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B.Tech in Electrical Engineering 1st Year 1st  Semester Syllabus Structure 

Theory 

Sl. 

No 

Course Code Course Name  Contact Hrs per Week Credit 

Points L T P Total 

1 HMTS1101 Business English  2 0 0 2 2 

2 PHYS1001 Physics I 3 1 0 4 4 

3 MATH1101 Mathematics I 3 1 0 4 4 

4 ECEN1001 Basic Electronics  Engineering 3 1 0 4 4 

5 MECH1101 Engineering Mechanics 3 1 0 4 4 

Total Theory 14 4 0 18 18 

 

Laboratory 

Sl. 

No 

Course Code Course Name  Contact Hrs per Week Credit 

Points L T P Total 

1 PHYS1011 Physics I Lab 0 0 3 3 2 

2 ELEN1011 Basic Electronics Engineering Lab  0 0 3 3 2 

3 MECH1011 Workshop Practice  1 0 3 4 3 

4 HMTS1111 Language Practice Lab  

(Level 1) 

0 0 2 2 1 

Total Laboratory 1 0 11 12 8 

 

Sessional 

Sl. 

No 

Course Code Course Name  Contact Hrs per Week Credit 

Points L T P Total 

1 HMTS1121 Extra curricular activities  0 0 2 2 1 

  Total Sessional 0 0 2 2 1 

Total of Semester 15 4 13 32 27 

 

 

 

 

 

 

 

 

 



 

 

 

B.Tech in Electrical Engineering 1st Year 2nd Semester Syllabus Structure 

Theory 

Sl. 

No 

Course Code Course Name  Contact Hrs per Week Credit 

Points L T P Total 

1 CSEN1201 Introduction to Computing 3 1 0 4 4 

2 CHEM1001 Chemistry I 3 1 0 4 4 

3 MATH1201 Mathematics II  3 1 0 4 4 

4 ELEC1001 Basic Electrical Engineering  3 1 0 4 4 

5 MECH1201 Engineering Thermodynamics and Fluid 

Mechanics 

3 1 0 4 4 

Total Theory 15 5 0 20 20 

 

 

Laboratory / Practical 

Sl. 

No 

Course Code Course Name  Contact Hrs per Week Credit 

Points L T P Total 

1 CSEN1211 Introduction to Computing Lab 0 0 3 3 2 

2 CHEM1011 Chemistry I Lab. 0 0 3 3 2 

3 ELEC1011 Basic Electrical Engineering Lab 0 0 3 3 2 

4 MECH1012 Engineering Drawing  1 0 3 4 3 

Total Laboratory 1 0 12 13 9 

Total of Semester 16 5 12 33 29 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

B.Tech in Electrical Engineering 2nd Year 1st Semester Syllabus Structure 

Theory: 

 

Sl. 

No. 

CODE 

  

Paper 

Contacts periods Per   Total Credits  

    weeks    Contact Hrs    

     L  T P       

                

1 MATH2001   Mathematical Methods 3 1 0  4 4  

2   PHYS2001   Physics-II 3 1 0  4 4  

3 ELEC2101   Analog & Digital Electronic circuits 4 0 0  4 4  

4 ELEC2102   Circuit Theory 3 1 0  4 4  

5 ELEC2103   Field Theory 3 1 0  4 4  

6 HMTS2002   Indian Culture and Heritage  2 0 0  2 1  

    Total Theory  18  3  0  22 21  

Practical / Sessional:              

Sl. 

No. 

CODE 

  

Paper 

Contacts periods Per   Total Credits  

    weeks    Contact Hrs    

     L  T P       

                

1 PHYS2011   Physics-II Lab.  0 0 3  3 2  

   2 ELEC2111 
  
Analog  & Digital Electronic circuit 
Lab. 0 0 3  3 2  

3 ELEC2112   Circuit Theory Lab 0 0 3  3 2  

4 HMTS2011   Language Practice Laboratory 
                              (Level 2) 

0 0 3  3 2  

               

    Total of Practical / Sessional  0 0 12  12 8  

TOTAL OF SEMESTER:   34 29  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

B.Tech in Electrical Engineering 2nd Year 2nd Semester Syllabus Structure 

Theory:                  

Sl. 
No. 

 

CODE 

 

Paper 

 Contacts periods Per  Total  Credits 

     weeks     Contact Hrs    

   L T P      

                   

1 MATH2002  Numerical and statistical methods  3 0 0 3   3  

2  ELEC2201  Electric Machine-I  3 1 0 4   4  

3 ELEC2202  Electrical & Electronic Measurement  4 0 0 4   4  

4 ELEC2203  Thermal Power Engineering  4 0 0 4   4  

5 
 CHEM2001 

Basic Environmental Engineering & 
Ecology 3 0 0 3   3 

6  HMTS2001  Human Values and Professional Ethics  2 0 0  2   2  

    Total Theory  18 1 0 20   20  

Practical / Sessional:                 

Sl.  CODE  Paper  Contacts periods Per  Total  Credits 

No.        weeks     Contact Hrs    

      L T  P       

                   

1  MATH2012  Numerical and statistical methods lab  0 0 2 2   1  

2  ELEC2211  Electrical Machine-I Lab.  0 0 3 3   2  

3  ELEC2212  
Electrical & Electronic Measurement 
Lab.  0 0 3 3   2  

4  ELEC2213  Thermal power Engineering Lab  0 0 3 3   2  

    Total of Practical / Sessional  0 0 11 11   7  

TOTAL OF SEMESTER:   31   27  



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

B.Tech in Electrical Engineering 3rd  Year 1st  Semester Syllabus  Structure 

Theory: 
                 

Sl. 
No. 

 

CODE 

 

Paper 

 Contacts periods Per  Total  Credits 
     weeks     Contact Hrs    

   L T P      

                   

1 HMTS3101  Economics for  Engineers   3 0 0   3     3  

2 ELEC3101  Electrical  Machine-II  3 1 0 4   4  

3 ELEC3102  Power System-I  3 1 0 4   4  

4 ELEC3103  Signals & Systems  3 0 0 3   3  

5 ELEC3104  Data Structure and Database Concept   3 0 0 3   3  

Professional Electives-I  

1 ELEC3131  Electronic Instrumentation 3 0 0 3   3  

2 ELEC3132  Illumination Engineering 3 0 0 3   3  

    Total Theory  18 2 0 20   20  

Practical / Sessional:                 

Sl.  CODE  Paper  Contacts periods Per  Total  Credits 

No.        weeks     Contact Hrs    

      L T  P       

                   

1  ELEC3111 Electrical machine Lab.-II  0 0 3 3   2  

2  ELEC3112 Power system-I Lab.  0 0 3 3   2  

3  ELEC3113 Signals & Systems Lab  0 0 3 3   2  

4  ELEC3114    DBMS  Laboratory 0 0 3 3   2  

    Total of Practical / Sessional  0 0 12 12   8  

TOTAL OF SEMESTER:    32   28  

B.Tech in Electrical Engineering 3rd  Year 2nd  Semester Syllabus Structure 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
Theory: 
                  

Sl. 
No. 

 

CODE 

 

Paper 

 Contacts periods Per  Total  Credits 

     weeks     Contact Hrs    

   L T P      

                   

1 ELEC3201  Power System-II  3 1 0 4   4  

2 ELEC3202  Power Electronics  3 0 0 3   3  

3 ELEC3203  Control System  3 1 0 4   4  

4 ELEC3204  Microprocessor & Microcontroller  3 0 0 3  3 3  

5 HMTS3201  Principles of Management 2 0 0 2   2  

Professional Electives-II  

1 ELEC3231  Digital Signal Processing 3 0 0 3   3  

2 ELEC3232  Electrical Machine Dynamics 3 0 0 3   3  

    Total Theory  17 2 0 19   19  

Practical / Sessional:                 

Sl.  CODE  Paper  Contacts periods Per  Total  Credits 

No.        weeks     Contact Hrs    

      L  T  P       

                   

1  ELEC3211 Power System-II Lab.  0 0 3 3   2  

2  ELEC3212 Power Electronics Lab.   0 0 3 3   2  

3  ELEC3213 Control System Lab  0 0 3 3   2  

4  ELEC3214 Microprocessor &Microcontroller Lab  0 0 3 3   2  

5  HMTS3221 Personality Development   1 0 0 1   1  

    Total of Practical / Sessional  1 0 12 13   9  

TOTAL OF SEMESTER:   32   28  



 

