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Unit - I 

Control of D.C. motors by converters:- Introduction to Thyristor Controlled Drives, 

single phase semi and fully controlled converters and three semi and fully controlled 

converters connected to d.c. separately excited and d.c. series motors-continuous current 

operation, Output voltage and current waveforms, Speed and Torque expression, Speed-

Torque Characteristics, Problems on converter fed d.c. motors. 

Unit - II 

Four quadrant operation of D.C. Drives:- Introduction to Four quadrant operation, 

Motoring operations, Electric braking, Plugging, dynamic and regenerative braking 

operations. Four quadrant operation of D.C. motor by Dual converters-Closed loop 

operation of DC motor (Block diagram only)Control of D.C. Motors by Choppers:-Single 

quadrant, Two-quadrant and four quadrant chopper fed d.c. separately excited and series 

excited motors, Continuous current operation, Output voltage and current waveforms-

Speed torques expressions-Speed torque characteristics, Problems on Chopper fed d.c. 

motors, Closed loop operation (Block diagram only) 

Unit-III 

Control of Induction Motors on stator side:-Control of Induction Motor by AC Voltage 

controllers- Waveforms, Speed torque characteristics, Variable frequency control of 

induction motor by Voltage Source, Current Source inverters and cycloconverters, PWM 

control Comparison of VSI & CSI operations, Speed- torque Characteristics, Numerical 

problems on induction motor drives, Closed loop operation of induction motor drives. (Block 

diagram only) 

Unit-IV 

Control of Induction Motors from rotor side:-Static rotor resistance control, Slip 

power recovery static Scherbius Drive, Static Kramer Drive, Their performance and speed 

torque characteristics advantages- application-problems. 

Unit-V 

Control of Synchronous Motors:- Separate control & Self control of synchronous motors, 

Operation of self controlled synchronous motors by VSI, CSI and Cycloconverters. Load 

commutated CSI fed Synchronous motor, Operation, Waveform, Speed torque 

Characteristics, Application, Advantage, Numerical problems, Closed loop operation os 

synchronous motors drives. (Block diagram only) 

 

References: 

1. G.K. Dubey "Fundamentals of Electrical Drives"-. Narosa Publications 

2. Gopal K. Dubey "Power semiconductor Controlled Drives"- PHI 

3. S.B. Dewan, G.R. Slemon, A. Straughen "Power semiconductor Controlled Drives 

4. B.K. Bose "Power Electronic control of AC Drives". PHI Learning. 

5. Ned Mohan Electrical Drive Wiley India 

6. V. Subramanyam "Thyristor control of Electric Drive" Tata Mc Graw Hill Pub 

7. N.K. De , P.K. Sen "Electric Drives" PHI 

8. S.K. Pillai, "A first course of Electrical Drive" New age International. 

9. S.K. Pillai. "Analysis of Thyristor Power conditioned Motors" University Press (India)Ltd. 

Sub Code: EX-701                      Sub Name: Electrical Drives                                        4 Credits 
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List of Experiments 

1. Study of thyristor controlled D.C drive 

2. Study of chopper fed DC motor 

3. Study of A.C. single phase motor speed control using triac. 

4. Study of V/F control operation of three phase induction motor. 

5. Dynamic breaking operation for DC motor study using software. 

6. Dynamic breaking operation for AC motor study using software. 
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Unit – I Basic Concepts 

Economics & Terminal equipment of HVDC transmission systems: Types of HVDC Links – 

Apparatus required for HVDC Systems – Comparison of AC &DC Transmission, 

Application of DC Transmission System – Planning & Modern trends in D.C. Transmission. 

Unit – II Analysis of HVDC Converters 

Choice of Converter configuration – analysis of Graetz – characteristics of 6 Pulse & 12 

Pulse converters – Cases of two 3 phase converters in star –star mode – their performance. 

Unit – III Converter & HVDC System Control 

Principal of DC Link Control – Converters Control Characteristics – Firing angle control – 

Current and extinction angle control – Effect of source inductance on the system; Starting 

and stopping of DC link; Power Control. 

Unit-IV Reactive Power Control in HVDC 

Reactive Power Requirements in steady state-Conventional control strategies-Alternate 

control strategies-sources of reactive power-AC Filters – shunt capacitors-synchronous 

condensers. 

Unit –V Power Flow Analysis in AC/DC Systems 

Modelling of DC Links-DC Network-DC Converter-Controller Equations-Solution of DC 

load flow – P.U. System for d.c. quantities-solution of AC-DC Power flow-Simultaneous 

method-Sequential method. 

Unit-VI Converter Fault & Protection 

Converter faults – protection against over current and over voltage in converter station – 

surge arresters – smoothing reactors – DC breakers –Audible noise-space charge field-

corona effects on DC lines-Radio interference.  

Unit – VII Harmonics & Filters 

Generation of Harmonics –Characteristics harmonics, calculation of AC Harmonics, Non- 

Characteristics harmonics, adverse effects of harmonics – Calculation of voltage & Current 

harmonics – Effect of Pulse number on harmonics 

Types of AC filters, Design of Single tuned filters –Design of High pass filters. 

 

References: 

1. HVDC Power Transmission Systems: Technology and system Interactions – by K.R.Padiyar, New 

Age 

International (P) Limited, and Publishers. 

2. EHVAC and HVDC Transmission Engineering and Practice – S.Rao. 

3. HVDC Transmission – J.Arrillaga. 

4. Direct Current Transmission – by E.W.Kimbark, John Wiley & Sons. 

5. Power Transmission by Direct Current – by E.Uhlmann, B.S.Publications. 

 

 

 

 

Sub Code: EX-702                      Sub Name: HVDC Transmission                               4 Credits 
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Unit – I Construction and Principle of operation 

Constructional Features of wound rotor and salient pole machines – Armature windings – 

Integral slot and fractional slot windings; Distributed and concentrated windings – 

distribution, pitch and winding factors – E.M.F Equation. 

 

Unit-II Synchronous Generator Characteristics 

Harmonics in generated e.m.f. – suppression of harmonics – armature reaction – leakage 

reactance – synchronous reactance and impedance – experimental determination - phasor 

diagram – load characteristics. 

