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VISION OF THE DEPARTMENT: 
“Empowerment of women in the field of Electrical and Electronics Engineering by imparting core value 
based quality technical education to meet global needs.”   
 
MISSION OF THE DEPARTMENT: 
 

M1: To pursue excellence in electrical and electronics engineering education and research by 

providing positive and professional quality technical education 

M2: To enhance learning through practice of cutting edge technologies in Electrical and 

Electronics engineering with multidisciplinary approach to meet industry requirement. 

M3: To conduct individual and team activities that enhances the managerial and professional 

skills. 

PROGRAMME EDUCATIONAL OBJECTIVES: 
PEO I: To provide a good foundation in mathematics, sciences, management and Engineering 
fundamentals to make them globally competent and to excel in their chosen profession. 
PEO II: To inculcate ethical values and aptitude for lifelong learning that enables them to stay abreast 
with latest technology needed for successful professional career. 
PEO III: To encourage students towards importance of power sector, green and energy efficient sources 
and to train them in critical issues of power system automation and energy management. 
PEO IV: To equip graduates with the communication skills and team work with multi-disciplinary 
approach and zeal to provide solutions for engineering problems. 
PROGRAM OUTCOMES: 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and an engineering specialization to the solution of complex engineering 
problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering problems reaching substantiated conclusions using first principles of mathematics, 
natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of the 
information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex engineering activities 
with an understanding of the limitations. 
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6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 
the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering 
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 
for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 
norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or leader in 
diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 
engineering and management principles and apply these to one’s own work, as a member and 
leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

 
Program Specific Outcomes (PSOs): 

PSO 1: Able to conceptualize, design, analyze and create energy efficient and ecofriendly power 
and energy systems by employing control strategies related to power electronics, power systems 
applications for societal and industrial requirements. 

PSO 2: Able to provide technical solutions to complex electrical and Electronics engineering 
problems with the application of innovative engineering and management techniques for sustainable 
development. 
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(1) COURSE OBJECTIVES AND OUTCOME UNITWISE: 
    
      UNIT-I   
 

COURSE OBJECTIVES: To describe the principle of basic D.C machines and their construction 
and operation. It explains the various types of generators based on excitation. The student will gain 
the knowledge on load characteristics of generators. 
 
 
COURSE OUTCOME: The students able to learn about the construction of D.C machines and 
operation and concept of commutation and how it affects the variables and various types of 
generators with their characteristics and able to share the load accordingly. 
 
 
UNIT – I 
D.C. Generators: Principle of operation – Action of commutator – constructional features – 
armature windings – lap and wave windings – simplex and multiplex windings – use of 
laminated armature – E. M.F Equation 
Armature reaction – Cross magnetizing and de-magnetizing AT/pole – compensating winding 
– commutation – reactance voltage – methods of improving commutation. Methods of 
Excitation – separately excited and self excited generators – build-up of E.M.F - critical field 
resistance and critical speed - causes for failure to self excite and remedial measures. Load 
characteristics of shunt, series and compound generators 

                  
       UNIT-I I  
 

COURSE OBJECTIVES: Introducing the concept of DC motors and its operation, characteristics and 
applications. Speed control of DC motors will provide the concept of how to regulate the speed 
according to the certain applications. Basic knowledge on different types of losses, various parameters 
can be calculated. 

 
COURSE OUTCOME:  The student able to differentiate between DC generators and motors and their 
categories based on their characteristics with the knowledge of speed control methods. By gaining the 
concept of various losses the student able to calculate the efficiency. 

 
D.C Motors: Principle of operation – Back E.M.F. - Torque equation – characteristics and 
application of shunt, series and compound motors – Armature reaction and commutation. 
Speed control of D.C. Motors - Armature voltage and field flux control methods. Motor 
starters (3 point and 4 point starters) Testing of D.C. machines - Losses – Constant & 
Variable losses – calculation of efficiency – condition for maximum efficiency. 

 
 
       UNIT-III  
 

COURSE OBJECTIVES: Basic knowledge on different types of losses, various parameters 
viz.,efficiency,shaft output,horse power etc. by conducting tests on machines. 

 
 

COURSE OUTCOME: By gaining the concept of various losses the student able to choose which test 
is best suitable to calculate the various parameters.  
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Methods of Testing – direct, indirect, and regenerative testing – Brake test – Swinburne’s test 
– Hopkinson’s test – Field’s test - separation of stray losses in a d.c. motor test. 
 

                        
 

       
 

    UNIT-IV  
 

COURSE OBJECTIVES: To study about the basic operation of single phase transformers and its 

performance with equivalent circuit under load and no load conditions. Basic knowledge on different 

types of losses in the transformer and efficiency. 
 
COURSE OUTCOME: The students will be to identify the transformer and acquire the knowledge on 
performance of single phase transformer and its losses. 

 
Single phase transformers: Types - constructional details-minimization of hysteresis and eddy current 
losses- EMF equation - operation on no load and on load - phasor diagrams Equivalent circuit - losses 
and efficiency – regulation - All day efficiency - effect of variations of frequency & supply voltage on 
iron losses. 

 
 
UNIT-V  
 
COURSE OBJECTIVES: To determine the efficiency of the transformer by performing different tests 
and load sharing and polyphase transformer connections 
 
COURSE OUTCOME: After completion of this unit student able to conduct test on transformer and 
able to find its efficiency and regulation and also sharing of load by running in parallel and possible 
connections of poly phase transformer. 
 

OC and SC tests - Sumpner’s test - predetermination of efficiency and regulation-separation of losses 
circuit - comparison with two winding transformers. test-parallel operation with equal and unequal 
voltage ratios - auto transformers equivalent 
Polyphase transformers - Polyphase connections - Y/Y, Y/∆, ∆/Y, ∆/∆ and open∆ 
 
 

 
(2) SCOPE: Electrical machines course is one of the important courses of the Electrical discipline. 

