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1.a)
Describe the constructional features of cylindrical rotor synchronous generators and the function of each part.

    b)
Distinguish between integral slot and fractional slot winding and their merits and demerits.
2.
What is armature reaction? And what is synchrous reactance? How do you calculate synchrous impedance experimentally?

3.a)
What happens to the value of synchronous reactance if air gap is increased

b)
A 30KVA, 440V, 50Hz, 3-phase, Star-connected alternator gave the following test data:
	Field current (A)
	2
	4
	6
	7
	8
	10
	12
	14

	Terminal voltage (V)
	155
	287
	395
	440
	475
	530
	570
	592

	S.C Current (A)
	11
	22
	34
	40
	46
	57
	69
	80


Resistance between any two terminals is 0.3(. Find the regulation at full load, 0.8 P.f Lagging, by  MMF method

4.
Two identical 2 MVA alternators operate in parallel. The governor of the first machine is such that frequency drops uniformly from 50 Hz on no load to 48 Hz on full load. The corresponding uniform speed drop of the second machine is 50Hz to 47.5 Hz.

(a) How will the two machines share a load of 3 MW

(b) What is the maximum load at UPF that can be delivered without overloading  either machine.

5.
A 750 kW, 11kV, 3Ph star connected synchronous motor has a synchronous reactance of 35 ( / ph and negligible resistance.  Determine the excitation emf per phase when the motor is operating on full load at 0.8 pf leading.  Its efficiency under this condition is 93%.


6.a)
What are the advantages of synchronous motor over induction motors?


b)
Why at any load, the power factor decreases and the armature current increases if  the field current is varied above and below the normal excitation.
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7.a)
Prove that a single phase motor winding when excited by a single phase  supply produces two equal and opposite revolving fields.


   b) 
“ The centrifugal switch of a single phase motor failed to open”.  Explain the after 
 effects in the performance.  

8.a)
Compare the constructional  features of a.c series motor with d.c. series motor.

   b)  
Why cannot a shaded pole motor be made to rotate in the reverse direction?
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1.
Discuss the differences in constructional features between cylindrical rotor and salient pole synchronous generators. Also explain the applications of each.
2.a)
Discuss the factors affecting the terminal voltage of an alternator.

   b)
Draw and explain the phasor diagram of alternator under loaded conditions.

3.
The following data was obtained for the OCC of a 10MVA, 13KV, 3-phase, 50Hz, Star-connected synchronous generator;
	
IF (A)
	50
	75
	100
	125
	150
	162.5
	200
	250
	300

	VOC (Line)(KV)
	6.2
	8.7
	10.5
	11.8
	12.8
	13.2
	14.2
	15.2
	15.9


An excitation of 100A causes the full load current to flow during the short-circuit test. The excitation required giving the rated current at zero P.f and rated voltage is 290A.

(a) Calculate the synchronous reactance of the machine

(b) Calculate the leakage reactance of the machine assuming the resistance to be negligible

(c) Determine the excitation required when the machine supplies full load at 0.8 P.f Lagging by using the leakage reactance and drawing the MMF Phasor diagram. What is the voltage regulation of the machine? 

4.
A 5000 KVA, 10KV, 1500 rpm, 50Hz alternator runs in parallel with other machines. Its synchronous reactance is 20%. Find the synchronising power per unit mechanical angle of the phase displacement for 

   
a) no load and 

  
b) full load at 0.8 p.f. (lag).

Also calculate the synchronising torque if the mechanical displacement is 0.5o
5.
A 500V, 3-phase, mesh connected motor has an excitation emf of 600V.  The motor synchronous impedance is (0.4 + j5) ( while the windage, friction and iron losses are 1200W.  What maximum power output can it deliver?  What is the corresponding line current, pf and motor efficiency. 
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6.a)
What are the different methods of starting a synchronous motor?




b)
Why it is necessary to increase the excitation to obtain minimum current with application of load?









   c)
What are the uses of damper winding in a synchronous motor?

7.a)
Using double revolving field theory explain the torque-slip characteristic of a single phase induction motor and prove that it cannot produce staring torque.

   b)  
Explain the constructional details and principle of operation of a split phase 
  
induction motor.  Listout its industrial applications.



8.a)
Explain  the  constructional features and principle of operation of a capacitor start induction run motor.  Draw the slip-torque characteristic and list out its merits over split phse motor.



   b)  
In a direct load test on a single phase motor the following readings were obtained


Supply voltage : 230V    Line current : 12.0A    Watt meter reading 1.96kW


Speed               :  1410 rpm     Torque :  1.01 kg-m


Determine  (i) Slip  (ii) efficiency  (iii)  Power factor
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1.
Describe how the armature windings are arranged in synchronous generators. What is the effect of distribution factor on the performance of the generator?

2.
Explain the effect of armature reaction on terminal voltage of an alternator at      (i) u.p.f.  (ii) zero p.f. load. Draw the relevant phasor diagrams. What is leakage reactance?