 

Unit – III Regulation of Synchronous Generator 

Regulation by synchronous impedance method, M.M.F. method, Z.P.F. method and A.S.A. 

methods – salient pole alternators – two reaction analysis – experimental determination of 

Xd and Xq (Slip test) Phasor diagrams – Regulation of salient pole alternators. 

 

Unit – IV Parallel Operation of Synchronous Generator 

Synchronizing alternators with infinite bus bars – synchronizing power torque – parallel 

operation and load sharing - Effect of change of excitation and mechanical power input. 

Analysis of short circuit current wave form – determination of sub-transient, transient and 

steady state reactances. 

 

Unit – V Synchronous Motors – Principle of Operation 

Theory of operation – phasor diagram – Variation of current and power factor with 

excitation – synchronous condenser – Mathematical analysis for power developed . 

Power Circles: Excitation and power circles – hunting and its suppression – Methods of 

starting – synchronous induction motor. 

 

Text Books: 

1. Electric Machines – by I.J.Nagrath & D.P.Kothari, Tata Mc Graw-Hill Publishers, 7th 

Edition 2005. 

2. Electrical Machines – by P.S. Bimbra, Khanna Publishers. 

 

Reference:  

1. The Performance and Design of A.C.Machines – by M.G.Say, ELBS and Ptiman & Sons. 

2. Electric Machinery – by A.E. Fitzgerald, C.Kingsley and S.Umans, Mc Graw-Hill    

Companies, 5th edition, 1990. 

3. Theory of Alternating Current Machinery by Langsdorf, Tata Mc Graw-Hill, 2nd edition. 

4. Electromachanics-III (Synchronous and single phase machines), S.Kamakashiah, Right 

Publishers. 

 

 

 

 

Sub Code: EX-703                      Sub Name: Electrical Machines – III             4 Credits 
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List of Experiments (expandable) 

 [1] To plot magnetisation characteristic of a separately excited DC generator 

[2] To perform load test on DC generators. 

[3] To perform load test on DC series and shunt motor 

[4] To perform Swinburn’s test on a DC machine and find out its efficiency under full 

      load condition. 

[5] To conduct Hopkinson’s test on a pair of DC shunt machine. 

[6] To perform OCC and SCC test on an alternator and determine its regulation. 

[7] To determine regulation of alternator using mmf and zpf methods. 

[8] To synchronise alternator with infinite bus bar. 

[9] To plot V and inverted V curves for a synchronous motor 

[10] To find Xd and Xq of salient pole synchronous machine by slip test. 

[11] To Determine negative sequence and zero sequence reactance of an alternator. 

[12] To determine subtransient direct axis and quadrature axis synchronous reactances of 

       salient pole machine. 
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UNIT-1 

Introduction to reliability and indices. Review of probality theory. Density and distribution 

function of continuous and discrete random variable. 

 

UNIT-II 

Component reliability, hazard function, failure laws, exponential failure law, wear in period 

and its importance. Safety and reliability, replacement, methods of reliability improvement. 

 

UNITE-III 

Reliability evaluation of series, parallel, and series–parallel network. Complex network 

reliability evaluation using event, space, decomposition, tie-set, cut-set and, Satand by 

system and load sharing system,multi state models. 

 

UNIT-IV 

Markov process, State diagram, Availability and unavailability function. Evaluation of time 

dependent and limiting state probabilities. MTTF calculation. Concept of frequency and 

durations. State enumeration method for evaluating failure frequency, MUT, 

MDT,frequency balance approach. 

 

UNIT-V 

Reliability testing, estimation of reliability function, failure function and MTTF from 

grouped and ungrouped datas , censoring and accelerations ,parametric methods. 

 

 

Text Books 

1. Introduction to reliability engineering –E.E.Lewis, John Wiely and Sons, 1987 

2. Reliability and maintainability engineering, C.E. Ebeling, TMH, 2006 

 

Reference 

1. Reliability Engineering : Probability Models and maintanance methods –Joel      

A.Nochlas,Taylor and Prancis 2005 

2. Reliability evaluation of engineering system: concept and techniques-R. Billinton, 

R.N.Allon, Pitman, 1984 

 

 

 

 

 

 

 

 

 

 

Sub Code: EX-7101                    Sub Name: Reliability Engineering                     4 Credits 
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Unit-I Introduction to cellular mobile system 

A basic cellular system, performance criteria, uniqueness of mobile radio environment, 

operation of cellular systems, planning of cellular system. 

Elements of cellular radio system design 

General description of problem, concept of frequency reuse channels, co-channel 

interference reduction factor, desired C/I in an omni-directional antenna system, hand off 

mechanism, cell splitting, components of cellular systems. 

 

Unit-II Cell coverage for signal and traffic 

General introduction, mobile point-to-point model, propagation over water or flat open area, 

foliage loss, propagation in near- in distance, long distance propagation, path loss from 

point-to-point prediction model, cell site antenna heights and signal coverage cells, mobile-

to-mobile propagation. 

Cell site antennas and mobile antennas 

Equivalent circuits of antennas, gain and pattern relationship, sum and difference 

patterns, antennas at cell site, unique situations of cell site antennas, mobile antennas. 

 

Unit-III Cochannel interference reduction 

Cochannel interference, real time cochannel interference measurement at mobile radio 

transceivers, design of antenna systems - omni directional and directional, lowering the 

antenna height, reduction of cochannel interference, umbrella- pattern effect, diversity 

receiver, designing a system to serve a predefined area that experiences cochannel 

interference. 

Types of Noncochannel interference 

Adjacent channel interference, near-end-far-end interference, effect on near-end mobile 

units, cross-talk, effects of coverage and interference by applying power decrease, antenna 

height decrease, beam tilting, effects of cell site components, interference between systems, 

UHF TV interference, long distance interference. 