In this course the different types of DC generators and motors which are widely used in industry 
are covered and their performance aspects will be studied. 

 
(3) PREREQUISITES:This subjects needs knowledge of basic concepts like definitions and laws 

of basic circuit elements, fundamentals of magnetic circuits, laws of magnetic field like 
Faraday’s laws of electromagnetic induction, Lenz’s law, Fleming rules,Kirchhoff’s laws of 
electric circuit.   

 



                         

  

SWEC,GANDIPET,HYDERABAD 

 
(4)       SYLLABUS: 
 
(4.a) SYLLABUS – JNTUH 

 UNIT – I 
D.C. Generators: Principle of operation – Action of commutator – constructional features –armature 
windings – lap and wave windings – simplex and multiplex windings – use of laminated armature – E. 
M.F Equation. 
Armature reaction – Cross magnetizing and de-magnetizing AT/pole – compensating winding– 
commutation – reactance voltage – methods of improving commutation. Methods of Excitation – 
separately excited and self excited generators – build-up of E.M.F - critical field resistance and critical 
speed - causes for failure to self excite and remedial measures. Load characteristics of shunt, series and 
compound generators 
 
UNIT – II 
D.C Motors: Principle of operation – Back E.M.F. - Torque equation – characteristics and application of 
shunt, series and compound motors – Armature reaction and commutation. Speed control of D.C. Motors 
- Armature voltage and field flux control methods. Motor starters (3 point and 4 point starters) Testing of 
D.C. machines - Losses – Constant & Variable losses – calculation of efficiency – condition for 
maximum efficiency. 
 
UNIT - III 
Methods of Testing – direct, indirect, and regenerative testing – Brake test – Swinburne’s test – 
Hopkinson’s test – Field’s test - separation of stray losses in a d.c. motor test. 
 
UNIT - IV 
Single phase transformers: Types - constructional details-minimization of hysteresis and eddy current 
losses- EMF equation - operation on no load and on load - phasor diagrams Equivalent circuit - losses 
and efficiency – regulation - All day efficiency - effect of variations of frequency & supply voltage on 
iron losses. 
 
UNIT - V 
OC and SC tests: Sumpner’s test - predetermination of efficiency and regulation-separation of losses 
test-parallel operation with equal and unequal voltage ratios - auto transformers equivalent 
circuit - comparison with two winding transformers. 
Polyphase transformers - Polyphase connections - Y/Y, Y/∆, ∆/Y, ∆/∆ and open∆ 
 
TEXT BOOKS: 
1. “I.J. Nagrath & D.P. Kothari”, “Electric Machines”, Tata Mc Graw Hill Publishers, 3rd edition, 2004. 
2. “P.S. Bimbra”, “Electrical Machines”, Khanna Publishers, 7th Edition, 2014. 
 
REFERENCE BOOKS: 
1. E. Clayton & N. M. Hancock “The Performance and Design Of Direct Current Machines” 3rd Edition 
Pitman, London 1959. 
2. “A. E. Fritzgerald, C. Kingsley and S. Umans”, “Electric Machinary”, McGraw Hill Companies, 6th 
edition, 2003. 
3. “Abhijith Chakrabarthi & SubithaDebnath”, “Electrical Machines”, Mc Graw Hill, 2015. 
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(4.b) SYLLABUS - GATE  
  

Principles of Electromechanical Energy Conversion: Basic ideas of production of 
torque – concepts of generation of voltages – formulae for voltage and torque 
production. 
Three phase induction motors: The revolving field theory – Principles of operation 
of induction motor – torque equation – Computation of performance – torque speed 
characteristics – motor starters – conventional and thyristor controllers for speed 
control of induction motors. 
Single phase motors: Revolving field theory – types of single-phase motors – 
equivalent circuits – speed control – applications. 
Synchronous machines: Generation of 3-phase voltages – types of synchronous 
machines – equivalent circuit – experimental determination of reactances – voltage 
regulation and efficiency – parallel operation – transient and subtransient reactances 
– synchronous motors – theory of operation - -phase of diagram – equivalent circuit 
– performance and power factor control – applications. 
Special machines: Two phase servomotors – stepper motors – methods of operation 
– metadyne and amplidyne – operating characteristics and applications. 
D.C. Machines and Transformers. 
 

 (4.c) SYLLABUS - IES 
 

Magnetic Circuits - Analysis and Design of Power transformers. Construction and testing. 
Equivalent circuits. Losses and efficiency. Regulation. Auto-transformer, 3-phase transformer. 
Parallel operation. 
Basic concepts in rotating machines. EMF, torque, basic machine types. Construction and 
operation, leakage losses and efficiency. B.C. Machines. Construction, Excitation methods. 
Circuit models. Armature reaction and commutation. Characteristics and performance analysis. 
Generators and motors. Starting and speed control. Testing, Losses and efficiency. 
Synchronous Machines. Construction. Circuit model. Operating characteristics and performance 
analysis. Synchronous reactance. Efficiency. Voltage regulation. Salient-pole machine, Parallel 
operation. Hunting. Short circuit transients. 
Induction Machines. Construction. Principle of operation. Rotating fields. Characteristics and 
performance analysis. Determination of circuit model. Circle diagram. Starting and speed 
control. Fractional KW motors. Single-phase synchronous and induction motors. 

 
    

(5) SUGGESTED  REFERENCE BOOKS: 

 i) Text Books (Prescribed by JNTUH/Faculty) 

                         BOOK TITLE WITH AUTHOR & EDITION 

A1 Electric Machinary – A. E. Fritzgerald, C. Kingsley and S. Umans, Mc Graw-Hill 

Companies, 5th editon 

A2 Electrical Machines – P.S. Bimbra., Khanna Publishers 

A3 Performance and Design of D.C Machines – by Clayton & Hancock, BPB Publishers 

A4 Electrical Machines -S.K. Battacharya 
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A5 Electric Machines by I.J. Nagrath & D.P. Kothari, Tata Mc Graw – Hill Publishers, 3rd 
edition, 2004. 

