VA “?27/11KV X = ***12%
The load absorbs® 74MVA, 0.8pf laggmgwt 6.5KV. Select avcommon base of 100MVA,

WL
ﬂ[mpﬁ

11KV, on the %gen%ator side. @ >, N ./ (10 Marks)
& M&% %M OR ; ﬁ?wﬁ%}

What i1s; %{ unit system? List. thé advantages of a: per%umt system. (05 Marks)

ShoWg thaf the per unit 1mpe,'giance of a two w1nd1ng fransformer on either of its side is equal.

D’ % \W (05 Marks)

A single line diagram of.a power syste% s shown in Fig.Q.2(c). Draw its impedance

m«.adi”agram, choose a basé of 100MVA, 2%QKV in 50Q line. The ratings of generator, motor

sand transformer ar%g ven below.
@

«“fﬁm%mww Fig.Q.2(c)
G : 40MVA, 25KV, X'l 26% M : 50MVA, 11KV, X" =30%
T; : 40MVA, 33/220§V & = 15%

T, : 30MVA, 220@%1KV X =15%.
(10 Marks)
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Module-2 m@m«

a. With the oscillogram of the short circuit current of a_syn
axies synchronous reactance, transient and subtrans1e1j1 : ctance. (10 Marks)

b. A 100MVA, 13.8KV, 50HZ, Y-connected, 3¢ sy“ﬁ ’hronous generator is connected to a
13.8/220KV, 100MVA, A-Y transformer. Them%achme reactance on its own base are
Xq= 1.1 pu, X/, =0.25pu ; The tansformer re%f};v;ance is 0.2pu. A 3¢ load of 100MVA, 0.8pf

lag is connected to transformer secondary:, M3(1) short circuit occurs-at the load terminals.
Find the generator transient current, i “éfc»re the fault, the loag 1§%perat1ng at 220kV,
choose a base 0of 220KV, 100MVA on H*« ‘side of the transformer. “./ (10 Marks)

m;n

4

- OR & e
>
a. Explain the doubling effect O%M nsmission line under 3¢ jg@’e)rt circuit with neat sketches.
g s’ (08 Marks)

b. For the radial network shown ﬁi Fig.Q.4(b), when a. 3¢ fault occurs at point ‘F’. Determine
the fault current. Choosé the generator ratings as a baswavalues
Gi : 10MVA, 11Ky, X"s 20%
G, : 10MVA, 11KV, X = 12.5%
T, : 10MVA, 11/33KV, X = 10%
T : 25MVA, 33/6/6KV, X =38. 7%
Overhead linte Impedance Z=6+ JlOQ%a

Feeder Lnﬁpeda’hce Z=0.5+0. ISQ

i,

“ Fig.Q.4(b)

CMRIT LIBRARY (12 Marks)
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=’ NModule-3

a. What is symmetrlcal components? How they are useful in the solution of power system.
“““ vl (05 Marks)

b. Show that the symmetr: al component transformation is power invariant. (05 Marks)
ym f&%} p P
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volt and V, =8|143.1° is

shown in Fig.Q.5(c). Find all the voltage component the positive, negative and zero

sequence systems. (10 Marks)
+ Fig.Q.5(c)
' OR e
Show that set of balanced pha SOTS have only posmve sequence symmetrical component.
A 3 (05 Marks)

,gﬂ“m«

Draw the zero sequene networks for the followmg f%transformers

i) Y- Tt i) &7 iii) A-A aiy) Y~ V)Y-A  (05Marks)
A 3¢, star conne Eload shown in Fig.Q. 6(c)’3” is connected to a 3¢ supply having a line
voltage of 440 VCﬂtS Calculate the current fn%hé line in terms of symmetrical components.

¢ Modnﬂe—4
Derive an express%h for fault current; 5
0CCUTS ON POWET | syste o (10 Marks)
For the power system shown in Flg % 7(b) double h@e fo ground fault occurs at the middle
of the m@nsmlsswn line at qoint ‘P’. Find the t(ﬁal fault current using symmetrical
compenents on a base SOMV%@ 220KV in the generator circuit.

Fig.Q.7(b)

G : 40MVA 2 25KV X" = X, =20%, Xo = 10%, Xo = 2%
M : SOMVA, 11KV, X" =Xp = 30% Xo = 15%, Xo=2%

Ty : 40MVA, 33/220KV, X*=15%
T, : 30MVA, 11/220KV X =15%
Transmission lmew X1 X, =500, Xo = 150Q2. (10 Marks)

30f4
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OR N
Derive an expression for fault current for SLG faylty without fault impedance on an
alternator. L, (10 Marks)
A 25MVA, 13.2KV alternator, with a solidly groun:@g(; neutral has a subtransient reactance
of 0.25pu. The negative and zero sequence reagtance s are 0.35 and 0.1pu respectively.
Determine the fault current when the line ato hne fault occurs at the terminals of the

alternator. Neglect the resistance. (10 Marks)
Module-5
Derive an expression for the swing equation. - (10 Marks)

A 50HZ, 4 pole turbo generator %% dfTWSOMVA 11KV has an. L ef‘"ﬁa constant of IMJ/MVA,

find:
i)  Stored energy at synchm % s speed J
ii)  The rotor acceleration, ifithe input mechanical power is raised to 100MW, when the

electrical load is 7§MW
iii)  The speed at the-end'of 10 cycles, if the acgele”i“atlon is assumed constant at the initial
value. (10 Marks)

CMRIT LIBRARY

RANGALORE - 560 037

P, = Pmax, ‘:6 P, =y Pmax sin 6, P3 = v3 Pmax sin & as the power angle equations
respecu"valy for prefault, during fault and post fault conditions respectively. (10 Marks)

A trﬁ;(\ésfer reactance between a g@‘i&q;ator and an 1nﬁn}%’bus bar operating at 220KV under

varlous“éondluons on the mterﬁqpnnector are: Pre fault's ISOQ/ph durmg fault : 4OOQ/ph

ooooo

wwwww

from its prefault pos1t10 *Metermme the maxifhum’ load that coq(;&d be ‘transferred without
loss of stability. Take %Pasé power of 266. 67M%3‘ (10 Marks)
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