
III Year – I Semester 

	S.No.
	Subject Code
	Subject
	L
	T
	P/D
	C
	Max Marks

	
	
	
	
	
	
	
	Int
	Ext

	1
	101MB01
	Managerial Economics and Financial Analysis
	3
	1
	---
	3
	30
	70

	2
	101EC13
	Linear and Digital ICs 
	3
	1
	---
	3
	30
	70

	3
	101EM03
	Computer Organization
	3
	1
	--
	3
	30
	70

	4
	101EE08
	Electrical Machines – III
	3
	1
	--
	3
	30
	70

	5
	101EE09
	Power Electronics 
	3
	1
	--
	3
	30
	70

	6
	101EE10
	Power Systems – II
	3
	1
	--
	3
	30
	70

	7
	101MA72
	Quantitative Aptitude
	---
	--
	3
	2
	25
	50

	8
	101EE74
	Group Project
	--
	--
	3
	1
	25
	50

	9
	101EC73
	Linear and  Digital IC Applications  Lab
	--
	--
	3
	2
	25
	50

	10
	101EE75
	Control Systems Lab
	--
	--
	3
	2
	25
	50

	Total 
	18
	6
	12
	25
	280
	620


III Year – II Semester
	S.No.
	Subject Code
	Subject
	L
	T
	P/D
	C
	Max Marks

	
	
	
	
	
	
	
	Int
	Ext

	1
	101MB02
	Management Science 
	3
	1
	--
	3
	30
	70

	2
	101EM05
	Microprocessor & Microcontrollers
	3
	1
	--
	3
	30
	70

	3
	101EE11
	Power Systems – III
	4
	---
	---
	4
	30
	70

	4
	101EE12
	Measurements & Instrumentation
	3
	1
	--
	3
	30
	70

	5
	101EE13
	Power Semi Conductor Drives 
	3
	1
	--
	3
	30
	70

	6
	
	Open Elective – I
	2
	2
	--
	2
	30
	70

	7
	101MA71
	Logical Reasoning - 1
	---
	--
	2
	2
	25
	50

	8
	101EE76
	Comprehensive Viva
	--
	--
	--
	1
	--
	50

	9
	101EE77
	Electrical Machines Lab – II
	--
	--
	3
	2
	25
	50

	10
	101EE78
	Power Electronics Lab 
	--
	--
	3
	2
	25
	50

	Total 
	18
	6
	8
	25
	255
	620


Open Elective – I  

	101FL01
	Spanish 

	101FL02
	French 

	101FL03
	German 

	101EC10  
	Probability Theory And Stochastic Process

	101EC08
	Signals And Systems


***Industry Oriented Mini Project will be conducted by all students in summer vacation of III / IV B.Tech, II – Semester  for a period of One Month. The report must be submitted in IV / IV B.Tech I –Semester and will have to be defended. Marks allotted are “75” and Two Credits are provided.

IV  Year – I Semester 

	S.No.
	Subject Code
	Subject
	L
	T
	P/D
	C
	Max Marks

	
	
	
	
	
	
	
	INT
	EXT

	1
	101EE14
	Power Station Practice
	3
	1
	--
	3
	30
	70

	2
	101EE15
	Non conventional Sources of Energy
	4
	--
	--
	4
	30
	70

	3
	
	Professional Elective – I
	3
	1
	--
	3
	30
	70

	4
	
	Professional Elective – II
	3
	1
	--
	3
	30
	70

	5
	
	Open Elective – II
	3
	--
	--
	3
	30
	70

	6
	101MA73
	Logical Reasoning – II
	--
	--
	2
	2
	25
	50

	7
	101EE79
	Pre Project Seminar 
	--
	--
	--
	2
	50
	--

	8
	101EE80
	Industry Oriented Mini Project
	--
	--
	--
	2
	25
	50

	9
	101EE81
	Electrical workshop
	--
	--
	3
	2
	25
	50

	10
	101EM71
	Microprocessor & Microcontrollers Lab
	--
	--
	3
	2
	25
	50

	11
	101EE82
	Measurements & Instrumentation Lab
	--
	--
	3
	2
	25
	50

	Total
	16
	3
	11
	28
	325
	600


Professional Elective –I


             


Profession Elective - II
	101EE16
	Utilization of Electrical Energy

	101EE17
	High Voltage Engineering     


	101EC15
	Digital Signal Processing


	101EE18
	Optimization Techniques

	101IT03
	Data Base Management Systems

	101IT10
	Neural Networks & Fuzzy Logic


Open Elective – II

	101MB56
	Banking Operations,  Insurance and  Risk Management

	101CS03
	OOPS through Java

	101EM01            
	Discrete Structures And Graph Theory

	101eM07     
	VLSI Design

	101eM07             

	Embedded And Real Time Systems

	101
	One or two more electives shall be chosen based on skills in demand in the industry


IV Year – II Semester

	S.No.
	Subject Code
	Subject
	L
	T
	P/D
	C
	Max Marks

	
	
	
	
	
	
	
	Int
	Ext

	1
	101EC34
	Communication Theory
	4
	---
	---
	4
	30
	70

	2
	
	Professional Elective – III
	4
	---
	---
	4
	30
	70

	3
	101EE83
	Project 
	---
	---
	---
	10
	50
	150

	4
	101EE84
	Comprehensive Viva
	---
	---
	---
	2
	---
	50

	5
	101EE85
	Technical Seminar 
	---
	---
	---
	2
	25
	---

	Total 
	8
	---
	 ---
	22
	135
	340


Professional Elective – III

	101EE19
	Flexible AC Transmission Systems

	101EE20
	Electrical Distribution Systems 

	101EE21
	High Voltage DC Transmission


L 
- Lectures;          T
- Tutorial; 
P/D - Practical / Drawing;   C – Credit

               III year B.Tech – I Sem
Code: 101MB01     MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 
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UNIT – I: INTRODUCTION TO MANAGERIAL ECONOMICS:
Definition, Nature and Scope of Business Economics– Demand Analysis: Demand Determinants, Law of Demand and its exceptions. Elasticity of Demand and Demand Forecasting.

UNIT – II:  THEORY OF PRODUCTION AND COST ANALYSIS:
Production Function – Isoquants and Isocosts, Internal and External Economies of Scale, Laws of returns. Cost Analysis: Cost concepts, different types of costs, cost control and cost efficiency. Break-even Analysis (BEA)-Determination of Break-Even Point (simple problems).

UNIT – III: INTRODUCTION TO MARKETS:
Market structures: Types of competition, Features of Perfect competition, Monopoly and Monopolistic Competition. Pricing strategies, transfer pricing and performance measurement, Price-Output Determination in case of Perfect Competition and Monopoly. Business Environment: forms of Business organization, Features of Joint Stock Company, Public Enterprises and their types. Liberalization, Globalization and Privatization (LPG).

UNIT – IV: FUNDAMENTALS OF FINANCIAL ACCOUNTING:
Concepts and conventions, principles of Double-Entry, Book Keeping, Journal, Ledger, Trial Balance, Final Accounts - Trading Account, Profit and Loss Account and Balance Sheet with simple adjustments.


UNIT – V: CAPITAL BUDGETING TECHNIQUES: 
Nature and scope of Capital Budgeting, Methods of Capital Budgeting: Traditional methods and Discounting Cash Flow methods.
UNIT – VI: RATIO ANALYSIS:

Introduction to Ratio analysis – Leverage ratios – Liquidity ratios – Turnover ratios – Profitability ratios, Du-point chart. (Simple problems
REFERENCES:

1. Ambrish Gupta, Financial Accounting for Management, Pearson Education, New Delhi.
2. Aryasri: Managerial Economics and Financial Analysis, 2/e, TMH, 2005.
3. H. Craig Peterson & W. Cris Lewis, Managerial Economics, PHI, 4th Ed. 
4. Suma Damodaran, Managerial Economics, Oxford University Press. 
5. Lipsey & Chrystel, Economics, Oxford University Press.

 III year B.Tech – I Sem

Code: 101EC13                       LINEAR AND DIGITAL IC APPLICATIONS








      L
      T
   P
     C









3
1

3

UNIT-I  OP-AMPS:

Differential Amplifier and its characteristics, Characteristics of OP-Amps, Integrated circuits-Types, Classification, Package Types and temperature ranges, Power supplies, Op-amp Block Diagram, ideal and practical Op-amp specifications, DC and AC characteristics, 741 op-amp & its features, Op-Amp parameters & Measurement, Input & Out put Off set voltages & currents, slew rates, CMRR, PSRR, drift, Frequency Compensation technique.

UNIT-II APPLICATIONS OF OP- AMPS:

 Inverting and Non-inverting amplifier, Integrator and differentiator, Difference amplifier, Instrumentation amplifier,  AC amplifier, V to I, I to V converters, Buffers.

Non-Linear Applications of Op- Amps: Non- Linear function generation, Comparators, Multi vibrators, Triangular and Square wave generators, Log and Anti log amplifiers, Precision rectifiers.