A6 Electromechanics – I (D.C. Machines) S. Kamakshaiah Hi-Tech Publishers. 

A7 Electrical machines – Samarjit Ghosh 

A8 Theory and performance of electrical machines –J.B.Gupta  

A9 Electrical Machines by JB Gupta, SK Kataria  and sons, New Delhi 

A10 A Text Book of Electrical Technology –II Tereja B.L 

(6) WEBSITES  &  E-BOOKS : 

 

                                               Web sites 

B1 http://www.engineering-today.com/2011/10/basic-motor-formulas-and-calculations.html 

B2 http://electricalquestionsguide.blogspot.in 

B3 http://www.ehow.com 

B4 www.iitd.ernet.in  

B5 www.iitm.ac.in  

B6 www.softwaregeek.com  

B7 www.iisc.ernet.in  

B8 www.ieee.org  

B9 http://electrical-engineering-portal.com/ 

B10 https://www.electricalengineeringschools.org/ 

 

 

(7)  SUBJECT  EXPERT DETAILS(INTERNATIONAL/ NATIONAL/ REGIONAL) 

 

C1 Vincent Del Toro Professor EED City university of Newyork 

C2 R.k.Rajput , M.E.Hons.Gold Medallist,principal Punjab college of information 
technology,    Patiala. 

C3 D.P. Kothari , professor,IIT NewDelhi,Former Director Incharge New Delhi 

C4 I.J.Nagrath  professor of electrical engineering and deputy director, Birla Institute of 
Technology and Science. 
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C5 K.N. Srinivas Professor BSA Cresent Engineering college ,Chennai 

C6 S.Kamakshaiah  JNTU college of engineering, Anantapur 

C7 E. Clayton & N. M. Hancock 

C8 Abhijith Chakrabarthi 

C9  

C10  

  
8) JOURNALS (NATIONAL / INTERNATIONAL/REGIONAL) 

                               Title of the Journal 

D1 International Journal of Electrical Systems and Control (IJESC) 

D2 International Journal of Electrical Machines 

D3 Journal of Electrical Systems 

D4 International Journal of Emerging Technology and Advanced Engineering 

D5 IEEE transactions on D.C Machines. 

D6 IEEE proceedings on D.C Machines. 

D7 Indian journal of Electrical Engineering 

D8 Journal of Electrical and Electronics Engineering 

D9 Power Engineering. 

D10  

 
(9) QUESTION BANK 
 
 
UNIT – I (Objective questions) 
 

1. A D.C generator is a machine which converts mechanical energy to electrical energy. 

2. D.C generator are classified depending on the method in which the field windings are connected 
to the armature ckt. 

3. The mechanical energy source used to drive a d.c generator is called a prime mover. 

4. In a d.c generator the emf is induced in the armature coils. 

5. A commutator is used for collecting current from the armature conductors. 

6. The generators are used for supplying low voltage, high current loads is Lap wound. 

7. The generators which are used for supplying high voltage, low current loads is wave wound. 
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8. Yoke provides mechanical support for the poles and acts as a protecting cover for the whole 
machine. 

9. Brushes  are  used to collect the current from the commutator and delivery it to the load. 

10. The rotating part of a machine which houses the armature windings is armature core. 

11. Bearings are used to enclose the machine to support the armature shaft. 

12. Interpoles are located between main poles to reduce armature reaction. 

13. The sparking between the commutator segments in a high voltage d.c generator can be 
minimized by increasing the number of commutator segment. 

14. The effect of the armature relation in a d.c machine can be reduced by using compensating 
windings and commutator poles.  

15. The function of the compensating windings is to neutralize the cross magnetizing effect of the 
armature reaction. 

16. Resistance commutation consists of replacing low-resistance Cu brushes by comparatively high 
resistance carbon brushes. 

17. The emf induced by the compoles is known as e.m.f commutating or reversing.       
18. In a d.c generator, the effect of armature reaction on the main pole flux is to reduce&distort it. 
19. In a 10-pole, lap wound d.c generator, the number of active armature conductors per pole is 50. 

The number of compensating conductors per pole required is 5 . 
20. In a d.c generator, armature reaction is produced actually by load current in armature. 
21. The primary reason for providing compensating windings in a d.c generator is to neutralize cross-

magnetizing flux. 
22. In E.M.F commutation method the reactance voltage is neutralized by producing a reversing 

e.m.f in the short-circuited coil under commutation. 

23. In a dc generator the number of mechanical degrees and electrical degrees will same when there 
is no load on the generator. 

24. In a dc generator on no load, the air gap flux distribution in space is flat topped. 
25. A shunt generator running at 1000 rpm has an emf of 200V.If the speed increases to 1200 rpm 

the generated emf will be nearly 240V. 
26. The value of resistance represented by the tangent to the initial straight portion of the O.C.C is 

known as the critical resistance of a dc generator. 
27. In a shunt generator the voltage build is restricted by saturation of iron. 
28. In case, in a dc generator, the resistance of the field winding is increased ,the output voltage will 

increase. 
29. A series generator may self excite only if the load current is not zero. 
30. The open circuit voltage of a compound generator is 250V. The terminal voltage at full load is 

may be greater than or less than 250V. 
31. There are two critical resistances for shunt type of generator. 
32. Commutating plane is the plane which passes through the axis of the armature and through the 

center of contact of the brushes. 
33. The series generator has poorest voltage regulation. 
34. An ideal generator is the one which has zero voltage regulation. 
35. The number of parallel paths in an armature may be increased by increasing magnetic poles. 
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36. Series generators are not used for power supply because of their rising characteristics. 
 