 

Unit-IV Frequency management and Channel Assignment 

Frequency management, frequency spectrum utilization, setup channels, channel 

assignment, fixed channel assignment, non-fixed channel assignment algorithms, 

additional spectrum, traffic and channel assignment, perception of call blocking from the 

subscribers 

Handoffs and dropped calls 

Value of implementing handoffs, initiation of handoff, delaying a handoff, forced handoff, 

queuing of handoff, power- difference handoff, mobile assisted handoff and soft handoff, 

cell-site handoff and intersystem handoff, dropped call rate formula. 

 

Unit-V Digital Cellular Systems 

GSM- architecture, layer modeling, transmission, GSM channels and channel modes, 

multiple access 

 

Sub Code: EX-7102           Sub Name: Cellular Mobile Communication                 4 Credits 
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scheme. CDMA- terms of CDMA systems, output power limits and control, modulation 

characteristics, call processing, hand off procedures. Miscellaneous mobile systems- TDD 

systems, cordless phone, PDC, PCN, PCS, non cellular systems. 

 

 

References: 

1. Lee: Cellular and Mobile Telecommunication- Analog & digital systems, TMH. 

2. Rappaport: Wireless Communications- principles and practice, Pearson Education. 

3. Lee: Mobile communications design fundamentals, Wiley India. 

4. Faher Kamilo: Wireless Digital Communication, PHI Learning. 

5. Raj Kamal: Mobile Computing, Oxford University Press. 
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UNIT-I  

Introduction, power quality -voltage quality, power quality evaluations procedures term 

and definition: general classes of power quality problem, causes & effect of power quality 

disturbances.  

UNIT-II  

Voltage sags and interruption: sources of sags and interruption, estimating voltages sag 

performance, fundamental principles of of protection, monitoring sags.  

UNIT-III  

Transients over voltages: sources of transient over voltages, principles of over voltages 

protection, utility capacitor switching transients, fundamentals of harmonics and 

harmonics distortion, harmonics sources from commercial load and from industrial loads.  

UNIT-IV  

Applied harmonics: harmonics distortion evalutions, principles for controlling harmonics, 

harmonics studies devices for controlling harmonic distortion, filters, passive input filter 

standards of harmonics.  

UNIT-V  

Electro-magnetic compatibility, constant frequency control, constant tolerance band control, 

variable tolerance band control, discontinuous current control.  

 

 

Reference  

1. Power Quality- by R.C. Duggan  

2. Power System harmonics –by A.J. Arrillga  

3. Power electronic converter harmonics –by Derek A. Paice 

 

 

 

 

 

 

 

 

 

 

 

Sub Code: EX-7103                       Sub Name: Power Quality                       4 Credits 
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Unit-I 

Digital Image Processing (DIP) 

Introduction, examples of fields that use DIP, fundamental steps in DIP, components of an 

image processing system. 

Digital Image Fundamentals: elements of visual perception, image sensing and 

acquisition, image sampling and quantization, basic relationships between pixels. 

Unit-II 

Image Transforms 

Two-dimensional (2D) impulse and its shifting properties, 2D continuous Fourier 

Transform pair, 2D sampling and sampling theorem, 2D Discrete Fourier Transform (DFT), 

properties of 2D DFT. 

Other transforms and their properties: Cosine transform, Sine transform, Walsh 

transform, Hadamard transform, Haar transform, Slant transform, KL transform. 

Unit-III 

Image Enhancement 

Spatial domain methods: basic intensity transformation functions, fundamentals of 

spatial filtering, smoothing spatial filters (linear and non-linear), sharpening spatial filters 

(unsharp masking and high boost filters), combined spatial enhancement method. 

Frequency domain methods: basics of filtering in frequency domain, image smoothing 

filters (Butterworth and Gaussian low pass filters), image sharpening filters (Butterworth 

and Gaussian high pass filters), selective filtering. 

Unit-IV 

Image Restoration 

Image degradation/restoration, noise models, restoration by spatial filtering, noise 

reduction by frequency domain filtering, linear position invariant degradations, estimation 

of degradation function, inverse filtering, Wiener filtering, image reconstruction from 

projection. 

Unit-V 

Image Compression 

Fundamentals of data compression: basic compression methods: Huffman coding, 

Golomb coding, LZW coding, Run-Length coding, Symbol based coding. Digital image 

watermarking, representation and description- minimum perimeter polygons 

algorithm (MPP).  

 

References: 

1. Jain Anil K., “Fundamentals of Digital Image Processing”, PHI Learning 

2. Rafael, C. Gonzlez., and Paul, Wintz, “Digital Image Processing”, Addison- 

Wesley Publishing Company. 

3. Sosenfeld, and Kak, A.C., “Digital Image Processing”, Academic Press. 

4. William K. Pratt., “Digital Image Processing”, John Wiley and Sons. 

5. Tamal Bose Digital signal processing wiley india 

 

 

Sub Code: EX-7201                       Sub Name: Digital Image Processing          4 Credits 
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Unit I 

Introduction to SCADA and PLC: SCADA: Data acquisition system, evaluation of 

SCADA, communication technologies, monitoring and supervisory functions. PLC: Block 

diagram, programming languages, Ladder diagram, Functional Block diagram, 

Applications, Interfacing of PLC with SCADA. 

 

Unit II 

SCADA system components: Schemes, Remote Terminal Unit, Intelligent Electronic 

Devices, Communication Network, SCADA server. 

 

Unit III 

SCADA Architecture-Various SCADA Architectures, advantages and disadvantages of 

each system, single unified standard architecture IEC 61850 SCADA / HMI Systems. 

 

Unit IV 

SCADA Communication-Various industrial communication technologies- wired and 

wireless methods and fiber optics, open standard communication protocols. 

 

Unit V 

Operation and control of interconnected power system-Automatic substation control, 

SCADA configuration, Energy management system, system operating states, system 

security, state estimation, SCADA applications Utility applications, transmission and 

distribution sector operation, monitoring analysis and improvement. Industries oil gas and 

water. Case studies, implementation, simulation exercises. 