 

 

B.Tech in Electrical Engineering 4th  Year 1st  Semester Syllabus 

 

Theory:  

Sl. No. Code Paper Contact Periods per 

Weeks 

Total Contact 

Hrs 

Credits 

L T P 

1 ELEC4101 Electric Drives & Power Utilization 3 1 0 4 4 

2 ELEC4102 High Voltage Engineering  3 1 0 4 4 

3  Professional Elective-III 3 0 0 3 3 

4  Free Elective-I 3 0 0 3 3 

  Total Theory 15 0 0 14 14 

 

Practical: 

Sl. No. Code Paper Contact Periods per 

Weeks 

Total Contact 

Hrs 

Credits 

L T P 

1 ELEC4111 Electric Drives Lab. 0 0 3 3 2 

2 HMTS 4121 Group Discussion for  

Professional 

0 0 3 3 2 

  Total of Practical 0 0 6 6 4 

 

Sessional: 

Sl. No. Code Paper Contact Periods per 

Weeks 

Total Contact 

Hrs 

Credits 

L T P 

1 ELEC4191 Project- I 0 0 0 6 4 

2 ELEC4121 Electrical Machine Design 0 0 0 3 2 

3 ELEC4031 Seminar-I 0 0 0 3 2 

4 ELEC4131 Industrial Training Evaluation 0 0 0 0 2 

  Total of  Sessional 0 0     0 12 10 

TOTAL OF SEMESTER:  32 28 
 

 

 

Professional Elective-III  Papers (any one) 

  3(a) ELEC4161 Advanced Power  System 

  3(b) ELEC4162 Advanced Control System 
 

 

 

Free Elective-I Papers(any one) 
4(a)  INFO4182        Cloud Computing 

  4(b)      AEIE4181        Instrumentation & Telemetry 
 

 

Free Elective-I Paper offered to other Department 

     ELEC4182          Circuit Theory Analysis  
 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

B.Tech in Electrical Engineering 4th  Year 2nd Semester Syllabus 

 

Theory:  

Sl. 

No 

Code Paper Contact Periods per 

Weeks 

Total 

Contact Hrs 

Credits 

L T P 

1 HMTS4201 Organizational Behavior 2 0 0 2 2 

2  Free Electives-II 3 0 0 3 3 

  Total Theory 5 0 0 5 5 

 

Sessional: 

Sl. No. Code Paper Contact Periods per 

Weeks 

Total Contact 

Hrs 

Credits 

L T P 

1 ELEC4032 Seminar-II 0 0 0 3 2 

2 ELEC4221 Electrical System Design 0 0 0 3 2 

3 ELEC4231 Comprehensive Viva Voce 0 0 0 0 3 

4 ELEC4291 Project - II 0 0 0 12 8 

  Total of Sessional 0 0 0 18 15 

TOTAL OF SEMESTER: 23 20 
 

 

Free Elective-II  Papers(any one) 
2(a)  INFO4282         Soft Computing Application 

  2(b) CHEN4282       Total Quality Management & Assurance 

  2(c) BIOT4282         Non-Conventional Energy 

 

Free Elective-II  Paper offered to other Department 

     ELEC4282           Fundamentals  of  Illumination Engineering 
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ELECTRICAL & ELECTRONIC MEASUREMENT  

CODE: ELEC2202                

CONTACT: 4L 
 

The students will be able 

 

• To learn the mechanism of torque production in various deflecting type of measuring 

instruments, their construction and the method of extension of the range of instruments 

• To calculate the error of measurement using the statistical method 

• To know the principle of measurement of power and energy and use of CT and PT 

• To measure different types of resistance; to measure inductance and capacitance using different 

bridges; to locate the fault in a cable 

• To know the principles of analogue electronic and digital voltmeters; 

• To know the principle and operation of cathode ray oscilloscope 
 

 

Module-I  
Electrical Instruments:  

Introduction, Classification of electrical measuring instruments. Construction, Principle of operation, 

torque equation, advantage and disadvantage of Moving coil, rectifier type instrument, Moving iron, 

Electrodynamometer type and induction type instruments. Extension of instrument ranges and 

multipliers, Principle of operation of the Electrostatic Instruments.         [7L] 

 

Errors in Measurement:  
Definition of accuracy, precision, speed of response, non-linearity, techniques of linearization, 

classification of errors. Statistical error analysis, mean, median, mode, average, estimates, distribution, 

probable  error, standard deviation, test of normal distribution, curve fitting using least squares 

methods.                       [5L] 
 
 

Module-II  
Measurement of Power: 

Power measurement by Electrodynamometer Wattmeter, construction, principle of operation, shape of 

scale, wattmeter connections and errors.          [3L] 

Measurement of Energy: 

Induction type energy meter: Principle of operation, errors and their compensation.     [3L] 

Instrument transformer:  
Disadvantage of shunt and multipliers, Advantage of Instrument transformers, Construction, Principle 

of operation, Equivalent circuit and Vector diagram of Current & Potential transformer, Errors in 

Current Transformer and Potential Transformer.         [4L] 
 

 

 

 

Module-III 
Measurement of Resistance: 

Wheatstone bridge, Low resistance measurement by Kelvin double bridge, High resistance 

measurement, Megger.                                                         [2L] 
 

Measurement of Inductances, Capacitances and Frequency:  

Maxwell’s Bridge, Anderson Bridge, Hay’s Bridge, De Sauty’s Bridge, Schering Bridge and Wien bridge.     

                [2L] 

Potentiometer: 

Principle of operation and application of Crompton’s DC potentiometer, Polar and Co-ordinate type 

AC potentiometer & Application.                                                                                      [4L] 

Location of cable fault:  Murray loop test, Varley loop test.                                                       [2L] 



 

Module-IV 

Electronic Instruments: 

Direct coupled DC volt meter, chopper type DC voltmeter, average reading AC voltmeters, peak 

reading AC voltmeters, true RMS voltmeter, Electronic multi-meter,                                       [6L] 

 

Digital Voltmeter: Integrating type and Successive approximation type.         [2L]  
 
Cathode ray oscilloscope (CRO): 

Concept of digital storage oscilloscope.             [1L] 

              

TOTAL-41L 
Text Books: 

1. A course in Electrical & Electronic Measurements & Instrumentation, A.K. Sawhney, Dhanpat, Rai & sons. 

2. Electrical Measurement & Measuring Instruments, E.W. Golding & F.C. Wides, Wheeler Publishing. 

3. Electronic Instruments, H.S. Kalsi, Tata Mc-Graw hill, 2nd Edition. 

4. Modern Electronic instrumentation & Measuring instruments, A.D. Heltric & W.C. Copper, Wheeler 

Publication. 

5. Electrical and Electronic Measurement, N.K.Dutta 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

B.Tech in Electrical Engineering  

3rd Year, 1st Semester 
 

Economics for Engineers (HMTS-3101) 

 

             3L/week                                                                                    Credit-3 

 

Module 1:  
 

Market: Meaning of Market, Types of Market, Perfect Competition, Monopoly, 

Monopolistic and Oligopoly market.  
The basic concept of economics – needs, wants, utility. 

 National Income-GDP, GNP. Demand & Supply, Law of demand, Role of demand and 

supply in price determination, Price Elasticity.  

Inflation: meaning, reasons, etc. (6L) 

 

Module 2: 

  

Business: Types of business, Proprietorship, Partnership, Joint-stock company, and 

cooperative society – their characteristics. 

 Banking: role of commercial banks; credit and its importance in industrial functioning. 

Role of central bank: Reserve Bank of India. 

 International Business or Trade Environment.  (4L) 

 

Module 3: 

 

 Financial Accounting-Journals. Ledgers, Trial Balance, Profit & Loss Account, Balance 

Sheet. 

 Financial Statement Analysis (Ratio and Cash Flow analysis). (8L) 

 

Cost Accounting- Terminology, Fixed, Variable and Semi-variable costs. 

Break Even Analysis. Cost Sheet. Budgeting and Variance Analysis. 

 Marginal Cost based decisions. (6L) 

 

Module 4:  

 

Time Value of Money: Present and Future Value, Annuity, Perpetuity. 

Equity and Debt, Cost of Capital.   (4L) 

 

Capital Budgeting: Methods of project appraisal - average rate of return - payback 

period - discounted cash flow method:  net present value, benefit cost ratio, internal rate 

of return.  