 

 
UNIT – I (Descriptive questions) 

1. Write about D.C. generators. 
2. Explain about the principle of operation for D.C. generators. 
3. Explain about the constructional features of D.C. generator. 
4. Write about the action of commutator in D.C. generator. 
5. Discuss about the armature windings with neat sketches. 
6. Write about the lap windings with neat sketches. 
7. Write about the wave windings with neat sketches. 
8.  Distinguish between the lap winding and wave winding. 
9.  Discuss about the simplex windings. 
10.  Discuss about the multiplex windings. 
11.  Write the difference between simplex and multiplex windings. 
12. Write E.M.F equation for D.C. generators. 
13. Write about the use of laminated armature. 
14. Define (a).magnetic frame (b).pole cores and pole shoes. 
15. Define (a).field coils (b).armature core 
16. Define (a).conductors (b).brushes and bearings.  
17. With neat sketches explain about the armature reaction. 
18. Write about the demagnetises or weakens the main flux. 
19. Write about the cross-magnetises or distorts it. 
20. Discuss about the demagnetizing and cross-magnetising. 
21. Write about the demagnetizing AT per pole. 
22. Write about the cross-magnetising AT per pole. 
23. With neat sketches explain about the compensating windings. 
24. Discuss briefly about the commutation. 
25. Discuss about the value of reactance voltage. 
26. Write about the methods of improving commutation. 
27. Discuss about the resistance commutation. 
28. Discuss about the EMF commutation. 
29. Discuss about the separately excited generators with circuit diagrams. 
30. Explain about the series generators with circuit diagram. 
31. Explain about the shunt generators with circuit diagram. 
32. Explain about the compound generator with circuit diagram. 
33. Derive the EMF equation for DC generators. 
34. Discuss about the different types of self excited generators. 
35. Explain the critical field resistance for series generators. 
36. Explain the critical field resistance for shunt generators. 
37. Explain about the different types of DC generators. 
38. Explain about the critical speed. 
39. Write the different types of compound generators. 
40. Discuss about the load characteristics of shunt generator. 
41. Discuss about the load characteristics of series generator. 
42. Discuss about the load characteristics of compound generator. 
43. Discuss briefly about the parallel operation of dc series generators. 
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44. Discuss about the equalizer bar and cross connection of field windings. 
45. Write about the application of DC generators. 
46. Discuss about the load sharing. 

 
UNIT – II (Objective questions) 
 

1. Series generators are not used for power supply because of their rising characteristics. 
2. The normal value of the armature resistance of a dc motor is 0.5 
3. The E/V ratio of a dc motor is an indication of its efficiency. 
4. When load is removed, series motor will run at highest speed. 
5. As compared to shunt and compound motors,series motor has the highest torque because of its 

comparitively strong series field at the start. 
6. A shunt dc motor works unsatisfactorily on ac mains. 
7. The dc series motor should never be switched on at no load because the speed becomes 

dangerously high. 
8. When a large torque is required for driving hoists or cranes, series motors are used. 
9. The speed of a shunt motor is sufficiently constant. 
10. As the load is increased , the speed of a dc shunt motor reduces slightly. 
11. It is possible to increase the field flux and at the same time, increase the speed of a dc motor 

provided its armature current kept constant. 
12. In a d.c. series motor the electromagnetic torque developed is proportional to square of armature 

current. 
13. The most suitable servomotor for low power applications is a dc shunt motor. 
14. As compared to shunt and compound DC motors, the series DC motor will have the highest 

torque because of its comparatively Larger armature current at the start. 
15. The primary consideration defining the motor choice for any particular application is the torque 

required by the load. 
 
 
UNIT – II (Descriptive questions) 
 

1. Explain about the DC motors. 
2. Explain about the principle of operation of DC motors. 
3. With neat sketches explain the principle of operation for DC motors. 
4. Derive the back EMF equation of DC motors. 
5. Derive the torque equation of DC motors. 
6. Write about the characteristics of shunt motor. 
7. Write about the characteristics of series motor. 
8. Write about the characteristics of compound motor. 
9. Discuss briefly about the armature reaction. 
10. Explain briefly about the commutation. 
11. Write the applications for shunt motor. 
12. Write the applications for compound motor. 
13. Write the applications for series motor. 
14. Explain the armature reaction and commutation. 
15. Explain the characteristics of shunt, series and compound motors. 
16. Discuss briefly about the different types of DC motors. 
17. Discuss about the speed control of DC motors. 
18. Explain the armature voltage control and field flux control. 
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19. Explain about the ward-leonard system with diagrams. 
20. Discuss briefly about the 3-point starters with diagrams. 
21. Explain the principle of 4-point starters 
22. Discuss briefly about the protective devices. 

 
 
UNIT – III (Objective questions) 
 
1.The most economical method of finding no-load losses of a large d.c shunt motor is Swinburne’s test. 

2.Retardation test on a dc shunt motor is used for finding  stray losses. 

3.The main thing common between hopkinson’s test and field’s test is that both need two similar  
mechanically-coupled motor. 

4.The usual test for determining the efficiency of a traction motor is the field’s test. 

5.The motor will run the original direction if both current  are reversed. 

6.Swinburne’s test is applicable to those machines in which flux is practically constant. 

7.Hopkinson’s test requires two identical shunt machines. 

8.The method is applicable to shunt motors and generators is retardation test . 

9.The power required for the test is small as compared to full-load powers of the two machines is 
Hopkinson’s test . 

10. Swinburne’s test  is direct method. 

11. power lost as heat in the armature & field windings of a d.c machines is called copper loss. 

UNIT – III (Descriptive questions) 
1. Discuss briefly about the testing of DC machines. 
2. Discuss about the losses. 
3. Write about the calculation of efficiency. 
4. Write about the condition for maximum efficiency. 
5. Discuss about the methods of testing. 
6. Explain briefly about the direct testing. 
7. Explain briefly about the indirect testing. 
8. Explain briefly about the regenerative testing. 
9. Explain briefly about the brake test. 
10. Explain briefly about the Swinburne’s test. 
11. Explain briefly about the Hopkinson’s test. 
12. Explain briefly about the field test. 
13. Explain briefly about the retardation test. 
14. Write about the separation of stray losses in a DC motor test. 

