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1 

What is an Auto transformer? Derive an expression for the saving of copper in an Auto 

transformer as compared to an equivalent two winding transformers. What are advantages and 

limitations? 

Auto Transformer is a special type of transformer which has only one winding such that part of the 

winding is common to the primary and secondary. The two windings are electrically connected and it 

works on the principle of conduction as well as induction. Auto transformer is economical where the 

voltage ratio is less than two and the transformer is fully inductively while in autotransformer the 

power is transferred from primary to secondary by both inductively as well as conductively. 
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2. The leakage flux between the primary and secondary windings is small and hence the 

impedance is low. This results into severer short circuit currents under fault conditions. 

3. The connections on primary and secondary sides have necessarily needs to be same, 

except when using interconnected starring connections. This introduces complications 

due to changing primary and secondary phase angle particularly in the case of delta/delta 

connection. 

4. Because of common neutral in a star/star connected auto transformer it is not possible to 
earth neutral of one side only. Both their sides should have their neutrality either earth or 

isolated. 
 

2(a) 

Two transformers A and B are connected in parallel to a load of (2+j1.5) Ω, their impedance in 

secondary terms is (0.15 + j0.5) Ω and (0.1+ j0.6) Ω respectively. Their no load terminal voltages 

are 207 V and 205 V. Find the output power and the PF of each transformer and also the current 

drawn by each transformers.  
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https://www.electrical4u.com/resistance-leakage-reactance-or-impedance-of-transformer/#Leakage-Flux-in-Transformer


 

 

 

2(b) 

How do you obtain the equivalent circuit of a three winding transformer? Explain. 
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3(a) 

Explain any two types of cooling of transformers with neat diagram. 

Oil Natural Air Natural (ONAN) 

 

This method is used for oil immersed transformers. In this method, the heat generated in the 

core and winding is transferred to the oil. According to the principle of convection, the heated 

oil flows in the upward direction and then in the radiator. The vacant place is filled up by 

cooled oil from the radiator. The heat from the oil will dissipate in the atmosphere due to the 

natural air flow around the transformer. In this way, the oil in transformer keeps circulating 

due to natural convection and dissipating heat in atmosphere due to natural conduction. This 

method can be used for transformers upto about 30 MVA. 

Oil Forced Air Forced (OFAF) 

 

 

In this method, oil is circulated with the help of a pump. The oil circulation is forced through 

the heat exchangers. Then compressed air is forced to flow on the heat exchanger with the help 

of fans. The heat exchangers may be mounted separately from the transformer tank and 

connected through pipes at top and bottom as shown in the figure. This type of cooling is 

provided for higher rating transformers at substations or power stations. 
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3(b) 

Define Commutations and explain in detail any one method of commutation. 

The currents induced in the armature conductors of a DC generator are alternating in nature. The 

change from a generated alternating current to the direct current applied involves the process 

of Commutation. When the conductors of the armature are under the north pole, the current 

which is induced flows in one direction. While the current flows in the opposite direction when 

they are under the south pole.As the conductor passes through the influence of the north pole and 

enters the south pole, the current in them is reversed. The reversal of current takes place along the 

MNA or brush axis. When the brush span has two commutator segments, the winding element 

connected to those segments is short-circuited.The term Commutation means the change that 

takes place in a winding element during the period of a short circuit by a brush. 

Resistance Commutation 
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4 

Explain with neat diagrams the armature reaction in a synchronous machine with 

different power factor loads. 
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5(a) 
Derive an expression for the currents and load shared by two transformers connected 

in parallel supplying a common load when no load voltages of these are equal. 
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5(b) 

Two 250 KVA transformers supplying a network are connected in parallel on both primary 

and secondary sides. Their voltage ratios are the same. The resistance drops are 1.5% and 

0.9% and the reactance drops are 3.33% and 4% respectively. Calculate the KVA loading 

on each transformer and its PF when the total load on the transformers is 500 KVA and 

0.707 lagging PF. 
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6(a) Derive EMF equation of synchronous generator [5] CO5 L2 



 

 

 

 

6(b) 

A 4 pole lap wound armature running at 1500 rpm delivers a current of 150A and has 

64 commutator segments. The brush width is equal to 1.2 segments and inductance of 

each coil is 0.05 mH. Calculate the value of reactance voltage assuming (i) linear 

commutation (ii) sinusoidal commutation. 
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