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Semester B.E. Degree Examination, January/February 2006

Elechical & Electronics Engineering
Power System Analysis and Stability

W 3 (M Marks 100

Node: Answer any FIVE fulf questions,

L & Define the per uni (P quantity. Mention the odvantages of Por unlt system,
05 Marks)
® Prove the per unit Impecince of a fransformar rEmaing some whether it referad
b 1o prirncny side or Secondany sice, (4 Marks)

be) For the glven single phiose cireuit of H powar systam draw the per unit i
diogram. By using the base valuas of 30 KVA and 240 volts in genarcic
detenming the per unit s and Bar unit source volta

b . cument both in per unit and Armps.
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r Ratings ava © Tronsformers T} @ 30 KVA, 240V7480y Xeg = 0.1py

5 2 20 Kva, 4800115y, Xeg =0l pu {10 Marks)

L o With W hedp of cscillogram of ol Gument,
z and reactonces with refarence ta un
L oot conditions.

= B A synchronous generator an mator ane r
hove subfransiant reactonce of 204, The |
of 1076 on the bose of maching

explain clearty short cireult curants,
looded synchronous genarnotor undes short

{10 Marks)

afed for 30,000KVA 13.2 kY and bath
ine connecting them has a recctonce

ratings. The motor is drawing 20,000 kW at'0.8 p.f
Lodng. The temming voitege of the motor is 12,84V, When a symimeirical three
phase fodt occurs at motar terminals, find the sublranslent curent in -genan;c:mr,
molor ond at the fault point, {10 Mairks)

8 Dasve the axpression for 3¢ power In tamms of symmetical components.oo Marks)
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) A balonced star connacted lead takes 30 amps from balanced g wire supply,
If the fuses in one and two lines dre removed, find the symmeairical componants
of tha line cuments, before and after the fusas removed, (10 Marks)

4. (o) Prove that onty in power systems having balonced impedances, cumants of o ghven
sequence produce voltage drops of he sME SSCUSnce. {5 Marks}

) In a thvee phase four wire systemn, the sequence componenis of curents and
volteges ore

Ty = (0.1 4 j0.2)pu Vg = (0.1 + j0.2)pu
Ii = (08+70.2)pu Vo =(1+j0)pu
Tgp=(0.2-702)pn Vg = (0.2 + 70:2)pu
Destearning the total hhrae phoge complex power in MVA I the Dose & 100 MWA.
(7 Marks)
by Explain the phisé shitt of m,.-rnmelri;::ul componenis In star - delta transfarmer bank
with respect to voltage relofions and cument relafions. {8 Marks)

5. () A double ine to ground (OLG) fault tokes place ot the terminals of an unloaded
altamatarn, Show that how the sequence natworks ae fo be infer connected to
represent the foult and alse aotain for the foulf current. {10 Marks)

() Draw the sequence networks for the system shown in fighrs. Dotemnine the foulf
curent for a live to ne foult occurs ot F The pu. recctances all referad to the

sewmie bose are s follonws

Compenents| Xg | X [ Xs
Gan. &y |0.050.30(0.2
Gen, G, |0.03[0.25)0.15

Lirve= 1 0.7 [0.300 0.30
Line - 2 o7 ‘EIJ]EI 0.30
Th Ty |0.12]002| 003
T, T, |0.10{0.10{0.10

Both the generators are generating at 1.0pu. {10 Marks)
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6. (o) Explain the folowing terms:

B Steady state stabiiy

il Dwnamic stabllity
i Tronsient state stability {6 Moarks)

b} Darive the steady state stability limif (5550 of a twe terminal pair network represaented
ke ABCD constarnds, (8 Marks)

{c) A &0 Hz. 4 pole furbogenerator rated S00MVA, 22 KV has an ineria constant of H
= 7.5 MJ/MVA. Find : :

i} Kinetic energy stored in rotor ot synchronous speed
iy Fnd the angular acceleration if electical power developed Is 400 MW wihen
the input minus retational losses is 740,000 HP, {6 Marks)

7. (o) Derive the expression for critical clearing angle when the foult occurs an one of
the double ciroult ines. Explain the importance of crifical clearing fime. (10 Marks)

b)) The generatar of figure is delivering 1.0pu power fo the infinite bus [@Fm = 1.0pu].
The gererator terminal voltoge is [¥V;] = L0pu. Colcuiate the generator o.m.f
behind fransient reactance. Find the meximum power that can be fransmifted
under tha fallowing conditions.

o systemn healthy

i} one kne shorted (3in ¢ ) in the middle

i) one ling open

W) plot all the three power angle curves {10 Marks)
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8 White short notes on any R of the following ; {5 4=20 Marks)

o) Fer unit impadance of thies winding transtarmer

b} Swing equation

e} Jevo sequance networks for varous fransformer connections
d) Sokection of circult breakers

®) Equal area criterion
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