 
 
UNIT – IV (Objective questions) 
 



                         

  

SWEC,GANDIPET,HYDERABAD 

1. A transformer transforms voltage and current without changing in frequency. 
2. The main purpose of using core in a transformer is to Decrease reluctance of 

common magnetic circuit 
3. Transformer cores are laminated in order to minimize eddy current losses . 
4. The primary and secondary induced emfs e1 and e2 in a two winding transformer are 

always in phase with each other. 
5. A step up transformer increases voltage. 
6. The primary and secondary windings of an ordinary 2 winding transformer always 

have a common magnetic circuit. 
7. In a transformer, the leakage flux of each winding is proportional to the current in 

that winding because leakage paths do not saturate. 
8. The part of transformer which acts as security alarm is  bucchoz relay 
9. Radiators in the transformer are used as heat exchangers 
10. The core surrounds considerable portion of windings in shell type transformer. 

 
 
UNIT – IV (Descriptive questions) 
 

1. What are the different types of transformers? Explain constructional details? 

2. How do you minimize Hysteresis loss and eddy current losses? 

3. Derive the emf equation and write expression for EMF’s turns primary and secondary currents? 

4. Explain the operation on no-load of transformer Draw vector diagram? 

5. What is the function of Iw &Iμ. What is its representation on vector diagram? 

6. Draw and explain on-load operation of single phase transformer. 

7. What is the working principle of transformer? 

8. Compare core type and shell type of transformers? 

9. What is meant by ideal transformer? 

10. Write faradays laws of Electromagnetic induction? 

11. Name synthetic insulating fluids? What for they are used, State their advantages? 

12. Explain the function of Breather. What it contain what its function? 

13. Draw a neat sketch diagram for 3phase shell type of construction? 

14. What is meant by CRGO-SSSS? 

15. What is the significance of Et= volts/turn? 

16. What types of windings are used for shell type of construction? 

17. What is meant by Transformation ratio K? Prove V2/V1=N2/N1=I1/I2=k? 



                         

  

SWEC,GANDIPET,HYDERABAD 

18. What is meant by step up transformer and step down transformer? 

19. Why is L.V placed near core? 

20. Why is iron used for the transformer core? 

21. Explain ON type &OFB & OFW type of transformers? 

22. Is it possible to use any winding of the transformer of its Primary? Explain? 

23. Show that EMF per turn in primary is equal to EMF per turn in the secondary? 

24. A 6300/210v 50 HZ 1Ø Transformer has per turn EMF of about 9V and Bmax=1.2T Find 
H.V.&LV turns Net C.S.A? 

25. Why transformer is rated in KVA? 

26. Will transformer work on DC. Justify. 

27. The  Bmax of 250/3000 volts core type transformer 50 hz is 1.2 Tesla.If the emf per turn is 8v 
Determine primary & Secondary turns and area of core? 

28. Explain the function of explosion vent? 

29. What is meant by slugging? 

30. What is the function of breather and conservator? 

31. The turns ratio of a 1-phase 50 Hz transformer is 6000/250v find the number of turns in each 
winding if the flux in the core is 60mwb. 

32. A 50 Hz 1 phase transformer works at a flux density of 1.3 Tesla. Calculate net cross sectional 
area if induced emf per turn is 10v. 

33. What is meant by Equivalent impedence, Equivalent reactance referred to primary? 

34. “FE loss and cu loss increases temperature rise of transformer” comment and how temp increase 
is observed what the cause is?  

35. Draw equivalent circuit for single phase transformer?“Transformer is a constant flux Static 
machine” Comment and Explain and prove? 

36.  What is R01&R02? Prove R01=R1+R2/K²? What is transformer with magnetic leakage Prove 
X02=X2 +K²X1? 

37. A 30 KVA 2400/120v 50hz transformer has a H.V load resistance of 0.1Ω and the leakage 
reactance of 0.22Ω The L.V winding resistance is 0.035 Ω and the leakage reactance of 0.012 
Ω.Find R01 ,X01, Z01&R02 X02 Z02? 

38. Prove approximate voltage drop for a lagging P.F is I2R02CosØ2+ I2 X02 SinØ2? 
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39. A 230/460v Transformer has a primary resistance of 0.2Ω and reactance of 0.5Ω and 
corresponding values of   secondary are 0.75Ω and 1.8Ω. Find secondary term voltage when 
supplying 10 amps at 0.8 P.f lag? 

40. Draw a neat circuit diagram of determining W0, V0, I0? 

41. What are effects of variation of frequency and supply voltage on iron losses? 

42. The efficiency of a 1000 KVA 110/220v 50hz transformer is 98.5% at half full load at 0.8pf 
leading and 98.8% at full load unity pf .Determine iron losses,  Full load copper losses , Max 
efficiency at unity p.f.? 

43. What are the losses in a transformer .What are the condition for a maximum efficiency? 

44. A 600KVA 1 phase Transformer has an efficiency of 92% both at full load and half load at unity 
pf .Determine its efficiency at 60% of full load at 0.8pf lag? 

45. What is all day efficiency? Find all day efficiency of a transformer having Efficiency maximum 
of 98% at       15 KVA at unity pf and loaded as follows?  

a. 12 hours 2kw at 0.5 pf lag. 

b. 6hrs 12kw at 0.8pf lag. 

c. 6hrs at noload. 

 
UNIT – V (Objective questions) 
 

1. In performing the short circuit test of a transformer low voltage side is usually short 
circuited. 

2. A transformer has negative voltage regulation when its load power factor is leading. 
3. No load test on a transformer is carried out to determine magnetizing current and 

no-load loss. 
4. The main purpose of performing open-circuit test on a transformer is to measure its 

core loss. 
5. The ordinary efficiency of a given transformer is maximum when its Cu loss equals 

iron loss. 
6. The all day efficiency of a transformer depends primarily on the amount of load and 

the duration of load.  
7. The marked increase in KVA capacity produced by connecting a 2 winding 

transformer as an autotransformer is due to establishment of conductive link 
between primary and secondary. 