3.
A 1000KVA, 11000V, 3-phase star-connected alternator has an effective resistance of 2(/phase. The characteristics on open-circuit and with full load current at zero P.f and the open-circuit core losses are:

	Field current (A)
	40
	50
	110
	140
	180

	OC terminal voltage (V)
	--
	7000
	12500
	13750
	15000

	Core loss (KW)
	--
	7.5
	16.6
	22.4
	33.5

	Saturation curve zero P.f (V)
	0
	--
	8500
	10500
	12400


Deduce by the Z.P.f method 

(a) The percentage regulation for full load at a Lagging 0.8 P.f. Find also

(b) The efficiency at this load, given that the field current has resistance of 0.5( and that the mechanical and additional losses amount to 10KW 

4.
Two single phase alternators are connected in parallel and the excitation of each machine is such as to generate an open-circuit emf of 3500V. The stator winding of each machine has a synchronous reactance of 30 ohms and negligible resistance. If there is a phase displacement of 40 electrical degrees between the emf’s. Calculate

a) The current circulating between the two machines.

b) The terminal voltage and

c) The power supplied from one machine to the other.
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5.
A 3 ph synchronous motor is designed for a terminal voltage of 3300V and its synchronous impedance is 0.25 + j2.00 ( / ph.  The excitation is adjustable to a value which corresponds to an open circuit terminal voltage of 3500 V.  Determine the current and p.f. from an output of 750 kW 

6.a)
What is meant by hunting in a synchronous motor?





   b)
Explain V curves and inverted V curves 

7.a)
Describe cross field theory as applied to single phpase induction motor

   b)  
The following data pertains to a  50Hz single phase motor 



Supply Voltage 
: 110V

Rated output
:  125W



Rated speed

:  1410 rpm
Total copper loss at full  load
: 25w



Rotational losses
:  25W

Calculate the full load effciency and the rotor copper loss caused by the backward 
field.  Neglect stator losses.

8.a)
Compare the performance characteristics of a.c. series motor when it is connected across (i)  a.c. supply and  (ii) D.C. supply.




b) 
Describe the construction and principle of operation of a single phase shaded pole motor with a neat diagram.  Give its industrial applications.
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1.
Draw a winding diagram for 3- phases 4- pole, 2 layer, lap winding with two slots per pole per phase what are the modifications to be made in the diagram if it is wave winding.

2.
Write short notes on the following:
   
a) Armature reaction and leakage reactance.

   
b) Phasor diagram of an alternator loaded.

3.
A 600KVA, 3300V, 8-pole, 3-phase, 50Hz alternator has the following characteristics
	

Amp-turns/pole
	4000
	5000
	7000
	10000

	Terminal EMF
	2850
	3400
	3850
	4000


There are 200 conductors in series per phase. Find the SC characteristics, the field ampere-turns for full load 0.8 P.f (Lagging) and the voltage regulation, having given that the inductive drop at full load is 7% and that the equivalent armature reaction in amp-turns per pole = 1.06 X ampere-conductor per phase per pole

4.
Two similar 6000V, 3-phase generators are running in parallel at constant voltage and frequency bus bars. Each has an equivalent resistance and reactance of 0.05 ohms and 0.5 ohms respictively and supplies one half of a total load of 10000KW at a lagging power factor of 0.8, the two machines being similarly excited, If the excitation of one machine is adjusted until the armature current is 438 A and the steam supply to the turbine remains unchanged, find the armature current, the emf and the power factor of the other alternator.

5.
A synchronous motor has an equivalent armature reactance of 3.3 (.  The exciting current is adjusted to such a value that the open circuit emf is 950V.  Find the pf at which the motor would operate when it takes 80kW from 800V supply line. 





Contd…..2

Code No:310205



-2-



Set No:4

6.a)
Explain the operation of a synchronous motor with variable load at constant excitation.

   b)
Derive the torque developed in a synchronous motor. 


7.a)
Draw the equivalent circuit of a single phase induction motor and discuss the 
 
experimental procedure to determine the parameters



b) 
Find the mechanical power out put of a 185Watts, 4pole 110volts, 50Hz single phase induction motor whose constants are given below at a slip of 0.05



R1  = 1.86 ohms 

X1= 2.56 ohms    



 



xm  = 53.5 ohms

R2= 3.56 ohms



x2   = 2.56 ohms

Core loss = 4.0 Watts



Friction and windage lossses = 13.0 Watts

8.a)
Discuss the difference between capacitor start induction run motor and capacitor start and run induction motor.  Draw the performance characteristics.

b)  
The following tests results were obtained in respect of 230Volts single phase induction motor


No load tests
230V, 6.25A
360Watts


locked rotor test
126v,  15.0A.
577Watts


Stator winding resistance   =  1.5 ohms


Draw  the equivalent circuit diagram with parameters
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