 

 

 

 

Reference  

1. Stuart A Boyer: SCADA supervisory control and data acquisition. 

2. Gordan Clark, Deem Reynders, Practical Modem SCADA Protocols. 

3. Sunil S. Rao, Switchgear and Protections, Khanna Publication. 

 

 

 

 

  

 

 

 

Sub Code: EX-7202                Sub Name: SCADA Systems & Application         4 Credits 
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UNIT – I Renewable Energy Systems 

Energy Sources, Comparison of Conventional and non-conventional, renewable and non-

renewable sources. Statistics of world resources and data on different sources globally and 

in Indian context. Significance of renewable sources and their exploitation. Energy 

planning, Energy efficiency and management. 

UNIT – II Wind Energy System 

Wind Energy, Wind Mills, Grid connected systems. System configuration, working 

principles, limitations. Effects of wind speed and grid conditions. Grid independent systems 

- wind-battery, wind diesel, wind-hydro biomass etc. wind operated pumps, controller for 

energy balance. Small Hydro System Grid connected system, system configuration, working 

principles, limitations. Effect of hydro potential and grid condition. Synchronous versus 

Induction Generator for standalone systems. Use of electronic load controllers and self 

excited induction generators. Wave Energy System: System configuration: grid connected 

and hybrid systems. 

UNIT – III Solar Radiation 

Extraterrestrial solar radiation, terrestrial solar radiation, Solar thermal conversion, Solar 

Photo tonic System Solar cell, Solar cell materials, efficiency, Characteristics of PV panels 

under varying insulation. PV operated lighting and water pumps, characteristics of motors 

and pumps connected to PV panels. 

Biomass Energy System: System configuration, Biomass engine driven generators, 

feeding loads in stand-alone or hybrid modes, Biomass energy and their characteristics. 

UNIT – IV Energy From Oceans 

Ocean temperature difference, Principles of OTEC, plant operations, 

Geothermal Energy 

Electric Energy from gaseous cells, Magneto-hydro generated energy, Non hazardous 

energy from nuclear wastes, Possibilities of other modern non-conventional energy sources.  

UNIT – V Electric Energy Conservation 

Energy efficient motors and other equipment. Energy saving in Power Electronic controlled 

drives. Electricity saving in pumps, air-conditioning, power plants, process industries, 

illumination etc. Methods of Energy Audit. 

Measurements Systems; efficiency measurements. energy regulation, typical case 

studies, various measuring devices analog and digital, use of thyristers. 

 

References: 

1. John Twidell & Toney Weir, Renewable Energy Resources, E & F N Spon. 

2. El-Wakil, Power Plant Technology, McGraw Hill. 

3. Rai G D, Non-conventional Energy Resources, Khanna. 

4. F Howard E. Jordan, "Energy-Efficient Electric Motor & their Application-II", Plenum 

Press, NeW York, NUSA. 

5. Anna Mani, "Wind Energy Resource Survey in India-Ill", Allied Publishers Ltd., New 

Delhi, 

6. S.P. Sukhatme: Solar Energy, TMH-4e, 

7. Dr. A. Ramachandran, Prof B.V Sreekantan & M F.C. Kohli etc, "TERI Energy Data 

Directory &Year book 1994-95", Teri Tata Energy Research Institute, New Delhi. 

Sub Code: EX-7203    Sub Name: Renewable & Non Conventional Energy Systems   4 Credits 
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The Major Project Work provides students an opportunity to do something on their own and 

under the supervision of a guide. Each student shall work on an approved project, which 

may involve fabrication, design or investigation of a technical problem that may take 

design, experimental or analytical character or combine element of these areas. The project 

work involves sufficient work so that students get acquainted with different aspects of 

manufacture, design or analysis. The students also have to keep in mind that in final 

semester they would be required to implement whatever has been planned in the Major 

Project in this semester. It is possible that a work, which involves greater efforts and time 

may be taken up at this stage and finally completed in final semester, but partial 

completion report should be submitted in this semester and also evaluated by an external 

examiner. At the end of semester, all students are required to submit a synopsis. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sub Code: EX-704      Sub Name: Major Project (Planning & Literature survey)     2 Credits 
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SCHEME OF STUDIES 

Duration: 2 weeks after the VI semester in the summer break, Assessment in VII semester. 

 

SCHEME OF EXAMINATION 

For the assessment of industrial training undertaken by the students, following 

components are considered with their weightage. 

(a) Term work 

In Industry Marks allotted 

1. Attendance and General Discipline                                                            05 

2. Daily diary Maintenance                                                                             05 

3. Initiative and participative attitude during training                                05 

4. Assessment of training by Industrial Supervisor/s                                    05 

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

           TOTAL                                                                                                   20 

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

(b) Practical/Oral Examination (Viva-Voce) In Institution Marks allotted 

1. Training Report                                                                                          10 

2. Seminar and cross questioning (defense)                                                  20 

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

       TOTAL                                                                                                      30 

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

Marks of various components in industry should be awarded to the students, in 

consultations with the Training and Placement Officer/Faculty of Institute, Who must 

establish contact with the supervisor/Authorities of the organisation where, students have 

taking training to award the marks for term work and I/c of training from Industry. During 

training students will prepare a first draft of training report in consultation with section in-

charge. After training they will prepare final draft with the help of T.P.O./Faculty of the 

institute. Then they will present a seminar on their training and they will face viva-voce on 

training in the institute. 

 

1.1 OBJECTIVE OF INDUSTRIAL TRAINING 

The objective of undertaking industrial training is to provide work experience so that 

student’s engineering knowledge is enhanced and employment prospects are 

improved. The student should take this course as a window to the real World of Work and 

should try to learn as much as possible from real life experiences by involving and 

interacting with industry staff. Industrial training also provides an opportunity to students 

to select an engineering problem and possibly an industry guide for their Major Project in 

final semester. Industrial training of the students is essential to bridge the wide gap 

between the classroom and industrial environment. This will enrich their practical learning 

and they will be better equipped to integrate the practical experiences with the classroom 

learning process.  

 

1.2 LEARNING THROUGH INDUSTRIAL TRAINING 

During industrial training students must observe following to enrich their learning: 

-  Industrial environment and work culture. 

-  Organisational structure and inter personal communication. 

-  Machines/ equipment/ instruments - their working and specifications. 