Depreciation and its types, Replacement Analysis, Sensitivity Analysis. (8L) 

 

 

 



 

 

 

 

Evaluation: Max marks-100 

Internal Test-30 

Semester Test-70 

 

 

Suggested Readings: 

 

1. R. Narayanswami, Financial Accounting- A Managerial Perspective. Prentice-Hall of 

India Private Limited. New Delhi        

2. Horne, James C Van, Fundamentals of Financial Management. Prentice-Hall of India 

Private Limited, New Delhi       

3. H. L. Ahuja., Modern Economic Theory. S. Chand. New Delhi. 

4. Newman, Donald G., Eschenbach, Ted G., and Lavelle, Jerome P. Engineering 

Economic Analysis. New York: Oxford University Press. 2012. 



 

ELECTRICAL MACHINE II 

CODE: ELEC3101                                                                                                       CONTACT: 3L+1T 

At the end of this course students will be able to  

1. Able to solve complex electrical engineering problem related to operating principle of three phase 

IM and analyze the performance of three phase IM 

2. Able to analyze the performance and starting of single phase Induction Motor with their uses 

depending on the torque speed characteristics. 

3.  Apply the knowledge of special motors for solving complex engineering problems related to 

various application of special electromechanical devices. 

4. Identify and analyze the complex problems related to operation, installation and commissioning 

of Synchronous machines reaching substantiated conclusion using fundamental concept of 

Synchronous Machines. 

MODULE  I 

 
Three Phase Induction Motor(IM) : Construction. Type and operating principle. Flux and MMF phasor 

in Induction motors. e.m.f equation. Determination of equivalent circuit parameters by No load & Block 

rotor test. Efficiency of 3-ph IM. Torque-slip characteristics. Conditions for maximum torque at start and 

run. Deep bar and double cage rotor. Methods of starting and speed control. Crawling & Cogging 

phenomena. Application of Polyphase Induction motor. Induction generator.                         [10L]              

                                               

MODULE  II 

 
Single Phase Induction Motor : Construction. Double revolving field theory. Cross field theory. Starting 

methods. Speed-Torque characteristics. Phasor diagram. Determination of equivalent circuit parameters 

by No load and Block rotor test. Condition of Maximum torque. Applications.                                     [6L] 

 

Special Electromechanical Devices: Switched Reluctance motor. Stepper motor. Brush less DC 

machines. Application of A.C series motor.                                                                                      [4L]                                                                 

 

MODULE  III 

Synchronous Generator:  Construction and operating principle. Different excitation systems. Armature 

reaction. Theory for salient and non-salient pole machine. Two reaction theory. Transient and subtransient  

reactances during short circuit condition. Determination of synchronous machines parameters under 

steady state and transient condition. Phasor diagram of  alternator under different types of loads. 

Operating characteristic of alternator. Determination of voltage regulation by Synchronous impedance 

method, M.M.F. method. Potier triangle method. Synchronous machine connected to infinite bus. Effect 

of change of excitation and speed of prime mover. synchronization of alternator. Power flow and power 

angle characteristic. Synchronizing power                                                     [14]              

MODULE  IV 

Synchronous Motor: Construction and operating principle of synchronous motor. Damper winding.  

Method of starting. Phasor diagram. V curve under lagging and leading p.f, Under excitation and over 

excitation. Synchronous Condenser. Power factor control , Hunting. Applications.                          [6] 

  

Text Books Reference Books : 

1. Electrical Machinery by Dr. P.S. Bimbhra.  

2. Generalized Theory of Electrical Machines by Dr. 

P.S. Bimbhra  

3. Electrical Machines by P. K. Mukherjee & S. 

Chakravorty  

4. Electrical Machinery by S.K.Sen  

5. Theory of Alternating Current Machinery by 

Alexander S Langsdorf 

1. The Performance And Design Of Direct Current 

Machines by Clayton & Hancock. 

 2. The Performance And Design Of Alternating Current 

Machines by M.G.Say. 

 

 

 



POWER SYSTEM - I  

Code: ELEC3102 

Contact: 3L+1T 
 

 
 

 
 

COURSE  OUTCOME 
 

Students will be able  

1. To learn about the basic structure of Power System. 

2. To learn about the methods and components used in conventional power generation plants. 

3. To learn about various means of power transmission. 

4. To learn about the mechanical design of power transmission system. 

5. To learn about the electrical parameters involved in power transmission system.  

6. To learn the representation of the transmission lines and analyze their performance. 

7. To learn about the components of distribution system and improve their performances. 
 

 

MODULE – I 
 

Introduction: Structure of a power system-Generation, transmission and distribution configurations. 

Choice of voltage and frequency. 
 

Generation of Electric of Power: General layout of a typical coal fired power station, Hydro electric 

power station, Nuclear power station, Gas –turbine power station, their components and working 

principles, comparison of different methods of power generation.                                     (9L) 

 

MODULE – II 
 

Overhead transmission line: Types of conductors, Skin effect and Proximity effect. Inductance and 

Capacitance of single phase and three phase (symmetrical and unsymmetrical) line, Charging current, 

Transposition, Bundle and composite conductors, GMD and GMR. Influence of earth on conductor 

capacitance.  
 

Power Cables : Types of cables, insulation Resistance, stress and capacitance of single and multicore 

cables, grading of cables, sheath effects, dielectric loss. Comparison of cables and overhead lines. 

                                                                                                                           (12L) 
 

MODULE – III 
 

Mechanical design of transmission line: Calculation of sag of Transmission lines, Variation of sag with 

wind and ice load, stringing chart. 
 

Insulators: Types of Insulators, Potential distribution over a string of Suspension Insulators, String 

efficiency, Methods of Equalizing the Potential. 
 

 

Corona: Principle of Corona formation, Critical disruptive voltage, Visual critical corona discharge 

potential , Corona loss, advantages & disadvantages of Corona, methods of reduction of Corona.         (8L) 

                                                                                 

MODULE – IV 
 

Transmission System: Short, Medium and Long transmission lines and their representation. ABCD 

constants, Ferranti effect, Surge Impedance Loading, Active and reactive power flow through transmission 

lines, Power Circle diagram. 
  

Distribution Systems: Feeders, distributors, and service mains; Types of distribution systems- Radial, 

Ring Main; Interconnector ; Kelvin’s law for design of feeders.  

Power factor correction and Tariff.               (11L) 

 

 

 
 
 



Text Books: 

1. Modern Power System Analysis, D.P. Kothari & I.J. Nagrath, 4th Edition, Tata McGraw Hill. 

2. Elements of power system analysis, C.L. Wadhwa, New Age International. 

3. Electrical Power System, Ashfaq Hussain, CBS Publishers & Distributors 
 

Reference Books: 

1. Power System Analysis by Grainger & Stevenson, Tata McGraw Hill 

2. Power System analysis by H.Cotton 

 



SIGNALS AND SYSTEMS 

CODE: ELEC3103 

CONTACT: 3L 
 

COURSE OUTCOMES OF SIGNALS AND SYSTEMS 

Students will be able to  

• understand the concept of signals  

• analyze the spectral content of different signals 

• find Z and inverse Z transforms  

• determine the mathematical model of physical systems 

• model different systems by state variable approach 

 

Module-I  

Signals: Concept of Signals, Continuous and discrete time signals, Classification of Signals: 

Periodic and aperiodic, even and odd, energy and power signals, Deterministic and random 

signals, Exponential, sinusoidal signals. Decomposition  of signals into odd and even 

components. Singularity functions- step, ramp ,impulse and doublet signals. Properties of 

Impulse Function. Decomposition of simple aperiodic waveforms in terms of singularity 

functions,. Transformation of signals: time scaling; time shifting.  Convolution Theorem.   

            [6L] 

 

Fourier Series & Transform: Dirichlet’s conditions, Fourier series-trigonometric and 

exponential. Fourier transform of aperiodic functions. Generalized Fourier transform. Properties 

of Fourier transform.           [6L] 

 

Module-II 
Sampling: Representation of continuous time signals by its samples –Types of sampling, 

Sampling theorem. Reconstruction of a signal from its samples, aliasing.   [3L] 

 

Z-Transforms: z-transform definition, mapping between s-plane and z-plane, unit circle in z 

plane, region of convergence (ROC), properties of ROC. Properties of z-transform, Poles and 

Zeros, inverse z-transform  using  Residue Theorem, Power Series expansion and Partial fraction 

expansion.           [5L] 

  

Module-III 

Systems: Concept of Systems, Classification, Differential equation representation of systems, 

Definition of Linear Time invariant (LTI) systems. Concept of  transfer function, Poles and 

zeros. Time and frequency response of first and second order systems.     

