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a) Enumerate the protective devices and accessories fitted on the power 

transformer. 

● List of all the devices and accessories 

Flow /Oil Level Indicator 

Pressure Relief Valve 

Buchholz Relay 

Sudden Pressure Relay 

Conservator 

Breather 

Oil Temperature Indicator 

Winding Temperature Indicator 

Marshalling Kiosk/Control Cabinet 

Surge Arrestor 

● Elaborate any 4 devices and accessories (each 2 marks) 
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a) State the important steps in maintenance of power transformer. 
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a) What is the? Explain the principle of off-circuit tap changer and on- 

load tap changer? 

● Function of tap changer 

The change of voltage is affected by changing the numbers of turns of the 

transformer provided with taps. For sufficiently close control of voltage, 

taps are usually provided on the high voltage windings of the 

transformer. There are two types of tap-changing transformers 

● Principle of off-circuit tap changer with neat diagram 

In this method, the transformer is disconnected from the main supply 
when the tap setting is to be changed. The tap setting is usually done 

manually. The off load tap changing transformer is shown in the figure 

below 
 

 

 
 

● Principle of on- load tap changer with neat diagram 

In order that the supply may not be interrupted, on-load tap changing 

transformer are sued. Such a transformer is known as a tap-changing 

under load transformer. While tapping, two essential conditions are to be 

fulfilled. 

The load circuit should not be broken to avoid arcing and prevent the 
damage of contacts. 

No parts of the windings should be short–circuited while adjusting the 

tap. 

 

 

 
The tap changing employing a center tapped reactor R show in the figure 

above. Here S is the diverter switch, and 1, 2, 3 are selector switch. The 
transformer is in operation with switches 1 and S closed. To change to 

tap 2, switch S is opened, and 2 is closed. Switch 1 is then opened, and S 

closed to complete the tap change. It is to be noted that the diverter 

switch operates on load, and no current flows in the selector switches 
during tap changing. It is to be noted that the diverter switch operates on 

load, and no current flows in the selector switches during tap changing. 

During the tap change, only half of the reactance which limits the current 
is connected in the circuit. 
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4 

 
 

a) 

Explain phasor diagram and phasor groups adopted for standard 

connection of a transformer. 

● Mention all the phasor groups 
 

 

● Explain any 3 phasor groups with phasor diagram ( each 3 
marks) 
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a) 

Explain the different drying techniques used in transformers / power 

transformers. 

● Name the techniques 

Different methods of drying out: 

i) Drying of core and coils with oil by oven 

ii) Drying of core and coils with oil by short circuit method 
iii) Drying with oil removed by using external heat 

iv) Drying with oil removed by using both external and internal heat. 

● Explain any 3 techniques ( each 3 marks) 

Drying with oil: 

i) Drying of core and coils with oil by using oven. The core and coils 

can be effectively dried in a suitable oven, by raising the temperature to a 
value not exceeding 8o°e. A large volume of air should pass through -the 

oven to remove moisture and vapors. Insulation resistance check will 

indicate when the coils are dry. 
ii) Drying by short circuit method: The transformer can also be dried by 

heating the coils by short circuiting the low voltage winding and 

supplying a reduced voltage at the terminals. Current should not exceed 

70% of the rated current and oil temperature should not exceed 75°e. The 
winding temperature under no condition should exceed 90°e. This 

method is more effective in drying the insulation at site. 

Drying without oil: 

By external heat: The transformer may be placed in its own tank without 
oil. Externally heated air is blown into the tank at the bottom through the 

main oil valve. A small blower or fan should be used to get the proper 

circulation. It is desired to-force as much of the heated air as possible 
through the ducts in the transformer windings. To accomplish this, 

baffles should be placed between the core and the case, closing off as 

much of the space as possible. The convenient way to get the heated air is 
by passing air through grid resistors. The resistors are in fire proof box. 

The temperature of the air should not exceed 115°C. The heat may also 

be obtained by direct combustion but care is to be taken to avoid the 

products of combustion entering into the transformer tank. 
By both external and internal heat: This is a combination of the hot air 

circulation and short circuit method. The current circulated in the 

windings should, of course, be less than that when drying out is done by 
the method of short circuit alone. 
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6 

a) 
Explain installation, inspection upon arrival at site and storage 

facility at site. 

 

● Installation procedure 

Installation: 

Location, site preparation and foundation details: 

The location may be indoor or outdoor. 
For indoor installation, the following aspects should be considered. 

✔ Ventilation 

✔ Noise level 

✔ Space required for movement, maintenance etc 

✔ Trenches for cables 

Minimum clearances between the transformer and the walls should be as 

follows. 

✔ Clearance on all four sides of wall: 1.25 m 

✔ Clearance on all three sides of wall: 1 m 

✔ Clearance on a wall on backside only: 0.5 m 

✔ The clearance of 0.5 m (minimum) should be provided between 
the top most point of the conservator and the roof. 

Ventilation area: The ventilation area required is as follows. 

✔ Outlet: 2m2 per 1000 KVA 

✔ Inlet : 1m2 per 1000 KVA minimum 

● Inspection procedure 

Inspection upon arrival at site: 

Immediately after arrival at site, it should be inspected for possible 
damages during transit. The nitrogen gas pressure should be checked. 

Positive pressure if not found, indicates that there is leakage, and there is 

a possibility of the moisture entering the tank during transit. This can be 

ascertained by dew point measurement which indicates the amount of 
surface moisture content in transformer insulation. Internal inspection 

should be carried out to the extent possible through inspection covers. 

Particular attention should be paid to the connections, bolt links, coil 
clamping bolts, tap changers. Current transformers and the general 

insulation. Break down strength of oil of transformer tank and drums 

containing transformer oil should be examined carefully. An inspection 

of the transformer on arrival at site is to be carried out preferably in the 
presence of the representative of the manufacturer. 

● Storage conditions and procedure 

Storage: 
The transformers arrived at site and likely to be installed immediately do 

not need elaborate storage. In case of delayed installation, it requires 

proper storage to avoid influx of moisture, effect of rain / dust etc. It is 
preferable to store the transformers indoor on proper flooring with 

protective covering. The oil should not be drained unless there is a 

provision of filling inert gas. 
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b) 

Explain the various type tests carried out on transformer before 

commissioning. 
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a) Enumerate the various routine tests carried out on transformer 

before commissioning. 
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