Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Module-1 ;
Show that the per unit impedance of a transformer is the same when referred to either
primary or secondary side. (04 Marks)

Draw the circuit modelof synchronous generator transmission lmes and transformer.(04 Marks)
The OLD of an unloaded power system is as shown in Fig. Q1(c). Reactance of Tr. Line are
shown in figure. Draw the per unit impedance dlagram Choose a base of 50 MVA. 13.8 KV
in G, circuit. The ratings are as under.
Gy =20 MVA, 13.8KV, X" =02Pu, T, — 25MVA, 220/13.8 KV, X =10%

G, - 30MVA, 18KV, X" =0.2Pu, T2—>3;10Tr%each 10 MVA, 127/18 KV, X=10%
G; > 30 MVA, 20 KV, X"=0. 2Pu Ts ——>35MVA 220/22 KV, X =10%. (08 Marks)
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What is per unit quantity? Mention its advantage. “ (04 Marks)
How is the per unit impedance value in a glven base are changed to per unit impedance
value on new base. € (04 Marks)

Draw the impedance diagram for the. power system shown in Fig. Q2(c). The ratings of the
components are as under,

G —> 25 MVA 11 KV, x= 15% G, >:30 MVA, 12.5 KV, x=20%

M; -~ 15 MVA, 11 KV, x=12% My—25 MVA, 11.5 KV, x=15%

Tr— 30 MVA, 13/132 KV;,;,,xv 25% T>=> 35 MVA, 132/11 KV, x=20%
Choosea base of 132 KVion :“(100 +j150)Q Tr. Line at 30 MVA base. (08 Marks)
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Fig.Q2(c)
~ Module-2
With the help of oscillogram of short circuit current of a synchronous generator operating on
no load distinguish between-subtransient, transient and steady state reactances. Also show
that Xy < X4 < Xq with equivalent circuit diagram. (08 Marks)
A generator is connected to a synchronous motor through transformer. Reduced to a
common base, the per unit subtransient reactance of generator and motor are 0.15 and 0.35
respectively. The leakage reactance of the transformer 0.1 pu. A 3¢ short circuit fault occurs
at terminals of the motor when terminal voltage of generator is 0.9 Pu, and output current of
the generator is 1pu at 0.8 pf leading. Find the sub transient current in the fault, generator

and motor. (08 Marks)
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4 a. Explain clearly how circuit breakers are rated. e (04 Marks)
b. For the radial network shown in Fig.Q4(b), a 3(|> fault occurs at ‘F’. Determme the tault
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Module-3
5 a Der1Ve an e’xpressmn for the 3¢, complex power in termsaof symmetrical components.
(08 Marks)
b. Draw the zero sequence network for different comblnatlon of 3¢ transtormer bank.
(04 Marks)

c. A balanced A connected““load is connected to a- 3¢ symmetrlcal supply The line currents are
each 10A in magnitude. If fuse in one of the line is blown out. Determine the sequence

component of the line current. CM (04 Marks)
. o RIT LIRRARY
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6 a. Derive an expression for symmetrxcal components of voltage in terms of phase voltage.
, (06 Marks)

b. Draw the positive, negative anc
Fig. Q6(b) Choose a base 0 SOMVA 22OKV 1ﬁ ‘the 50Q transmission line and mark all
reactance in per unit. The ratings are as under

‘,,;,Gl 2525 MVA 12 KV ) 20%, Gy = MVA, 11KV, X" =20% T; to T4 = 20MVA.
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Module-4 G
A double line to ground fault occurs at the terminals of-an unloaded generator. Derive an
expression for fault current, Draw the connection of sequence network. (06 Marks)

A 25MVA, 11KV, 3¢ generator has a subtransient, reactance of 20%. The generator
suppliers 2 motor over transmission lines with transformer at both ends as shown in
Fig.Q7(b). The motors have rated input of 15 MVA and 7.5MVA, both 10 KV, with 25%
subtransient reactance. The 3¢ transformer are. both rated 30MVA, 10.8/121KV, AY, with
leakage reactance of 10% each. The series. reactance of the line is 100€2:-Calculate the fault
current when a LG fault occurs at F. The motors are loaded to draw 15 MVA and 7.5 MVA
at 10KV and 0.8pf leading. Assume, that negative sequence reactance is equal to positive

sequence reactance. The zero sequence reactance are marked i in the Flg Q7(b). (10 Marks)
T e, :p-06PU.
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power system Show the connection. of sequence network to represent the fault. (06 Marks)
A 30, 50MVA, 11KV, star connected neutral solidly grounded generator operating on no
load at rated voltage give the following fault currents for the fault specified.

3¢ fault - 2000A, LL fault»-lSOOA LG fault ZIZOOA Determine th >3 sequence reactance in
ohm and per unit. v (10 Marks)

Derive swing equation for a synchronous reactance & ¢ (08 Marks)
A 3¢ power system consists of a- synchronous generator ‘connected to a infinite bus bar
through a loss less double circuit transmission line. A fault occurs on the transmission line.

The maximum power transfer for the system whenr unfaulted is 5Pu and immediately prior to
the instant of the fault the power transfer is 2. Spu.. The power angle curves during fault and
post fault conditions have peak values of 2pu and 4pu respectively. Determine the critical

clearmg angle. Po ™ (08 Marks)
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“"Derive the power angle equatlon as, apphed to salient pole synchronous machine. (07 Marks)

Explain the terms :

i) steadystate stability B CMRIT LIBRARY
ii) transient stability BANGALORE - 568 037
iii) dynamic stability as applled to power system (03 Marks)

i) Fmd the stored energy in the rotor at synchronous speed
ii) If the mechanical input is suddenly raised to 80 MW for an electrical load of SOMW,
find rotor acceleration not neglecting mechanical and electrical losses.
iii) If the acceleration calculated in part (ii) is maintained for 10 cycles, find the change in «
torque angle and rotor speed in revolution per minute at the end of this period. (06 Marks)
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