            [6L] 
 

Modeling of Dynamic Systems: Mechanical systems (translational systems and rotary systems) 

electromechanical systems (DC Servo motor and PMMC). Electrical analogous systems.  [5L] 

 

 



Module-IV 
State space analysis: State variable representation of systems, Normalization of linear 

equations. Converting higher order linear differential equations into State Variable (SV) form. 

Obtaining SV model from Transfer Function. Obtaining characteristic equations and transfer 

functions from SV model. State variable representations of electrical and mechanical systems.  

Solutions of state equations. State transition matrix. Properties of state transition matrix.   [9L] 

 

 

                Total: 40L 
Text Books: 

1. Signal Processing & Linear Systems, B.P.Lathi, Oxford  

2. Signals and Systems, A.Nagoor Kani, McGraw Hill 

3. Signals and Systems, S.Haykin & B.V.Veen, John Wiley 

4. Signals and Systems, T.K.Rawat, Oxford 

 
Reference books 

1. Kuo, B. C; "Automatic Control System" Prentice Hall of India 

2. Lindner D. K; "Introduction to signals and systems", McGraw Hill 

3. C-T Chen- Signals and Systems- Oxford 

4. Network Analysis & Synthesis, F.F  Kuo., John Wiley & Sons 

 

 

 

 

 



 Data Structure and Database Concept 

 Paper Code : ELEC3104 

 Contact: 3 L/week,  

 Credit: 3 

 Total: 45L 
 

 

Data Structures 

Module I: (13L) 

Array, Structure, and Pointers in C: creation of customized data type, Array of Structure, Pointers 

and its application in handling array and structure.  

Linear Data structures: 

Singly Linked List- Insertion at beginning, at end and any position of the List. Deletion by value, by 

position: beginning, end and any position of the List 

Stack and Queue:  Both array and Linked Representation, Circular queue using array only. 

Application of stack: Infix to postfix conversion, Evaluation of postfix expression.  
 

 

Module II: (10L) 

Recursion: Design of Recursive algorithm. 

Non-Linear Data Structures: 

Trees: Binary Trees: Array and Linked representation, Binary tree Traversal Techniques, 

reconstruction of binary tree using traversal sequence. 

Binary Search Trees - Insertion and Deletion algorithms. 

Sorting Algorithms: Bubble sort, Insertion sort, Quick sort and their comparison. 

Searching Algorithms: Linear search, Binary search and their comparison. 
 

 

Database Concept  

Module III: (10L) 

Introduction to Database Concepts, File Processing System and Database Management System, 

DBMS Architecture and Data Independence. 

Data Model: Basic Concepts, Entity-Relationship Diagram, Keys, Cardinality, Weak Entity Set. 

Introduction to relational algebra & SQL: Operators like select, project, rename, Cartesian product,  

join, union, intersect, minus, DDL, DML. 
 

 

Module IV: (12L) 

Relational Database Design: Functional Dependencies, Normalization: Different anomalies in 

database designing 

1NF, 2NF, 3NF and BCNF, Lossless-Join Decomposition and Dependency Preservation,  

Introduction to Transaction Processing Concepts: ACID properties, Serializability and 

Recoverability 
 

 

 

Text Books: 

Data Structures: 

I) Title:  Data Structures.  

Author: Seymour Lipschutz. 

Publication: Tata McGraw-Hill (India) 
 

II) Title:  Data Structures and Program Design in C.  

Author: Kruse Robert L., Robert Kruse, Cl Tondo.  

Publication:  Pearson Education India. 
 



 

 

Database Concept: 

I) Title: Fundamentals of Database Systems 

Author: Elmasri Ramez and Navathe Shamkant 

Publication: Pearson. 
 

II) Title: Database System Concepts 

Author: A. Silberschatz, H.F Korth, S.Sudarshan 

Publication: McGraw Hill Education (India) Private Limited  
Reference Books: 

Data Sturucture: 

I) Title:  Data Structures using C. 

Author: Tanenbaum A. S, Langsam Y., Augenstein M.J. 

Publication: Pearson. 
  

II) Title: The Art of Computer Programming 

Author: Donald E. Knuth  

Publication: Addison-Wesley Professional 
 

Database Concept: 

I) Title: Introduction to Database Management Vol. I, II, III,  

Author: Date C. J. 

Publication: Addison Wesley. 
 

II) Title: Principles of Database Systems 

Author: Ullman JD. 

Publication: Galgottia Publication 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ELECTRONIC INSTRUMENTATION 

CODE: ELEC3131 

CONTACT: 3L 
 

COURSE OUTCOMES OF ELECTRONIC INSTRUMENTATION 

 

Students will be able to 

• Understand the principle of operation of electrical transducers 

• grasp the techniques to measure non-electrical quantities 

• know the working principles of wave analyser and spectrum analyser 

• understand signal conditioning circuits  

• Acquire the concepts of data acquisition and virtual instrumentation. 

 

 

Module -I 

Sensors and Transducers: Introduction, Classification of Transducers, Characteristics and 

choices of Transducers.         [1] 

Temperature transducers: Resistance Temperature Detectors (RTD), Thermistors, 

Thermocouples and Radiation Pyrometers-construction, principle of operation, advantages and 

disadvantages.           [6] 

Resistive Strain Gauge: construction, principle of operation, application.   [2] 

Linear Variable Differential Transformer (LVDT): construction, principle of operation, 

phase-sensitive demodulation, advantages and disadvantages of LVDT, use of LVDT. [3] 

 

Module-II 

Capacitive Transducer: variable air gap, variable plate overlap, variable dielectric, differential 

arrangement, measurement of Displacement and Liquid level, advantages and disadvantages, use 

of capacitive Transducer.         [3] 

Piezoelectric Transducers: Fundamental concepts, materials, charge sensitivity, voltage 

sensitivity. Force/displacement transducers, Buffer amplifiers, charge amplifiers, Static and 

dynamic responses. Accelerometers.         [3]  

Pressure transducers: Primary sensing elements: Bourdon tube, diaphragm, bellows, Electronic 

pressure gauges, Capacitive pressure transducers.       [2] 

Measurement of Flow: Electromagnetic Flow meter, Hot wire anemometers, Ultrasonic Flow 

transducer.             [3] 

 

 

Module-III 

Frequency Domain Instruments: Wave analyser, Frequency Selective wave analysers, 

Heterodyne Wave analyser, application of Wave analyser, Basic Spectrum analyser        [4] 

Special Instruments: Q meter, function generators.        [3]      

 



Module-IV 

Data Acquisition Systems: General Block diagram of Data Acquisition Systems (DAS), 

Objectives of DAS,   classification of DAS, Applications of DAS      [2] 

Signal Conditioner: Review of digital to analog and analog to digital  converters, Sample and 

hold circuit, Multiplexing, Analog to Digital Multiplexing, Digital to Analog Multiplexing,  

Analog Multiplier.               [5] 

Virtual Instrumentation: Virtual Instruments versus Traditional Instruments, Software in 

Virtual Instrumentation, Virtual Instrumentation in the Engineering Process     [1] 

 

           Total: 38L 

TEXT BOOKS: 

1. Modern Electronic Instrumentation & Measurement Techniques : by Helfrick & Cooper 

2. Transducer & Instrumentation, D.V.S Murty,PHI 

3. A course in Electrical & Electronic Measurements & Instrumentation, A.K. Sawhney, 

Dhanpat Rai & sons. 

4. Sensors & Transducers : by D. Patranabis 

5. Electronic Instrumentation : by Oliver & Cage 

 

 

REFERENCE BOOKS:  

1.  Measurement Systems: by Ernest Doebelin 

2.  Instrument Measurement & Analysis : By Nakra & Chaudhry 

3. Principles of Measurement Systems : by John P. Bentley  
 

 

 

 



ILLUMINATION ENGINEERING 

CODE : ELEC 3132 

CONTACT: 3L 

Credit : 3 
 

COURSE OUTCOME 

• To get acquainted with the laws of photometry for calculation of illuminance levels 

for different lighting applications 

• To understand the principles of operation of different photometers 

• To understand the principles of operation of different lamps and their accessories 

• To analyse indoor lighting schemes and design energy efficient installations 

complying with lighting codes 

• To design energy efficient road lighting installations in conformity with lighting 

codes 

• To understand the parameters of  sports lighting installations 

Module – I                     [9L] 

Illumination Engineering Basics and Photometers 

Light and Electromagnetic Radiation, Visible spectrum of radiation. 