 

 

Sub Code: EX-705             Sub Name: Industrial Training (Four weeks)            1 Credits 
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-  Product development procedures and phases. 

-  Project planning, monitoring and control. 

-  Quality control and assurance. 

-  Maintenance system. 

-  Costing system. 

-  Stores and purchase systems. 

-  Layout of Computer/ EDP/MIS centres. 

-  Roles and responsibilities of different categories of personnel. 

-  Customer services. 

-  Problems related to various areas of Work etc. 

Faculty and TPO are supposed to plan industrial training in such a manner that students 

get exposure on most of the above arena in the field (world of work). Students are supposed 

to acquire the knowledge on above by - 

1. Observation, 

2. Interaction with officials at the workplace 

3. Study of Literature at the workplace (e.g. User Manual, standards, maintenance 

   schedules, etc.) 

4. "Hand's on" experience 

5. Undertaking / assisting project work. 

6. Solving problems at the work place. 

7. Presenting a seminar. 

8. Participating in-group meeting/ discussion. 

9. Gathering primary and secondary data/ information through various sources, Storage, 

retrieval and analysis of the gathered data. 

10. Assisting officials and managers in their working. 

11. Undertaking a short action research work. 

12. Consulting current technical journals and periodicals in the library. 

13. Discussions with peers. 

 

1.3 GUIDANCE TO THE FACULTY/TPO FOR PLANNING AND IMPLEMENTING 

THE INDUSTRIAL TRAINING 

The industrial training programme, which is spread to 2 weeks’ duration, has to be 

designed inconsultation with the authorities of the work place, keeping in view the need of 

the contents. Following are some of the salient points: 

 Spelling out the objectives of the industrial training in behavioral terms and same is 

informed in advance to the 1) students, 2) authorities of the work place and 3) 

supervising faculty members. 

 Discussing and preparing students for the training for which meetings with the 

students has to be planned. 

 Meeting with industrial personnel and orienting them regarding the objective of the 

training and the expectations of the programme. 

 Correspondence with the authorities of the work place. Orientation classes for 

students on how to make the training most beneficial - monitoring daily diary, 

writing weekly reports, how to interact with various categories of industrial 

personnel, how to behave and undertake responsibilities, how to gather information 

from the workplace,ethics etc. 

 Guiding students to make individual plans (week wise/ day wise) to undertake 

industrial training 

 Developing a system of maintaining training records, by teachers for every batch of 

students for convenient retrieval. 

 Inviting industrial personnel to deliver lectures on some aspects of training. 
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1.4 ACTION PLAN FOR PLANNING STAGES AT THE INSTITUTION LEVEL 

 

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

S.No.        Activity Commencing              Week Finishing week               Remarks 

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

1. Meeting with Principal 

2. Meeting with Colleagues 

3. Correspondence with work place 

(Industries concerned) 

4. Meeting with authorities of 

work place 

5. Orientation of students for industrial 

training 

6. Scrutinizing individual training plan 

of students 

7. Commencement of industrial training 

8. First monitoring of industrial training 

9. Second monitoring of industrial training 

10. Finalization of Training report 

11. Evaluation of performance at 

Industry level 

12. Evaluation of industrial programme in the institution. 

 

1.5 INDUSTRIAL TRAINING DAILY DIARY 

Name of the Trainee:……………………………………….College:………………………………. 

Industry/Work place:…………………………………………………………..Week 

No.:……………… 

Department/Section:………………………………………………………….Date:………………… 

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

Dates Brief of observations made, work done, problem/project undertaken, 

discussion held,literature-consulted etc. 

---------------------------------------------------------------------------------------------------------------- 
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Objective: To develop physical fitness and mental peace among students 

 

UNIT I 

YOG & PRANAYAM::Introduction, benefits of pranayam, Asan 

 

UNIT II 

Meditation  – Agnai, Asanas,  Kiriyas,  Bandas, Muthras, benefits  of Agnai Meditation  

UNIT III 

Benefits  of  santhi  Meditation Kayakalpa  Yoga  Asanas,  Kiriyas,  Bandas,  Muthras 

Meditation Santhi   

 

UNIT IV 

Meditation  Thuriyam  Kayakalpa  Asanas, Kiriyas, Bandas, Muthras Benefits  of  

Thuriyam  

UNIT V 

Meditation  Thuriyam  Kayakalpa  Asanas, Kiriyas, Bandas, Importance  of  Arutkappy & 

muhurtas Meditation  Santhi  Kayakalpa  Asanas,  Kiriyas, Bandas, Muthras  

UNIT VI NATIONAL SPORTS ORGANISATION (NSO)  

Each student  must select  two  of  the  following  games  and  practice for  two hours per  

week.  An  attendance of  80% is  compulsory to earn  the credits specified in  the  

curriculum.  List of  games:  

 Basket Ball 

 Football  

 Volley  Ball  

 Badminton 

 Cricket  

 Throw  ball  

 

 

 

References 

1. Prāṇāyāma Rahasya Book by Ramdev 

2. Sampoorn Yog Vidhya by Rajiv Jain Trilok 

3. Light on Yoga: The Classic Guide to Yoga by the World's Foremost Authority  

by B.K.S. Iyengar 
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http://www.amazon.in/Sampoorn-Vidhya-Rajiv-Jain-Trilok/dp/8183221734/ref=sr_1_2?ie=UTF8&qid=1501045092&sr=8-2&keywords=yoga+books
http://www.amazon.in/Sampoorn-Vidhya-Rajiv-Jain-Trilok/dp/8183221734/ref=sr_1_2?ie=UTF8&qid=1501045092&sr=8-2&keywords=yoga+books
http://www.amazon.in/Sampoorn-Vidhya-Rajiv-Jain-Trilok/dp/8183221734/ref=sr_1_2?ie=UTF8&qid=1501045092&sr=8-2&keywords=yoga+books
http://www.amazon.in/Sampoorn-Vidhya-Rajiv-Jain-Trilok/dp/8183221734/ref=sr_1_2?ie=UTF8&qid=1501045092&sr=8-2&keywords=yoga+books
http://www.amazon.in/Light-Yoga-Classic-Foremost-Authority/dp/8172235011/ref=sr_1_1?ie=UTF8&qid=1501045092&sr=8-1&keywords=yoga+books
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http://www.amazon.in/Light-Yoga-Classic-Foremost-Authority/dp/8172235011/ref=sr_1_1?ie=UTF8&qid=1501045092&sr=8-1&keywords=yoga+books
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Unit-I 

Introduction: Design problem-Mathematical programming methods, computer aided 

design- Mathematical formulation of the problem. Programming techniques (LP & NLP 

only), Methods of solution, Unconstrained optimization problems, constrained optimization 

problems. 

