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Sixth Semester B.E. Degree Examination, June-July 2009
Power System Analysis and Stability

3 hrs. Max. Marks: 100
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MNote: Answer any FIVE full guestions, selecting
at least TWO questions from each part.

PART - A
Define per unit quantity. Mention the advantage of p.u. system. (04 Marks)
Show that per unit impedance of a transformer remains same whether it is referred to H. V.
or L. V. side. {04 Miarks)

A 15 MVA, 5 kV, 3 - & generator has a sub transient reactance of 20%. It 15 connected
through a A — Y transformer to 2 high voltage transmission line having a total series
reactance of 700, The load end of the line has ¥ — Y step down transformer. Both
transformer banks are composed of single phase transformers connected for 3 — phase
operation. Each of three transformers composing 3 - ¢ bank is rated 6667 kV, 107100 kV,
with a reactance of 10%. The load represented as impedance, is drawing 10 MVA at 12.5 KV
and 0.8 pf. lagging. Draw the single line diagram of the power network. Choose a base of
10 MVA, 12,5 kV in the load circuit and determine the reactance dlagram. Dercrmine also
the voltage at the terminals of the generator. (12 Marks)

For the network shown in Fig. Q2{a), form the admittance matrix. The values are marked in
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Fig. Q2(a)

A 25 MVA, 13.2 kV synchronous generator is connected to a synchronous metor of same
rating. Both have a sub-transient reactance of 15%. The line connceting them has reactance
of 10% on the machine base. The motor is deawing a power of 18 MW at 0.8 pf lead, ar 12.9
kV, when a short circuit ceurs at its terminals. Find the sub-transient currents in the motor,
generator and at fault points, {12 Marks)

Determine the symmetrical components of the asymmetrical phasors below :
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Show that the symmefrical component tr.  sformation is power invariant. (6 Marks)

Driscuss on the phase shift of currents or voltages in Y — A transformers. {08 Marks)
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4 2 Obtajp AN expression for the fayy cument for 5 1o fault at ﬂlttcnnfﬂaisufﬂn unloaded
Benerator, through 5 fayp Impedapce 2y (U8 Miriy)
The single line diagram ;. shown jg Fig, Q4(b). Dray, the SeQuence merworks. Mar all
reACtances i py. o, 5 base of 5p MVA, 13.8 1y In cireujt of peneratgr | The neutralg of
EEnerators | ang 1 ATe connected 1 Eround throygh reactors having 4 reactance of 5t o, the
Machine hagp. Each generasor has a negaive Sequence macin o of 20% and “E10 Sequence

Gy : 2n MVA, 13.8 kv, X! =p> P Gy = 30 MVa, 20 kV, X =02 PuG; =1 MVA,
20kv, Xi=1)2 Py, T, : 25 MVva, 22p Y384 KV, Ty=1 . ® units, €ach rmted 19 Mva,
132422 kV, X = 10%, T, =135 MVA, 2202 v V. X =] (174 (12 Marky)

over g ransmission ling having transformers al both epde g shown in Fig. Q5. op the one
ling diagram The matgrg have rateq ;, Putz of 2p MVA ang I Mva Both 12 5 EV with
208 $ub-trapgien; feactance a4 MERAlIVE and porg fequence feactions are 2yar and 5%
Tespectively, Curren limiting Teactons of 2.0 o each are in the etitral, of the g1 "emnator and
the larger maotor. The 3 . ¢+transf‘ﬂ|1nmare both rapeq 33 Mva, 324 iy KV, with
leakage Teactance of 1(a; Serjes TeaCtance of the jing i5 80 02, The 2810 Sequence Mactance
of the fipe is 200 Determing the Fauj Current wheg DL -G faygy HY L .| fault ang
i) L1 -G Fault takeg Place at pajpg P. sesum, Vor= kv (20 Marks)
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Fig. Q5
' 4 A Dogble line 15 Bround fay) QCCUrE at te ferminals of 4, loaded BEmeTator, Depjye an
CXpression for the al'.i-J[‘Lurrénia, deaaw the gy ection of UENCE netwirkg (10 Marks)

infinite bys Draw the POWEr angle cympe (10 Marpg)
A turbg Benerator, 6 pole 20 He of Cipacity 80 Ay working at g g Pf Bas an inersia of [




