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POWER SYSTEMS-II

 (Electrical and Electronics Engineering)

Time: 3 hours






Max. Marks: 70

Answer any Five questions

All question carry equal marks

---
1.a)
Derive the expressions for VS  and IS of a long line in terms of VR, IR and line parameters.
    b)
A 220 kV, 3-phase, 50 Hz transmission line delivers a load of 75 MW at 0.85 p.f. lagging to  a steel plant.  Assume the following values for the generalized constants for  the line.
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.  Find the voltage regulation of the line.
2.a)
Explain about the skin and fessanti effects.

   b)
A 3-phase 132 kV 50 Hz transmission line has conductors in equitant formation spaced 2.5 m apart.  The conductor diameter is 1 cm and surface factor is 0.85.  The air pressure and temperature are 74 cm of Hg and 21oC respectively.  Determine the corona loss per km per phase of the line.

3.a)
Develop an expression for the sag of a transmission line conductor, suspended between two supports at different levels assuming the curve taken up by the conductors to be parabola.
    b)
An overhead conductor having an ultimate strength of 8000 kg/cm2 and an area of 
2 cm2 is erected between supports placed 600 m a part and having a level difference of 15 m.  If the minimum ground clearance is to be 50 m, find the tower heights.  The conductor is subjected to a horizontal wind pressure of 1.75 kg/m.  The self weight of the conductor is 2 kg/m.  Assume a factor of safety of 4.

4.a)
Explain about the grading rings and arcing horns.

   b)
In a 3-phase system a string consists of 3 units which are similar and the voltage across the line capacitor disc is 5 kV.  Assuming that the capacitance between the conductor and the metal part is negligible and the ratio of self capacitance of each unit to capacitance of each link pin to earth is 8.  Calculate the line voltage of the system.
5.a)
What materials are used for the insulation of cables ?  Discuss the advantages and disadvantages of each.
   b)
A 33 kV single core land sheathed cable is graded by using two dielectrics of permittivity 4 and 2.5, the thickness of each being 1 cm.  The core diameter is 1 cm.  Determine the maximum stress in the two dielectrics.
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OR
6.a)
Derive from first principles an expression for inductance per phase per km for a 
3-phase transmission lines with conductors of diameter  ‘d’ arranged in the same horizontal plane at successive distance D a part.  The conductors are regularly transposed.

   b)
In the following 3-phase conductor configuration, determine the spacing ‘D’ if the line draws a charging current of 0.45 amp/km at 220 kV, 50 Hz.  The diameter of each conductor being 10 cm.
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7.a)
Explain the necessity of power factor improvement in power systems.  Derive the condition for the most economic power factor to which power factor can be improved.  Assume any required data.

    b)
Explain about the synchronous phase rochifiers and tap changing transformers.
8.a)
Discuss the principle of symmetrical components.  Derive necessary equations to convert phase quantities into symmetrical components.

   b)
Explain the symmetrical components and their usefulness in unsymmetrical fault analysis.
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