M.Tech II Semester Regular Examinations September, 2010

EXTRA HIGH VOLTAGE TRANSMISSION
(ELECTRICAL POWER SYSTEMS)
1. a) Explain briefly about various mechanical considerations in line performance.
b) A single circuit 3 phase, 50 HZ, 400kV line has a series reactance per phase of 0.327 ohm/km. neglect line resistance. The line is 400km long and the receiving end load is 600MW at 0.9 power factor lag. The positive sequence line capacitance is 7.27nF/km. suggest suitable reactive compensation equipment to be provided at the load and to maintain 400kV (1 p.u. voltage) at both ends of the line. The base quantities for the calculation are 400kV, 1000MVA.
2. The dimensions of a 3-phase 400kV horizontal line shown in figure 1 are: H=15cm, S=11m phase separation, conductor 2 * 3.18 cm diameter, and B=45.72cm. calculate: 
a) The matrix of inductances per km, for un-transposed configuration and 
b) The same when there is complete transposition.
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3. Using the transformation matrices for diagonalizing the matrix [D], prove without multiplying, that the same transformation matrices will diagonalize the inductance (or) capacitance matrices of a fully –transposed line of the type.
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4. a) Write short notes on surface voltage gradient on conductors.
b) For a 400 kV line, calculate the maximum surface voltage gradients on the centre and outer phases in horizontal configuration at the maximum operating voltage of 420kV rms line to line. The other dimensions are: H=15m, S=10m, N=2, R=0.017m and B=0.5m.

5. Derive and explain different corona loss formulae use in EHVAC lines.

6. Explain the generation and characteristics of audible noise in EHV lines? What are the factors on which the audible noise depends upon? State the limits for audible noise?

7. Explain the following methods of reactive power control to improve voltage stability

a) Thyristor switched capacitor

b) Thyristor controlled series compensation and bring out the drawbacks in each method

8. How harmonics are injected into a network by TCR? Explain a method to suppress these harmonics.

