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  1  Explain in detail about conventional & Non-conventional energy resources. What are 

the advantages of non-conventional energy sources? 

[10] 

 
CO5 L2 
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2 Explain the working of (a)Nuclear Power Plant (b)Solar and Wind Power Generation 

with necessary Block diagram. 
[10] CO5 L2 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



3(a) A series circuit with a resistance of 100 Ω, capacitance of 25 µF and inductance of 0.15 

H is connected to a 220 V, 50 Hz supply. Calculate impedance, current, power and 

power factor in the circuit.  
[5] CO2 L3 

 

 



 
 

 

 

 



3(b) 
Define phase sequence. Also explain the generation of 3phase waveform [5] CO2 L2 

Phase rotation, or phase sequence, is the order in which the voltage waveforms of a polyphase AC source reach 

their respective peaks. For a three-phase system, there are only two possible phase sequences: 1-2-3 and 3-2-1, 

corresponding to the two possible directions of alternator rotation. 

 



 

 
 

 



4(a) List the Advantages and Disadvantages of Three phase system 
[5] 
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  4(b) Three similar resistors are connected in Star across 400V, 3 phase lines. The line current 

is 5 A. Calculate the value of each resistor. To what value should the Line voltage be 

changed to obtain the same Line current with the resistors delta connected?  

[5] 

 

CO2 L3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
5(a) 

Derive the Emf Equation of a DC Generator 
[5] 
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5(b) A 4 Pole, Short shunt Compound Generator has armature, shunt field and series field 

resistances of 0.4 Ω, 160 Ω and 0.2 Ω respectively. The armature is lap connected with 

440 conductors and is driven at 600 rpm. Calculate the flux per pole when the machine 

is delivering 120 A at 400 V. 

[5] 

CO3 

L3 

6a) Obtain the Torque equation of a DC Motor [5] CO3 L2 

6(b) A 230 V DC Shunt motor takes a current of 40 A and runs at 1100 rpm. If armature and 

shunt field resistances are 0.25 Ω and 230 Ω respectively, find the Torque developed by 

the armature.  

[5] CO3 L3 

7(a) Discuss the significance of Back emf in a DC Motor. Also derive the condition for 

maximum mechanical power developed. 
    [5] CO3 L2 

7(b) Discuss the classification of different types of DC generators. What is the Relation 

between induced emf and terminal voltage? 
[5] CO3 L2 



5(b) 

 



 
 

 

 

6(a)Torque Equation of a DC Motor 



Torque is the turning moment of a force about an axis. It is measured by 
the product of force (F) and radius (r) at right angle to which the force 

acts. 

T = F x r  

 
In dc motor, each conductor is acted upon by 
circumferential force, F at a distance r.  Area, a = 2πrl/P 

 

 

 



 

 



6(b) 



 



 
7(a) Significance of Back Emf 

 The presence of back e.m.f. makes the d.c. motor a self-

regulating machine.  

 It makes the motor to draw as much armature current as is just 

sufficient to develop the torque required by the load. 

 Back e.m.f. in a d.c. motor regulates the flow of armature 

current i.e., it automatically changes the armature current to 

meet the load requirement. 

 As the armature rotates, back emf, Eb which opposes the 

applied voltage V is induced.  

 The applied voltage has to force current through the armature 

against the back emf. 



 The electric work done in overcoming the opposition is 

converted into mechanical energy developed in the armature. 

 The energy conversion in a DC Motor is only possible due to 

the production of back emf. 

 Net voltage across the armature circuit = V – Eb 

 If Ra is the armature resistance, then Ia = (V – Eb)/Ra 

Condition for Maximum Power 

V Ia = Electrical input to the armature 
Eb Ia = Mechanical Power developed in the   armature 

Ia2 Ra = Armature copper loss 

Out of the armature input, a small portion(about 5 %) is wasted as 
loss. The rest is converted into mechanical power within the armature. 

The mechanical power developed by the motor is Pm = Eb Ia 

Since, V and Ra are fixed, power developed by the motor depends 
      upon armature current. For maximum power, should be dPm/dIa 

= 0 

 

 

 
 7(b) Generally DC Generators are classified according to the 

ways of excitation of their fields.  
 There are three methods of excitation. Field coils excited by 

permanent magnets – Permanent magnet DC generators. 



 Field coils excited by some external source – Separately excited 

DC generators. 
 Field coils excited by the generator itself – Self excited DC 

generators. 
Separately Excited DC Generators 
 These are the generators whose field magnets are energized by 

some external DC source such as battery. 
A circuit diagram of separately excited DC generator is shown in 

figure. 

Ia = Armature current 
IL = Load current 

V = Terminal voltage 

Eg = Generated emf  

 
Voltage drop in the armature = Ia Ra 

Let Ia = IL = I 

Voltage across the load, V = IRa  
Power generated, Pg = Eg I 

Power delivered to the external load,  

PL = V I 

  



 

Series Wound Generator 

Let Rsc = Series winding resistance 

Isc = Current flowing through the series field 

Ra = Armature resistance 

Ia = Armature current 

IL = Load current 

V = Terminal voltage 

Eg = Generated emf  

 

 Here Ia = Isc = IL = I 

 Voltage across the load, V = Eg – Ia(Ra + Rsc) –  

                                            Brush drop 

 Power generated, Pg = Eg Ia  

 Power delivered, PL = V I  



Shunt wound Generator 

Let, Rsh = Shunt winding resistance 

Ish = Current flowing through the shunt field  

Ra = Armature resistance 
Ia = Armature current 

IL = Load current 

V = Terminal voltage 
Eg = Generated emf  

 
Here Ia = Ish + IL 

Ish = V / Rsh  
Voltage across the load,  

V= Eg – Ia Ra – Brush drop 

Power generated, Pg = Eg Ia  
Power delivered to the load, PL = V IL 

 

Compound Wound Generators 

Short Shunt Compound Wound DC Generators 

These are the  generators in which only shunt field winding is in 

parallel with the armature winding 



 
Isc = IL 

Ish = (V + Isc Rsc) / Rsh  

Ia = Ish + IL 
V = Eg – Ia Ra – Isc Rsc – Brush drop 

Pg = Eg Ia  

PL = V IL 

 

Long Shunt Compound Wound DC Generator 

The generators in which shunt field winding is in parallel with both 
series field and armature winding as shown in figure. 

 
Ish = V / Rsh  

Isc = IL + Ish  
V = Eg – Ia Ra – Isc Rsc – Brush drop 

Pg = Eg Ia  

PL = V IL 
 



 
 

 

 

 

 

 

 

 

 

 


