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1.a)
Show that the inductance per unit length of an overhead line due to internal flux linkages is constant and is independent of size of conductor.

   b)
Determine the inductance per km of a 3-phase transmission line having conductors per phase and arranged as shown in figure.(1).
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The diameter of each conductor is 25mm and carries 50% of the phase current.

2.a)
Derive an expression for the capacitance per unit length of a 3-phase, unsymmetrically spaced but transposed line, with the effect of the earth included.

   b)
Determine the capacitance and charging current per unit length of a 3-phase transmission line whose conductors are arranged in a horizontal plane with 3.3m distance between adjacent conductors. The diameter of each conductor is 20mm.

3.a)
Define voltage regulation of  transmission line. Deduce the equation of receiving and voltage for mixed condition of the transmission line. 

   b)
A three phase transmission line 50 km long consists of three hard drawn copper conductors in a 1.2 meters delta. Load conditions at receiving and are : 10,000 KVA at 0.8 PF lagging; 33,000 volts, 50 Hz. Line is designed so that transmission loss is approximately 10%.


Find   (i) The sending voltage and power factor
(ii) Efficiency and 


iii) Regulation.
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4.a)
Explain what is   (i) Stringing chart and 
(ii) Sag template? How are they useful in mechanical design of transmission lines?

   b)
An overhead conductor consists of 7 strands of silicon-bronze having an ultimate strength of 10,000 kg/cm2 and a diameter of 16mm. It is strung on supports 385m apart across a river from two towers of hights 45m and 75m above from water level. Determine the clearance between the conductor and water at a point midway between towers if the factor of safety allowed is 4. Assume 10mm thick coating of ice, density of ice 9.1kg/m3, wind loading 1.75 kg/m2 and the weight of the conductor 2 kg/m.
5.a)
What are the various types of insulators used for overhead lines explaining their advantages where they are used.
   b)
Each conductor of a three-phase overhead line is suspended from a cross arm of a steel tower by a string of 4 suspension insulators. The voltage across the second unit is 14.2KV and across the third 20KV. Find the voltage between the conductors and the string efficiency.

   c)
What is Corona? Define disruptive and visual critical voltage. What are the effects of Corona?

6.a)
Explain thermal characteristics of cables.

   b)
Explain the electrical equivalent of a three core belted cable.

   c)
A 33 KV single core lead sheated cable is graded by using two dielectrics of 4 and 2.5, thickness of each being 1cm. The core diameter is 1cm. Determine the maximum stress in the two dielectrics.

7.a)
Derive the most economical P.F for constant KW load.

   b)
A system is working at its maximum KVA capacity with a lagging P.F. of 0.7. An anticipated increase of load could be met by 


i)   Raising the P.F. of the system to 0.87 by the installation of phase advancers.

 ii) Installing extra generating plant, cables etc to meet the increased 
power demand. Estimate the limiting cost per KVA of phase advancing plant which would justify its use if the cost of generating plant is Rs.60 per KVA. Interest and depreciation charges may be assumed to be 10% in each case.
   c)
Determine the symmetrical components of currents in the following circuit
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8.
Write short notes on any THREE  of the following :


a) Synchronous phase modifiery


b) Insulating materials


c) Transposition of lines


d) Types of insulators.

***     ***     ***

