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PCEE 4401

- Seventh Semester Examination — 2012
ELECTRICAL POWER TRANSMISSION AND D|STRIBUTION

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) Whatis Ferranti effect ?
(b)  Why bundled conductors are used in power system ?
(c) What are the units for generalized circuit constant A, B, Cand D ?
(d) Explain surge impedance loading.
(e) Whatis thé function of DC reactor ?
(f)  Whatis sag template ?
(g) Whatis insulation resistane ?
(h) Whatis the necessity of armour in cables ?
(i) Whyis it necessary to earth neutral ?
(). Whatis lamp flicker ?

2. (a) A400kV, 50 HZ, 3 Ph transmission line has 2 sub-conductors per phase
and s arranged in a horizontal configuration as shown below. Take radius of
each sub-conductor of bundle as 2 cm centre to centre distance between

P.T.O.




image2.jpeg
adjacent phase is 10.5 meter. Distance between bundle conductors is

60 cm.
60cm 60cm | 60cm
10.5meter 10.5meter
—> <

Find the inductance and inductive reactance per phase per km of the line.

6
(b) Whatis the effect of earth on the capacitance of the overhead line ? 4

3. (a) Anoverhead single-phase delivers aload of 2 kW at 33 kV at 0.9 p.f (lag).
The total resistance and reactance of the overhead transmission line is 8 O
and 15 Q respectively. Determine 6

(iy Percentage Voltage regulation
(i) Sending end power faclor
(ili) Transmission efficiency.
(b) Show that the inductance per unit length of an overhead line due to internal

flux linkage is constant and independent of size of conductor. 4

4. (a) Determine the string efficiency of a string insulator of three units having
self-capacitance equal to 10 times the pin to earth capacitance. 4

(b) Explain why the voltage distribution over a string of suspension Insulators
is not uniform ? 3

(c) Discuss the technical advantages of d.c. system over a.c. system. 3

5. (a) A two conductor cable one km long in length is required to supply a
constant load of 200 A throughout the year. The cost of the cable is
Rs. (50a+25)/meter. Where ‘a’ is the area of conductor in cm?. Determine
the economical size of the conductor if the cost of the energy is
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5 paisa/kWhr and interest, depreciation charges amount to 10%. Specific
resistance of conductor is 1.85 pQ. 6«

(b) A 2wired.c. distributor 200 meters long is uniformly loaded with 2 A/meter.
Resistance of single wire is 0.3 (3 /km. If the distributor is fed at one end,
calculate 4

(i)  Voltage drop up to a distance of 150 m from the feeding point
(i)  Maximum voltage drop.

6. (a) Aoverhead line has a span of 120 m, the diameter of conductoris 1.1 cm.
Calculate the sag at mid span when the conductors have an ice coating of
0.9 cm thick and the wind pressure is 380 N/m? of projected area. The
weight of conductor is 5.85 N/m, ice weighs 8900 N/m? and the permissible
tension is 3.55 x 10*N. 6

(b) Whatis the function of sheath in a cable ? Explain how the sheath losses
are reduced in multicore cables. 4

7. (a) A 440V three-phase star connected induction motor draws a current of
50 A at 0.866 p.f (lag) operating at full-load. Find out the KVAR rating,
phase 'cufrent, and the value of capacitance per phase of a delta connected
capacitor bank; if it is desired to improve the power factor to 0.95 (lag) ?

6

(b) Describe the radial system and ring main system of distribution. 4
8.  Write short notes on any two : 5% 2

(a) Transposition of conductors
(b) a.c.three-phase four wire Distribution system

(c) Touchand Step voltage.
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