 

Unit-II 

Optimal design of DC machine:-Design of armature, Windings and field systems, 

Selection of variables for optimal design, Formulation of design equations, Objective 

function, Constraint functions, Algorithms for optimal design. 

 

Unit-III 

Optimal design of power transformer:-Design of magnetic circuit, Design of windings, 

Selection of variables for optimal design, Formulation of design equations, Objective 

function, Constraint functions, Algorithms for optimal design. 

 

Unit-IV 

Optimal design for 3-phase alternator:-Design of stator, windings, Design of Field 

systems for salient pole and non-salient pole machines, Selection of variables for optimal 

design, Formulation of design equations, Objective function, Constraint functions, 

Algorithms for optimal design. 

 

Unit-V 

Optimal design of 3-phase induction motor:-Design of stator, Windings Design of 

squirrel cage rotor, Design of slip ring rotor, Selection of variables for optimal design, 

Formulation of design equations, Objective functions Constraint functions, Algorithms for 

optimal design. 

 

References: 

1. Design and Testing of Electrical Machines, MV Deshpandey PHI Learning 

2. Computer- Aided Design of Electrical Equipment- by Dr. M. Ramamoorthy-Affiliated 

East-West press Pvt. Ltd. New Delhi. 

3. Electrical Machine Design- by A.K. Sawhney, Dhanpat Rai & Sons. 

4. Principles of Electrical Machine Design with Computer Programs by- S.K. Sen, 

Oxford & IBH Publishing Co. 

5. Performance and Design of A.C. Machines-M.G. Say, Affiliated East West Press Pvt. 

Ltd., New Delhi. 
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List of Experiments 

 

1. Study of Optimal Design of DC Machine. 

2. Study of Optimal Design of Transformer. 

3. Study of Optimal Design of of 3- Phase Alternator. 

4. Study of Optimal Design of of 3- Phase Induction motor. 

5. Study of Windings Design of squirrel cage rotor of 3 –Phase Induction motor. 

6. Simulation Programming of Windings and field systems of DC Machine. 

7. Simulation Programming of Design of windings of Transformer. 

8. Simulation Programming of Design of stator of 3-Phase Induction Motor. 
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Unit-I 

Models of power system components, network model using graph theory, formation of Z bus, 

transmission line models, regulating transformer, line loadability, capability curves of 

alternator. 

 

Unit-II 

Control of load bus voltage using reactive power control variable, SVC & SVS, Regulated 

shunt compensation, series and shunt compensation, Uniform series and shunt 

compensation and effect on loadability of transmission lines. 

 

Unit-III 

Sensitivity analysis- General sensitivity relations, generation shift distribution factors, line 

outage distribution factors, compensated shift factors, sensitivity associated with voltage-

VAR, sensitivities relating load bus voltage changes in terms of PV bus voltage changes, 

sensitivity relating changes in reactive power generation for changes in PV Bus Voltage. 

 

Unit-IV 

Power system security - Security functions, Security level, contingency analysis, security 

control, economic dispatch using LP formulation, pre-contingency and post- contingency, 

corrective rescheduling. 

 

Unit-V 

Voltage stability - Difference between voltage and angle stability, PV Curve for voltage 

stability assessment, proximity and mechanism, modal analysis using reduced Jacobian, 

participation factor, effect of series and shunt compensation on voltage stability , effect of 

load models. 

 

References: 

1. Computer Modeling of Electrical Power Systems, Arrillaga J. watson N R Wiley 

India. 

2. A Chakrawarti Power System Analysis: Operation and Control PHI Learning 3rd 

edition 

3. Power Generation, Operation and Control by A.J. wood and B.F. Wollenberg John 

Wiley & Sons Inc. 1984. 

4. Computer Techniques in Power Systems Analysis- Pai M.A. Tata Mc Graw Hill. 

5. Computer Aided Power Systems Analysis Kusic G.L. 2nd Edition, CRC Press 

6. Modern Power Systems Analysis Nagrath I.J. and Kothari D.P. Tata Mc Graw Hill. 

7. Power System Analysis Grainger J.J. & Stevnson W.D. Mc Graw Hill. 

8. Power System Stability and control -P Kundur ,IEEE Press 1994. 

9. Advance Power Systems Analysis and Dynamics Singh L.P. John Wiley. 
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List of Experiments 

 

1. Study of capability curves of alternator. 

2. Study of series and shunt compensation. 

3. Study of Buses in Power System. 

4. Study of FACTS Devices. 

5. Study of Sensitivity analysis. 

6. Study of Power system security. 

7. Study of Voltage stability analysis. 

8. To develop a program in Matlab for information of Y-bus matrix for N bus system. 

9. Load flow solution for IEEE 6-bus and 30-bus system in Mat lab using Newton Rap son 

method. 
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UNIT- 1 

Introduction to various power electronics supplies. Performance parameters for power 

electronics supplies and their measurement. Device selection, Control circuits. Switch mode 

power supplies, Square wave switching, Resonant mode operation of Power supplies , 

Ferroresonant, Linears and the switchers. 

 

UNIT- 2 

DC to DC Converters: Analysis and design of buck, boost, buck-boost and cuk converters, 

two quadrant and full bridge converters. Isolated converters i.e., flyback, forward and 

bridge topology. Design of d.c. inductor. Concept of integrated magnetics, converter control, 

averaged model, state-space model. 

