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Special Examination — 2012

ELECTRICAL POWER TRANSMISSION AND DISTRIBUTION

Full Marks -70
Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10
(a) What is proximity effect?
. (b) What are the stranded conductiers and why it is used ?
(c) Explain Ferranti effect.
(d) Whatis the loss tangent of the dielectric of a cable ?
(e) Distinguish between primary and secondary distribution.
(f)  Why HVDC lines do not require any reactive power compensation ?
(9) Define efficiency of an insulator string.
(h) Whatis meant by break even diétance 7
(i)  Explain the need of an earthing system.
()  What are the factors that govern soil resitivity ?
2. (a) Show thatthe inductance per unitlength of an overhead line due to internal
flux linkage is constant & independent of size of conductor. 6

(b) Calculate the inductance of a conductor per phase of a three phase three
wire System. The conductors are arranged at the corners of an equilateral
triangle of 3.5 m sides and the diameter of each conductor is 2 cm. 4
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3:(a) Calculate the capacitance of a single phase 50 Hz overhead transmission
line 60 Km long consisting two parallel wires each 5mm in diameter, 2 meter
apart. The height of conductors above the ground is 8 meters. (Ignore the
effect of ground) 6

(b) Ashort 3 phase transmission line connected to 33 kV generating station at
the sending is to supply a load of 10 Mw at 0.8 p.f (lag) at 30 kV at the
receiving end, if the minimum transmission efficiency is to be 95%,
Determine the per phase value of line resistance and reactance. 4

4. (a) A Stringinsulator has 6 units. The capacitance between each jointand the
earth is 10% of self capacitance of each unit. Find the voltage across the
lowest unit as a percentage of total voltage. Also Find the string efficiency.

6

(b) Explain how does a grading ring improves the string efficiency. 4

5. (a) Inathree phase overhead line, the conductors have an overall diameter of
4 cm each and are arranged in delta formation. Assuming the critical
disruptive voltage of 250 Kv between the lines, an air density factor of
0.9 and irregularity factor m,=0.95, Find the minimum spacing between

conductors that is allowable. (Assume fair weather condition) 6
(b) State and explain Kelvin’s Law. 2
(c) Explain why 3 phase 4 wire system is used for power distribution. 2

6. (a) Atransmission line has a span of 350 m between supports being on the
same levels. The conductor has a cross sectional area of 1.25 cm?- The
ultimate strength is 4000 Kg/cm? and factor of safety is 4. The wind
pressure is 40 Kg/cm?. Calculate the height of the conductor above the
ground level at which it should be supported if a minimum clearance of 6m
is to be kept between the ground and the conductor. 6

(b) The capacitance per kilometer.of a 3phase belted cable is 0.3 pF between
the two cores with the third core connected to lead sheath. Calculate the
charging current taken by five kilometers of this cable when connected to a
3 phase, 50 Hz 11 Kv supply. 4
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7. (a) Asingle phase distributor has a resistance of 0.5 ohm and a reactance of
0.3 ohm. At far end (at a point B)the voltage V, is 240V and the current is
100 A atap .f0.8(ag). At the mid point (A) the current is 100A at 0.6 pf(lag)
w.rt tovoltage V, at A.Find the supply voltage V_and phase angle between

Viand. V. . 6
s b
(b) What are the different types of primary distribution system ? Explain radial
feeder system. 4
8.  Write short Notes on any two: 5x2

(a) SagTemplate
(b) HVDC systems in India

(c) Resonant Grounding
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