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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Sixth Semester B.E. Degree Examination, June/July 2024
Power System Analysis - |

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Show that per unit impedance of a transformer remains same whether it is referred to HV or
LV winding. (08 Marks)
b. Draw the per unit reactance diagram for the power system shown in Fig.Q1(b). The ratings
of the various components are:
G, : 10 MVA, 6.6 KV, X"=0.1 PU
G;:20 MVA, 11.5KV, X"=0.1 PU
T, : 10 MVA, 3 phase, 6.6/115 KV, X =0.15PU
T, : 3 single phase units each rated 10 MVA7.5/75 KV, X=0.1 PU
Ty 3 leot—

1504~
KE Ty T
J 1500~
Fig.Q1(b)
Selecting generator 1 ratings as the base (12 Marks)
OR
2 a. Define perunit quantity. Mention its advantages. (06 Marks)

b. Draw the reactance diagram with all reactances marked in per unit. Choose a base of
50 MVA, 13.8 KV in the circuit of generator 1. For the system shown in Fig.Q2(b).
G; :20 MVA, 138KV, X" =0.20 PU
G;:30 MVA, 18KV, X" =0.20 PU
G3 :30 MVA, 20KV, X" =0.20 PU
T, :25 MVA, 220 Y/13.8AKV, X =10%
T, : Single phase units each rated 10 MVA, 127/18 KV, X = 10%
T3:35 MVA, 220 Y/22 YKV X=10%

U S o by
€L J l floon- |
@"‘—35‘ TL | TLL | %E | (:
AY Y&

Y

H
Fig.Q2(b (10 Marks)
c. Mention the assumptions made while drawing the impedance diagram. (04 Marks)
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Module-2
With the help of oscillogram of short circuit current of a synchronous generator operating at
no load. Explain subtransient, transient and steady state periods. (10 Marks)

Fig.Q3(b) shows a generating station, feeding 132 KV system. Determine fault current, fault
level, fault currents supplied by generators for a 3 phase fault at the receiving end of the bus.
The line is 200 km long. Take a base of 100 MVA, 11 KV on the generator circuit.
ne 132KV
loo MVA

nkv (@}——-
X'”:“)—’/o éﬁ

GoMIA 1KV
u Xy @—’%
X=8%

X'ﬂ:lov/‘o
Fig.Q3(b) (10 Marks)
OR
What is doubling effect in transmission line? Explain with suitable waveforms and diagram.
(10 Marks)

A 75000 KVA, 6.6 KV generator connected through a 5 cycle breaker has reactance
X" = 9%, X, = 15% and X, = 100%. Tt is operating at no load and at rated terminal

voltage, when a short circuit occurs beyond the circuit breaker. Find:
(i)  Sustained short circuit current

(i) Initial symmetrical rms current

(iii) Maximum possible DC offset current after 5 cycles

(iv) Making capacity required

(v) Braking capacity required

(vi) Interrupting MVA (10 Marks)
Module-3
Define symmetrical components. Resolve.an unbalanced 3 phase voltages of a power system
into the symmetrical components and also in vice versa. (08 Marks)
The line to neutral voltage in a 3 phase system are V,, =200[0°V, V,, = 200[100°V and
V., =400{270° V. Find symmetrical components of the voltages. (06 Marks)
Draw the zero sequence impedance networks of a transformer for the following connections:
B YarY i) A-Ya i)y A-A
(06 Marks)
OR

What are sequence impedances and networks? Explain sequence impedances and networks
of synchronous generator. (10 Marks).

Draw positive, negative and zero sequence networks for the power system shown in
Fig.Q6(b). Choose a base of 50 MVA, 220 KV in the 50Q2 transmission line.

é_*__lsﬁﬁf—% asmvh 1KY
2
' Y Y=

oK, =%, = 0%
ﬁ Y Xo=8%

Xn =5 Q/e

as mv A KV
7(":?(! :x; =" 109/0

Yo =8% \‘L}V %50
Xn= 5 % = TLy
Fig.Q6(b)
Assume transmission line Xo = 250% of X;.
Three transformers (each) : 20 MVA, 11 Y/220Y KV, X = 15%. (10 Marks)
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Module-4
Derive an expression for single line to ground (SLG) fault through impedance (Zs) in a
power system. Show the interconnection of sequence networks. (08 Marks)

A synchronous motor is receiving power of 10 MW at 0.8 PF lagging at a voltage of 6 KV
as shown in Fig.Q7(b). A SLG fault occurs at the middle of the transmission line through
fault reactance of 5 Q. Determine the fault current. The ratings of the apparatus are:

G:20 MVA, 11 KV, X;=02PU, X, =X=0.1 PU

T, : 18 MVA, 11.5/34.5 KV, X, = X, =X = 0.1 PU, X, = 0.066 PU

T2 115 MVA, 34.5/6.9 KV, X1 = Xz = Xo =0.1 PU

Motor : 15 MVA, 6.9 KV, X; =0.2 PU, X» = Xo= 0.1 PU, X, = 0.066 PU

Tr. Line : X; =X, =5Q, Xy =20 Q

Choose 20 MVA, 11 KV on G circuit.

Fig.Q7(b) (12 Marks)
OR
Discuss one conductor and two conductor open faults. (10 Marks)
Derive an expression for fault current when line to line (LL) fault occurs in a power system
through fault impedance. (10 Marks)
Module-5
Explain the classification of power system stability. (08 Marks)
Derive the expression for swing equation. (06 Marks)

A 60 Hz, 4 pole turbo-generator rated 500 MVA, 22 KV has an inertia constant

H=17.5 MW-se¢/MVA. Find: ‘

(i) Kinetic energy stored in the rotor at the synchronous speed.

(i) Theangular acceleration, if electrical power developed is 400 MW, when the input less
rotational losses is 740000 HP

(iii) Moment of inertia

(iv) Inertia constant M and angular acceleration (06 Marks)
OR
Explain the concept of equal area criterion when a power system is subjected to sudden
increase in load. (08 Marks)
Write short note on critical clearing angle and critical clearing time. (06 Marks)
Mention the factors affecting transient stability. (06 Marks)
* %k % k X
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