 

UNIT- 3 

DC to Controlled AC: Controlled inversion, three phase full bridge inverters. 180 mode 

and 120 mode operation, harmonic analysis, PWM control of VSI, current mode control of 

PWM VSI, space vector modulation, three phase current sourced PWM CSI, 

 

UNIT- 4 

AC Choppers: Modeling and analysis of AC choppers, harmonics control using symmetrical 

and asymmetrical waveform pattern, 

 

UNIT- 5 

Soft switching DC to DC converters, zero current switching topologies, zero voltage 

switching topologies, generalized switching cell, ZCT and ZVT DC converters, 

 

 

 

Text Books: 

1. “Power Electronics Circuits”, Issa Batarseh, John Wiley & Sons Inc., 2004. 

2. “Power Electronics: ”, L.Umanad, Wiley India. 

3. “Power Electronics: Converters, Applications, and Design”, Ned Mohan, John Wiley & 

Sons Inc., 2001. 

4. “Power Electronics: Devices and Circuits”, Jagannathan, PHI Learning 2012 

 

 

Reference 

  

1. “Power Electronic Systems Theory and Design”, Jai P Agrawal, Pearson Education Asia, 

2001. 

2. “Switching Power Supply Design”, A I Pressman, McGraw Hill Publication, 1991. 

3. “Handbook of Power Electronics”, M H Rashid. 
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Unit-I 

Introduction to spread spectrum modulation, Direct sequence (DS) spread spectrum, Spread 

spectrum with code division multiple access (CDMA), Ranging, Frequency hopping (FH) 

spread spectrum, PN sequence generation, Acquisition and tracking of FH signal and DS 

signals. 

 

Unit-II 

Satellite communication: Introduction to satellite communication, Frequency allocation 

active/passive synchronous ,Non synchronous systems, Orbits satellite attitude, 

Transmission path, Path loss, noise consideration link analysis, Satellite systems effective 

isotropic radiated power, Multiple access methods, Earth stations, Tracking and servo 

system, Up-down converters, Example of satellite systems. 

 

Unit-III 

Digital switching systems: Introduction to electronics and digital exchanges, Hierarchy of 

switching offices, Common control push button dialing systems, Switching matrix multiple 

stage switching time division multiplexing time slot interchanging (TSI), Comparison of 

TSI with space switching, Space array for digital signals, Combined space and time 

switching. Principles of FAX. 

 

Unit-IV 

Mobile communication: Introduction to cellular mobile communication element of the 

cellular systems, Cell design, hand off techniques, Frequency Management. 

 

Unit-V 

Local access networks: Improvement in convention cables: XDSL, ADSL, Wireless local 

loop, Fiber in local loop, radio Trunking. ISDN: Architecture, Services and Protocols, ATM 

networks 

 

References: 

1. Radio Callins, Microwave communication. 

2. Gagldardi, Satellite communication. 

3. Thyggajan Vishwanathan, Tele Communication switching systems – PHI Learning 

4. Lee, Cellular and mobile communication 

5. Karmilo Fehar, Wireless digital communication. - PHI Learning 
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UNIT I 

Basic Issues Involved in Bulk Power Transmission, Review of basics of power transmission 

networks-control of power flow in AC transmission line- Analysis of uncompensated AC 

Transmission line- Passive reactive power compensation, Principle of Transmission system 

compensation, Need for FACTS controllers- types of FACTS controllers and Benefits 

 

UNIT II - STATIC VAR COMPENSATOR (SVC) and Purpose 

Voltage control by SVC – Advantages of slope in dynamic characteristics- Influence of SVC 

on system voltage, Design of SVC voltage regulator, Modeling of SVC for power flow and 

stability studies, Applications- Enhancement of transient stability, Steady state power 

transfer, Enhancement of Power system damping, Prevention of voltage instability 

 

UNIT III - THYRISTOR AND GTO THYRISTOR CONTROLLED SERIES 

CAPACITORS (TCSC and GCSC) 

Concepts of Controlled Series Compensation –Analysis of TCSC-GCSC , Different modes of 

operation, Modeling of TCSC and GCSC for load flow studies- modeling TCSC and GCSC 

for stability studies- Applications of TCSC and GCSC, SSR mitigation. 

 

UNIT IV - VOLTAGE SOURCE CONVERTER BASED FACTS CONTROLLERS 

Static synchronous compensator(STATCOM)- Static synchronous series 

compensator(SSSC)- Operation of STATCOM and SSSC-Power flow control with STATCOM 

and SSSC- Modeling of STATCOM and SSSC for power flow studies –operation of Unified 

and Interline power flow controllers(UPFC and IPFC). 

 

UNIT V - CONTROLLERS AND THEIR CO-ORDINATION 

FACTS Controller interactions – SVC–SVC interaction - co-ordination of multiple 

controllers using linear control techniques – Quantitative treatment of control coordination. 

 

References- 

1. Mohan Mathur, R., Rajiv. K. Varma, Thyristor – Based FACTS Controllers for Electrical 

Transmission Systems, IEEE press and John Wiley & Sons, Inc, 2002. 

2. K.R.Padiyar, FACTS Controllers in Power Transmission and Distribution, New Age 

International (P) Ltd., Publishers, New Delhi, Reprint, 2008. 

3. A.T.John, Flexible AC Transmission System, Institution of Electrical and Electronic 

Engineers (IEEE), 1999. 

4. NarainG.Hingorani, Laszio. Gyugyl, Understanding FACTS Concepts and Technology of 

Flexible AC Transmission System, Standard Publishers, Delhi, 2001. 

5. V. K.Sood, HVDC and FACTS controllers- Applications of Static Converters in Power 

System, Kluwer Academic Publishers, 2004. 
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UNIT -1 Power System Fundamentals 

Regulation and Deregulation, condition for deregulation, problems with regulation, risk 

management, 

congestion management, ATC, screening curve. 

 

Unit-2 Competitions in Power Market 

What is competition, efficiency of perfect competition, marginal cost in power market, role 

of marginal 

cost, working with marginal cost, results of marginal cost. 

 

UNIT -3 Market Power and Structure 

Define market power, price quality outcomes, three stages of market power, using price 

quality 

outcomes to show power, monopoly in power auction, market power on demand side. 

