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Answer Any FIVE FULL Questions 

 Marks 
OBE 

CO RBT 

1 Define the following i) conductor spacing’s ii) ground clearance iii) Span lengths iv) 

Muffs 

[10] CO4 L1 

2 Describe the functions of i) Cross Arms ii) Guys & Stays iii) Anti climbing Devices 

iv) Erection of Supports 

[10] CO4 L2 

3 A pole for an overhead 11KV, 3 phase, 50Hz line is required to be earthed and stay is to be 

provided, make a neat sketch how it should be done. Prepare a list of materials required. 
[10] CO4 L4 

4 Discuss the various points to be considered at the time of erection of overhead lines? [10] CO4 L2 

5 List the various symbols used for Single line diagram of a substation and also draw the 

diagram of 33KV substation. 
[10] CO5 L1 & 

L3 

6 Analyze and estimate the quantity of material and cost for erection of a 250KVA 

pole mounted substation. 

[10] CO5 L4 

7 Describe the requirement of auxiliary supply for a substation and earthing necessity. [10] CO5 L2 

 

Scheme of Evaluation 

1                     i) conductor spacing’s ------------------ 4 marks 

ii) ground clearance---------------------- 2 marks 

 iii) Span length---------------------------- 2 marks 

 iv) Muffs-----------------------------------  2 marks 

 

2    i) Cross Arms --------------------------------2 marks 

  ii) Guys & Stays ------------------------------ 2 marks 

  iii) Anti climbing Devices ------------------ 2 marks 

  iv) Erection of Supports-------------------- 4 marks 

 

3            Sketches------------------------------------ 5 marks 

           List of materials & cost------------------ 5 marks 

    
4            10 points to be considered at the time of erection of overhead lines------ 10 marks 

 
5            List of Symbols-------------------------- 4 marks 

           Diagram----------------------------------- 6 marks 

 

6             List of material---------------------------4 marks 

            Cost estimation---------------------------6 marks 

 

7             Explanations – Substation----------- 5 marks 

            Explanations- Earthing--------------- 5 marks 
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7) Auxiliary Supply 

 

 The purpose of auxiliary power supply systems is to cater for the necessary 
energy for the operation of primary and secondary devices at the substation. The 
auxiliary power systems are normally divided in two categories, namely the AC system 
and the DC system(s).The AC system normally operates with the country’s standardized 
utility low voltage level, for example 400 V 50 Hz. 
 
These loads would typically include the following: 

 Substation building(s) climate control and lighting 
 Outdoor equipment and indoor panels desiccation heaters 
 Power transformer cooling fans 
 Driving motor for on-load tap changer of a power transformer 
 Station battery (DC system) charger(s) 
 Normal wall socket outlets 

 

The main components of AC auxiliary supply system are: 

 Station auxiliary transformer(s), 
 AC main distribution switchgear, 
 AC sub-distribution board(s) and 
 The cable network 

 

 

https://electrical-engineering-portal.com/4-essential-features-of-transformer-on-load-tap-changer-oltc


 

 
 

                                                                 Auxiliary Power Supply Diagram 

 

 

 

 

Necessity of Substation Earthing: 
 

The grounding system in substation is very important. The functions of grounding 
systems or earth mat in include: 
 
 To ensure safety to personnel in substations against electrical shocks. 
 To provide the ground connection for connecting the neutrals of stat connected 

transformer winding to earth (neutral earthing ). 
 To discharge the over voltages from overhead ground wires or the lightning masts 

to earth. To provide ground path for surge arresters. 
 To provide a path for discharging the charge between phase and ground by means 

of earthing switches. 
 To provide earth connections to structures and other non-current carrying metallic 

objects in the sub-station (equipment earthing). 
 
In addition to such a grid below ground level, earthing spikes (electrodes) are driven 
into the ground and are connected electrically to the earth grid, equipment bodies, 
structures, neutrals etc. are connected to the station earthing system by earthing strips. 
 
If the switchyards have a soil of low resistivity, earth resistance of the earthing system 
would be low. If the soil resistivity is high, the mesh rods are laid at closer spacing. 
More electrodes are inserted in the ground. 
 


