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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USN 10EE61
Sixth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Power System Analysis and Stability
(;Tlme 3 hrs. Max. Marks:

the Answer any FIVE full questions, selecting atleast TWO questions from e%bvart.

o PART - A

1

.
a.iﬂ‘

b.

%w that the per — unit impedance of a transformer is the same when reéfréi to either its
p 'y side or secondary side. (04 Marks)
Exp%he procedure of drawing per - unit reactance diagram from s@ line diagram.

(04 Marks)
The one 1@ gram of an unloaded power system is shown in 1(c). Reactances of the
three sectlo sg,transmlssmn line are shown on the dlagraﬁh raw the P.U. impedance
diagram. Choo e of S0OMVA, 13.8 kV in the circuit QPienerator G,.

Fig.Q1(c)

The generators and transformers a¥é rated as follews
g

G, : 20MVA, 13.8kV X"‘@PU ; @ 30 MVA, 18kV,X"=02P.U ;

Gs : 30MVA, 20 kV, X" 2 P.U ; TR25MVA, 220Y/13.8AkV, X =10%
T, : Three single pha its each rated lOMVA, 127/18%V, X = 10%.

T3 :35 MVA, 220 kV, X =10%. (12 Marks)

z,
With the he % oscillogram of short — circuit current Q a_synchronous generator ,
operating,, o load, distinguish between sub — transient, ient and steady state
reactancﬁs». Iso show that X" < X' < X4 with equivalent circuit ﬁugsrs'-s (08 Marks)
For adial network shown in fig. Q2(b), a three phase fault occ ?F’ determine the
fehk rrent. Choose a base of 100MVA for the entire system and a ba W of 33kV in the

\}é}l:rhead line. (12 Marks)

joMVA 0(5)
1oMvVA n_s/uqohnce W 2
152 swachun o @ @ 4%

kN Lo 1O MVA, "‘Q:}

HT md-uub\-'/;?k\/ <&
ovar head bine : 5p ke, z:.é:24-!_'10-39

Fig.Q2(b) 2alev. | “Aom.

u’?‘:—)'ﬁmww 22 5MVA,

Cid . Fmactnc a3/, kY

= olﬁﬂov@ﬁ—/!oo

Y574
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3 a. Derive an expression for symmetrical components in terms of phase voltages. (06 Marks)

b. Ina 3 — ¢ system, I, = 10030° A , I,,= 409" A and I = 10 |-30° A. Find the line

currents. {06 Marks)

c. Explain the phase — shift of symmetrical components in Y - A transformers considering

) voltage relations with vector diagrams. (08 Ma&)
a
=

ﬂi,{ for different combinations of 3 - ¢ transformer bank. arks)
b %aw the positive, negative and zero sequence networks for the power system%q n in fig.
(b).
@? Y Y¥ A
SN
Fig.Q4(b) |

. - a. What are sequence impedances and sequence networks? Draw the zero sequence ;t@fks

ch\ frﬁ,m Y }}

¥ W:FXW/{_
¥n=51qf Mathine—2
mﬁdunz—l%a/tf = hqﬁ.ﬂ

Choose a base of SOMVA, 2201(’&‘”1 the 50(»transmission lines and mark all reactances in
P.U. The ratings of the generators formers are :
Generator 1 : 25MVA, 11kV, X" &‘ Generator 2 : 25 MVA, 11kV, X" = 20%.

11Y / 220Y kV, X = 15%. The negative
sequence reactance of each s onous mach ‘st equal to the subtransient reactance. The

zero sequence reactance of machine is 8%. ‘ggme that the zero sequence reactance of
lines are 250% of their @we sequence reactanc (12 Marks)

(I)Q PART-B @

5 a A double line t und fault occurs at the terminals of aﬂ?&oaded generator. Derive an
expression f?g@u t current. Draw the connections of sequenc orks. (10 Marks)

b. Two 11k MVA, 3 - ¢, star connected generators opera parallel as shown in

fig. QS e positive, negative and zero sequence reactances o bemg respectively,

N 5 J0.10PU. The star point of one of the generators is 1solat %hat of the other

xthed through a 2 Q resistor. A single line to ground fault occurs at als of one
{f}he generators. Estimate i) the fault current i) current in the grounduféltor iii)

{_ ythe voltage across grounding resistor. Marks)

Three phase transformers (eac

*

6 a. Derive an expression for fault current if L — L fault occurs through a fault impedance Zin a
power system. Show the connections of sequence network to represent the fault. (08 Marks)
b. A3 - ¢, 50 MVA, 11kV, star connected neutral solidly grounded generator operating on no
load at rated voltage gave the following sustained fault current for the faults specified.
Three phase fault = 2000A ; Line — to — line fault = 1800A Line —~ to — ground
fault = 2200A. Determine the three sequence reactances in ohms and P.U. (12 Marks)
20of3



o
i

H g
o g
o

10EE61

Define : i) steady state stability ~ ii) Transient stability. (04 Marks)
Derive the swing equation of a synchronous machine with usual notations. (08 Marks)
A 50Hz, 4 pole turbo generator rated 100MVA, 11kV has an inertia constant of SMJ/MVA.
1) Find the stored energy in the rotor at synchronous speed.

i) If the mechanical input is suddenly raised to 80MW for an electrical load of SOM d

“:3,, rotor acceleration, neglecting mechanical and electrical losses.
:::’:w i) If the acceleration calculated in part (ii) is maintained for 10 cycles, find ange in
£ Torque angle and rotor speed in revolutions per minute at the end of this perl (08 Marks)
e
8 Write s‘gﬁr notes on the following : ’\

a. Meth f improving transient stability. QED
b. Seriest Its. ’
c. Equal aree;'Z;’}l tia. \Q/
d

a
. Un- balanceﬁ;‘ération of 3 — Q induction motor. Qf (20 Marks)
~N

bﬁ kkkkk ]O
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