UNIT-III OSCILLATORS:

Introduction, Butter worth filters, 1st order, 2nd order LPF, HPF filters. Band pass, Band reject and all pass filters. Applications of VCO (566).

Timers & Phase Locked Loops: Introduction to 555 timer, Functional diagram, Monostable and Astable operations and applications, Schmitt Trigger. Phase Locked Loop.

UNIT-IV D to A & A to D CONVERTERS:

 Introduction, basic DAC techniques, Weighted resistor DAC, R-2R ladder DAC, Inverted R-2R DAC, and IC 1408 DAC, Different types of ADCs - Parallel comparator type ADC, Counter type ADC, Successive approximation ADC and dual slope ADC. DAC and ADC Specifications,  Specifications AD 574 (12 bit ADC).

UNIT-V LOGIC FAMILIES:

Introduction to logic families, CMOS logic,  CMOS steady state electrical behavior, CMOS dynamic electrical behavior, CMOS logic families. Bipolar logic, Transistor logic, TTL families, CMOS/TTL interfacing, low voltage CMOS logic and interfacing, Emitter coupled logic, Comparison of logic families.

UNIT-VI MEMORIES ROMs:

Internal structure, 2D-decoding commercial types, Timing and applications. Static RAM: Internal structure, SRAM timing, Standard SRAMS, Synchronous SRAMS. Dynamic RAM: Internal structure, Timing, Synchronous DRAMs. 

TEXT BOOKS:

1. 
Linear Integrated Circuits – D. Roy Chowdhury, New Age International (p) Ltd, 2nd  Edition,2003.

2. 
Op-Amps & Linear ICs – Ramakanth A. Gayakwad, PHI, 1987.

3. 
Digital Design Principles & Practices – John F. Wakerly, PHI/ Pearson Education    Asia, 3rd Edition, 2005.

REFERENCES:

1. 
Design with Operational Amplifiers & Analog Integrated Circuits – Sergio Franco, McGraw Hill, 1988.

2. 
Operational Amplifiers & Linear Integrated Circuits – R.F.Coughlin & Fredrick Driscoll, PHI, 6th 
Edition.

3. 
Micro Electronics – Millman, McGraw Hill,1988.

4. 
Operational Amplifiers – C.G. Clayton, Butterworth & Company Publ. Ltd./ Elsevier, 1971.

5.      Linear Integrated Circuit Applications – K. Lal kishore, Pearson Educations,  2005.

III year B.Tech – I Sem
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UNIT – I  BASIC STRUCTURE OF COMPUTERS :

 Computer Types, Functional unit, Basic OPERATIONAL concepts, Bus structures, Software, Performance, multiprocessors and multi computers. Data Representation. Fixed Point Representation. Floating – Point Representation. Error Detection codes.

UNIT – II REGISTER TRANSFER LANGUAGE AND MICROOPERATIONS : Register Transfer language. Register Transfer Bus and memory transfers, Arithmetic Micro operations, logic micro operations, shift micro operations, Arithmetic logic shift unit. Instruction codes. Computer Registers Computer instructions – Instruction cycle. memory – Reference Instructions. Input – Output and Interrupt. STACK organization. Instruction formats. Addressing modes. DATA Transfer and manipulation. Program control. Reduced Instruction set computer.

UNIT – III CONTROL UNIT DESION: 

Control memory, Address sequencing, micro program example, design of control unit Hard wired control, Micro programmed control.

UNIT – IV  COMPUTER ARITHMETIC & LOGIC OPERATIONS : 
Addition and subtraction, multiplication Algorithms, Division Algorithms, Floating – point Arithmetic operations. Decimal Arithmetic unit Decimal Arithmetic operations, AND, OR, NOT & XOR operations.

UNIT – V THE MEMORY SYSTEM : 
Basic concepts semiconductor RAM memories. Read-only memories Cache memories performance considerations, Virtual memories secondary storage. Memory management and MMU.

UNIT – VI INPUT-OUTPUT ORGANIZATION :
Peripheral Device, Input-Output Interface, Asynchronous data transfer Modes of Transfer, Priority Interrupt Direct memory Access, Input-Output processor (IOP) Serial communication; Introduction to peripheral component, Interconnect (PCI) bus. Introduction to standard serial communication protocols like RS232, USB, IEEE1394.

TEXT BOOKS:
1. Computer Organization – Carl Hamacher, Zvonks Vranesic, SafeaZaky, Vth Edition, McGraw Hill.

2. Computer Systems Architecture – M.Moris Mano, IIIrd Edition, Pearson/PHI.

REFERENCES:
1. Computer Organization and Architecture – William Stallings Sixth Edition, Pearson/PHI.

2. Computer Architecture: Fundamentals and principles of Computer Design, Joseph D. Dumas II, BS Publication.

   III year B.Tech – I Sem
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OBJECTIVE:
This subject is an extension of previous machines courses. It deals with the detailed analysis of Synchronous generators and motors which are the prime source of electrical power generation and its utilities. Also concerns about the different types of single phase motors which are having significant applications in house hold appliances and control systems.

UNIT – I CONSTRUCTION AND PRINCIPLE OF OPERATION OF SYNCHRONOUS GENERATOR:
Constructional Features, 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 reactance’s.

UNIT – V SYNCHRONOUS MOTORS:
Principal of operation,  Phasor diagram, Power flow equation, Variation of current and power factor with excitation, Power circles, Synchronous condenser, Hunting and its suppression, Methods of starting.

UNIT – VI  SINGLE PHASE AND SPECIAL MOTORS:
Single phase induction motor, :constructional features, :double revolving field theory, :elementary idea of cross, Field theory,  Split-phase motors,  Shaded pole motor.

Principle & performance of A.C. Series motor, Universal motor, Stepper motor and reluctance motor. 
Text Books
1. Electric Machines –I.J.Nagrath & D.P.Kothari, Tata Mc Graw-Hill Publishers, 7th Edition .

2. Electrical Machines - P.S. Bimbra, Khanna Publishers.

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

2. Electric Machinery – A.E. Fitzgerald, C.Kingsley and S.Umans, Mc Graw-Hill Companies, 5th edition.

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

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

 III year B.Tech – I Sem

Code: 101EE09      
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OBJECTIVE:
With the advent of semiconductor devices, Revolution is taking place in the power transmission distribution and utilization. This course introduces the basic concepts of power semiconductor devices, Converters and choppers and their analysis.

UNIT – I POWER SEMI CONDUCTOR DEVICES :

Thyristors, Silicon Controlled Rectifiers (SCR’s),  BJT,  Power MOSFET,  Power IGBT, DIAC, TRIAC, GTO and their characteristics. Basic theory of operation of SCR,  Static characteristics, Turn on and turn off methods, Dynamic characteristics of SCR, Turn on and Turn off times, Salient points.

UNIT – II DEVICES AND COMMUTATION CIRCUITS :

Two transistor analogy, SCR, UJT firing circuit, Series and parallel connections of SCR’s, Snubber circuit details, Specifications and Ratings of SCR’s, BJT, IGBT.

UNIT – III SINGLE PHASE AND THREE PHASE CONTROLLED CONVERTERS:
Phase control technique, Single Phase Line commutated converters, Mid point and Bridge connections, Half controlled and Fully controlled converters, Derivation of average load voltage and current with R and RL loads, Three phase half controlled and fully controlled bridge converters with R and RL loads, Effect of Source inductance, Waveforms, Numerical Problems.

UNIT –IV  AC VOLTAGE CONTROLLERS & CYCLO CONVERTERS :

AC voltage controllers, Single phase two SCR’s in anti parallel with R and RL loads,  Derivation of RMS load voltage, current and power factor wave forms, Firing circuits, Numerical problems, Cyclo converters,  Single phase mid point cyclo converters with Resistive and inductive load (Principle of operation only), Bridge configuration of single phase cyclo converter (Principle of operation only), Waveforms 

UNIT – V CHOPPERS :

Choppers,  Time ratio control and Current limit control strategies,  Step down choppers Derivation of load voltage and currents with R, RL and RLE loads, Step up Chopper, load voltage expression Morgan’s chopper, Jones chopper and waveforms, AC Chopper,  Problems.

UNIT – VI INVERTERS :

Inverters, Single phase inverter,  Basic series inverter, Basic parallel Capacitor inverter bridge inverter, Waveforms, Simple forced commutation circuits for bridge inverters, Voltage control techniques for inverters,  Pulse width modulation techniques (Multiple Pulse and Sinusoidal),  Numerical problems.

TEXT BOOKS:
1. 
Power Electronics - M. D. Singh & K. B. Kanchandhani, Tata Mc Graw  Hill Publishing company.

2. 
Power Electronics Circuits, Devices and Applications -  M. H. Rashid, Prentice Hall of  India, 2nd edition.

REFERENCE BOOKS:
1. 
Power Electronics - Vedam Subramanyam, New Age International (P) Limited, Publishers.

2. 
Power Electronics  - V.R.Murthy   1st edition, OXFORD University Press.

3. 
Power Electronics  - P.C.Sen,Tata Mc Graw Hill Publishing.

4. 
Thyristorised Power Controllers  - G. K. Dubey, S. R. Doradra, A. Joshi and R. M. K. Sinha, New Age International (P) Limited Publishers.