8. The KVA rating of an ordinary 2-winding transformer is increased when connected 
as an autotransformer because energy is transferred both inductively and 
conductivity. 

9. The saving of copper achieved by converting a 2-winding transformer into an 
autotransformer is determined by voltage transformation ratio. 

10. The essential condition for parallel operation of two 1-phase transformers is that 
they should have the same polarity. 
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UNIT – V (Descriptive questions) 
 

1. In A transformer the core loss is found to be 52w at 40 hz and 90w at 60hz both losses is 
measured at the same  flux densisty.Compute the hysteresis and eddy current losses at 50hz? 

2. What is the condition for maximum efficiency .What is the equation for KVA max in terms of 
rated KVA Core loss and ohmic losses at rated current? 

3. A 400/200v 1 phase transformer is supplying a load of 25Amps at 0.866pf lag. On no load the 
current and pf are 2A & 0.208 respectively. Calculate current taken from supply? 

4. The data refer to a transformer turns ratio 19.5:1 R1=25Ω x1=100Ω R2=0.06Ω X2=0.25Ω 
I0=1.25A leading the flux by 30°. The secondary delivers 200A at Primary voltage of 500v pf 0.8 
lag. Determine by vector diagram the primary approximate voltage the primary pf and the 
efficiency? 

5. Draw summpner’s test circuit diagram for conducting laboratory testing of two 3 KVA 
transformer of 230/115 v 1phase Transformer to determine full load efficiency. 

6. What causes a change in secondary terminal voltage of a transformer as it is loaded  

7. Which parameters of the equivalent circuit of a transformer can be determined from o.c & s.c 
tests. 

8. Calculate Ro Xo and RO1 Xo1 for a 1phase transformer is KVA 200/400v 

OC test (lv side) 200v, 0.7A 70w  

S.C (hv side) 15v 10A 80W. 

9. Find efficiency of a 150KVA 1 phase transformer at 1)full load @ unity pf ii)50% F.L @0.8pf. if 
copper losses at full load is 1600w and iron loss is 1400w. 

10. If the voltage regulation at 0.8pf lag better or worse than its value at pf 0.6lag for the  same KVA 
output give reason. 

11. Explain why in testing of large Transformer o.c.test is carried out with h.v winding open and the 
s.c test with the l.v winding shorted. 

12. Suggest a suitable test to predetermine the regulation of a transformer and explain it. 

13.  A 40 KVA 2500/250v 50hz transformer has a H.V load resistance of 0.1Ω and the leakage 
reactance of 0.22Ω The L.V winding resistance is 0.035 Ω and the leakage reactance of 0.07 Ω  
.Find R01 ,X01, Z01&R02 X02 Z02? 

14. 39.A 50KVA transformer has the efficiency of 98% at Full Load 0.8pf and 97%at half F.L 0.8pf 
Determine F.L copper losses and iron losses Find the load at which max efficiency occurs. And 
also the max efficiency. 
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15. For a 2300/230v 1 phase transformer max possible voltage regulation is 5% and occurs at a pf 
0.25 find its load voltage at f.l pf of 0.8lead and 0.8lagging. 

16. How do you separate the iron losses? Give an experimental setup for this? 

17.  O.C&S.C tests are conducted on L.V. &H.V sides respectively. Comment on this statement. 

18.  Draw an experimental setup for sc test on 2500/250v 20 KVA 1phase transformer and how do 
you get equivalent circuit referred to LV side? 

19. Explain sumpners test on two single phase transformer .how do you find F.L efficiency and full 
load regulation .What is the main purpose and advantage of this test? 

20. What is the need of parallel operation of transformer? 

21. What are the conditions which must be fulfill for satisfactory parallel operation. 

22. Two 1phase transformer rated 1000KVA and 500KVA have per unit leakage z of 0.02+j0.6 & 
(0.025+j0.08) respectively. What is the largest KVA load that can be delivered by the parallel 
combination of these two Transformers without over loading any one? 

23. Two 1phase transformer with equal turns have impedances of (0.5+Ј3)Ω &(0.6+Ј10)Ω with 
respect to secondary. If they operate in parallel Determine how will they share a load of 100Kw 
at 0.8lag? 

24. A 40KVA transformer O.C 250v at 500w S.C test 40v at f.l 750w both test from primary side 
calculate efficiency at rated KVA and ½ rated KVA and UPF,0.8pf. 

25. Two transformer operating in parallel have different reactance to resistance ratios. Show that one 
transformer operate at a better pf then the other. 

26. A 10KVA 2500/250v 1 phase transformer has full load ohmic loss of 300w . The max possible 
voltage drop in transformer secondary voltage is 20v. Find voltage regulation at rated KVA 
output at 0.8pf lagging. 

27. Show that if two transformers have same per unit impedance they will share the load in 
proportion to their KVA capacities. 

28. Two similar 40KVA 1phase transformer gave the following results when tested by back to back. 
W1 in the supply line 800w , W2 in the series circuit at rated current, 1000w .calculate the 
efficiency of each Transformer at unity P.F. 

29. A 10KVA 500/250v 1 phase transformer gave s.c test (h.v side) 60v 20a 150w. The max 
effficiency occurs at unity pf and at 1.2 times full load current. Determine f.l efficiency at 0.8pf 
Also calculate max efficiency. 

30.  Discuss how the parallel operation of 2 single phase transformer is affected by 

I) unequal voltage ratios. 
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2) Unequal per unit leakage impedance but same Xe/re ratio. 

 
(10)Assignment Questions: 
 
Assignment-I 
 

1. A)Explain about the different classification of DC generators. 
B) Derive the EMF equation for DC generators. 
C)Explain the critical field resistance and critical speed for shunt D.C generators. 

