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1.
Derive an expression for an induced e.m.f in a synchronous generator. Also explain how the e.m.f is having sinusoidal wave form.

2.a)
Describe the method of finding synchronous impedance of a given alternator.

   b)
The following data is obtained for 100kVA, 1100V, 3-phase alternator:



D.C resistance test between lines=10Vd.c,



Current in line = 10 A.d.c



Line circuit test; field current If = 12 A.d.c



Line voltage = 420v;



Short circuit test; If = 12 A.d.c



Line current Isc = rated value.


Calculate synchronous impedance.

3.
How do you find Xd and Xq of a given salient-pole alternator experimentally 

4.
A 6000 KVA, 5000V, 50Hz, 3 phase alternator with 4 poles and a synchronous reactance of 25% operates an constant voltage and constant frequency bus bars. The moment of inertia of the whole rotating system is 16800 kg-m2. Calculate the time of one complete oscillation for full load and unity power factor.

5.a)
What is a synchronous condenser? What is the use of synchronous condenser?

   b)
A 500V, 50Hz, 3- circuit takes 20A at a lagging power factor of 0.8. A synchronous motor is used to raise the power factor to unity. Calculate the KVA input to the motor, and its power factor when driving a mechanical load of 7.5KW. The motor has an efficiency of 85%. 




6.
A synchronous motor runs at a load angle of 200 at rated voltage and at rated frequency. Armature circuit resistance is neglected. For constant field current, compute the value of load angle with the following changes in its operating conditions : 








a) Frequency increased by 10%, load power and applied voltage constant. 

b) Frequency reduced by 10%, load torque and applied voltage constant. 

c) Both applied voltage and frequency reduced by 10%, load power constant. 

d) Both applied voltage and frequency reduced by 10% load torque constant. 
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7.a)
Explain how the performance of a single phase induction motor is estimated from the equivalent circuit?







b)  
A2 pole 50Hz single phase induction motor has an effective rotor resistance and stand still leakage reactance of 0.5 ohm and 5.0 ohms respectively.  If the motor is running at 2600 rpm, determine the frequencies of the motor current components and the relative magnitudes of the forward and backward fluxes. Neglect magnetisation and stator impedance drop.


8.a)
A capacitor connectected in series with the starting winding of a resistance start split phase induction motor.  Explain the changes in the performance charateristics.

 b)
A 220V, 50Hz 4 pole single phase induction motor has the following equivalent 
circuit parameters.



R1m = 3.6 Ohms

(X1m + X2)= 15.6 ohms



R2    = 6.8 ohms

X =  96 ohms

The rotational losses of the motor are estimated to be 80 watts.  Calculate the current, power factor and efficiency when the motor is running 1410 rpm.
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1.
Draw a fractional pitch lap winding for 3- phases 4- pole, 2 layer with 2 slots per pole per phase. Discuss the merits and demerits between full pitch and fractional pitch windings.

2.a)
Discuss the effect of armature reaction in an alternator.

   b)
A 3.3 KV, 3-phase star-connected alternator has a full-load current of 100A. under short circuit condition it takes 5A filed current to produce full-load short circuit current. The emf on open circuit for the same excitation is 900V (line to line). The armature resistance is 0.9ohm per phase. Determine synchronous reactance per phase.

3.
What are the precautions to be taken while conducting Slip test? Draw the Phasor diagram when the load connected is of Leading P.f.
4.a)
Define the significance of  transient & sub-transient reactances in an alternator.

   b)
Two 15KVA, 400V, 3-phase alternators in parallel supply a total load of 25 KVA 

at 0.8 p.f. lagging. If one alternator shares half the power at unity power factor,  

determine the power factor and KVA shared by the other alternator.

5.a)
Define back-emf. Draw the equivalent circuit diagram of synchronous motor. Also deduce the expression for (i) excitation voltage (ii) synchronous impedance and (iii) armature current.







   b)
A 3-, Y-connected synchronous motor takes 48KW at 693V (line), the p.f. being 0.8 lag. The induced emf is now increased by 30%, the power input being the same. Find the new current and power factor. Synchronous impedance equals to (0+2j)/phase. 