5.
Power Electronics - P.S.Bimbhra, Khanna Publishers.

III YEAR B.TECH – I SEM
CODE: 101EE10     
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OBJECTIVE :

This course introduces all varieties of Circuit Breakers and Relays for protection of Generators, Transformers and feeder bus bars from over voltages and other hazards. It emphasis on Neutral grounding for overall protection.

UNIT – I SHORT CIRCUIT ANALYSIS:
Per Unit System of Representation, Per Unit equivalent reactance network of a three phase Power System, Numerical Problems.

SYMMETRICAL FAULT ANALYSIS
Short Circuit Current and MVA Calculations, Fault levels, Application of Series Reactors, Numerical Problems.

SYMMETRICAL COMPONENT THEORY:
Symmetrical Component Transformation, Positive, Negative and Zero sequence components: Voltages, Currents and Impedances.

Sequence Networks: Positive, Negative and Zero sequence Networks, Numerical Problems.

UNSYMMETRICAL FAULT ANALYSIS:
LG, LL, LLG faults with and without fault impedance, Numerical Problems.

UNIT – II CIRCUIT BREAKERS :
Elementary principles of arc interruption, Restriking Voltage and Recovery voltages, Restriking Phenomenon, Average and Max. RRRV, Numerical Problems, Current Chopping and Resistance Switching, CB ratings and Specifications, Types and Numerical Problems,  Auto reclosures.

Description and Operation of following types of circuit breakers, Minimum Oil Circuit breakers, Air Blast Circuit Breakers, Vacuum and SF6 circuit breakers.

UNIT – III ELECTROMAGNETIC AND STATIC RELAYS :
Principle of Operation and Construction of Attracted armature, Balanced Beam, Induction Disc and Induction Cup relays. Relays Classification, Instantaneous, DMT and IDMT types, Application of relays, Over current, Under voltage relays, Directional relays, Differential relays and Percentage Differential Relays.

Universal torque equation, Distance relays, Impedance, Reactance,  Mho and Off-Set Mho relays, Characteristics of Distance Relays and Comparison

Static Relays, Static Relays verses Electromagnetic Relays. Microprocessor based relays.

UNIT – IV GENERATOR, TRANSFORMER, FEEDER AND BUS-BAR PROTECTION:
Protection of generators against Stator faults, Rotor faults, and Abnormal Conditions. Restricted Earth fault and Inter turn fault Protection. Numerical Problems on % Winding Unprotected.

Protection of transformers, Percentage Differential Protection, Numerical Problem on Design of CT s Ratio, Buchholtz relay Protection.

Protection of Lines, Over Current, Carrier Current and Three-zone distance relay protection using Impedance relays. Translay Relay. Protection of Bus bars,  Differential protection.

UNIT – V PROTECTION AGAINST OVER VOLTAGES :
Generation of Over Voltages in Power Systems, Protection against Lightning Over Voltages ,Valve type and Zinc-Oxide Lighting Arresters, Insulation Coordination -BIL, Impulse Ratio, Standard Impulse Test Wave, Volt-Time Characteristics.

UNIT-VI NEUTRAL GROUNDING :
Grounded and Ungrounded Neutral Systems, Effects of Ungrounded Neutral on system performance.

Methods of Neutral Grounding,  Solid, Resistance, Reactance, Arcing Grounds.

TEXT BOOKS:
1. 
Switchgear and Protection – Sunil S Rao, Khanna Publlishers.

2. 
Power System Protection and Switchgear – Badri Ram , D.N Viswakarma, TMH Publications.

REFERENCE BOOKS:
1. 
Fundamentals of Power System Protection –Paithankar and S.R.Bhide.,PHI.

2. 
Art & Science of Protective Relaying – C R Mason, Wiley Eastern Ltd.

3. 
Electrical Power Systems – C.L.Wadhwa, New Age international (P) Limited, Publishers, 3nd edition.

4. 
A Text book on Power System Engineering – B.L.Soni, Gupta, Bhatnagar, Chakrabarthy, Dhanpat Rai & Co.
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1. HCF AND LCM , FRACTIONS, ELEMENTARY ALGEBRA

2. NUMBER SYSTEM, PROBLEMS BASED ON AGES, PERCENTAGE.

3. SIMPLE INTEREST AND COMPOUND INTEREST, AVERAGES

4.  PARTNERSHIP, RATIO AND PROPORTIONS, ALLIGATONS

5. TIME AND WORK, PIPES AND CISTERNS, PROFIT AND LOSS

6.  TRAINS, TIME AND DISTANCE, MENSURATION

REFERENCE BOOK:  Quantitative Aptitude by R.S.Agarwal

                                    III year B.Tech – I Sem
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Part A (IC Application Lab):

1. OP AMP Applications – Adder, Subtractor, Comparator Circuits.

2. Active Filter Applications – LPF, HPF (first order)

3. Function Generator using OP AMPs.

4. IC 555 Timer – Monostable and Astable Operation Circuit.

5. IC 566 – VCO Applications.

6. Voltage Regulator using IC 723.

7. 4 bit DAC using OP AMP.

Part B (Digital IC Applications Lab):

Simulate the internal structure of the following Digital IC’s using VHDL / VERILOG and verify the operations of the Digital IC’s (Hardware) in the Laboratory

1. D Flip-Flop 7474

2. Decade counter-7490

3. shift registers-7495 7

4. 3-8 Decoder -74138

5. 4 bit Comparator-7485

6. 8 x 1 Multiplexer -74151 and 2x4 Demultiplexer-74155

7. RAM (16x4)-74189 (Read and Write operations)

Equipment required for Laboratories:

1. RPS

2. CRO

3. Function Generator

4. Multi Meters

5. IC Trainer Kits (Optional)

6. Bread Boards

7. Components:-
IC741, IC555, IC566, IC1496, IC723, 7805, 7809, 7912 and other essential components.

8. Analog IC Tester

For Software Simulation

1 Computer Systems 

2 LAN Connections (Optional)

3 Operating Systems

4 VHDL/ VERILOG

5 FPGAS/CPLDS (Download Tools)

     III year B.Tech – I Sem
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Any Eight of the following experiments are to be conducted:

1. Time response of Second order system

2. Characteristics of Synchros

3. Programmable logic controller – Study and verification of truth tables of logic gates, simple

Boolean expressions and application of speed control of motor.

4. Effect of feedback on DC servo motor

5. Transfer function of DC motor

6. Effect of P, PD, PI, PID Controller on a second order systems

7. Lag and lead compensation – Magnitude and phase plot

8. Transfer function of DC generator

9. Temperature controller using PID

10. Characteristics of magnetic amplifiers

11. Characteristics of AC servo motor

Any two simulation experiments are to be conducted:-

1. PSPICE simulation of Op-Amp based Integrator and Differentiator circuits.

2. Linear system analysis (Time domain analysis, Error analysis) using MATLAB.

3. Stability analysis (Bode, Root Locus, Nyquist) of Linear Time Invariant system using MATLAB

4. State space model for classical transfer function using MATLAB – Verification.

REFERENCE BOOKS:
1. Simulation of Electrical and electronics Circuits using PSPICE –M.H.Rashid, M/s PHI Publications.

2. PSPICE A/D user’s manual – Microsim, USA.

3. PSPICE reference guide – Microsim, USA.

4. MATLAB and its Tool Books user’s manual and – Mathworks, USA.
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UNIT – I: INTRODUCTION TO MANAGEMENT:
Management- Definitions, Levels of Management, functions of management Planning: types of planning, planning process; Organizing: Organizational Design and structure, staffing; Directing; Maslow’s Motivational theory, Leadership styles, Controlling: Basic control process. 
UNIT – II: INTRODUCTION TO OPERATIONS MANAGEMENT: 
Plant Location, plant layout, types of production, Work Study, Method study and Work Measurement, Basic Procedures, Project Management: Network Analysis - Programme Evaluation and Review Techniques, Critical Path Method, Crashing of Simple Networks. 
UNIT – III: MATERIALS MANAGEMENT: 
Objectives of Materials, Need for Inventory Control, Economic Order Quantity, ABC Analysis, Inventory Control Systems, Just In Time, Introduction to LSCM, Quality Control Techniques – Inspection, ISO standards, Six Sigma.
UNIT - IV: 

(i) Human Resources Management: Objectives of HRM, Challenges of HRM, HR Planning process, HR functions and policies – Recruitment, Selection, Training and Development, Performance Appraisal, Assessment of HR requirements. 
 (ii) Marketing Management: Concept of Marketing, Functions, Marketing Mix, Product Life Cycle, Marketing Strategies, Channels of Distribution, Differences between products and services

UNIT – V: INTRODUCTION TO ORGANIZATIONAL BEHAVIOUR:
Definition, Nature and Scope, Perception – Perceptual selectivity and organization, Personality and Attitudes - Personality as a continuum – Meaning of personality, Communication – types - interactive communication in organizations –barriers to communication and strategies to improve the follow of communication. 