2. Explain the A)armature reaction and commutation.B) Explain the methods for improving 
commutaion 

3. A four pole ,wave wound,d.c. machine running at 1500rpm has a commutator of 30cmdiameter.if 
armature current is 150A ,thickness of brush 1.25 cm and the self inductance of each armature 
coil is of 0.07mH.calculate the Average emf induced in each coil during commutations. 

4. Discuss about the speed control of DC motors. 
5. A)Discuss briefly about the parallel operation of dc series generators. 

B)Discuss about the equalizer bar and cross connection of field windings. 

6. Explain briefly about the field test. 
 

Assignment-II 
 

1. Explain briefly about the Hopkinson’s test. 

2. Derive the emf equation and write expression for EMF’s turns primary and secondary currents? 

3. Draw equivalent circuit for single phase transformer?“Transformer is a constant flux Static 
machine” Comment and Explain and prove? 

4. A 400/200v 1 phase transformer is supplying a load of 25Amps at 0.866pf lag. On no load the 
current and pf are 2A & 0.208 respectively. Calculate current taken from supply? 

5. Discuss how the parallel operation of 2 single phase transformer is affected by 

a) unequal voltage ratios. 

b) Unequal per unit leakage impedance but same Xe/re ratio. 

6. Draw summpner’s test circuit diagram for conducting laboratory testing of two 3 KVA 
transformer of 230/115 v 1phase Transformer to determine full load efficiency. 

 (11)Tutorial Questions: 
 

 Tutorial 1: 
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1. A generator is connected with lap winding, the number of poles in the machine is 6. If the 
resistance of each conductor is 2milliohm and if there are 60 slots with 4 conductors per slot, 
find the resistance of armature. Repeat the calculation if the winding is wave winding. 

2. A DC generator generates an emf of 520V. It has 2000 armature conductors, 
flux per pole of 0.013wb, speed of 1200 rpm and the armature winding has four 
parallel paths. Find the no.of poles? 

3. A wave wound 4 pole Dc generator with 780 armature conductors supplies 100 
A. the brushes are given an actual lead of 100 mechanical. Calculate 
demagnetizing AT/pole and Cross magnetizing AT/pole. 
 

  Tutorial 2: 
1. A 220v shunt motor with a constant main field drives a load. The torque at which varies as 

the square of the speed. When running at 600 rpm its armature current takes 30amps. Find the 
speed at which it will run and the armature current it will draw if a 20 Ω resistance is 
connected in series with armature. Neglect motor loss and armature resistance. 

2. A separately excited DC generator with constant field excitation supplies power 
to a constant resistance load. It delivers 150A at 400V at 1000rpm speed if the 
current is reduced to 100A. determine the speed.total contact brush drop is 2V 
and neglect armature reaction. Armature resisitance of generator is 0.12Ω.  

 
  Tutorial 3: 

1. A 10KW 250V Dc shunt motor with an armature resistance of 0.8 Ω and field resistance 
of 275 Ω takes 3.91 amps. When running at rated voltage and rated speed at light 
load or no load. Calculate machine as a generator when delivering an output at 
10KW at rated voltage and rated speed and as a motor drawing an input of 10KW. 

 
 Tutorial 4: 
1.A 50KVA, 4400/220V transformer has R1=3.45ohms,R2=0.09ohms 
X1=5.2ohms,X2=0.015ohms.calculate i) equivalent resistance refers to primary R01 ii)  
equivalent resistance refers to secondary R02 iii) equivalent reactance refers to primary and 
secondary iv) equivalent impedance refers to primary and secondary v) total copper loss first 
using individual resistances of the two winding and secondly using equivalent resistances 
referred to each side. 

2. No-load current of transformer is 15 amps at power factor of 0.2 when connected to 
460v50Hz supply if primary winding has 550 turns.calculate i) magnetizing component of no-
load current ii) iron loss iii) max value of flux in core. 

 Tutorial 5: 
1.A 120KVA, 6000/400 V, Y/Y 3 phase 50 HZ transformer has an iron loss of 1600W. the 
maximum efficiency occurs at   ¾ full load. Find the efficiencies of the transformer at 

i) Full-load and 0.8 power factor 
ii) Half- load and unity power factor 
iii) The maximum efficiency. 
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(12)  LESSON PLAN ( UNIT WISE) : 

 
Unit 

  
No.of 

sessions 
Planned 

Mode of 
Teaching   

 
No Topic  Planned Week BB/PPT/ 

  

S.No. 
   

OHP/MM Reference* Remarks 

1 1 D.C. Generators – Construction & 
Operation  

BB A7 
 

  

2 
 

D.C. Generators – Principle of 
operation, Action of commutator  

BB A8 
 

  

3 
 

constructional features 
 

OHP A8 
 

  

4 
 

armature windings– lap and wave 
windings  

PPT A10 
 

  

5 
 

simplex and multiplex windings, use 
of laminated armature  

PPT A7 
 

  

6 
 

E.M.F Equation 
 

BB A7 
 

  

7 
 

Problems 
 

BB A7 
 

  

8 
 

Armature reaction in D.C. 
Generator- Cross magnetizing and 
de-magnetizing AT/pole  

BB A9 
 

  

9 
 

compensating winding, 
commutation  

BB A9 
 

  

10 
 

reactance voltage, methods of 
improving commutation  

BB A7 
 

  

11 
 

Methods of Excitation – separately 
excited and self excited generators  

BB A10 
 

  

12 
 

build-up of E.M.F - critical field 
resistance and critical speed  

BB A8 
 

  

13 
 

causes for failure to self excite and 
remedial measures  

BB A6 
 

  

14 
 

Load characteristics of shunt, series 
and compound generators  

PPT A3 
 

  

15 2 D.C. Motors– Principle of 
operation  

BB A3 
 

  

16 
 

Back E.M.F. - Torque equation 
 

BB A1 
 

  

17 
 

characteristics and application of 
shunt, series and compound motors  

BB A4 
 

  

18 
 

Armature reaction and commutation 
 

BB A5 
 

  

19 
 

Speed control of D.C. Motors 
 

BB A5 
 

  

