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Sixth Semester B.E. Degree Examination, June/July 2019

Power System Analjéis -1

Time: 3 hrs. g _ Max. Marks: 80
Y N
Note: Answer any FIVE full questions, choosing ONE full qmﬁonfzsm'cach module.

1 a Show that per unit impedance of two \:rli::ding tranSforme;’ will remain same referred to
primary as well as secondary. * . (06 Marks)

b. A 300 MVA, 20 KV, 3-phase generator has subtransient reactance of 20%. The generator
supplies two synchronous motors through a 64 KVA transmission line having transformers

at both ends as shown in Fig.Ql(b). Ty is 2 3-phase transformer and T, is composed of
3.single phase transformers of rating 100 MVA each, 127/13.2 KV, 10% reactance, series
reactance of transmission line is 0.5 ohm/km. Draw the reactance diagram with all

reactances marked in per unit. Select generator rating on base values.
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e 2 a. Define per unit quantity. Mention the advantages of per unit system. (04 Marks)
% b. The one line diagram of an unloaded generator is shown in Fig.Q2(b). Draw the PU

reactance diagram. Choose ‘a base of 50 MVA, 13.8 KV in the circuit of generator Gi. The
ratings are as follows: -

G, : 20 MVA, 138KV, X* - 20% T1A:'.7I7.S MVA, 13.8/220 KV, X =10%

Gy :30MVA, 18 KV, X" =20% Tyt 30 MVA, 220/18 KV, X =10%
G3: 30 MVA, 20KV, X" = 20% “Ta:35MVA, 22022 KV, X = 10%
- g Y & ‘T,,

2. Any revealing of identification, appeal to eva
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Mportant Note : 1. On completing your answers,

Fig.Q2(b) (12 Marks)
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The positive, negative and zero sequence components of line currents are 20[10°, 6{60°

and 330" A respectively. Determine the line currents. N (04 Marks)

Q
ln a 39, 4 wire system, the sequence voltages and currentsf'g“rg

V, =09[10°PU; V,,=025[110°PU; V, —012g§oospu

L, =075[25°PU; L, = 0.1S[L70°PU; 1, =0.113 330° U
F md the complex po“er in PU. If the neutral geldﬁ;sconnccted find the new power.

(06 Marks)
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odules
d to and_-G’Tault at its terminals.
An unloaded fully excited three phone ifor is subjecte ’Sﬁmterconnectmn .

Find the fault current. Using sym&ncal’éomponents by showmg the g

sequence networks. ]
Draw the sequence networks fox.ﬁ)e,system shown in Fig ‘Qf7(b)"’Dctcrmlne the fault current

if a line to line occurs at F. The 'BU reactances all referred to the same base are as follows.

Both the generators are gcneratmg 1.0 PU. ¢
Component | Xos1. X1 | X Ao
Gy 0,0540.30 [ 0.20 )
G, 003 0.25 | 0.15 S’
Line-1  %10,70 [ 0.30 | 0.30 *
Line2 75,[0.70(030]030] Adw

| To A ¢ 01 0.12]0.12| {,)
ﬁ 0.10]/0.10[0.10 |,

¥ \‘
\

A N

(08 Marks)

Derive express:on .for fault current @Lme-Lme—Ground (I,LG) fault occurs through fault

impedance Zf in power system. Shﬁgthe connection of sequence networks to represent the

fault. V5 A (08 Marks)

A three: phase generator wnh an ~ypen circuit voltage of 400 V is subjected to an LG fault

through a*fault lmpedancc,o Q. Determine the-fault current is Z) = jAQ, Z; = j2Q and

L= JIQ Repeat the pmb‘lem or LL fault. 4 (08 Marks)
v L

'Q:f' g ) Moﬂule-s

9 a. _JExplain ‘equal arealcﬁtena concept w,hen a power system is subjected, to sudden loss of

one of the paralfel Tlines’. P (08 Marks)
b. Define stablhty pertammg toa %ower er system and classify the different types of stability.
(04 Marks
A 2 pole, 50 Hz, 11 KV turbo altemator has a rating of 100 MW, 0.85 p.f. lagging. The roto)r
has moment of inertia of LOOOO kg- m’. Calculate H and M. (04 Marks)
/-
£ b
Ve’ OR
Derive the power angle equation of a salient pole synchronous machine connected to an
infinite bus. Draw the power angle curve. (08 Marks)
Derive an expressxon for the swing equation. (08 Marks)
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