Radiometric and photometric quantities, visual response curve of standard observer, relation 

between Lumen and Watt. 

Laws of Illumination, perfect diffuser, Lambert’s law. 

Bench photometer, luxmeter, distribution photometer, integrating sphere. 
 

Module – II                     [9L] 

Lamps and its Accessories: Incandescent lamps, tungsten halogen lamps, fluorescent tubes, 

compact fluorescent lamps (CFL), low and high pressure sodium  vapour lamps, high 

pressure mercury vapour lamps, metal halide lamps, Light Emitting Diode (LED) lamps.  

Ballast- function, electromagnetic and electronic types, principles of operation. 
 

Module – III                     [9L] 

Interior Lighting Design 

Objectives, quantity and quality of light, selection of lamps and luminaires. Design 

considerations for lighting of offices, conference rooms, hospitals. Design calculations by 

lumen method in accordance with lighting code. 
 

Module – IV                     [9L] 

Outdoor Lighting : Road, Playground and Landscape Lighting Design 

Basic concepts of outdoor lighting design- objectives, design parameters, qualitative & 

quantitative evaluation of outdoor lighting systems. 
 

References / Books 

1. Lighting Engineering Applied Calculations – R. H. Simons & A.R. Bean, 

Architectural Press 

2. Applied Illumination Engineering, Second Edition, Jack L Lindsey, Prentice Hall. 

3. Lamps and Lighting – Edited by J.R.Coaton and A.M.Marsden, 4th Edition Arnold 

4. IES Lighting Handbook – IES North America. 

5. National Lighting Code- Published by Govt of India,2011 



 

ELECTRICAL MACHINE LAB-II   

CODE: ELEC 3111 

CONTACT HR: 3P 
 

List of Experiments:  

1. Different methods of starting of a 3 phase Cage Induction Motor & their comparison 

[DOL,   Auto transformer & Star-Delta] 

2. Speed control of 3 phase squirrel cage induction motor by different methods & their 

comparison [voltage control & frequency control]. 

3. Speed control of 3 phase slip ring Induction motor by rotor resistance control. 

4.  Determination of regulation of Synchronous machine by 

     a. Potier reactance method. 

     b. Synchronous Impedance method. 

5.  Determination of equivalent circuit parameters of a single phase Induction motor. 

6.  Load test on single phase Induction motor to obtain the performance characteristics. 

7. To determine the direct axis resistance [Xd] & quadrature reactance [Xq] of a 3 phase   

synchronous    machine by slip test. 

8. Load test on wound rotor Induction motor to obtain the performance characteristics. 

9.  To make connection diagram to full pitch & fractional slot winding of 18 slot squirrel 

cage Induction motor for 6 poles & 4 pole operation. 

10. To study the performance of Induction generator. 

11.  Parallel operation of 3 phase Synchronous generators. 

12. V-curve of Synchronous motor  

13.  Determination of equivalent circuit parameters of 3 ph induction machine 

14. Performance of 3 ph squirrel cage induction motor 

------------------------------------------------  

 



POWER SYSTEM – I  Lab 

Code: ELEC3112 

Contact: 3P 
 
 
 

 

1. Determination of  the generalized ABCD Constant of  a  long transmission line 

2. Dielectric strength test of insulating oil 

3. Determination of break down strength of solid insulating material 

4. Measurement of earth resistance by a Earth-Tester 

5. Determination of Phase Sequence Test  of  a given Three  Phase  Supply 

6. Simulation of DC distribution by network analyzer for Single-end fed system 

7. Simulation of DC distribution by network analyzer for Double-end fed system 

8. Study and analysis of an electrical transmission line circuit with the help of PSPICE 

9. Study of different types of insulators 



SIGNALS & SYSTEMS LAB.  

CODE: ELEC3113 

CONTACT: 3P 
 

1. The generation of different type of continuous and discrete signals using MATLAB. 

2. Spectrum analysis of different signals. 

3. Study of aliasing phenomenon and convolution.  

4. Time response of first and second order systems for step, ramp and impulse input. 

5. Study of performance indices of second order system excited by step input. 

6. Frequency response of first and second order systems. 

7. Determination of z- transform and inverse z transform using MATLAB. 

8. Obtain Transfer Function of a given system from State Variable model and vice versa 

using MATLAB.  

9. Obtain the step response and initial condition response of SISO and MIMO systems in 

SV form by simulation. 

 
 



 

DBMS Laboratory  

Paper Code : ELEC3114 

Contact : 3 hours /week   

Credit : 2 

 

Experiments on Database on RDBMS Platform (Oracle): 

DDL Commands: Creating Tables along with constraints like: Primary Key, Foreign Key, unique, 

Not Null, Check. Altering Table Structure like adding and modifying constraints, adding and 

modifying column data types, etc. 

DML: Inserting rows, Updating rows, Deleting rows 

SQL Query: Cartesian Product, All types of Join, Union, Intersect, Minus, Single Row functions, 

multiple row functions using GROUP BY clause, ORDER BY Clause, Nested Sub-Queries 

Introduction to PL/SQL: Programming Language Constructs in PL SQL like variable declaration, 

Conditional Statements, different types of loop structures, functions, etc. Programming using 

Cursors. 

 

Books: 

DBMS Laboratory 

Title: SQL, PL/SQL: The Programming Language Of Oracle (With CD-ROM) (English) 4th 

Revised Edition 

Author: Ivan Bayross 

Publisher: BPB Publications 

 

 



B.Tech in Electrical Engineering  

3rd Year 2nd Semester  
 

POWER SYSTEM-II  

Code: ELEC3201 

Contact: 3L+1T 
 

 
 

COURSE OUTCOME 
 

 

Student will be able  

1. To learn the representation of power system components by equivalent per unit reactance 

diagram. 

2. To learn to perform various power system analyses like fault analysis, power flow and 

stability analysis. 

3. To learn the basic principles of Power System relaying.  

4. To learn the basic principle of Circuit Breaking. 

5. To learn the protection schemes for different power system components. 
 

 

 

 

MODULE – I 

Representation of Power system components: Single-line diagram of balanced three phase 

system, Impedance & Reactance diagram, Per unit system representation, Base values-phase and 

line quantities.   

Symmetrical & Unsymmetrical Fault Analysis: Transient on a transmission line, short circuit 

of a synchronous machine under no load & loaded condition. Symmetrical component 

transformation, sequence impedance and sequence network of power system. 

Symmetrical fault analysis. 

Symmetrical component analysis of unsymmetrical faults, single line-to-ground fault, line-to-line 

fault, double line-to-ground fault.                                                                                 [ 11L ]           
 

MODULE – II 

Power system stability: Classification of power system stability – voltage stability, Rotor angle 

stability/ steady state stability, transient stability, equal area criteria, swing equation, multi 

machine stability concept. 

Load flow Analysis: Load flow problem, Y-bus Formulation of   problem, Solution technique 

using Gauss-Seidal method, Newton-Raphson method           [ 10L ]                       

 

 

 

MODULE – III 

Basic principles of power system protection, block diagrams of protective schemes and 

fundamental principles of Induction relay. Single input relays, Principle and application of non-

directional & directional over current and earth fault relays. Distance relays, Differential relays. 

Basic aspects of static relay.  

Protection schemes for transformer, generators and motors.                                            [ 10L ] 
 

MODULE – IV 

Circuit Breaker : General requirements of circuit breakers. Formation of electric arc, quenching 

theories, recovery voltage and RRRV, Arc re-striking phenomena. Problems in capacitive and 

low inductive current interruptions. Rating of circuit breakers.  

Different types of circuit breakers - their operating mechanisms & applications. Testing of circuit 

breakers.  D.C circuit breaking.                            