UNIT - VI: STRATEGY AND MANAGEMENT CONROL SYSTEM:

Concepts in Strategic Management, Vision, Mission, Objectives, SWOT Analysis, Concept of Strategic Planning, Competitive Advantage, Concept of Core Competence. An overview, Process and its Implementation, Target Setting, Balanced Score Card, Management Control in Empowered Organization – Conflict between Creativity and Control.
REFERENCES:
1   Dr. Y. Satyanarayana: Management control systems in competitive environment,  

      Icfai books.
2.  A R Aryasri: Management Science, Tata Mc Graw Hill
3. Koontz & Weihrich: Essentials of Management, 6/e, TMH, 2005

4. Kotler Philip & Keller Kevin Lane: Market Management 12/e, PHI, 2005

5 Strategic Management, Text and Cases, VSP Rao, V Hari Krishna

6. Thomas N Duening & John M. Ivancevich Management – Principles and Guidelines,        Biztantra, 2003.
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UNIT – I -8086 ARCHITECTURE

An over view of 8085, Architecture of 8086 Microprocessor. Special functions of General purpose registers. 8086 flag register and function of 8086 Flags. Addressing modes of 8086. Instruction set of 8086. Assembler directives, simple programs, procedures, and macros.

UNIT- II-Assembly language programming and Hardware features of 8086

Assembly language programs involving logical, Branch & Call instructions, sorting, evaluation of arithmetic expressions, string manipulation. Pin diagram of 8086-Minimum mode and maximum mode of operation. Timing diagram. Memory interfacing to 8086 (Static RAM & EPROM).

UNIT – III I/O interfacing 

8255 PPI – various modes of operation and interfacing to 8086. D/A and A/D converter interfacing. Interfacing Keyboard, Displays, Stepper Motor and control of high power devices. 

UNIT – IV-Interrupts and serial data communication devices and interfacing

Interrupt structure of 8086. Vector interrupt table. Interrupt service routines. Introduction to DOS and BIOS interrupts. 8259 PIC Architecture and interfacing. 

Serial Data Communication. 8251 USART Architecture and interfacing RS.232.
UNIT – V-THE 8051 ARCHITECTURE & Programming :

 Introduction, 8051 Micro controller Hardware, Input/Output Ports and Circuits, External Memory, Addressing modes, The Assembly Language programming- Data Transfer and Logical Instructions. Arithmetic Operations, Decimal Arithmetic. Jump and Call Instructions
UNIT – VI-8051 Interrupts communication  & industrial applications

Counter and Timers, Serial data communication , Interrupts and programming.
Industrial applications: Interfacing 8051 to LED, push button, Relay, Solid state relay, DC motor and PWM, Seven Segment display, ADC and DAC ,keyboard interfacing.
TEXT BOOKS :

1. Advanced microprocessor and Peripherals - A.K.Ray and K.M.Bhurchandi, TMH,    2000.

2. Microprocessors and interfacing – Douglas V. Hall, TMH, 2nd Edition, 1999.

3. 8051 Microcontroller – Kenneth J. Ayala, Penram International/ Thomson, 3rd Edition, 2005.

REFERENCES :

1. Micro computer systems, The 8086/8088 Family Architecture, Programming and Design – Y.Liu and G.A. Gibson, PHI, 2nd Edition.

2. 8051 Micro Controllers and Embedded Systems – Dr. Rajiv Kapadia, Jaico Publishers.
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OBJECTIVE :

This subject deals with Economic operation of Power Systems, Hydrothermal scheduling and modeling of turbines, generators and automatic controllers. It emphasizes on single area and two area load frequency control and reactive power control.

UNIT -I POWER SYSTEM NETWORK MATRICES:
Graph Theory: Definitions, Bus Incidence Matrix, Ybus formation by Direct and Singular Transformation Methods, Numerical Problems.

FORMATION OF ZBUS: Partial network, Algorithm for the Modification of ZBus Matrix for addition element for the following cases: Addition of element from a new bus to reference, Addition of element from a new bus to an old bus, Addition of element between an old bus to reference and Addition of element between two old busses (Derivations and Numerical Problems),  Modification of ZBus for the changes in network (Problems ).

UNIT –II  MODELLING OF TURBINE, GENERATOR AND AUTOMATIC CONTROLLERS:
Modeling of Turbine, First order Turbine model, Block Diagram representation of Steam Turbines and Approximate Linear Models. Modeling of Generator (Steady State and Transient Models), Description of Simplified Network Model of a Synchronous Machine (Classical Model), Description of Swing Equation (No Derivation) and State-Space II-Order Mathematical Model of Synchronous Machine. Modeling of Governor, Mathematical Modeling of Speed Governing System,  Derivation of small signal transfer function. Modeling of Excitation System,  Fundamental Characteristics of an Excitation system, Transfer function, Block Diagram Representation of IEEE Type-1 Model.

UNIT – III LOAD FREQUENCY CONTROL:
Necessity of keeping frequency constant. Definitions of Control area, Single area control, Block diagram representation of an isolated power system, Steady state analysis, Dynamic response,  Uncontrolled case.

Load frequency control of 2-area system,  uncontrolled case and controlled case, tie-line bias control.

Proportional plus Integral control of single area and its block diagram representation, steady state response, Load Frequency Control and Economic dispatch control.

UNIT –IV POWER FLOW STUDIES:
Necessity of Power Flow Studies, Data for Power Flow Studies,  Derivation of Static load flow equations,  Load flow solutions using Gauss Seidel Method, Acceleration Factor, Load flow solution with and without P-V buses, Algorithm and Flowchart. Numerical Load flow Solution for Simple Power Systems (Max. 3-Buses),  Determination of Bus Voltages, Injected Active and Reactive Powers (Sample One Iteration only) and finding Line Flows/Losses for the given Bus Voltages.

Newton Raphson Method in Rectangular and Polar Co-Ordinates Form,  Load Flow Solution with or without PV Busses,  Derivation of Jacobian Elements, Algorithm and Flowchart. Decoupled and Fast Decoupled Methods,  Comparison of Different Methods, DC load Flow.

UNIT –V POWER SYSTEM STEADY STATE STABILITY ANALYSIS:
Elementary concepts of Steady State, Dynamic and Transient Stabilities.

Description of: Steady State Stability Power Limit, Transfer Reactance, Synchronizing Power Coefficient, Power Angle Curve and Determination of Steady State Stability and Methods to improve steady state stability.

Derivation of Swing Equation. Determination of Transient Stability by Equal Area Criterion, Application of Equal Area Criterion, Critical Clearing Angle Calculation.- Solution of Swing Equation: Point-by-Point Method. Methods to improve Stability - Application of Auto Reclosing and Fast Operating Circuit Breakers.

UNIT – VI REACTIVE POWER CONTROL:
Overview of Reactive Power control,  Reactive Power compensation in transmission systems, advantages and disadvantages of different types of compensating equipment for transmission systems, load compensation, Specifications of load compensator, Uncompensated and compensated transmission lines: shunt and Series Compensation.

TEXT BOOKS:
1. 
Electrical Power Systems  – C.L.Wadhwa, Newage International, 3rd Edition.

2.
 Modern Power System Analysis –I.J.Nagrath & D.P.Kothari Tata M Graw Hill Publishing Company Ltd, 2nd edition.

REFERENCE BOOKS:
1. 
Power System Analysis and Design  – J.Duncan Glover and M.S.Sarma., THOMPSON, 3rd Edition.

2. 
Electric Energy systems Theory – O.I.Elgerd, Tata Mc Graw Hill Publishing Company Ltd., Second edition.

3. 
Power System Analysis  – Grainger and Stevenson, Tata McGraw Hill.

4. 
Power System Analysis  – Hadi Saadat – TMH Edition.
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OBJECTIVE :

Electrical measurements course introduces the basic principles of all measuring instruments. It also deals with the measurement of RLC parameters voltage, current Power factor, power, energy and magnetic measurements. Instrumentation is essential in monitoring and analysis of any Physical system and its control. This course deals with different types of transducers, digital voltmeters, oscilloscopes and measurement of non electrical quantities.

UNIT-I MEASURING INSTRUMENTS- INSTRUMENT TRANSFORMERS:
Classification - Deflecting, Control and Damping torques, Ammeters and Voltmeters,  PMMC, Moving iron type instruments,  Expression for the Deflecting torque and Control torque, Errors and Compensations, Extension of range using Shunts and Series resistance. CT and PT,  Ratio and phase angle errors,  Design considerations Type of P.F. Meters,  Dynamometer and Moving iron type,  1- ph and 3-ph meters.

UNIT –II MEASUREMENT OF POWER& ENERGY:
Single phase dynamometer wattmeter-LPF and UPF-Double element and three element dynamometer wattmeter, Expression for deflecting and control torques, Extension of range of wattmeter using instrument transformers, Measurement of active and reactive powers in balanced and unbalanced systems, Single phase induction type energy meter, Driving and braking torques,  Testing by phantom loading, Three phase energy meter .

