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1. a)
Develop an expression for the inductance of a single phase transmission line taking into account the internal flux linkages. Assume the conductors are solid. 

b)
Calculate the inductance per km per phase of a 3-phase transposed line, with distance between any two conductors being 4m, 4m and 8 meter respectively. 

2. a)
Derive an expression for the capacitance between conductors of a single phase line. Deduce the expression for line to neutral capacitance. Discuss the approximation involved in deriving the above expressions. 



    b)
A 400KV, 3-phase single circuit bundled conductor line with two sub-conductors per phase has a flat configuration. The center to center distance between adjacent phases is 4m and distance between sub-conductors of phase is 45cm. The radius of each sub-conductor is 1.6cm . Find the capacitance per phase per km. (Given D12=D23=D31=4m).









3. a)
What is skin effect?

b)
A 3 phase, 50Hz, 100km long transmission line delivers a load of 20000KW at 110KV at 0.9 power factor lagging. The copper conductors of the line are 1.2 cm in diameter and are spaced equilaterally, so that the distance between them is 2 m. Using nominal ( method, calculate the sending end voltage, current, power factor, regulation and efficiency of the line. Neglect the leakage.

4. a)
Explain the various methods for equalizing the potential across the various units in an insulator string and discuss the methods for improving the string efficiency in a string of insulators. 







    b)
Explain the limitations of pin-type insulators. 
5.
An overhead line has a conductor of cross-section 2.5cm2 hard drawn copper and a span length of 150metres. Determine the sag which must be allowed if the tension is not to exceed one-fifth  of the ultimate strength of 4,175Kg/Cm2. 

a) in still air and 

b) with a wind pressure of 1.3kg/metre and an ice coating of 1.25cms. 

Determine also the vertical sag in the latter case. 
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6. a) 
Derive the expression for the insulation resistance of a single core cable.
      

b) 
A 11kv, 50Hz, single-phase cable has a diameter of 10mm and an internal sheath radius of 15mm. If the dielectric has a relative permittivity of 24, determine for a 2.5 km length cable (i) the capacitance (ii) the charging current.

7. a)
What is the importance of power factor in the supply system? What is the effect of low power factor on the generating stations? 




 b)
Why is unity power factor not the most economical p.f.? Suggest the most economical value of power factor for a particular customer by deriving appropriate derivation with suitable assumptions. KW of load is maintained constant. 

8. a)
What is the symmetrical components? Why they are necessary? 



b)
A 3-phase unbalanced system currents are read as IR=150A, IY=130A and IB=10A. the phase sequence is RYB. Find all the three symmetrical components for the case. 
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1. a)
Clearly explain what do you understand by GMR and GMD of a transmission line? 

    b)
What is equivalent spacing of a 3-phase line? What is its significance? 


    c)
Calculate the inductance of each conductor in a 3-phase, 3-wire system, when the conductors are arranged in a horizontal with spacing such that DRY=4m; DYB=3m; DBR=2m. The conductors are transposed and each has a diameter of 2.5cm.  
2. 
What do you understand by electric potential? Derive an expression for electrical potential and hence deduce the formula for capacitance for the following cases: 


a) Single phase 2-conductor line







b) 3-phase unsymmetrical spacing, but transposed. 
3. a)
What is Proximity effect?

b)
A 345 KV 3 phase transmission line is 130km long. The resistance per          phase =0.036 ohms/km and inductance per phase is 0.8 mH/km. The shunt capacitance is 0.0112 micro Farad/km. The receiving end load is 270MVA with 0.8 power factor lagging at 325KV. Find the voltage and power at the sending end and the voltage regulation. Use (i) nominal T method (ii) nominal ( method      (iii) ABCD constants. 
Compare the result.


4. 
In a string of 3 suspension insulators capacitances may be represented as shown in figure. (capacitance C1 being due to guard ring). Find  the voltage across each disc as a percentage of total and the string efficiency. Given CI = 0.12C and                     C1 = 0.06C.








[image: image1.png]Line Conductor
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5. a)
Describe the vibration of power conductors and explain the methods used to damp out these vibrations.







    b)
An overhead line at a river crossing is supported from two towers of heights 30metresand 90metres  above water level with a span of 300metres. The weight of the conductor is 1Kg/metre and the working tension is 2000Kg. Determine the clearance between the conductor and the water level midway between the towers. 

6. a)
Enumerate the advantages of overhead lines compared to UG cables for transmission at very high voltages.







   b)
A single core cable has a conductor diameter of 2.5cm and a sheath of inside diameter of 6cm. Calculate the maximum stress. It is desired to reduce the maximum stress by using two intersheaths. Determine their best position, the maximum stress and the voltage on each; system voltage is 3-phase 66kv.


7. 
Explain in detail the following methods of improving power factor. Discuss the merits and demerits of each of the methods: 


a) Static capacitor 


b) Synchronous condenser 


8. a)
A set of unbalanced vectors can be transformed into three sets of balanced components. Explain how this can be done using symmetrical components in detail. 









b)
A system of unbalanced three phase voltages are given by 100V, +j200V and         (-100-j160)V. Determine the three symmetrical components of the system. 
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1. a)
What do you understand by the constants of an over head line? 



b)
Derive an expression for the loop inductance of a single phase line. Also calculate loop inductance per km if distance between conductors is 1.5mtr and radius of each conductor 1.2cm. 