20 
 

Armature voltage and field flux 
control methods  

BB A9 
 

  

21 
 

Principle of 3 point and 4 point 
starters  

OHP A7 
 

  

22 
 

Testing of D.C. Machines 
 

BB A7 
 

  

23 
 

Losses – Constant & Variable losses 
 

BB A7 
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24 
 

calculation of efficiency, condition 
for maximum efficiency  

BB A10 
 

  

25 3 Methods of Testing – direct, indirect 
and regenerative testing  

BB A6 
 

  

26 
 

brake test – Swinburne’s test – 
Hopkinson’s test  

BB A1 
 

  

27 
 

Field’s test – Retardation test 
 

BB A8 
 

  

28 
 

separation of stray losses in a d.c. 
motor test  

BB A5 
 

  

29 4 Single Phase Transformers- Types 
- Constructional Details  

BB A2 
 

  

30 
 

Minimization Of Hystersis And 
Eddy Current Losses  

OHP A2  
 

  

31 
 

Emf Equation - Operation On No 
Load And On Load  Phasor 
Diagrams  

BB 
A2  

 
  

32 
 

Equivalent Circuit - Losses And 
Efficiency-Regulation. All Day 
Efficiency  

BB 
A2  

 
  

33 
 

Effect Of Variations Of Frequency 
& Supply Voltage On Iron Losses.  

BB A2  
 

  

34 5 Testing of Single Phase Transformer 
- OC and SC tests  

BB A2  
 

  

35 
 

Sumpner‘S Test - Predetermination 
Of Efficiency And Regulation  

BB A2  
 

  

36 
 

Separation Of Losses Test 
 

BB A2  
 

  

37 
 

Parallel Operation With Equal And 
Unequal Voltage Ratios  

BB A5 
 

  

38 
 

Auto Transformers-Equivalent 
Circuit  

BB A5 
 

  

39 
 

Comparison With Two Winding 
Transformers  

BB A5 
 

  

40 
 

Polyphase Transformers 
 

BB A5 
 

  

41 
 

Polyphase Connections - Y/Y, Y/Δ, 
Δ/Y, Δ / Δ And Open Δ  

BB A2 
 

  

42 TPBS 
     

  

 

  INSTRUCTIONS FOR FILLING DETAILS OF  12 

 

     For the Respective topics please choose the proper reference from the list of references  

      in  the academic plan with appropriate page no. or chapter no. 

          Text Books    A1 to A10 

 Websites or e-books  B1 to B10 
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 Journals    D1 to D10 

         TPBS                                        Topic beyond the syllabus 

 

BB Black Board 

PPT Power point Presentation 

OHP Overhead Projector 

MM Multi Media 

 

(13)Curriculum Component Mapping with PEO’S and PO’S 

 Consolidated Modular outcomes : 
CO1 basic knowledge on electromechanical energy conversion 

CO2 
knowledge on principle and operation of DC generators, classification based 
on excitation 

CO3 working principle of DC motors and  charactertics,including application 
CO4 performance of various DC machines and their tests  

 

 

(14) Previous year university question paper:(2years) 

1. What features of a dc series generator distinguish it from other types of dc generators 

explain. [16] 

2. (a) How are the series and shunt windings arranged on the pole of a dc compound 

machine? 

(b) How will you distinguish between series and shunt windings of a dc compound 

machine? [8+8] 

3. A 250V, 15 kW, shunt motor has a maximum efficiency of 88% and a speed of 700 rpm, 

when delivering 80% of its rated output. The resistance of its shunt field is 100. Determine 

the efficiency and sped when the motor draws a current of 78A from the mains. [8+8] 

4. Draw the developed diagram of simple two layer progressive lap winding for 4 pole 

generator with 12 slots. Each slot containing two coil sides. Indicate the position of 

brushes. Determine 

(a) Front pitch 

(b) Back pitch 

(c) Resultant pitch 

(d) The number of brushes 

(e) The number of commutator segments for the machine. [16] 



                         

  

SWEC,GANDIPET,HYDERABAD 

5. (a) Explain the basic performance equations for a dc motor. 

(b) A 4-pole, 250 V series motor has a wave-connected armature with 1254 conductors. 

The ux per pole is 22 mWb when the motor is taking 50 A. Iron and friction losses amount 

to 1.0 Kw. Armature resistance is 0.2 ohm and series field resistance is 0.2 ohm. 

Calculate: 

i. the speed 

ii. the BHP 

iii. the shaft torque and 

iv. the efficiency at this load. [8+8] 

6. A shunt wound motor has a field resistance of 400  and an armature resistance of 0.1  

and runs off 240V supply. The armature current is 60A and the motor speed is 900 rpm. 

Assuming a straight line magnetization curve calculate 

(a) the additional resistance in the field to increase the speed to 1000 rpm for the same 

armature current 

(b) the speed with which the original field current of 200A. [8+8] 

7. (a) Discuss in detail about on-load tap changing of a transformer. 
(b) A 100 KVA, 3-phase, 50 Hz, 3,300/400 V transformer is _ connected on the h.v side and Y 
connected on the l.v side. The resistance of the h.v winding in 3.5  per phase and that of the l.v winding 
0.02  per phase. Calculate the iron losses of the transformer at normal voltage and frequency if its full-
load efficiency be 95.8% at 0.8 p.f (lag). [8+8] 
8. (a) What do you understand by armature reaction? Explain the concept of de-

magnetizing and cross magnetizing armature ampere turns? 

(b) A 4 pole dc generator supplies a current of 148A. It has 492 armature conductors lap 

connected. The brushes are given lead of 100 when the machines delivers full load. 

Calculate the demagnetising ATs per pole. If the shunt field winding takes 6 A. Determine 

the number of extra shunt field turns necessary to neutralize this demagnetization. [8+8] 

 

   

 

 

 

 

 

 

 



                         

  

SWEC,GANDIPET,HYDERABAD 
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