Substation grounding                     [ 9L ]  



 
 

 

 

 

Text Books: 

1. Modern Power System Analysis, D.P. Kothari & I.J. Nagrath, 4th Edition, Tata McGraw Hill. 

2. Power System Analysis by Grainger & Stevenson, Tata McGraw Hill 

3. Switchgear protection and power systems, Sunil S Rao, Khanna Publications. 

4. Elements of power system analysis, C.L. Wadhwa, New Age International 

5. Power System Protection and Switchgear, B. Ravindranath, M. Chander 
 

 

 

Reference Books: 

1. Protection & Switchgear, B. Bhalja, R.P. Maheshwari, N.G.Chothani, Oxford. 

2. Power system protection & switchgear, B.Ram & D.N. Vishwakarma, Tata McGraw Hill. 

3. Power System Stability & Control - Prabha Kundur 

4. Power Systems Stability, Vol. I,II& II, E.W. Kimbark, Wiley. 

5. Power Systems Analysis, A. R. Bergen & V. Vittal, Pearson Education. 

6. Power System Operation by James Malinowski , Robert Miller 

7. The Art and Science of Protective Relaying  by C. R. Mason, John wiley & Sons 

 



Power Electronics  

Paper Code: (ELEC3202) 

Contact: 3L 

 

Course Outcomes: 

Students will be able to 

 Understand the basic theory and characteristics of power semiconductor devices. 

 Analyze basic converter (AC-DC, DC-DC, DC-AC, AC-AC) topologies. 

 Understand and design single-phase and three-phase thyristorized converters. 

 Learn the application of power electronics in electric drives. 

 Understand role of Power Electronics in utility-related applications. 

 

Module 1 [10L] 

Introduction: 

Need for power conversion; Power electronic converters: classifications and scope. 

Power Semiconductor Devices: 

Basic structure & switching characteristics of power diodes, SCR, TRIAC & GTO, V-I 

characteristics and applications. Two transistor model of SCR, switching characteristics of SCR, 

Gate Triggering methods of SCR - R, RC, and UJT firing circuits for SCR, series and parallel 

operation of SCR, Need for snubber circuits, di/dt & dv/dt protection, Different commutation 

techniques of SCR. 

 

Introduction to Power transistor, MOSFET, IGBT - Ratings, static and dynamic characteristics. 

 

Gate drivers and switching circuits, snubbers, cooling and heatsinks. 

 

Module 2[12L] 

Phase controlled converters: 
 

Input and output characteristics of common rectifier topologies: Single-phase half-wave and full-

wave controlled rectifiers with R, RL and RLE load. Effect of Free-wheel diode. Semiconverters 

with R, RL and RLE load. Three-phase half-wave and full-wave controlled and uncontrolled 

rectifiers with R, RL load (effects of continuous and discontinuous current on converters), Effect 

of Free-wheel diode, Power quality aspects in converters, Effect of source inductance in 

controlled rectifier and loss of voltage due to commutation, Introduction to 1-phase dual 

converter operation and three phase dual converter. 

 

Selection of devices and its specifications. 



DC Choppers:  

 

Classification & operation of choppers (A, B, C, D, E), Control strategies, Buck, Boost and 

Buck-Boost converters: circuit configuration and analysis, Multiphase chopper. 

 

 

Module 3[10L] 

 

Inverters: 

 

Definition and classification of inverters: VSI and CSI, SPWM, Brief idea of Resonant Pulse 

converter. 

 

Principle of operation of 1-phase VSI and 3-phase VSI (120°, 180°) modes. 

 

PWM inverters. 

 

Series and parallel connections of inverters: Basic series inverter, Modified series Inverter, 1-

phase parallel inverter operation (without feedback diode). 

 

Multilevel inverters. 

 

Power quality aspects of inverters, Improvement of power quality. 

 

Module 4[8L] 

 

AC-AC direct converter:  
 

Principle of on-off voltage regulator and phase controlled voltage regulator, Operation of 1-

phase controlled voltage regulator with R, RL loads. 

 

Principle of operation of cycloconverters, circulating and non-circulating mode of operation 

single phase to single phase cycloconverters, three phase to three phase cycloconverters. 

 

Introduction to matrix converter. 

 

Applications:  

Speed control of AC and DC motors, HVDC transmission, Static circuit breaker, SMPS, UPS, 

Static VAR compensators, FACTS - shunt and series compensators. 

 

 

 



Text Books:  

1. Power Electronics, Mohan, Undeland & Robbins, Wiley India.  

2. Power Electronics, M.H. Rashid, PHI, 3
rd

 Edition. 

3. Power Electronics, M.D Singh and K.B. Khanchandani, Tata Mc Graw Hill, 2015. 

4. Power Electronics, P.S. Bimbhra, Khanna Publishers, 2012. 

5. Power Electronics, Dr. P.C Sen, Mc Graw Hill Education, 1
st
 Edition. 

 

Reference Text Books: 

 

1. Modern Power Electronics and AC Drives, B.K Bose, Prentice Hall. 

2. Element of Power Electronics, Phillip T Krien, Oxford, 2007. 

3. Analysis of Thyristor power conditioned motor, S.K. Pillai, University Press. 

4. Power Electronics: Principles and applications, J.M. Jacob, Thomson. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CONTROL SYSTEM 

CODE: ELEC3203 

CONTACT: 3L+1T 
 

COURSE OUTCOMES OF CONTROL SYSTEMS 

Students will be able to 

• Know the fundamental concepts of Control systems and mathematical modeling of the 

system 

• Analyze time and frequency response of the system 

• Understand the concept of stability and examine it by various approaches 

• Acquire knowledge about determination and improvement of system performance 

•  Design and realize systems using state variable modeling technique 

 

Module -I 

Introduction to control systems: Introduction of automatic control, Classification of control 

systems, open loop and closed loop systems. Examples of control systems. Properties of Control 

Systems, Elementary concepts of sensitivity and robustness, concepts of non minimum phase 

systems and time delay systems.        [2L]  

Representation of Systems: Block diagram representation of control systems. Block diagram 

algebra. Block diagram reduction and signal flow graph. Mason’s gain formula.   [4L] 

Control system components: Potentiometer, Tacho-generator, Synchro and resolver, DC and 

AC servomotor, Actuators, Gyroscope.        [4L] 

Module -II 

Time domain analysis: Review of transient & steady state response of first and second order 

systems. Concept of undamped natural frequency, damping, overshoot, rise time, peak time and 

settling time. Effects of Poles and Zeros on transient response. Steady-state and transient errors, 

concept of system types and error constants.       [5L] 

Stability Analysis: BIBO stability, stability by pole location, Routh-Hurwitz criteria and 

applications, Root locus techniques, construction of Root Loci.     [7L] 

Module -III 

Frequency domain analysis: Review of frequency response of first and second order systems. 

Frequency Domain Specifications. Bode plot and  Nichols chart. Polar plots. Nyquist criterion, 

Stability margins. Comparison of absolute and relative stability.     [10L]  

Module -IV 

Design of Control System: Control actions: Proportional, integral, derivative actions and their 

combinations. Design of compensators. Lead, Lag ,Lead- Lag and Lag-Lead compensators.  [4L] 

State Variable Analysis: State variable formulation of control systems, Canonical forms of SV 

equations, diagonalization. Introduction to Controllability and Observability. Linear state 

variable feedback controllers, the pole placement problem. Linear system design by state 

variable feedback.                [6L] 

                 Total: 41L 



Text Books: 

1. Control Systems: Principles and Design, M Gopal, TMH 

2. Modern Control Engineering, Ogata;Katsuhiko, PHI 

3. Automatic Control Systems, B.C. Kuo & F. Golnaraghi, 8th Edition, PHI 

4. Control system Engineering: I.J. Nagrath & M. Gopal, New Age International. 

 

Reference books: 

1.  Digital Control & State Variable Methods: M. Gopal, 2nd Edition, TMH 

2. Control system Engineering, Ananda Natarajan , P. Ramesh Babu, Scitech 

3.  Control System Engineering: D. Roy Chowdhuri, PHI 

  

 

 

 

 

 



Microprocessor and Microcontroller   (ELEC3204)   (3 + 0 + 0) 

Course Outcome: 

After completing the course, the students will be able to 

1. interface both read/write and read-only memories and Input & output devices to microprocessor. 

2. write programs in assembly level language in Personal Computer environment, to convert it into .HEX file 

and download the .HEX file to Read/Write memory of a microprocessor based system for execution. 