2. a)
A 3-phase over head transmission line has its conductors arranged at the corners of an equilateral triangle of 2m side. 
Calculate capacitance of each conductor if the diameter of each conductor is 1.2cm. 



    b)
A 3-phase, 50Hz, 66KV over head line conductors are placed in a horizontal plane as shown in the figure.








The conductor dia is 1.2cm. If the line length is 100km, calculate (i) capacitance per phase ii) charging current per phase. Assume the line is transposed. 

3. a)
Discuss why Ferranti effect is significant only in medium and long lines?

    b)
What are tuned power lines?

    c)
The ABCD constants of a lossless three phase, 500KV transmission line are 



A=D=0.86+j0

B=0+j130.2

C=j0.002

Obtain the sending end quantities and the voltage regulation when line delivers 1000MVA at 0.8 power factor lagging at 500KV. 
4. 
A three-phase 66KV transmission line is carried by  strings of 5 suspension insulators. The capacity of each unit insulator to the capacity relative to earth is 4:1. Calculate the potential across each unit and the string efficiency. Assume that there is no leakage. 


5. 
An overhead line is erected across a span of 250m on level supports. The conductor has a diameter of 1.42cm and has a dead weight of 1.09Kg per metre. The line is subjected to wind pressure of 37.8Kg per square metre of the projected area. The radial thickness of ice is 1.25cm. Calculate the sag

a) in an inclined direction 
b)
in a vertical direction 

Assume a maximum working stress 1,050Kg per sq. cm. One cubic metre of ice weighs 913.5Kg. 
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6. a) 
Derive an expression for capacitance of a single core cable .
                   
b) 
A 66-KV single core lead sheathed cable Is graded by using two dielectrics of relative permitting 5 and 3 respectively. Thickness of each dielectric is 1 cm. Determine the maximum electrostatic force in the two dielectrics.

7. a)
What is most economical power factor? Why it is needed? 




    b)
List the methods to improve power factor and explain briefly.



    c)
Show that the most economical power factor depends upon the relative costs of supply and p.f. correction equipment.

8. a)
Bring out the relationship between symmetrical components and unbalanced phasors. 










    b)
Determine the unbalanced phase voltages VR, VY and VB in a circuit where 


[image: image2.wmf]V

 

180

10

 

 

V

 

and

 

90

10

V

 

,

0

50

 

 

V

0

RO

0

R2

0

1

R

Ð

=

Ð

=

Ð

=







c)
Resolve the sequence currents into unbalanced currents. Given IRO=(8+j5.33)Amps, IR1=(0.845+j15.11) Amps and IR2=(3.155+j3.56) Amps. 
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1. a)
Find the inductance per phase per km of a 3-phase equally spaced double circuit line distance between any two adjacent conductors (example : between R and R’ and R and Y) is 4 meters and dia of each conductor equal to 1.5cm. The conductors are transposed. 







    b)
Also calculate line capacitance of the above double circuit line.


2. a)
What is charging current? How can it be calculated? What is its effect?


    b)
A 3-phase, 50Hz, 66KV over head line conductors are placed in a horizontal plane as shown in figure. 



The conductor diameter is 1.25cm. If the line length is 100km, calculate 


i) Capacitance per phase per m
ii) Charging current per phase



3. a)
Define critical disruptive and visual critical disruptive voltages and give their formulas.

    b)
A 3 phase, 220KV, 50Hz transmission line consists of 1.2cm radius conductors spaced 2m at the corners of an equilateral triangle. Calculate the corona loss per km of the line. The condition of the wire is smooth and the weather is fair with temperature of 25oC and barametric pressure is 76 cm.  Assume breakdown strength of air is 21.2 kr/cm (rms).  Also determine critical disruptive and visual critical disruptive voltages. 
       


4.
A string of 6 suspension insulators is to be fitted with a guard ring. The pin-to-earth capacitances are all equal to C. What should be the values of line-to-pin capacitances so as to have uniform voltage distribution over the string? 

5. 
An overhead line with stranded copper conductors is supported on two poles 200m apart having a difference in level of 10 metres. The conductor diameter is 20cm and weighs 2.30Kg. per metre length. Calculate the sag at the lower support under the conditions if wind provides a pressure of 57.5 per square metre of the projected area and a fact of safety is 4. The maximum tensile strength of copper is 4,220Kg per sq. cm. 



Contd…2

Code No: NR-310203


.2.



Set No: 4
6. a)
In which method a homogeneous dielectric is used for cable grading ? Prove that dielectric stress in each layer is the same. 




b) 
The inner and outer dia of a cable ore 4cms and 9cms. The cable is insulated with two materials having permittivtties of 5 and 3 respectively with corresponding stresses of 38KV/cm and 28KV/cm. Calculate the radial thickness of each insulating layer and the safe working voltage of the cable.
7. 
Write short notes on the following: 


a) p.f. improvement by synchronous condenser 






b) Importance of p.f. improvement.








c) Economics of p.f. improvement.
8. 
A balanced star connected load takes 90A from a balanced 3-phase, 4-wire supply. If the fuses in the Y and B phase are removed, find the symmetrical components of the line currents 


a) Before the fuses are removed 







 
b) After the fuses are removed.
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