, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification

Important Note : 1. On completing your answers

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8

- USN

Time: 3 hrs.
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SlXth Semester B.E. Degree Examma ion, Dec.2024/Jan.2025
Power System Analy5|s -1

Define in unit Quantity. Enume ate he advantages of per unit representatlon (05 Marks)
Show that per — unit 1mpedanee** of transformer referred to primary or secondary remains
same. (05 Marks)

Draw the per unit reactance dlagram for the power system shown in Fig Q1(c), selecting the
generator rating as the base Also find the generator terminal voltage.

N L 4

The rating of the various components are
G =13.8KV, 25 MVA, X%.=j0.15PU;
T:=13.2/69 KV, 25 MVA, X=j0.11 PU;
T,=69/13.2 KV, 25 MVA, X=j0.11PU;
M;=13 KV, 15 MVAS““:“X" =j0.15PU

M, =13 KV, 10MVA, X" = j0.15 PU.,
Determine the éeherator terminal Voltage When both the motors operate at 12 KV, 75% full

load and umty power factor. ¢ (10 Marks)

)

jade to draw the reactaw % iagram. oy (10 Marks)

i€ Schematic dlagram‘hof a radial transmission system is shown in Fig Q2(b). The ratings

‘and reactance of the, various components are shown there in. A load of 60 MW at 0.9 pf

lagging is tap}?ed from 66 kV substa‘hons which is to be maintained at 60 kV. Calculate the
terminal Voltdges of the machine: Represent the transmission line and transformer by series
reactance only, *

& )
| | u/mul B LT TP

% é—d‘,{‘% 6OMM

vy ooy A bOmVA Va D'hpf"ﬁ

Fig Q2(b) (10 Marks)

1 of4




18EE62

Module-2 s
With the help of waveform at the time of three phase* symmetncal fault, On synchronous
generator define steady state, transient and sub transient reactances. (10 Marks)

For the radial network shown in Fig Q3(b) a 3 phase fault occurs at point F. Determine the

fault current, choose the generator ratings as-base values.
Generator G; : 10 MVA, 11 KV, X%=15%
Generator G, : 10 MVA, 11 KV, X"=12.5%
Transformer T; : 10 MVA, 11/33 KV, X=10%
Transformer T, : 5 MVA, 33/6.6 KV, X=28%

Over head line impedance Z = 0:27,+50.36 Ry, ’

Feeder impedance Z = (0.1354;0.08)Q/km X

%l"' 1, =010V R, LI fpl!/B}kU

op Lowe | 30kH; g2 0°RF HiD 3

6,'6“’ (ol3sH ooW*/"”’
3k1 | F 'TW(
\ Fig Q3 (b), ) ~ (10 Marks)
” , : OR X
What is Doubling effect in a transmission line? Substantiate with equations. (08 Marks)

A synchronous generator and motor are rated 30 MVA, 13.2 KV, both have sub transient
reactance-of 20%. The line connécting them has a reactance of 20%, on the base of machine
rating. The motor is drawing 20 MW at 0.8 pf'(lead). The terminal voltage of motor is
12.8 KV. When a symmetrical fault occurs‘at.motor terminals find sub transient current in

generator, motor and.at the point of fault? “.. (12 Marks)

3 a.
b.
4 a.
b.
5 a
b.

Module-3
Draw the zero sequence 1mpedance networks of a transformer for the following connections.

) ﬁ/-ﬁ i) A-4 111) A- \Tﬁ‘

(06 Marks)
Draw the negative, positive and zero sequence networks shown in Fig Q5(b)

e

?E
& Law
xT
o=
N
e
o
<
Jﬁu

Fig Q5(b)
2 0f 4
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G = 300MVA, 20KV, X{" = 15%,Xo=5%, Z,=04%,
M, 200 MVA, 13.2 KV, X{" =20%, Xo= 5%, Z I’OWSQ
M; = 100MVA, 132KV, X{" =20%, Xo=5% < |5
T: = 300MVA,230KV/20KV,X=10% » “.°
T, = Three single phase transformers rated lOOMVA 132 KV/13.2 KV, X =10%.
Transmission line: 10 KM, reactance 0.5 Q/Km. Zo= 3z;.

Il

Choose generator rating as base values in generator circuit. ‘ (14 Marks)
OR.

Explain the concept of phase shift in star— delta transformer bank. . (06 Marks)

Prove that , ‘

DA +a+a?)=0 ii)[a- oc]

(06 Marks)

own in F1g Q6(c) is connecfed to a 3 phase supply having a
line voltage of 440 volts. Calculate the sequence current in'line ‘a

(08 Marks)

1 Module-4
An unloaded fully excited three phase alterator. is'subjected to an LG fault at its terminals.
Find the fault current. Using symmetrical components by showmg the interconnection of all
sequence networks: (10 Marks)
A 3-phase generator with line to lin oltage of 400V is: subjected to an LLG fault if
2,=32Q0,7, —jO 5Q, and Z = 0. 25@ ctermine the fault current. (10 Marks)

Derive the expression for fault current in Line — Line.— Ground [LLG] fault occurs through
fault impedance Z¢ in power.system. show the connection of sequence networks to represent
the fault. (10 Marks)
Draw the sequence networks for the system 'shown in Fig Q8(b). Determine the fault current
ifa'line to line occurat ‘F’. The PU reactance:all referred to the same base are as follows :
" Component Xpw X1 X ‘
G 0.05..0.30 0.20
G, 0,03 025 0.15
Line—1 (*.0:70 0.30 0.30
Line-2 0.70 030 0.30
T, 0.12 0.12,..0.12
T 0.10 0.10.._0:10

Fig Q8(b) (10 Marks)
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Module-S (|
Derive Power angle equation of a salient pole synchrondif§ machine. (10 Marks)
Explain “Equal area criteria” concept when a power system is subjected to sudden loss of
one of the “Parallel lines”. > N (10 Marks)

OR
Derive an expression for the swing equation. \ (10 Marks)
An Alternator operating at 50Hz délivers 1 PU of power to an, infinite bus through a

,,,,,,,,

whereas before the fault it was 2 PU and aﬁer the fault is cleared itis 1.5 PU. Calculate the
criteria clearing angle. g, ¥ (10 Marks)

k %k 3k %k k

&y
&
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