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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

USN 1SEE62
Sixth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Power System Anai“y’sis -1
Time: 3 hrs. : Max. Marks: 80

Note: Answer any FIVE full questlons, choosing
ONE full questlon from each module. .
Module-l
1 Show that the per unit impedance. of a transformer is the same when referred to either
primary or secondary side. Ry (04 Marks)

Draw the circuit modelof synchronous generator, transm1ssu)n lines 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 0of 50 MVA. 13.8 KV
in G, circuit. The ratings are as under.

Gi —>20 MVA, 13.8KV, X"=0.2Pu, T, — 25MVA, 220/13.8 KV, X =10%

G2 —» 30MVA, 18KV, X" =0.2Pu, Tr—3,1¢Tr%each 10MVA, 127/18 KV, X=10%
G3 = 30 MVA, 20 KV, X" =0.2Pu, Ts +>35MVA 220/22 KV, X=10%. (08 Marks)

3( ‘ﬁ
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Fig. Ql(c)
| OR

What is per unit quantity?. Mentlon its advantage \ (04 Marks)
How is the per unit impedance value 1n a glven base are changed to per unit impedance
value on new base. (04 Marks)

Draw the 1mpedance diagram for the power system shown n F 1g. Q2(c). The ratings of the
components are as under,

Gi — 25 MVA, 11 KV, x= 158/

G2—>3OMVA 125KV, x=20%

M; —» 15 MVA, 11 KV, X;—“(":"V‘LCZ% M, 525 MVA, 115KV, x=15%
Ty— 30 MVA, 13/132 KV, x =25% T, —35MVA, 132/11 KV, x=20%
Choose a base of 132 KV on (100 + j150)Q Tr. Line at 30 MVA base. (08 Marks)

%{\ \/r'::Y‘( W a l‘—@ Y

Fig.Q2(c)
Module-2
With the help of oscillogram of short circuit current of a synchronous generator operating on
no load dlStlngUlSh between subtransient, transient and steady state reactances. Also show
that X4 < X4 < X4 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)
1of3




4

a.
b. For the radial network shown in Fig.Q4(b), a 3¢ fault occurs at ‘F’. Determine the fault

15EE62

OR
Explain clearly how circuit breakers are rated. (04 Marks)

current. Choose a base of 100 MV A and base KV of 33 KV in overhead transmission line.

(12 Marks)
> ﬂ*"”‘ .‘4

?jumvﬂr

12-57.

Hew B

g,lu—» o mVA, 307‘

?330;% oi* 7TV Lhoe

‘4 g /.

bV
—F

2= (o 35470 08) M«/{&-«%
“Fig.Q4(0)

-Module-3
Derrve an expression for the 3¢, complex power in terms of symmetrical components.
(08 Marks)
Draw the Zero sequence network for different combrna’tlon of 3¢ transformer bank.
(04 Marks)
A balanced A connected load is connected to a 3¢ symmetrical 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. (04 Marks)
‘ . “OR
Derive an expression for symmetrical components of voltage in terms of phase voltage.
(06 Marks)

Draw the positive, negative and Zero sequence. network for the power system shown in
Fig.Q6(b). Choose a base of 50MVA, 220KV in the 50Q transmission line and mark all
reactance in per unit. The ratings are as under :

Gi = 25 MVA, 12 KV, X" = 20%, G, = 25MVA, 11KV, X” =20% T; to T4 — 20MVA.
11/220 KV, X = 15%. ¢ '

" The negative sequence reactance of each synchronous machine is equal to the subtransient

reactance. The zero sequence reactance of each machine is 8%. Assume that the zero
sequence reactance of line are 250% of their positive sequence reactance. (10 Marks)

o TL
J"f{% Y [Sot \fé% %
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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 100Q. Calculate the fault
current when a LG fault occurs at F. The motors are loaded to draw. 15 MVA and 7.5SMVA
at 10KV and 0.8pf leading. Assume that negative sequence reactance is equal to positive

sequence reactance. The zero sequence reactance are marked n the F1g Q7(b). (10 Marks)
= p-0blU,

O Lo e P

a5 {x( Lo 7‘? 25
g ‘Fiéf97(b)

OR
Derive an expressmn for fault current if LL fault occurs through a fault impedance Z¢ in a
power system. Show the connectlon of sequence network to represent the fault. (06 Marks)

rrrrr

load at rated Voltage gwe the followmg fault currents for the fault spec1ﬁed

3¢ fault — 2000A, LL fault 1800A, LG fault 2200A. Determine the 3 sequence reactance in
ohm and per unit. . & (10 Marks)

Module-5 h
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 when unfaulted is SPu and immediately prior to
the instant of the fault the power transfer is 2. 5pu. The power angle curves during fault and
post fault conditions have peak values of 2pu and 4pu respectively. Determine the critical
clearing angle. : .y (08 Marks)

,,,,,,,,

OR

" Derive the power angle equatlon as apphed to salient pole synchronous machine. (07 Marks)

Explain the terms :
i) steady state stability
11) transient stability
111) dynamic stability as apphed to power system (03 Marks)
A 50Hz, 4P, turbo generator rated 100MVA, 11KV, has an inertia constant of 8 MJ/MVA.
1) Find the stored energy in the rotor at synchronous speed
i1) 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.
i) 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)

% ok ok % %
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