UNIT - III MEASUREMENT OF RESISTANCE - MAGNETIC MEASUREMENTS- A.C. BRIDGES:
Principle and operation of D.C. Crompton’s potentiometer, Standardization, Measurement of unknown resistance, current, voltage. Method of measuring low- Medium and High resistance, sensitivity of Wheatstone’s bridge,  Carey Foster’s bridge, Kelvin’s double bridge for measuring low resistance,  Measurement of high resistance, loss of charge method, Measurement of inductance,  Quality Factor,  Maxwell’s bridge, Hay’s bridge, Anderson’s bridge, Owen’s bridge. Measurement of capacitance and loss angle,  Desauty bridge,  Wien’s bridge, Schering Bridge. 

UNIT-IV SIGNALS AND THEIR REPRESENTATION- CHARACTERISTICS :
Measuring Systems, Performance Characteristics, Static characteristics, Dynamic Characteristics, Errors in Measurement, Gross Errors-Systematic Errors, Statistical Analysis of Random Errors.

Signal and their representation, Standard Test, periodic, a periodic, modulated signal, sampled data,   pulse modulation and pulse code modulation.

UNIT-V DIGITAL VOLTMETERS- SIGNAL ANALYZERS- TRANSDUCERS:
Digital voltmeters, Successive approximation,  Ramp,  Dual slope integration continuous balance type,  Micro processor based ramp type DVM digital frequency meter, Digital phase angle meter,  Wave Analyzers,  Frequency selective analyzers,  Heterodyne, Application of Wave analyzers,  Harmonic Analyzers, Total Harmonic distortion, spectrum analyzers,  Basic spectrum analyzers, Spectral displays,  Q meter and RMS voltmeters .

UNIT-VI MEASUREMENT OF NON-ELECTRICAL QUANTITIES:
Definition of transducers,  Classification of transducers,  Advantages of Electrical transducers, Characteristics and choice of transducers,  Principle operation of Resistor,  Inductor,  LVDT and Capacitor transducers,  LVDT Applications,  Strain gauge and its principle of operation, Guage factor- Thermistors, Thermocouples,  Piezo electric transducers,  Photovoltaic,  Photo conductive cells. Measurement of strain,  Gauge Sensitivity,  Displacement,  Velocity,  Acceleration, Force, Torque, Measurement of Temperature.

TEXT BOOKS:
1. 
Electrical Measurements and measuring Instruments –  E.W. Golding and F.C. Widdis, 5th  Edition, Wheeler Publishing. 5- Edition.

2.
Transducers and Instrumentation– D.V.S Murthy, Prentice Hall of India 2- Edition.

3.
A course in Electrical and Electronic Measurements and Instrumentation, A.K. 
Sawhney, 
Dhanpatrai & Co. 18th  Edition. 

REFERENCE BOOKS:

1. 
Measurements Systems, Applications and Design –  D O Doeblin- Tata MC 
Graw-
Hill. 

2.
Principles of Measurement and Instrumentation –  A.S Morris, Pearson /Prentice Hall of India.

3.
Electronic Instrumentation- H.S.Kalsi Tata MC Graw – Hill Edition.3-Edition.

4.
Modern Electronic Instrumentation and Measurement techniques –  A.D Helfrick  and W.D.Cooper, Pearson/Prentice Hall of India.
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Objective :

This course is an extension of Power Electronics applications to AC and DC drives. Control of DC motor drives with single phase and three phase converters and choppers are given in detail. The control of AC motor drives with variable frequency converters and variable voltage are presented.

UNIT – I CONTROL OF DC MOTORS BY SINGLE PHASE AND THREE PHASE CONVERTERS:
Introduction to Thyristor controlled Drives, Single Phase and three phase 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 expressions,  Speed, Torque Characteristics,  Problems on Converter fed d.c motors.

UNIT – II  FOUR QUADRANT OPERATION OF DC DRIVES:
Introduction to Four quadrant operation, Motoring operations, Electric Braking,  Plugging, Dynamic and Regenerative Braking operations. Four quadrant operation of D.C motors by dual converters, Closed loop operation of DC motor (Block Diagram Only).

UNIT-III CONTROL OF DC MOTORS BY CHOPPERS:
Single quadrant, Two - quadrant and four quadrant chopper fed dc separately excited and series excited motors,  Continuous current operation, Output voltage and current wave forms,  Speed torque expressions,  speed torque characteristics,  Problems on Chopper fed D.C Motors, Closed Loop operation ( Block Diagram Only).

UNIT – IV  CONTROL OF INDUCTION MOTOR ON STATOR SIDE:
Variable voltage characteristics, Control of Induction Motor by AC Voltage Controllers, Waveforms,  speed torque characteristics, Variable frequency characteristics, Variable frequency control of induction motor by Voltage source and current source inverter and cyclo converters,  PWM control, Comparison of VSI and CSI operations, Speed torque characteristics, numerical problems on induction motor drives, Closed loop operation of induction motor drives (Block Diagram Only).

UNIT –V  CONTROL OF INDUCTION MOTOR ON ROTOR SIDE:
Static rotor resistance control, Slip power recovery, Static Scherbius drive, Static Kramer Drive, Their performance and speed torque characteristics, Advantages applications,  problems. 

UNIT – VI CONTROL OF SYNCHRONOUS MOTORS:
Separate control & self control of synchronous motors, Operation of self controlled synchronous motors by VSI and CSI cyclo converters. Load commutated CSI fed Synchronous Motor, Operation, Waveforms,  Speed torque characteristics,  Applications Advantages and Numerical Problems, Closed Loop control operation of synchronous motor drives (Block Diagram Only), Variable frequency control, Cyclo converter, PWM, VFI, CSI.

TEXT BOOKS:

1. Fundamentals of Electric Drives –  G K Dubey  Narosa Publications

2. Power Electronic Circuits, Devices and applications  – M.H.Rashid, PHI.

REFERENCE BOOKS:

1. 
Power Electronics – MD Singh and K B Khanchandani, Tata – McGraw-Hill 
Publishing company.

2. 
Modern Power Electronics and AC Drives – B.K.Bose, PHI.

3. 
Thyristor Control of Electric drives – Vedam Subramanyam Tata McGraw Hill 
Publications.

4. 
A First course on Electrical Drives – S K Pillai New Age International(P) Ltd. 
2nd Edition.
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A) Aims and Objectives of the Course

i) To develop the following skills: Listening, speaking, reading & writing.

Learners should be able to 

(a) listen and comprehend elementary structures of the spoken language.

(b) participate in simple conversations in different situations of every day life.

(c) read and understand simple texts.

(d) write sentences and short paragraphs on general topics and situations.

ii) To develop creative aspect in language learning i.e. the ability to work out different patterns and combinations with the help of basic grammatical structures and lexical items.

iii) To introduce the learners to aspects of life and culture of Spanish and Latin American people.

B)
Duration of the Course

100 contact hours 


Self-study hours: 20
C)
Entrance qualification:


SSC or equivalent
D)
Course Contents

	Modules
	Functional Aspects
	Grammatical Aspects
	No. of credits

	Module 1
	Greetings, introductions, identifying others ; tools to ask meaning, pronunciation and spellings ;  different nationalities and their languages;  Hispanic names, family relations  and professions;  days of the week, months. 
	Basic structure of spelling and pronunciation; present indicative of the regular verbs  (‘ar’/er/ir,) and  ‘querer’; subject pronouns; interrogative sentences with ‘Por qué ’, and  ‘quién’ ; causal phrase with ‘porque’ ; ‘ser’ and ‘estar’ ; negative sentences; adjectives of  nationality.
	1

	Module 2
	Ordinal and cardinal numbers; quantities; to go shopping, identifying  material, color, size etc;  to go to  a restaurant, food habits of Spanish and Latin American people.  
	Gender and number of nouns and adjectives; the verb ‘tener’; interrogative sentences; demonstrative and qualitative adjectives. 
	1

	Module 3
	To express opinions on something, contradict someone in a modest ways, suggest something, to value things aesthetically and intellectually;  expression of likes and dislikes;  expression and reaction to  certain things, (agreement or disagreement).   
	Qualitative adjectives, forms and usage, gradations,  superlative adjectives,   exclamatory sentences; the verb ‘gustar’,  forms and syntax;  personal pronouns;

definite and indefinite pronouns,  direct object pronouns;  prepositions;  verbs like ‘parecer’ and ‘encontrar’, their  form and syntax, interrogative pronouns.
	1

	Module 4
	Expression of time; accepting and rejecting invitations; Spanish and Latin American time tables and comparison with Indian time tables;  how to fix an appointment; climate, weather of the day.
	Present indicative of  irregular verbs, expressions with ‘tener’ estar prepositional pronouns; interrogative sentences. 

.


	1


E) Techniques of Instruction

Without prejudice to the specific language teaching approach adopted by the teacher, the following parameters are suggested for realizing the above objectives and contents:

1. To avoid monotony in the classroom and to reduce the role of mechanical reproduction of the material learnt, stress should be laid on creativity in the classroom.

