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 Marks 
OBE 

CO RBT 

  1a. Explain the sequence to be followed for preparing estimate of residential wiring.  [5] CO2  L1 

  1b.  Details of electrical points to be installed in a residential building are given 

below with the plan, 1-phase, 240 V, 50 Hz, PVC wiring. Height of ceiling 3.3m, 

thickness of wall 0.3m. All dimensions are in metre. Draw single line diagram. 

 Light Fan 
Plug 

socket 

 

Front 

Verandah 
1 - 1 

Room No 1 1 1 1 

Room No 2 1 1 1 

Room No 3 1 1 1 

Kitchen 1 - - 

Bath 1 - - 

WC 1 - - 

Back 

Verandah 
1 - - 

 

[15] CO2  L3 

 

 

2. Write a short note on indoor substation. List advantages and disadvantages of 

outdoor substation over indoor substation. 

 

 [10] CO4  L2 

3.  Estimate the quantity of material required for providing connection to a double 

storeyed  building with a load of 4kW at 240 V, 50Hz. Separate meters are to  be 

provided for the two floors. The distance between pole and building is 12m and 

between service bracket and service board is 10m. 

  [10] CO4 L3 

 

 

4.  A 37kW connection is to be given to an agricultural field at 415V, 3-phase,50Hz. 

The connection is to be given from a 3-phase, 11kv overhead distribution line 

which is available at a distance of 40metres. The motor has full load efficiency of 

85% and power factor 0.8.Make a neat sketch showing how to arrange supply and 

estimate quantity of material. 

 

[10] CO4 L3 

5.  Draw a neat diagram for substation earthing. What are the purposes of providing  

the substation earthing systems? 

 

 

   [10] CO4 L2 

 

 

 

 

 



1a  



 



1b 

 
 

 
 

 



 

 

 
 

 
 

 

 
 

 



 

 



 

 



 
 

2. Indoor substations 

• Apparatus is installed within the substation building. 

• For voltages up to 11,000V but can be for 33kV and 66kV, if the surrounding atmosphere is 

contaminated with impurities such as metal corroding gases and fumes, conductive dust etc. 

• Supply or primary side( of transformer) consists of oil circuit breakers and isolators and also 

measuring instruments. 

• Buchholz’s relay is used for oil filed transformer protection. 

• Auxiliaries: 



1. Storage batteries for operation of protective gear, switch operating solenoids and emergency lighting 

in substation in case of failure of supply. 

Firefighting equipment such as water buckets, fire extinguishers, etc 

 The chamber space within which the equipment of any one main bus-bar connection is mounted, as a 

whole, is called as a cell, cubicle or compartment  

• Compartments: 

1. Control compartment 

2. Indicating  and metering instruments and protective device compartment 

3. Circuit breaker and operating mechanism compartment 

4. Main bus-bar compartment 

5. CT and cable sealing box compartment  

• According to construction indoor substations are further subdivided as 

1. Substations of integrally built type, the apparatus is installed on site, cell structures are constructed of 

concrete or bricks 

2. Substations of the composite built-up type, the assemblies and parts are factory pre-fabricated, but 

are assembled on site with in a substation switchgear room. Compartments are of metal cabinets or 

enclosures. 

3. Unit type factory fabricated substations and metal clad switch boards, built in electrical workshops 

and are shipped to the site of installations fully pre-assembled. Cubicles of fully enclosed metal clad 

type. 

Advantages of outdoor substations over indoor substations 

1. All the equipment is viewable and therefore fault identification is easier. 

2. Extension of the installation is easier, if required. 

3. Time required in erection is less. 

4. Smaller amount of building materials (steel-concrete) is required. 

5. Construction work required is comparatively smaller and cost of switchgear installation is low. 

6. There is practically no danger of a fault which appears at one point being carried over to another 

point in the installation. 

7. Repairing work is easy.  

Disadvantages of outdoor installation in comparison of Indore installation 

• Various switching operations with isolators, as well as supervision and maintenance of the Apparatus 

used to be performed in the open air during all kinds of weather 

• More space is required for the substation. 

• Protection devices are required to be installed for protection against lighting surges. 

• The length of control cables required is more. 

• The influence of rapid fluctuations in ambient temperature and dust and dirt deposits upon the 

outdoor substation equipment makes it necessary to install apparatus specially designed for outdoor 

service and therefore more costly. 
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5 

Purpose for substation earthing 

• Safety of operational and Maintenance Staff 

• Discharge of electrical charges to ground 

• Grounding of overhead  Shielding Wires 

• Electromagnetic Interference  

 

 

 

 
 

 

 

 