3. have an idea on microcontrollers / embedded systems 

4. Develop the real time systems related to Electrical Engineering 

Microprocessor (8085) 

Module -I 

1. Introduction (1L) 

2. Architecture of 8085, Programming model  and  Instruction set  (2L) 

3. Timing Diagrams and execution of instruction  (1L) 

4. How to write simple programs (addition/subtraction, delay routine etc.)  (1L) 

5.  Interfacing of Memory Device (ROM & R/WM)  (2L) 

6.  Interfacing of IO devices, Keyboard, LED, 7-segment display, ADC, DAC, matrix keyboard (5L)     

[12L] 

Module -II 

7. Generation of different waveforms    (1L) 

8. Programs of higher level and conversion of codes (2L) 

9. Interrupts –(software and hardware) and realisation with examples  (3L) 

10. Interfacing of standard I/O devices – 8255A, 8253/54, concept of serial communication  (3L)  

[9L] 

Microcontroller (8051) 

Module - III 

1. Introduction 

2. Architecture of 8051, facility provided thru pins and concepts of I/O ports, Power-on-reset, Oscillator circuit 

3. Memory organization: detailing of internal RAM, SFRs  

4. Instruction set, Assembly level Programming concept and simple programs  

5. Timers and counters and its different modes 

6. Simple programs using timer-counter 

7. Interrupts and its priority 

8. Serial Communication          [11L] 

Module - IV 

9. Programming of Microcontroller in C Language 

10. Interfacing of Keyboard, LEDs , 7- segment display, LCD 

11. Interfacing of ADC and DAC and sensors,  

12. Interfacing of relays, opto-coupler, DC Motor, stepper motor 

13. Interfacing of real time clock 

14. Advanced serial data transfer protocols: I2C, SPI      [7L] 

PIC Microcontroller 

Inrtoduction and basic features         [1L] 

Text Books: 

1. Microprocessor Architecture, Programming and Applications with 8085 by R. S. Gaonkar, Penram Pub. 

2. The 8051 Microcontroller Based Embedded Systems by Manish K Pate, McGrawHill Pub. 

3. 8051Microcontroller and Embedded Systems by Muhammad Ali Mazidi, Janice Mazidi, Janice Gillispie Mazidi . 

-----------------------------------------  



 

Principles of Management (HMTS-3201) 

 

      2L/Week                                                                                               Credit-2 

  

 Module 1: 

       Management: Definition, nature, purpose and scope of management, Skills and   

       roles of a Manager, functions, principles; Evolution of Management Thought: Taylor  

       Scientific Management, Behavioral Management, Administrative Management,  

       Fayol’s Principles of Management, Hawthorne Studies.    (4L) 

 

Module 2: 

a) Planning: Types of plans, planning process, Characteristics of planning, 

Traditional objective setting, Strategic Management, premising and forecasting. 

b) Organizing: Organizational design and structure, Coordination, differentiation and 

integration. 

c) Staffing: Human Resource Management and Selection, Performance appraisal and 

Career strategy, Managing Change. 

d) Decision-Making: Process, Simon’s model of decision making, creative problem 

solving, group decision-making. 

e) Coordinating: Concepts, issues and techniques. 

f) Controlling: Concept, planning-control relationship, process of control, Types of 

Control, Control Techniques (8L) 

       

     Module 3: 

     Span of management, centralization and de-centralization Delegation, Authority &  

     power - concept & distinction, Line and staff organizations. (4L) 

 

    Module 4: 

    Organization Behaviour: Motivation, Leadership, Communication, Teams and Team 

    Work. (6L) 

   Management by Objectives (MBO): Management by exception; Styles of    

   management: (American, Japanese and Indian), McKinsey’s 7-S Approach, Self  

   Management. (2L) 

 

 

 

 

Evaluation: 

Max. Marks-100 

Internal Test-30 

Semester End Test-70 

 

 

Suggested Readings: 

1. Harold Koontz & Heinz Weihrich, Essentials of Management, TMH. 

2. Stoner, Freeman, Gilbert Jr., Management, PHI. 

3. Bhatt & Kumar, Principles of Management, OUP. 

 



DIGITAL SIGNAL PROCESSING 

CODE: ELEC3231 

CONTACT: 3L 
 

COURSE OUTCOMES OF DIGITAL SIGNAL PROCESSING 

Students will be able to 

• Develop a clear conception about discrete time signals 

• Understand the concept of  convolution sum and its properties 

•  Realize the fundamentals of  various transformation techniques 

• Compute discrete Fourier Transform by various algorithms 

• Design FIR and IIR filters 

• Acquire elementary knowledge about digital signal processors 

 

Module-I 

Discrete-time signals: Review of concepts of sampling and discrete time signals. Sequences-

periodic, energy, power, sample, step, ramp and complex exponentials. Arithmetic operations on 

sequences. Concept of convolution, graphical, analytical and overlap-add methods to compute 

convolution.            [6] 

LTI systems: Definition, difference-equation representation, impulse response. Properties of 

convolution with physical interpretations-interconnection of LTI systems.   [3] 
 

Module-II 

z-transform: Review of z-transform and its properties, Application of z-transform. Concepts of 

z-transfer function. Stability and causality conditions for LTI systems. Recursive and non 

recursive systems, FIR and IIR systems.         [5] 

Transformation techniques: Continuous-time to discrete-time transformation: Mapping using 

impulse invariant transformation, bilinear transformation, approximation of derivative and 

matched z-transformation.           [5] 

          

Module-III 

Discrete Fourier Transform: Introduction to discrete-time Fourier transform (DTFT). Concepts 

of discrete Fourier transform (DFT) and inverse discrete Fourier transform (IDFT), properties of 

DFT. Computational burden of DFT, DFT/IDFT matrices, multiplication of DFTs. Concepts of 

circular convolution and its computation.         [6] 

Fast Fourier Transform: Importance of Fast Fourier Transform (FFT), Implementation- Radix-

2 algorithm, decimation-in-time and decimation-in-frequency algorithms, concepts of Butterflies, 

signal flow graphs.  Comparison of computational load of DFT and FFT.    [4] 
 

Module-IV 

Filter Design: Basic concepts of IIR and FIR filters, difference equations, design of Butterworth 

IIR  filters using impulse invariant and bilinear transforms, design of linear phase FIR filters, 

rectangular window function, circular complex convolution integral, Gibbs phenomenon. 

Concepts of Hamming, Hanning and Blackman window.      [8] 

Digital Signal Processor: Elementary ideas of the architecture and important instruction sets of 

TMS320C 5416/6713 processor, development of small programs in Assembly Language.  [2] 
           Total= 39L  

 



TEXT BOOKS: 

1. Digital Signal Processing,Principles, Algorithms and Applications, J.G.Proakis & D.G.Manolakis, 

Pearson  

2. Digital Signal Processing, S.Salivahanan, A.Vallabraj & C. Gnanapriya, TMH Publishing Co. 

3. Digital Signal Processing, P. Rameshbabu, Scitech Publications (India). 

4. Digital Signal processing – T.K. Rawat, Oxford 

 

REFERENCE BOOKS: 1. Digital Signal Processing, Chen, OUP 

2. Digital Signal Processing, Johnson, PHI 

3. Digital Signal Processing using MATLAB, Ingle, Vikas. 

4. Digital Signal Processing, Ifeachor, Pearson Education. 

 



 

 

Electrical Machine Dynamics  
CODE:  ELEC 3232                                                CONTACT: 3L 

 

The subject helps the student  to become familiarized  with  modern machines which are to be applied in 

practical field and to design and development  for the research skill and find solution of real problems.     

 

MODULE-I 

Generalized theory of electric machines: 

The Primitive machine, Voltage equations of the Primitive machine. Invariance of power. Transformation 

from a displaced brush axis, Transformation from three phases to two phases, Transformation from 

rotating axes to stationary axes. Physical concepts of Park’s transformations. Transformed impedance 

matrix. Electrical torque. Restriction of the generalized theory of electrical machines.                           

.                                                                                                                                                                  [12] 

   

MODULE-II 

Direct Current machine dynamics:  
Steady state analysis, and transient analysis of D.C machines. Transfer functions of D.C machines. 

Electrical braking of D.C motors. Parallel operation of D.C generators.                                                  [8] 

 

MODULE-III 

 Synchronous Machine Dynamics:  
Basic synchronous machine parameters. Behavior of the machine under certain short circuit condition, 

short circuit oscillogram. Transient analysis of synchronous machine. Transient torque. Sudden reactive 

loading and unloading. Steady state and transient Power angle Characteristic. Large angular oscillation.  

