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PCEE 4301
Sixth Semester Examination — 2012
TRANSMISSION AND DISTRIBUTION SYSTEM
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)
(b)
(c)
(d)
(e)
()
(9)
(h)
(i)
@)
2.../(a)

(b)

What is skin effect and why is it absent in d.c system ?

What are the advantages of using ACSR conductors as overhead lines ?
Why transmission lines are transposed ?

Draw the equivalent circuit and phasor diagram for short transmission line.
Name four insulating materials used for underground cable.

State Kelvin’s Law and write two limitation of this law.

Why HVDC line donot require any reactive power compensation ?

Define ‘string efficiency’.

What are the various factors affecting sag ?

Whatis ring distributor ? Mention two advantages of ring main system.

A 3-phase single-circuit bundled conductor line with two subconductors per
phase has horizontal spacing with 6.1m between the centre lines of adjacent
phases. The distance between the sub-conductors of each phase is 30.5cm
and each sub-conductor has a diameter 2.54 cm. Find the inductance per
phase per km of line. 6

Derive the expression for capacitance of a three-phase line having three
identical conductors of radius r and spaced equilaterally at a distance D
between them. (assume k is the permittivity of the conductor material) 4
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3. (a) A132kV,50Hz,3-phase transmission line delivers a load of 50 W at 0.8 pf
(lag) at receiving end. The generalized constants of transmission line are
A=D=0.95 < 20° ,B=96 < 75° ,C=0.0015 < 90° .Find the regulation of the
line and the charging current. (use nominal T method) 6

(b) Derive AB,C, D parameter for a medium length transmission line by
assuming nominal © method. 4

4. (a) A two conductor cable ,one km long in length is required to supply a
constant load of 200A throughout the year. The cost of the cable is Rs
(50a+25)/m where a is the area of conductor in cm? .Determine the most
economical cross section of the conductor if the cost of energy is 5 paisa/
KWh and the interest and depreciation charges amounts to 10% ,specific
resistivity of the conductor is 1.85 u€2-cm. 6

b)  “Shunt capacitors are very widely used in present day distribution system .
Justify this statement briefly. 4

5. (a) Determine the maximum sag of an overhead line conductor having a diameter
of 19.5 mm and weight of 0.85 kg/m. The span length is 275 m,wind pressure
is 40 kg/m? of projected area with ice coating of 13 mm. The ultimate
strength of the conductor is 8000 kg ,the safety factor is 2 and ice weighs

910 kg/m®. 6

(b) Whatis sag template ? Explain how this is useful for the location of towers

and the stringing of power conductors. 4

6. (a) Asingle-phase core cable 6km long has an insulation resistance of 0.45
MQ. The core diameter is 2.2 cm and the diameter of the cable over the

insulation is 5.5 cm.Calculate the resistivity of the insulation material. 6

(b) Explain various causes for breakdown of cables. 4
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7. (a) Asingle phase ring main ABC is fed A .The impedance of sections
AB,BC, CA are 0.2+j0.2,0.14j0.2 and 0.2+j0.1 ohm respectively. Load at
Bis 50 A at0.8 p.f(lag) and that of Cis 60A at 0.9 p.f(lag) both with respect
to Voltage at A . Find currents in AB,BC,AC. 6

(b) What are the different types of DC links ? Explain with neat diagram. 4
8.  Write short note on any two : 5x2

(a) Factors affecting soil resistivity

(b) Various causes for insulator failure

(c) Reactive compensation of transmission line.
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