2. Use of modern technical aids, such as  slide projectors, tape recorders, computers, CD-ROMs etc. should be encouraged.

3. Supplementary teaching material on cultural aspects, such as art, films etc. may be used in the classroom.  An intercultural approach should be encouraged.

4.
Methods/techniques should be employed, which would encourage the learners to do independent work by way of reading writing and self-correction.
F) Books recommended:
1. ELE INICIAL 1
2. Planeta @ E/LE (1).   Matilde Cerrolaza, Oscar Cerrolaza, Begoña Llovel.



Edelsa, Madrid 1999.

3. Entre Nosotros  A. Sánchez, M. Ríos, J.A. Metalla. SGEL, Madrid, 1897.
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FRENCH FOR CHOICE BASED CREDIT SYSTEM

(FUNCTIONAL FRENCH LANGUAGE COURSE (Level 1)) 

Text Book

: LE NOUVEAU SANS FRONTIÈRES -I (Text Book and  Exercice Book 



   published by CLÉ INTERNATIONAL- Philippe Dominique et  al.)   

COURSE CONTENT


Unit I & Unit II

UNITÉ - I
         
 UN PRINTEMPS A PARIS

VOCABULAIRE    
: Professions et nationalités, vie quotidienne et loisirs,   descriptions physiques et 


   psychologiques, nombres cardinaux.

GRAMMAIRE          
:  Articles définis et  indéfinis, genre et nombre des noms  et des   adjectifs, 



   interrogation et négation, conjugaison du présent.

PHONÉTIQUE        
 : Intonation, liaison, voyelles orales et nasales.

COMMUNICATION
:   Faire connaissance, inviter et répondre a une invitation, décrire les  personnes.

CIVILISATION         
:   Paris, monuments et lieux publics. La vie de quatre parisiens  de professions 



    différentes.

UNITÉ - 2                              AVENTURE EN BOURGOGNE

VOCABULAIRE       
 :   Logement et  nourriture, vêtements et  couleurs, fêtes et   faits divers,  nombres  ordinaux.

GRAMMAIRE         
 :    Articles  partitifs, adjectifs démonstratifs et possessifs, prépositions et adverbes 


     de quantité et de  lieu, pronoms toniques, l’impératif, verbes  pronominaux.

PHONÉTIQUE          
  :   Intonation, semi-voyelles, liaison, consonnes sonores et  sourdes.

COMMUNICATION   
  :   Exprimer l’ordre et  1'obligation, demander et  commander, évaluer et      



      apprécier, féliciter et remercier.

CIVILISATION                   :   Une région de France: la Bourgogne, vie quotidienne à la  campagne.

SCHEME OF EXAMINATION:


Semester -1: Paper -1

Paper I 
Grammar, Communication &Translation 

60 Marks








Viva-voce
20 Marks
80  Marks 

2 Internal  Assessments  






20  Marks 

III year B.Tech – I Sem
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FUNCTIONAL GERMAN LANGUAGE COURSE CONTENT (Leve1) 

· Conjugation of Verbs in present tense ~ Imperative sentences ~ Yes-No Questions 

· Position of Verb in a sentence 

· Indefinite article and the definite article 

· Possessive pronouns 

· Cardinal Numbers 

· Telling the Time 

· Past tense of the Verbs sein and haben 

· Accusative case using the definite, indefinite articles and personal pronouns 

· Indirect questions 

· Verbs with separable and inseparable prefixes . 

· Modal verbs " 

· Future tense 

· Subordinate clauses: Conditional sentences with wenn; Causal sentences with weil and denn 

· Dative case using the definite, indefinite articles and personal pronouns 

· Reflexive pronouns 

· Word building 

· Phonetics, culture and civilization components are built into the lessons in the prescribed book. : 

· Communicative skills and conversational practice in situational contexts are developed and practiced with the topics dealt with in the lessons. 

· Practice will be given in translation of simple texts from German to English and vice versa. : 

Text Book: Braun. K., Nieder, L., Schmoe, F. Deutsc,h als Fremdsprache IA. Ernst Klett Verlag. Stuttgart. 

Lessons 1 to to.1 

SCHEME OF THE EXAMINATION FOR SEMESTER 

Internal Assessment (Written + Viva Voce: 10 marks each) 

20 marks 

Paper I (3 hrs) Grammar, Communication & Translation 60 marks 

Viva Voce 


20 marks 
80 marks 
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Unit-I
Probability: Set definitions, sample points and sample spaces, probability of random events, laws of probability, joint, marginal and conditional probabilities, statistical independence.

Unit-II 

Random variables: Probability distribution functions, Discrete random variables and probability mass function, Expected values; Continuous random variables, Probability density functions, complex random variables; moments and characteristic functions. 

Random vectors: Joint probability distribution functions, joint probability densities, conditional probability distributions functions, conditional probability densities, independent random variables. Transformations (functions) of random variables

Unit-III

Random processes: (i) Definition: The concept, probabilistic structure, Classification, formal definition. (ii) Description: Joint distribution, Analytical description using random variables, Average values: mean, auto-correlation, auto-covariance, Auto-correlation coefficient, Two or more random processes: Cross-correlation function, cross-covariance function, cross-correlation coefficient. 

Unit-IV

Stationarity and correlation theory: Strict-sense stationarity, wide-sense stationarity (WSS), Auto-correlation function of real WSS random process and its properties, cross-correlation function and its properties, Power spectral density function of a WSS random process and its properties, Wiener-Khinchine theorem; low-pass and band-pass processes, power and bandwidth calculations; cross-power spectral density function and its properties; power spectral density function of random sequences. 

Time averaging and ergodicity: Time averages - interpretation, mean and variance; ergodicity: general definition, ergodicty of the mean, ergodicity of the auto-correlation function, ergodicity of the power spectral density function 

Unit-V

Response of LTI systems to random processes: Review of deterministic system analysis - discrete and continuous; mean and auto-correlation of the output, stationarity of the output, correlation and power spectral density of the output, mean-square value of the output, multiple input-output systems; Filtered Gaussian random process. 

Unit-VI

BasicApplications: Randomwalk, Brownianmotion, Thermalnoise, shot noise, Modulation, Cyclostationary process, Bandlimited processes and sampling theory, Deterministic signals in noise, Bispectra and system identification

Text Books:

1. Peyton Z. Peebles Jr., Probability, Random Variables and Random Signal Principles,  4thedn., Tata McGraw-Hill, New Delhi, 2002. 

2.  Probability, Random Variables and Stochastic Process – Athanasios Papoulis and     S.Unnikrishna Pillai, PHI, 4th Edition, 2002

3. Yannis Viniotis, Probability & Random Processes for Electrical Engineers, Mc-Graw-Hill Book Company, 98.

References: 

1. G. R. Grimmett, D. R. Stirzaker, Probability and Random Processes, Second Edition, Oxford Science Publications, 1995. 

2. Wilbur B. Davenport, Jr., Probability and Random Processes, McGraw-Hill Book Company, 1970. 
3. Henry Stark, John W. Woods, Probability, Random Processes with Applications to Signal Processing,3rd ed, Prentice-Hall, 2003
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Unit-I Signal ANALYSIS: 

Analogy between vectors and signals, Orthogonal signal space, Signal approximation using orthogonal functions, Mean square error, Closed or complete set of orthogonal functions, Orthogonality in complex functions, Exponential and sinusoidal signals, Concepts of Impulse function, Unit step function, Signum function. Classification of signals   periodic, non-periodic, energy and power signals. Examples of physical signals in the real world.

Unit-II FOURIER Representation of Continuous Time Signals:

Periodic Signals: Fourier series, properties of Fourier series, Dirichlet’s conditions, Trigonometric, Exponential & Compact (Cosine) Fourier series, Fourier spectrum.

A periodic Signals: Fourier Transforms, Deriving Fourier transform from Fourier series, Fourier transform of arbitrary signal, standard signals, Fourier transform of periodic signals, properties of Fourier transforms, Fourier transforms involving impulse and Signum functions. Introduction to Hilbert Transform.

Unit-III Signal Transmission Through Linear Systems: 
Linear system, Impulse Response (IR) of a linear system, Linear time invariant (LTI) system, Linear time variant (LTV) system, Transfer function of a LTI system. Filter characteristics of linear systems. Distortion less transmission through a system, Signal bandwidth, system bandwidth, Ideal LPF, HPF and BPF characteristics, Causality and Poly-Wiener criterion for physical realization, relationship between bandwidth and rise time.

Unit-IV Convolution and Correlation of Signals: 
Concept of convolution in time domain and frequency domain, Graphical representation of convolution, Convolution properties.  Cross correlation and auto correlation of functions, properties of correlation function, Energy density spectrum, Parseval’s theorem, Power density spectrum, Relation between auto correlation function and energy/power spectral density function. Relation between convolution and correlation, Detection of periodic signals in the presence of noise by correlation, Extraction of signal from noise by filtering.

