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Instructions : (1) All questions are compulsory.
(2) Illustrate your answers with neat sketches wherever necessary.
(3) Figures to the right indicate full marks.
(4) Assume suitable data, if necessary.
(5) Preferably, write the answers in sequential order.

Marks

1. A) Attempt any three : (3x4=12)
a Draw schematic diagram depicting power system structure.
b) GivethedifferencebetweenAC resistanceand DC resistance.
C) Explaintheconcept of Generalised circuit constants.

d) Statetheexpressionfor complex power at receiving end of transmission line. Derivethe
condition for maximum power &t receiving end.

B) Attempt any one: (1x6=6)
a Describethe phenomenon of flux linkages of anisolated current carrying conductor with
Necessary expression.

b) A 132KV, 3-phaselinehasthefollowinglineconstants:A=0.9|2.5°, B=100/70"Q,

C =0.0006 |80°S,
Draw thereceiving end power circlefor aload of 40 MW at 0.8 power factor lagging at
receiving end and determinethe sending end voltage.
2. Attemptany two: (2x8=16)
a) 1) Describetheinfluenceof skin effect and proximity effect on lineconductors.

il) A singlephaseoverheadtransmissionlinedelivers1100 kW at 33kV at 0.8 p.f. lagging the

total resstanceandinductivereactanceof thelineare10Q and 15Q respectively. Determine
1) sending end voltageii) transmisson efficiency.

b) i) Describethe phenomenon of Inductance of 1-phaseline composed of bundled conductor.
ii) Provethat thecomplex power in power systemisS=VI*.

C) i) Explaintheeffect of earthfield ontransmissonline capacitance.
if) Writethe stepwise procedurefor drawing sending end circlediagram.
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3. Attempt any four: (4x4=16)

8
b)

c)

Draw asingleline representation of asimple power system.
Describetheeffect of temperature on transmission lineresistance.

Determinethereceiving end voltage of a3-phase, 100 km, 50 Hz, transmissionlineddivering
20MW at ap.f. of 0.8 lagging and 66 kV to abalanced |oad. The conductors are of copper,
each having resistance 0.1 ohm per km, 1.5 cm outside diameter, spaced equilaterally
2 meters between centres. Neglect leakage. Usenomina T method.

d) A50Hz, 3-phase, 275kV, 400 km transmission line hasthefollowing parameters:

4. A)

B) Attemptany one:

S. Attempt any two:

Resistance=0.035 Q /km per phase

Inductance= 1.1 mH/km per phase

Capacitance = 0.012 u F/km per phase.

If thelineissupplied at 275 kV, determinethe M VA rating of ashunt reactor having negligible
lossesthat would berequired to maintain 275kV &t thereceiving end whenthelineisddivering
no load. Usenomimal- £ method.

A 3-phasetransmission line hasaresistance 10Q) per phase and areactance of 30Q per
phase. Determinethe maximum power which may betransmitted if 132 kV weremaintained at
eachend.

Attempt any three : (3x4=12)

a Draw anequivaent circuit representation of short transmissionline.

b) Explaintheconcept of self GMD and mutual GMD.

c) Derivethegeneraised circuit constantsof two network connected in series.
d) Describe seriescompensation. State the advantages of same.

a ProvethatAD —BC =1for mediumtransmissionline.

b) A 275KV, 3-phaselinehasthefollowinglineparameters:A =0.93|15° B =115 | 77"
If thereceiving end voltageis 275 kV, determine the sending end voltagerequiredif aload
of 250 MW at 0.85lagging p.f. isbeing delivered at thereceiving end.

a) Describethe phenomenon of inductance of 3-phaseline, singlecircuit, composed of solid

conductor with asymmetrical spacing.

b) Calculatetheinductance and capacitance per km of aline consisting of solid conductors of

30 mmdiameter placed at thecornersof atrianglewith sides 3, 4 and 5 meters. The conductors
areadequately transposed.

c) i) Derivethegenaralised circuit constants of two network connectedin parallel.

if) Describethe stepwise procedurefor drawing receiving end circlediagram.

(1x6=6)

(2x8=16)
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6. Attempt any four: (4x4=16)
a) Describetheroleof power system engineer.

b) A 3-phase, 50 Hz, transmission line consists of three equal conductorsof radi ir, placedina
horizontal plane, with aspacing of 6 m between the middle and each outer conductor, as
showninFig. 1. Determinetheinductivereactance per phase per km of thetransposed lineif
theradiusof each conductor is12.5 mm.
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Fig.1
¢) Atwo-conductor, single-phaseline operatesat 50 Hz. The diameter of each conductor is2cm
and are spaced 3 m apart. Calculate:
a Thecapacitance of each conductor to neutral per km
b) Line-to-linecapacitance

d) A singlecircuit 50 Hz, 3-phase transmission line has the following parameters per km :
R=0.20hm,L =1.3mH and C=0.01 uF. Thevoltageat thereceivingend is132kV. If the
lineisopen at thereceiving end, find thermsvalue of theincident voltageto neutral at the
recelving end asreference.

€) Explaintheadvantagesof generalised circuit representation.







