
EE6401– ELECTRICAL MACHINCES-1

QUESTION AND ANSWERS

Unit-II-TRANSFORMERS

PART-A

1. What is the function of a transformer?

Transformers are energy converting devices, converting AC electrical energy with one

level of voltage and current, to AC electrical energy with another level of voltage and current

2. Mention the difference between core and shell type transformers.

In core type, the windings surround the core considerably and in shell type the core

surround the winding.

3. What is the purpose of laminating the core in transformers?

To reduce eddy current loss.

4. Give the emf equation of a transformer and define each term.

Emf induced in primary coil E1 = 4.44 fFmN1 volt Emf
induced in secondary coil E2 = 4.44fFmN2 volt

Where,

f is the frequency of AC input

Fm is the maximum value of flux in the core

N1, N2 are the number of primary and secondary turns.

5. Does the transformer draw any current when secondary is open? Why?

Yes, it (primary) will draw the current from the main supply in order to magnetize the
core and to supply iron and copper losses on no load. There will not be any current in the
secondary since secondary is open.

6. Define voltage regulation of a transformer

The change in secondary terminal voltage from no load to full load expressed as a
percentage of no load or full load voltage is termed as regulation.

% regulation  = (0V2-V2) x 100/0V2

7. Full load copper loss in a transformer is 1600 watts. What will be the loss at half load?

If x is the ratio of actual load to full load then copper loss = x2(full load copper
loss).Here Wc = (0.5)2 x 1600 = 400 watts
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8. Define all day efficiency of a transformer.

It is the computed on the basis of energy consumed during a certain period, usually a day
of 24 hs.

All day efficiency = output in kWh for 24 hrs /input in kWh for 24 hrs.

9. Why transformers are rated in kVA ?

Copper loss of a transformer depends on current and iron loss on voltage. Hence total
losses depend on Volt- Ampere and not on the power factor. That is why the rating of
transformers is in KVA and not in KW.

10. Why are breathers used in transformers?

Breathers are used to entrap the atmospheric moisture and thereby not allowing it to pass
on to the transformer oil. Also to permit the oil inside the tank to expand and contract as its
temperature increases and decreases. Also to avoid sledging of oil i.e. decomposition of oil.
Addition of 8 parts of water in 1000000 reduces the insulations quantity of oil. Normally silica
gel is filled in the breather having pink color. This color will be changed to white due to
continuous use, which is an indication of bad silica gel, it is normally heated and reused.

11. A 1100/400 V, 50 Hz single phase transformer has 100 turns on the secondary winding.
Calculate the number of turns on its primary.

We know V1 / V2 = k = N2 / N1
Substituting 400/1100 = 100/N1

N1 = 100/400 x 1100

= 275 turns.

12.What are the functions of no-load current in a transformer?
No-load current produces flux and supplies iron loss and copper loss on no-load.

13. Can the voltage regulation of a transformer go to negative? If so under what
condition?

Yes. If the load has leading power factor.

14. What is meant by turns ratio in transformer?

Turns ratio in transformers,K is the ratio of number of turns in the secondary winding T2
to number of turns in the primary winding T1

K = T2/T1

15. Why are cooling tubes provided in transformer tanks?

By providing cooling tubes, oil circulation and hence heat dissipation can further be
improved by providing cooling tubes in two or all four walls of the transformer tanks
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16.When will a Bucholz relay operate in a transformer?

Bucholz rely is a protective device in a transformer. If the temperature of the coil
exceeds its limit, Bucholz relay operates and gives an alarm.

17. List out general application of transformers.
1) Stepping-up of voltage
2) Stepping-down of voltage
3) Instrument extension
4) Electrical isolation
5) Impedance matching

7) Link between AC and DC systems

18. What   is   the   purpose   of   conducting   open   circuit   and   short   circuit   tests   in
transformers?

Open circuit Test:
i) To find out the equivalent circuit parameters R0 & X0 or no load resistance and reactance.
ii) To find out the Iron loss of the transformer.

Short circuit Test:
i) To find out the equivalent circuit parameters R01 & X01 or esistance and reactance of
the transformer referred to primary or secondary
iii) To find out the copper loss of the transformer
By using these two tests we can find out the efficiency and regulation of the transformer.

19. What do you understand by ideal transformer?
If the properties of transformer be idealized in that the winding resistances are negligible
and assume that all the flux is conferred to the core and links both windings core losses are
negligible, and permeability of core is so higher that only a negligible exciting MMF in required
to establish the flux. these properties are closely approached but never actually attained in
practical transformers. A hypothetical transformer having these properties is called an “ideal
transformer”

20. If a transformer is operated at a frequency other than the designed one, what will
happen to its performance?

Iron loss increases with a decrease in frequency. For example if a 60 HZ transformer is
allowed to work at 50Hz supply. the iron loss will increase by 11% so heating will be more and
the efficiency will decrease when worked on lower frequency.