Unit-V Sampling: 
Sampling theorem – Graphical and analytical proof for Band Limited Signals, Impulse(Ideal) sampling, Natural(Chopped) Sampling  and Flat top(S&H) Sampling, Reconstruction of signal from its samples, effect of under sampling – Aliasing, Introduction to Band Pass sampling.

Unit-VI LAPLACE TRANSFORMS:
Review of Laplace transforms, Partial fraction expansion, Inverse Laplace transform, Concept of region of convergence (ROC) for Laplace transforms, constraints on ROC for various classes of signals, Properties of LT. Relation between LT and FT of a signal. Laplace transform of certain signals using waveform synthesis. Laplace transform of a periodic signals

Z–Transforms : Fundamental difference between continuous and discrete time signals, discrete time signal representation using complex exponential and sinusoidal components, Periodicity of discrete time using complex exponential signal, Concept of Z- Transform of a discrete sequence. Distinction between Laplace, Fourier and Z transforms. Region of convergence in Z-Transform, constraints on ROC for various classes of signals, Inverse Z-transform, properties of Z-transforms.

TEXT BOOKS:

1. Signals, Systems & Communications - B.P. Lathi, BS Publications, 2003.

2. Signals and Systems - A.V. Oppenheim, A.S. Willsky and S.H. Nawab, PHI, 2nd Edn.

REFERENCES:

1. Signals & Systems - Simon Haykin and Van Veen,Wiley, 2nd Edition.

2. Network Analysis - M.E. Van Valkenburg, PHI Publications, 3rd Edn., 2000.

3. Fundamentals of Signals and Systems - Michel J. Robert, MGH International Edition, 2008.

4. Signals, Systems and Transforms - C. L. Philips, J.M.Parr and Eve A.Riskin, Pearson education.3rd Edition, 2004.
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1. SERIES COMPLETION OF NUMBERS, LETTERS

2. DIRECTION SENSE, BLOOD RELATIONS

3. CODING AND DECODING

4. ANOLOGY, DATA SUFFICIENCY

5. CLASSIFICATION

6. MATHEMATICAL OPERATIONS,. PUZZLE TEST

REFERENCE BOOKS: 

1.
Verbal and Nonverbal Reasoning – R.S.Agarwal
            III year B.Tech – II Sem
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The following experiments are required to be conducted as compulsory experiments:

1. O.C. & S.C. Tests on Single phase Transformer

2. Sumpner’s test on a pair of single phase transformers

3. Scott connection of transformers

4. No-load & Blocked rotor tests on three phase Induction motor

5. Regulation of a three –phase alternator by synchronous impedance & m.m.f. methods

6. V and Inverted V curves of a three—phase synchronous motor.

7. Equivalent Circuit of a single phase induction motor

8. Determination of Xd and Xq of a salient pole synchronous machine

In addition to the above eight experiments, atleast any two of the following experiments are required to be conducted from the following list:

1. Parallel operation of Single phase Transformers

2. Separation of core losses of a single phase transformer

3. Brake test on three phase Induction Motor

4. Regulation of three-phase alternator by Z.P.F. and A.S.A methods

5. Efficiency of a three-phase alternator

6. Heat run test on a bank of 3 Nos. of single phase Delta connected transformers

7. Measurement of sequence impedance of a three-phase alternator.

8. Performance characteristics of a Schrage motor
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3. PSPICE reference guide – Microsim, USA.

4. MATLAB and its Tool Books user’s manual and – Mathworks, USA.

Any Eight of the Experiments in Power Electronics Lab

1. Study of Characteristics of SCR, MOSFET & IGBT

2. Gate firing circuits for SCR’s

3. Single Phase AC Voltage Controller with R and RL Loads

4. Single Phase fully controlled bridge converter with R and RL loads

5. Forced Commutation circuits (Class A, Class B, Class C,  Class D & Class E)

6. DC Jones chopper with R and RL Loads

7. Single Phase Parallel, inverter with R and RL loads

8. Single Phase Cycloconverter with R and RL loads

9. Single Phase Half controlled converter with R load

10. Three Phase half controlled bridge converter with R-load

11. Single Phase series inverter with R and RL loads

12. Single Phase Bridge converter with R and RL loads

13. Single Phase dual converter with RL loads

Any two simulation experiments with PSPICE/PSIM

PSPICE simulation of single-phase full converter using RLE loads and single-phase AC voltage controller using RLE loads.

PSPICE simulation of resonant pulse commutation circuit and Buck chopper.

PSPICE simulation of single phase Inverter with PWM control.

REFERENCE BOOKS:

1. Simulation of Electric and Electronic circuits using PSPICE – by M.H.Rashid, M/s

PHI Publications.

2. PSPICE A/D user’s manual – Microsim, USA.
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OBJECTIVE:
Electrical Power plays significant role in day to day life of entire mankind. This course concerns the generation and distribution of power along with the economic aspects.

UNIT -1 HYDROELECTRIC POWER STATIONS:
Elements of hydro electric power station, Types, Concept of pumped storage plants, Storage requirements, Mass curve(explanation only) Estimation of power developed from a given catchments area,  Heads and efficiencies

Thermal power stations:
Line diagram of Thermal Power Station (TPS) showing paths of coal, Steam, Water, Air, ash and flue gasses, Brief description of TPS components, Economizers, Boilers, Super heaters, Turbines, Condensers, Chimney and Cooling towers.

UNIT -II  GAS AND NUCLEAR POWER STATIONS:
Nuclear Fission and Chain reaction, Nuclear fuels,  Principle of operation of Nuclear reactor, Reactor Components, Moderators, Control rods, Reflectors and Coolants, Radiation hazards,  Shielding and Safety precautions,  Types of Nuclear reactors and brief description of PWR, BWR and FBR.

Gas Power Stations, Principle of Operation and Components ( Block Diagram Approach Only).

UNIT - III SUBSTATIONS:
Classification of Substations, Air insulated substations,  Indoor & Outdoor substations,  Substations layout showing the location of all the substation equipment. Bus bar arrangements in the sub-stations, Simple arrangements like single bus bar, Sectionalized single bus bar, Main and transfer bus bar system with relevant diagrams.

Gas insulated substations (GIS): Advantages of Gas insulated substations, Different types of gas insulated substations, Single line diagram of gas insulated substations, Bus bar, Construction aspects of GIS, Installation and maintenance of GIS, Comparison of Air insulated substations and Gas insulated substations.

UNIT-IV  POWER FACTOR AND VOLTAGE CONTROL:
Causes of low p.f,  Methods of Improving p.f, Phase advancing and generation of reactive KVAR using static Capacitors,  Most economical p.f. for constant KW load and constant KVA type loads, Numerical Problems.

Dependency of Voltage on Reactive Power flow, Methods of Voltage Control, Shunt Capacitors, Series Capacitors, Synchronous Capacitors, Tap changing and Booster Transformers

UNIT-V  ECONOMIC ASPECTS OF POWER GENERATION AND TARIFF METHODS:
Load curve, Load duration and integrated load duration curves, Load, Demand, Diversity, Capacity, Utilization and plant use factors,  Numerical Problems.

Costs of Generation and their division into Fixed,  Semi - fixed and Running Costs.

Desirable Characteristics of a Tariff Method, Tariff Methods,  Flat Rate, Block-Rate, Two-part, Three –part and power factor tariff methods and Numerical Problems.

UNIT-VI ECONOMIC OPERATION OF POWER SYSTEMS:
Optimal operation of Generators in Thermal Power Stations, Heat rate Curve, Cost Curve, Incremental fuel and Production costs, Input-output characteristics, Optimum generation allocation with line losses neglected. Optimum generation allocation including the effect of transmission line losses, Loss Coefficients, General transmission line loss formula. Hydrothermal scheduling.

TEXT BOOKS

1. 
A Text Book on Power System Engineering - M.L.Soni, P.V.Gupta, U.S.Bhatnagar and A.Chakraborti, Dhanpat Rai & Co. Pvt. Ltd.

2. 
Principles of Power Systems - V.K Mehta and Rohit Mehta S.CHAND& COMPANY LTD., New Delhi.

REFERENCE BOOKS

1. 
Elements of Power Station design and practice - M.V. Deshpande, Wheeler Publishing.

2. 
Electrical Power Systems -  C.L.Wadhawa New age International (P) Limited, Publishers.

3. 
Electrical Power Generation, Transmission and Distribution - S.N.Singh., PHI..

4. 
Gas turbine performance - PP Wals, P.Fletcher, Blackwell Publisher.
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OBJECTIVE:
It introduces solar energy its radiation, Collection, storage and application. It also introduces the Wind energy, Biomass energy, geothermal energy and ocean energy as alternative energy sources.

UNIT – I -PRINCIPLES OF SOLAR RADIATION: 

Role and potential of new and renewable source, The solar energy option, Environmental impact of solar power, Physics of the sun, the solar constant, Extraterrestrial and terrestrial solar radiation, Solar radiation on titled surface, Instruments for measuring solar radiation and sun shine, Solar radiation data.

UNIT-II- SOLAR ENERGY COLLECTION STORAGE AND APPLICATIONS: Flat plate and concentrating collectors, Classification of concentrating collectors, orientation and thermal analysis, Advanced collectors.