Synchronous machine Dynamics. Electrical braking of synchronous motor.                           

.                                                                                                                                                                  [12] 

 

MODULE-IV 

Induction Machine Dynamics: 
 Induction machine dynamics during starting and braking. Acceleration time, Induction machine 

dynamics during normal operation, Operation on unbalanced supply voltage. Slot harmonics. Harmonic 

effects on Induction motor, Harmonic equivalent circuit and harmonic torque.                                                         

.                                            [8] 

 

 

Text Books : 

 

Reference Books : 

 

1. Generalized Theory of Electrical Machines by    

Dr. P.S. Bimbhra  

2. Electrical Machinery by S.K.Sen  

3. Electric motor drives, modeling, analysis and 

control, R. Krishnan 

4 Dynamic Simulation of Electric Machinery using 

MATLAB  by C. Ong,   

5 Analysis of Electric Machinery and Drive 

Systems by P.C. Krause, Oleg Wasynczuk, Scott 

D. Sudhoff 

6. Electromechanical Motion Device by P.C. 

krause, O.Wasynczuk 

1. Modern power electronics and AC drives, B.K. 

Bose 

2. Electrical Machinery, A.E. Fitzgereld, C. 

Kingslay and S.D. Uman 

 

 



POWER SYSTEM-II  Lab 

Code: ELEC3211 

Contact: 3P 
 

 

1. Polarity,  ratio  and  magnetization characteristics test on   CT and PT 

2. To Study & Testing of ON-delay relay and  OFF-delay relay 

3. To  Study the Inverse characteristics of  a Under-Voltage relay 

4. To  Study the Inverse characteristics of  Earth Fault relay 

5. To  Study the Inverse characteristics of  Over-Current relay 

6. To  Study the Inverse characteristics  of  Directional Over-Current relay 

7. To  Study Transformer Protection using Electro-mechanical Type Differential relay 

8. To study Short Circuit Analysis using Network Analyzer  

9. To Study the Performance of Over-Current Relay  using  ETAP software simulation. 

10. To Study the Performance of Under-Voltage Relay  using  ETAP software simulation. 

11. To Study the Performance of Differential Relay  for Transformer Protection using ETAP 

software simulation. 

12. To Study the Load Flow analysis by Gauss-Seidel & Newton-Raphson method using  

ETAP or MATLAB software simulation 

 



POWER ELECTRONICS LAB 

ELEC3212 

Contact: 3P 
 

List of Experiments: 

 

1. Study of the characteristics of an SCR.  

2. Study of the characteristics of a TRIAC. 

3. Study of different triggering circuits of an SCR 

4. Study of the operation of a single phase full controlled bridge converter with R and R-L load. 

5. Study of performance of single phase half controlled symmetrical and asymmetrical bridge 

converters. 

6. Study of performance of step down chopper with R and R-L load. 

7. Study of performance of single phase controlled converter with and without source inductance 

(Simulation). 

8. Study of performance of step up and step down chopper with MOSFET, IGBT and GTO as 

switch (Simulation). 

9. Study of performance of single phase half controlled symmetrical and asymmetrical bridge 

converter (Simulation). 

10. Study of performance of three phase controlled converter with R & R-L load (Simulation). 

11. Study of performance of PWM bridge inverter using MOSFET as switch with R and R-L 

load (Simulation). 

12. Study of performance of three phase AC controller with R and R-L load (Simulation). 

13. Study of performance of a Dual converter (Simulation). 

14. Study of performance of a Cycloconverter (Simulation). 
 

 



CONTROL SYSTEM LABORATORY 

CODE: ELEC3213 

CONTACT: 3P  
 

1. Familiarization with MATLAB control system tool box, MATLAB Simulink tool box  

2. Simulation of Step response and Impulse response for type-0, type-1 & Type-2 system with 

unity feedback using MATLAB. 

3. Determination of Root locus, Bode plot, Nyquist plot using MATLAB control system tool box 

and  different control system specifications from the plot. 

4. Determination of approximate transfer functions from the Bode plot. 

5. Study of P, PI, PD and PID control action for first and second order system using Z-N method.  

6. Tuning of P, PI, PD and PID controllers for higher order plants with and without dead time. 

7. Design of Lead and Lag compensators. 

8. Evaluation of steady state error, rise time, setting time, percentage peak overshoot, gain 

margin, phase margin etc. with incorporation of Lead and Lag compensators. 

9. Design of linear state feedback controllers for a system using MATLAB.  
 



 

 

Department of Electrical Engineering 

Microprocessor and Microcontroller Lab (ELEC 3214)  

Contact Hours: (0+0+3) 

 

LIST OF EXPERIMENTS  

 

1. a) Familiarization with Microprocessor kit  

i) Starting and ending address of R/W Memory 

ii) To write a program in assembly level consulting the Hex table and address generation 

iii) To enter a program, how to run and how to verify the result in a Microprocessor kit 

iv) To edit a program in PC, how to assemble it, how to link it to generate a .hex file and how 

to download the .hex file to the kit using serial com port and execute it etc. etc. 

       b) To write a program (WAP) in assembly level to add two numbers, taken in registers and store the  

                  result in a memory location. 

Write a program (WAP) in assembly level 

2. a) to add two numbers stored in two consecutive memory locations and store the sum in next memory 

location. 

b) to add ten numbers stored in consecutive memory locations and store the sum in a memory location 

(assuming the result will not produce any carry). 

3. a) to store the incremental data in consecutive memory locations. 

b) to copy the block of data from one memory area to another memory area 

c) to copy and paste the block of data from one memory area to another memory area 

4. a) to find the largest / smallest number in a block of data. 

b) to arrange the block data in ascending / descending order. 

5. a) to  unpack a BCD number and pack an unpacked BCD number. 

b) Addition of two BCD numbers. 

6. a) to convert a BCD number to the corresponding Binary number. 

b) to convert a binary number to the corresponding BCD number. 

7. a) to convert a BCD code to a common anode 7-segment code. 

b) to convert a binary code to the corresponding ASCII code. 

8. a) to configure the ports of 8255 Programmable Peripheral Interface (PPI) 

b) to interface a 7 segment LED display, to blink the LEDs of a 7-segment for  half second ‘on’ and half 

second ‘off’ 

9.  to display 0 thru 9 on 7-segment display for half second display and half second off. 

10. to generate different waveforms ( square, saw-tooth, triangle and sine ) using DAC0808 interfacing. 

11. to interface an ADC0808/0804 with microprocessor/microcontroller and take a digital data in 

corresponding to an analog data and store it in a memory. 

12. to interface a 16X2 LCD display with 8051 microcontroller. 

13. 4X4 keyboard interfacing with 8051 microcontroller. 

14. Familiarization with integrated development environment (IDE) of PIC microcontroller, programming 

and running a sample program to blink an LED etc. 

-----------------------------------  

 



Personality Development (HMTS 3221) 

1L/week                                                                                                        Credit 1 

Module 1 

Self-Growth 

i. Self Growth- Maslow’s Hierarchy of Needs Theory  

ii. Anger, Stress & Time Management- Theories and application 

iii. SWOT Analysis 

Module II 

Stepping Up 

i. Growth & Environment 

ii. Competitive Spirit 

iii. Responsibility Factor 

Module III 

Professional Communication 

i. Impression Management- theory on social psychology 

ii. Employability Quotient 

iii. Cross-cultural communication 

Module IV 

Leadership & Team Playing 

i. Leadership & Team Playing: Theories, Styles, Stages 

ii. Motivation, Negotiation Skills, Conflict Management 

iii. Planning & Envisioning: Initiative and Innovation in the  Work Environment- De Bono’s Six 

Thinking Hats 

Evaluation:  

Max.Marks-100(sessional) 

25 marks/ module 

 

Methodology: Assignment and project 

Suggested Reading 

1. Personality Development and Soft Skills by Barun K. Mitra, Oxford University, 2011 

2. Soft Skills: An Integrated Approach to Maxmise Personality by Gajendra Singh Chauhan and 

Sangeeta Sharma, Wiley, 2016 

3. The Ace of Soft Skills: Attitude, Communication and Etiquette for Success by Gopalaswamy 

Ramesh and Mahadevan Ramesh, Pearson, 2010 

-----------------------------------------------  
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