
1a. with a neat sketch, describe a typical transmission and distribution scheme. 

 



 

 



 



 

1b. What are the limitations of increasing the transmission voltage level to very high value? 



 

2a. With a neat sketch, describe the principle of HVDC Transmission system. 

 

 



2b. List out the advantages and disadvantages of HVDC Transmission. 

 

3a. Derive the expression for the sag, in an overhead line when the conductor is supported at unequal 

levels. 



 

3b. 

The two towers of height 95mt and 70 mt respectively support the line conductor, at a river crossing. 

The horizontal distance between the towers is 400mt. if the tension in the conductor is 1100kg and its 

weight is 0.8kg/mt, calculate 

i) Sag at lower support. 

ii) Sag at upper support. 

iii) Clearance of lower point on trajectory from water level. 
Assume bases of towers to be at the water level. 



 

4a. 

Derive the relevant equations for demonstrating the effect of ice covering and wind pressure on sag 

calculation. 



 



 

4b. An overhead transmission line at a river crossing is supported from two towers at heights of 40m 

and 90m above water level, the horizontal distance between the two towers being 400m.if the 

maximum allowable tension is 2000kg, find the clearance between the conductor and water at a point 

midway between the towers. Weight of conductor is 1kg/m. 



 

 

 

5a. Define string efficiency. Explain the method of calculating the string efficiency for a given three 

insulator string. 



 

 

 



 

5b. In a 5 insulator disc string, capacitance of each unit and the earth is 1/6th of the mutual capacitance. 

Find the voltage distribution across each insulator in the string, as a percentage of voltage of conductor 

to earth. Find also the string efficiency. 

 

6a. Explain the Capacitance Grading method of improving the string efficiency. 



 

6b. A three-phase overhead transmission line is supported by 3 suspension type insulators. The potential 

across first and second insulators are 8kV and 11kV respectively. Calculate: 

(i) Ratio of self to shunt capacitance 

(ii) Line voltage 

String efficiency 

 

7a. Explain in brief about the different types of supporting structures used in overhead lines 



 



 

7b. Explain the different materials used for insulators in OH Lines 

Porcelain:  

• Ceramic material made from a fine powdered mixture of wet plastic clay, silicon and feldspar 

• The surface of the insulator should be glazed enough so that water and dust should not be 

traced on it. 

• The surface of the insulator should be glazed enough so that water should not be traced on it. 

Porcelain also should be free from porosity since porosity is the main cause of deterioration of 



its dielectric property. It must also be free from any impurity and air bubble inside the material 

which may affect the insulator properties.  

Drawbacks of porcelain 

• Aging 

• impurities or voids in the porcelain dielectric and expansion of the cement in the pin region 

which leads to radial cracks in the shell 

• As internal cracks or punctures in porcelain cannot be visually detected and require tools, the 

labor-intensive process is expensive and requires special training of the work force. 

Toughened glass 

• It has very high dielectric strength compared to porcelain. 

• Its resistivity is also very high. 

• It has low coefficient of thermal expansion. 

• It has higher tensile strength compared to porcelain insulator. 

• It is transparent in nature the is not heated up in sunlight as porcelain. 

• The impurities and air bubble can be easily detected inside the glass insulator body because of 

its transparency. 

• Glass has very long service life as because mechanical and electrical properties of glass do not be 

affected by ageing. 

• After all, glass is cheaper than porcelain.  

Disadvantages of Glass Insulator 

• Moisture can easily condensed on glass surface and hence air dust will be deposited on the wet 

glass surface which will provide path to the leakage current of the system. 

• For higher voltage glass can not be cast in irregular shapes since due to irregular cooling internal 

cooling internal strains are caused. 

Polymer 

• composite or nonceramic  

• A polymer insulator has two parts, one is glass fiber reinforced epoxy resin rod shaped core and 

other is silicone rubber or EPDM (Ethylene Propylene Diene Monomer) made weather sheds. 

• have been widely used at all voltages but largely in the 230-kV and below range 

• voltages in the range of 115 kV to 161 kV may require corona rings 

• It is very light weight compared to porcelain and glass insulator. 

• As the composite insulator is flexible the chance of breakage becomes minimum. 

• Because of lighter in weight and smaller in size, this insulator has lower installation cost. 



• It has higher tensile strength compared to porcelain insulator. 

• Its performance is better particularly in polluted areas. 

• Due to lighter weight polymer insulator imposes less load to the supporting structure.  

• Less cleaning is required due to hydrophobic nature of the insulator. 

 

 