6.a)
Draw the phasor diagram of a salient-pole synchronous motor working at leading p.f. and obtain therefrom an expression for power in terms of load angle . Neglect armature resistance. 







   b)
A salient pole synchronous motor has the following per unit constants : 


Xd = 1.25; 
Xq = 1.00. Find the excitation voltage when the motor takes rated current (leading) at rated voltage, delivering 0.5 p.u. mechanical power. Ignore all losses. 
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7.a)
Draw the slip-torque characteristics of all types of single phase induction motors and compare their merits and demerits.





b)  
The full load slip of a single phase induction motor is higher than of corresponding 3 phase  induction motor.  Why?

8.a)
Show that in a shaded pole motor, the flux in the shaded part of pole segment lags behind the flux of the shaded pole segment both in space and time, resulting a rotational torque in the motor.


   b)
Explain the construction and operation of Universal motor. List out its merits and 
demerits. 
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1.
Explain about harmonics generated in e.m.f of a synchronous machine. How do you suppress them? What are the problems due to harmonics.

2.
A – 3 – Phase star connected, 4- pole , 50Hz. Alternator develops an open circuit voltage of 12.5 K.V for an applied field voltage of 400V. For a field circuit resistance of 10 ohms, Calculate the amplitude of armature to field mutal inductances.

3.
Why the regulation calculated by EMF method is more than the actual value and in MMF method, why it is less than actual value. Explain with reasons. 

4.a)
How do you calculate the time constant in case of an alternator

   b)
Show that an alternator running in parallel at constant voltage and frequency bus bars has a natural time period of oscillation.Deduce a formulae for the time of one complete oscillation and calculate the value for a 500KVA, 3-phase, 10000V machine running at 1500 rpm and constant 50Hz bus bars.


The moment of Inertia of the whole moving system is 14112 Kg-m2 and the 

steady short-circuit current is five times the normal full load value.

5.a)
Explain the principle of operation of a synchronous motor. 



   b)
A 3-, star connected synchronous motor has a synchronous reactance of a 4 / phase and is working on 1,100V bus-bar. Calculate the power factor of this machine when taking 90KW from the mains, the excitation being adjusted to a value corresponding to an induced emf of 1,200V. Neglect armature resistance. 

6.
A salient pole synchronous motor with ra = 0, Xd = 1.0 p.u, and Xq = 0.5 p.u. is operated on infinite bus-bar of 1.0 p.u. voltage. Show that for 1.00 synchronous power, the excitation voltage is Ef = Cosec – Cos. Also derive the condition for load angle when synchronous power is maximum. 
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.
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8.a)
Explain the function of compensationg winding  in a.c series motor.

       

b)  
The resistance and total inductance of a single phase a.c. series motor are 36 ohms and 0.58H respectively. It draws 0.92 A current and runs at 2000 rpm when connected across 230Volts D.C. supply. Calculate the speed and power factor when connected to 230V, 50Hz a.c. supply, drawing the same current.
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1.a)
Write the effect of short pitch on the induced emf of synchronous generator.

b)
Calculate the distribution factor of a 3-phase winding with 120o phase spread when the winding is (i) uniformly distributed (ii) occupies 6 slots per pole.

2.
A 3 – Phase, 50 Hz cylindrical – rotor synchronous machine has the following parameters. 

Self inductance per phase = 3.15M.H

Armature leakage inductance = 0.35 m.h. For this machine, calculate the mutual inductance between armature phases and its synchronous reactance.

3.
Explain the merits and demerits of EMF and MMF methods. Explain what are the assumptions made in each case. 

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)
What are the salient features of a synchronous motor. 


   b)
The input to a 11 KV, 3, Y connected synchronous motor is 60 A. The effective resistance and synchronous reactance per phase are 1  and 30  respectively. Find (i) Power supplied to the motor and (ii) the induced emf for a power factor of 0.8 leading.

6.a)
For a salient pole synchronous motor, working at lagging p.f., Show that 
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b)
Find an expression for power in terms of load angle , for a salient pole synchronous motor working at a lagging p.f. Armature resistance may be neglected. 
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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.  List out its industrial applications.



8.a)
Compare various types of single phase  induction motors in terms of construction


and performance








   b) 
The resistance and inductive reactance of each winding of a 50Hz single phase capacitor induction  motor are 80 ohms and 237.5 ohms respectively. Additional resistance “R” and a capacitor “C” are in series with one winding inorder to achieve  a phase difference of 90 degrees while both windings carry equal current. Calculate the values of R & C.
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