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

N E| O AT

10EE61

. /‘/"“\

b.
3

DS Slxth

AL FL e
J"‘A o, s
w\\b /

1 a.

= (\\

i

S\‘emester B.E. Degree Examlnatlon, July/August 2021
»’ower System Analy5|s & Stability

Max. Marks:100

Note: Answer any FIVE full questions.

With the help of a typical electric power system, explain

1) One line diagram.

(i)  Impedance diagram. e -

(ili)  Reactance diagram. ) (06 Marks)
What is per unit? List advantages of per unit system. ' (04 Marks)
Draw the impedance diagram of power system shown in Fig.Q1 (c). Mark all impedance
values in per unit on a base of 50 MVA, 138 kV in'the 40 Q transmission line.

Generator G; : 20 MVA, 13.2 KV, X"=15%

Generator G, : 20 MVA, 13.2 KV, X"=15%

Motor M : 30 MVA,; 6.9 KV, X"=20%

Three phase Y-Y Transformer : 20 MVA, 13:8/138 KV, X = 10%
Three phase Y-A Transformer : 15 MVA, 6.9/138 KV, X =10%

A% Y Y
e s &
7& %

e )

A

Fig. Q1 (C) (10 Marks)

With circuit model, explain direct axis subtransient, transient and synchronous reactance.
(06 Marks)

Generators G, and G, are identical and rated 11 KV, 20 MVA and have a transient reactance
of 0.25 pu at own MVA base. The transformers T and T, are also identical and are rated

11/65 KV, 5 MVA and have a reactance of 0.06 pu to their own MVA base. A 50 km long

transmission line is connected between the two generators. Calculate the three phase fault
current when fault occurs at the middle of the line as shown in Fig. Q2 (b). (14 Marks)

rovera 3¢ | -
72 T @

?

Ri

ﬁ z Jﬁr’ A
Fig. Q2 (b)
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What is symmetrical components? Explain. ' (06 Marks)
In a three phase system, Ia; = 100 £30° A, Ib, =40 £90°A and Ico = 10 £—30" A. Find the
line currents. (08 Marks)

The sequence components of the phase voltage are Va; =200 £30°, Va, = 60 £ 60°
and Va,=20£-30°V. The line currents are Ia; = 20£10°, Ta; = 520" and

Iap = 3£ -10° A . Determine the 3 phase power in KVA and per unit if the base power is
10 KVA. , (06 Marks)

Draw the zero sequence network for various types of transformer connections. (06 Marks)
The one line diagram of a power system is shown in Fig. Q4 (b). The ratings of the devices
are as follows:

G and G, : 104 MVA, 11.8 KV, X1 X>=02pu, Xo = 0:1 p.u.

Tyand Tz : 125 MVA, 11Y-220Y KV, X; =X, =X, =0.12 pu

T3 and T4 : 120 MVA, 230Y:6.9 Y KV, X; =X, = X¢=0.12 pu

M, : 175 MVA, 6.6 KV, X, =X, =0.3 pu, Xo = 0.15 pu

M, : 50 MVA, 6.9 KV, X, =X,=0.3 pu, Xo= 0.1 pu

Transmission line reactances :X; = X; =30 Q, X, =60 Q

ey K . MR
= A n

Tr - i , kS Th

| *—% i—@ %
; g Te- 0 : :
Y oy oAl i 7
Fig. Q4 (b)
Draw the sequence 1mpedance diagram in pu on a base of 200 MVA, 220 KV in the
transmission lxnes ; i (14 Marks)

Derive an expression for fault current for Line-to-Line fault on an unloaded generator.

(10 Marks)
Two 11 KV, 20 MVA, 3 phase, star connected generators operate in parallel as shown in
Fig. Q5°(b), the positive, negative and zero sequence reactances of each being respectively
j0.18, j0.15, j0.10 p.u. The star point of one of the generator is isolated and that of the other
is-earthed through a2 Q resistor, a single line to ground fault occurs at the terminals of one
of the generators. Estimate (i) The fault current (ii) Current in the ground resistor,

(iif) The voltage across the ground resistor. v (10 Marks)
& prﬂr ';T ? r A Lad

PJ\NFALUPL )()H()d7

2

Ta
-+
G

Fig. Q5 (b)
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Derive an expression for fault current when double line to' ground fault occurs in a power
system. (08 Marks)
A synchronous motor is receiving 10 MW of power at 0.8 pf lag at 6 KV. An LG fault takes
place at the middle point of the transmission line as shown in Fig. Q6 (b). Find the fault
current. The ratings of the generator motor and transformer are as under:

Generator : 20 MVA, 11 KV, X;=0.2 pu, X, =0.1'pu, Xo = 0.1 pu

Transmission line = X; =X, =5Q, Xo=10 Q

Transformer T, : 15 MVA, 6.9 Y-34.5Y KV, X=0.1Pu ,;

Motor : 15 MVA, 6.9 KV, X;=0.2 pu, X, =Xo=0.1 Pu W (12 Marks)

6. ¢ 77 7z ¢ M
R &M

Fig. Q6 (b)

What is stability? Explain in brief the steady ‘state stability, transient stability and Rotor
angle stability. (07 Marks)
Find the critical clearing angle for the system shown in Fig. Q7 (b) for a 3 phase fault at
point ‘P’. The generator is delivering 1.0 pu power under prefault condition.

, jort S R -~ your 74'
y . P Enpial

1028 & ) / Jots !

i
! =l QF~ .
le ar joly P oy (V] = /.0

\ i (-

Fig. Q7 (b) . | (13 Marks)

A turbo generator, 6 pole, 50 Hz of capacity 80°‘MW working at 0.8 pf has an inertia of
10 MI/MVA. CMRIT LIBRARY
(i) Calculate the energy stored in the rotor at'synchronous speed. BANBALORE Senas?
(ii) Find rotor acceleration if the mechanical input is suddenly raised to 75 MW for an

electrical load of 60 MW.
(iii) Supposing the above acceleration is maintained for duration of 6 cycles.
Calculate the change in torque angle and the rotor speed of the end of 6 cycles. (10 Marks)

Explain working of three phase induction motor with unbalanced supply voltage. (10 Marks)

% sk sk ok ok
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