21. Can you apply D.C supply in a single phase transformer? Give reason for your
answer.

Transformer should not be connected to a D.C Source. If the primary of a transformer is
connected to D.C supply mains, the flux produced will not vary but remain constant in
magnitude and therefore no EMF will be induced in the secondary winding. Also there will be no
back EMF induced in the primary winding and therefore a heavy current will be drawn from the
supply which may result in the burning out of the winding.
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22. State the principle of operation of a transformer.
Transformer operates on the principle of mutual induction between inductively coupled
coils. When A.C source is connected to one coil flux is produced in the core which links both the
coils. As per the Faraday’s laws of electromagnetic induction EMF is induced in the secondary
coil also. if the external circuit is closed power is supplied.

23. A single phase transformer designed for 50 Hz operation is connected to a supply of
60 HZ. What will happen?

The iron loss will be reduced, less heating and the efficiency will increase.

24. Why is the rating of transformer given in KVA?
Copper loss of a transformer depends on current and iron loss on voltage. Hence, total
transformer loss depends on volt ampere (VA) and not on phase angle between voltage and
current i.e, it is independent of load power factor. That is why rating of transformer is in KVA
and not in KW.

25. How do you reduce hysteresis loss in a transformer?
Hysteresis loss can be reduced by selecting suitable core material silicon steel is having less stein
metz hysteresis co-efficient.

26. In O.C test in single phase transformer why do you use low power factor watt
meter to measure the power?

The power factor of the circuit at no-load is very low. So if a low power factor watt meter is
used, the reading will be very accurate.

27. The efficiency of a transformer is always higher than that of rotating electric
machines, why?

In rotating electric machines there is mechanical losses (frictional and wind age losses) due to
the rotating parts. As there is no rotating part in transformer, efficiency of transformer is always
higher than rotating electric machines.

28. Explain why only low voltage is applied to the transformer during short circuit test?
In this test the terminals of the secondary winding are short- circuited, therefore transformer
becomes equivalent to a coil having an impedance equal to impedance of both the windings. The
value of impedance is also very low. Therefore low voltage is sufficient for the circulation of full
load, current to find the copper loss, resistance and reactance.

29. State why the open circuit test on a transformer is conducted at rated voltage?
The purpose of this test is to determine coreloss and no-load current I0 which is helpful in
winding X0 and R0 Only with normal voltage applied to the primary, normal flux will be set up
in the core, hence normal iron losses will occur.
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30. What are the conditions for parallel operation of 3-phase transformers?
i. Should have equal voltage ratio.
ii. The phase sequence must be the same.
iii. The percentage impedance of the transformers should be equal
iv. The transformers to be connected in parallel should belong to the same vector group.

31. State some advantages of shell type transformer
Advantages of shell -type transformer:

i. Better cooling
ii. Less leakage reactance
iii. Greater mechanical strength
iv. Less magnetising current.

32. The no-load ratio required in a single phase 50 Hz transformer is 6600/300V. If the
maximum value of flux in the core is to be about 0.09 weber. Find the number of turns in each
winding.

33. The no load current of a transformer is 15A at a power factor of 0.2 when connected to a
460V, 50 Hz supply. If the primary winding has 550 turns Calculate.

i) The magnetizing component (I).
ii) Iron loss (Wo)

34. Find (i) active component and reactive components of no-load current and (ii) no-load
current of a 230V/ 115V single-phase transformer if the power input on no-load to the high
voltage winding is 70 Kl and power factor of no-load current is 0.25 lagging.

PART – B
1. What are the tests required to draw the equivalent circuit of a Single phase Transformer? How

they are conducted? (Nov – 02)

2. Draw phasor diagram to represent conditions in a single-phase transformer-supplying load at1.

Unity p.f , 2.Lagging p.f 3. Leading p.f (Nov-02)

3. Explain the Back to back method of testing of two identical single phase transformers (May03)

4. Explain the construction and principle of operation of single phase transformer (A 97)

5. Deduce the equivalent circuit of a Transformer (Oct – 97)

6. Derive the emf equation of the Transformer (April – 99)

7. List the losses, which occur in a loaded transformer. Deduce the relationship between losses

for maximum efficiency (Oct –97)

8. Derive the condition for maximum efficiency of a Transformer (Oct–98)

9. Explain the types of testing of transformer

10. Explain the Construction of 3 phase Transformer (Apr- 99)
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11. Describe the various three phase transformer connections. (Apr - 99)

12. State and explain the necessary conditions for parallel operation of three phase

transformers.

13.  Explain about auto transformer and drive an expression between the weight of winding

material of auto and ordinary transformer.

14. What is Scott connection and explain how phase conversion is carried out?

15. A 6600/440V Single phase 600 KVA transformer has 1200 primary turns. Find (i)

Transformation ratio (ii) Secondary turns (iii) Voltage / turn (iv) Secondary current when it

supplies a load of 400 kW at 0.8 p.f. lagging.

16. A 50 KVA, 4400/220 V, transformer has R1 = 3.45 Ω; R2 = 0.009Ω. The values of

reactances are X1 = 5.2Ω and X2 = 0.015Ω. Calculate for the transformer.

(i) Equivalent resistance referred to primary

(ii) Equivalent reactance reference to primary

(iii) Equivalent impedance reference to primary

(iv) Equivalent resistance, reactance and impedance referred to secondary.
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