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Power Transmission and Distribution

Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.

2 a.

b.

3a.

i) Assume suitable missing data if any.

UNIT -1

Obtain the conditions for the choice of wogkioltage for transmission.
Calculate the horizontal component of the tensioth maximum sag for a span of 300 m if
the maximum tension in the conductor be 3500 kg waamyht of conductor is 700 kg/km.
Determine also the location of the points on thedemtor at which the sag will be half of the
above value.

Explain the applications of the stringing chart Kie's law). 6
Deduce the expression for sag in over headumtors at different levels.

An over head line with stranded copper cotatscis supported on two poles 200 m apart
having a difference in level of 10 m. The condual@meter is 2 cm and weighs 2.3 kg/m
length calculate the sag at the lower support uttteeconditions if wind provides a pressure10
57.5 kg /nf of the projected area and factor of safety is 4 TWraximum tensile strength of
copper is 4,220 kg/ch

UNIT - 11

Derive the expression for the potential distiibn over the suspended insulator of four units8
and obtain the expression for string efficiency.

In a string of three identical suspensiosulator units supporting a transmission line
conductor, if the self capacitance of each underoted as C farads, the capacitance of each
connector pin to ground can be taken as 0.1 C darBdtermine the voltage distribution 8
across the string if the maximum permissible vatégunit is given by 20 kV. Determine
string efficiency.

Explain intersheath grading methods adoptedhim wnderground cable to achieve the4
uniformity in the dielectric stress.

Derive the condition for most economical ditanef conductor from the basic principle. 8
A single core cable for use on 11 kV, 50 Mgtem has conductor area of 0.645 @nd the
internal diameter of sheath is 2.18 cm. The penntittof the dielectric used in the cable is
3.5. Find the maximum and minimum electrostaticessr in the cable. Find also the

capacitance of the above cable / km length. Fiectttarging current.
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C.

5a.

6 a.

7 a.

8 a.

9a.

What are the points to be considered during tHerfaof insulators? 4
UNIT - [1

Derive the expression for inductance of alsipgase two — wire line from the basics. 10

Calculate GMR of ag mm Al, %mm steel ACSR conductor. 6

What is Proximity effect? 4

Derive the conditions of effect of Earth oa tapacitance of single phase over head line. 1

Calculate the capacitance of a 100 km long @ghase, 50 Hz overhead transmission line
consisting of 3- conductors, each of diameter 2 aid spaced 2.5 m at the corner of 5
equilateral triangle.
A 3- phase 33 kV overhead sub — transmission B@ekm long, has its conductor ACSR
15 mm diameter spaced at the corner of an equalatdangle of 1.5 m side. Find the 5
inductance per phase of the system.

UNIT -1V
What are ABCD constants of a transmission linezeihe the same for a medium
transmission line using nominal- method. Hence prove AD - BC =1 10
A 50 Hz, 3- phase transmission line 30 km hasal s@ries impedance of (40 + j 1Z%)and
shunt admittance of 0mho. The load is 50 MW at 220 kV with 0.8 laggimower factor. 10
Find the sending end voltage, current and powdofgase nominale R representation)
Find the following for a single circuit transmissidine delivering a load of 50 MVA a
110 kV and p.f 0.8 lag,
i) Sending end voltage i) Sending end curren 10
iii) Sending end power iv) Efficiency of tremission.
Given: A = D = 0.983,B=110 75Q C= 00009 800

Derive the ABCD expression of a medium traigsion line assuming nominal T

configurations. Draw the vector diagram. 10
UNIT -V

What is Corona? Derive the expression for the gisva critical voltage and visual critical

voltage.

Write short notes on feeder, distributor aad/ice mains. 6

In a dc ring main shown a voltage of 500 V is maimed at A. At B a load of 150 A is taken
and at C a load of 200 A is taken. Find the volséage B and C. The resistance of each6
conductor of the main is 0.@3/12000 m.
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10 a. What are the factors affecting the corona lossegPaih them briefly.

b. A 3 - phase, 220 kV, 50 Hz transmission bkoesists of 1.2 cm radius conductors spaced
2 m at the corners of an equilateral triangle. GQlate the disruptive critical voltage between
the lines, irregularity factor = 0.96, temperat®@C, Barometric pressure 72.2 cm of
mercury. Dielectric strength of air = 21.1 kV (r@rsy).

c. A 800mt distributor fed from both ends A & B is el uniformly at the rate of 1.2 A/m run,
the resistance of each conductor being @@&m. Determine the minimum voltage and the
point where it occurs if feeding points A and B araintained at 255 V and 250 respectively.

Find also the current supplied from feeding poAsnd B.
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