 

UNIT- 4 Restructure 

Fundamental restructure system, transmission pricing, restructure models, OASIS, 

structure of OASIS, 

transfer capability of OASIS. 

 

UNIT -5 Designing and Testing Market Rules 

Design for competitive prices, testing of market design, designing to reduce market power. 

 

References: 

1- Power system economics-designing for electricity-Steven Stoft. (IEEE press & WILEY 

INTERSCIENCE). 

2- Electric Power Systems weedy, Cory, wily India 2nd edition. 
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UNIT-1  

Review of probability theory: Random variable, distribution functions , function of random 

variable. generation of random digit, and random variants from various distribution 

function, Monte Carlo simulation, sampling distributions station evolution using MCS, 

confidence interval, coefficient of variation.  

 

UNIT-2 

Evolution ANN, artificial neurons, activation functions, ge - rule, and back propagation rule 

of training, RBF and FLN network.  

 

UNIT-3  

Drawback of classical optimization techniques, genetic algorithm; binary and real 

parameter GA, constraints handling in GA.  

 

UNIT-4  

Evolution strategies (ES), two members non-recombinative ES, multi member ES, 

recombinative ES. Optimization based on swarm intelligence particle, swarm optimization 

and its variants.  

 

UNIT-5  

Application of soft computing techniques to problem of electrical engg. E.g. economic 

dispatch, reliable optimization, ANN traing using evolutionary algorithms.  

 

References :  

1. R.Y. Rubinstein Simulation and the Monte Carlo method, John Wiley & sons 1st 

Edition.  

2. Paul. L. Mayer-Introducing probability and statical application, Addition Weslay.  

3. Rajasekaran and pai- Neural Network, Fuzzy logic & Genetic Algorithms. PHI 

Learing  

4.  LiMin. Fu, Neural Networks in Computer Intelligence, 9th Reprint TMH  

5. Multi objective optimization using evolutionary algorithm- Kalyanmoy Deb John 

Wiley & Sons Ltd.  

6. Probability and Random processes for Electrical Engineering , Alberto Leon Garcia 

IInd Pearson . 

7. Principles of soft computing- S N Shivanandan, S N Deepa Wiley India (P) Ltd, I 

edition 2007.  

8. Hand book of genetic algorithm- Rajaserkharans, Vijaya Laxmi Pai. 

9. PSO Tutorial- Kennedy Ebuehart. 

10. Sivanandam & Deepa- An Introduction to Neural Networks using Matlab 6.0 1st ed., 

TMH  

11. M.Amirthavalli, Fuzzy logic and neural networks, SciTech publications. 
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UNIT-I 

Review of Linear Control System: Modelling through differential equations and difference 

equations, State space method of description and its solution, Discretization of continuous 

time state space model, Laplace and z-domain analyses of control systems, Controllability, 

Observability & Stability, Bode & Nyquist analysis, Root Loci, Effect of load disturbance 

upon control actions. 

 

UNIT-II 

Development of feedback control laws through state space technique, Modal control, Pole 

placement problem. 

 

UNIT-III 

Variable Structure Control and its applications. Examples on variable structure control. 

 

UNIT-IV 

Control of nonlinear dynamics: Lyapunov based control function, Phase plane technique, 

Lyapunov Stability analysis. 

 

UNIT-V 

Optimal Control: Calculus of variation, Euler-Lagrange equations, Boundary conditions, 

Transversality condition, Bolza problem, Pontyagin’s maximum principle. 

 

Reference: 

 

1. Automatic Control System – B.C. Kuo, PHI, New York, 1975. 

2. Modern Control Engineering: K. Ogata,PHI. New Delhi, 1992. 

3. Digital Control Systems – B. C. Kuo, Oxford Pub. 

4. Discrete-Time Control Systems – K. Ogata. PHI. New Delhi. 

5. Advanced Control Systems N Sarkar PHI Learning. 

6. Control System Engineering S NISE Wiley India. 
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GUIDELINES 

 

The objectives of the course 'Major Project' are 

To provide students with a comprehensive experience for applying the knowledge 

gained so far by studying various courses. 

To develop an inquiring aptitude and build confidence among students by working 

on solutions of small industrial problems. 

To give students an opportunity to do some thing creative and to assimilate real life 

work situation in institution. 

To adapt students for latest developments and to handle independently new 

situations. 

To develop good expressions power and presentation abilities in students. 

 

 

The focus of the Major Project is on preparing a working system or some design or 

understanding of a complex system using system analysis tools and submit it the same in 

the form of a write-up i.e. detail project report. The student should select some real life 

problems for their project and maintain proper documentation of different stages of project 

such as need analysis, market analysis, concept evaluation, requirement specification, 

objectives, work plan, analysis, design, implementation and test plan. Each student is 

required to prepare a project report and present the same at the final examination with a 

demonstration of the working system 

(if any). 

 

The faculty and student should work according to following schedule: 

i) Each student undertakes substantial and individual project in an approved area of 

the subject and supervised by a member of staff. 

ii) The student must submit outline and action plan for the project execution (time 

schedule) and the same be approved by the concerned faculty. 

iii) At all the steps of the project, students must submit a written report of the same. 
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1. Study of various Electrical Toolbox i.e Power System,Power Electronics, Control 

system, Electrical Measurement ,Flexible AC Transmission. 
 

2. Developing Simulation Models for single and three phase Rectifier, Inverter, and 

Converter for different load models. 

 

3. Developing Simulation Models using FACTs Devices i.e STATCOM, SVC, TCSC,SSSC, 

IPFC ,UPFC in power system transmission lines. 

 
 

 

Reference 

1. Shailendra Jain "Modeling and Simulation using MATLAB Simulink" wiley india 

& sons 
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Objective of Self study and seminar: 

 

Objective of Self study and seminar is to improve the MASS COMMUNICATION and 

CONVINCING/ Understanding skills of students and it is to give student an opportunity to 

exercise their rights to express themselves. 

 

Evaluation will be done by assigned faculty based on group discussion and power point 

Presentation. 
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