Different methods, Sensible, Latent heat and stratified storage, Solar ponds. Solar Applications- solar heating/cooling technique, Solar distillation and drying, Photovoltaic energy conversion.

UNIT – III WIND ENERGY: 

Sources and potentials, Horizontal and vertical axis windmills, Performance characteristics, Betz criteria

BIO-MASS: Principles of Bio-Conversion, Anaerobic/aerobic digestion, Types of Bio-gas digesters, Gas yield, Combustion characteristics of bio-gas, Utilization for cooking, I.C.Engine operation and economic aspects.

UNIT – IV GEOTHERMAL ENERGY: 

Resources, types of wells, methods of harnessing the energy,  Potential in India.

UNIT-V OCEAN ENERGY: 

OTEC,  Principles utilization, Setting of OTEC plants, Thermodynamic cycles. Tidal and wave energy, Potential and conversion techniques, Mini-hydel power plants and their economics. 

UNIT-VI DIRECT ENERGY CONVERSION: 

Need for DEC, Carnot cycle, Limitations, principles of DEC. Thermoelectric generators, seebeck, Peltier and joul Thomson effects, Figure of merit, materials, Applications, MHD generators, Principles, Dissociation and ionization, Hall effect, Magnetic flux, MHD accelerator, MHD Engine, Power generation systems, Electron gas dynamic conversion, economic aspects. Fuel cells, principles, Faraday’s law’s, Thermodynamic aspects, selection of fuels and operating conditions.

TEXT BOOKS:

1. 
Non-Conventional Energy Sources - G.D. Rai

2. 
Renewable Energy Technologies - Ramesh & Kumar /Narosa.

REFERENCE BOOKS:

1. 
Renewable energy resources -  Tiwari and Ghosal/ Narosa.

2. 
Non-Conventional Energy - Ashok V Desai /Wiley Eastern.

3. 
Non-Conventional Energy Systems - K Mittal /Wheeler

4. 
Solar Energy - Sukhame
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OBJECTIVE :

This subject deals with the fundamentals of illumination and its classification and the electric heating and welding. It gives the detailed study of all varieties of Electric drives and their applications to electrical engineering.
UNIT – I  DRIVE APPLICATIONS:
Type of electric drives, Choice of motor, Starting and running characteristics, Speed control, Temperature rise, Particular applications of electric drives, Types of industrial loads, Continuous, Intermittent and variable loads, Load equalization.

UNIT – II ELECTRIC HEATING:

Advantages and methods of electric heating, Resistance heating induction heating and dielectric heating.

Electric welding:

Electric welding, resistance and arc welding, Electric welding equipment, comparison between A.C. and D.C. Welding.

UNIT – III ILLUMINATION FUNDAMENTALS:

Introduction, terms used in illumination, laws of illumination, polar curves, photometry, integrating sphere, sources of light.

UNIT – IV VARIOUS ILLUMINATION METHODS

Discharge lamps, MV and SV lamps – comparison between tungsten filament lamps and fluorescent tubes, Basic principles of light control, Types and design of lighting and flood lighting.

UNIT – V ELECTRIC TRACTION - I :

System of electric traction and track electrification. Review of existing electric traction systems in India. Special features of traction motor, methods of electric braking-plugging rheostatic braking and regenerative braking. Mechanics of train movement. Speed-time curves for different services – trapezoidal and quadrilateral speed time curves.
UNIT – VI ELECTRIC TRACTION - II :

Calculations of tractive effort, power, specific energy consumption for given run, effect of varying acceleration and braking retardation, adhesive weight and coefficient of adhesion.

TEXT BOOKS:

1. 
Utilization of Electric Power & Electric Traction -  J.B. Gupta, S.K.Kataria & Sons, 9th edition.

2.
Utilization of Electric Energy - E.Open Shaw Taylor Orient Longman, 2nd 
edition.

3. 
Art & Science of Utilization of electrical Energy - Partab, Dhanpat Rai & Sons, 2nd edition.

REFERENCE BOOKS:

1. 
Utilization of Electrical Power including Electric drives and Electric traction -  
N.V.Suryanarayana, New Age International (P) Limited, 1st edition.

2. 
Generation, Distribution and Utilization of electrical Energy - C.L. Wadhwa, New Age International (P) Limited, 1st revised edition. 
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OBJECTIVE;

This subject deals with the detailed analysis of Breakdown occur in gaseous, Liquids and solid dielectrics. Information about generation and measurement of High voltage and current. In addition the High voltage testing methods are also discussed.

UNIT - I INTRODUCTION TO HIGH VOLTAGE TECHNOLOGY AND APPLICATIONS:

Electric Field Stresses, Gas / Vaccum as Insulator, Liquid Dielectrics, Solids and Composites, Estimation and Control of Electric Stress, Numerical methods for electric field computation, Surge voltages, their distribution and control, Applications of insulating materials in transformers, Rotating machines, Circuit breakers, Cable power capacitors and bushings.

UNIT – II BREAK DOWN IN GASEOUS ,LIQUID AND SOLID DIELECTRICS:

Gases as insulating media, Collision process,  Ionization process, Townsend’s criteria of breakdown in gases, Paschen’s law. Liquid as Insulator, Pure and commercial liquids, Breakdown in pure and commercial liquids.

Intrinsic breakdown, Electromechanical breakdown, Thermal breakdown, Breakdown of solid dielectrics in practice, Breakdown in composite dielectrics, Solid dielectrics used in practice.

UNIT – III GENERATION  AND  MEASUREMENT OF HIGH VOLTAGES AND CURRENTS:

Generation of High Direct Current Voltages, Generation of High alternating voltages, Generation of Impulse Voltages, Generation of Impulse currents, Tripping and control of impulse generators.

Measurement of High Direct Current voltages, Measurement of High Voltages Alternating and impulse,  Measurement of High Currents-direct, Alternating and Impulse, Oscilloscope for impulse voltage and current measurements.

UNIT – IV OVER VOLTAGE PHENOMENON AND INSULATION CO-ORDINATION:

Natural causes for over voltages,  Lightning phenomenon, Over voltage due to switching surges, system faults and other abnormal conditions, Principles of Insulation Coordination on High voltage and Extra High Voltage power systems.

UNIT – V  NON-DISTRUCTIVE TESTING OF MATERIAL AND ELECTRICAL APPARATUS:

Measurement of D.C Resistively, Measurement of Dielectric Constant and loss factor, Partial discharge measurements.

UNIT – VI  HIGH VOLTAGE TESTING OF ELECTRICAL APPARATUS:

Testing of Insulators and bushings, Testing of Isolators and circuit breakers, Testing of cables, Testing of Transformers, Testing of Surge Arresters, Radio Interference measurements.

TEXT BOOKS:

1. High Voltage Engineering – M.S.Naidu and V. Kamaraju, TMH Publications, 3rd Edition. 

2. High Voltage Engineering Fundamentals – E.Kuffel, W.S.Zaengl, J.Kuffel by Elsevier, 2nd Edition.

REFERENCE BOOKS:

1. High Voltage Engineering – C.L.Wadhwa, New Age Internationals (P) Limited.

2. High Voltage Insulation Engineering – Ravindra Arora, Wolfgang Mosch, New Age International (P) Limited.
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UNIT-I

INTRODUCTION: Introduction to Digital Signal Processing: Discrete time signals & sequences, Linear shift invariant systems, Stability and causality. Linear constant coefficient difference equations. Frequency domain representation of discrete time signals and systems.

UNIT-II DISCRETE FOURIER SERIES: 

Properties of discrete Fourier series, DFS representation of periodic sequences, Discrete Fourier transforms: Properties of DFT, linear convolution of sequences using DFT, Computation of DFT. Relation between Z-transform and DFS.

UNIT-III FAST FOURIER TRANSFORMS:

 Fast Fourier transforms (FFT), Radix-2 decimation in time and decimation in frequency FFT Algorithms,  Inverse FFT and FFT for composite N.

UNIT-IV REALIZATION OF DIGITAL FILTERS:

Review of Z-transforms, Applications of Z – transforms, Solution of difference equations of digital filters, Block diagram representation of linear constant-coefficient difference equations, Basic structures of IIR systems, Transposed forms, Basic structures of FIR systems, System function.

UNIT-V IIR AND FIR DIGITAL FILTERS: 

Analog filter approximations – Butter worth and Chebyshev, Design of IIR Digital filters from analog filters, Design Examples: Analog-Digital transformations. FIR DIGITAL FILTERS : Characteristics of FIR Digital Filters, frequency response. Design of FIR Digital Filters using Window Techniques, Frequency Sampling technique, Comparison of IIR & FIR filters.

UNIT-VI MULTIRATE DIGITAL SIGNAL PROCESSING :

Decimation, interpolation, sampling rate conversion, Implementation of sampling rate conversion, Applications of  Multi rate signal processing: Sub-band coding, Filter banks, Design of Phase Shifters.

WAVELET TRANSFORMS- Wavelet Transforms, Applications of Wavelets.

TEXT BOOKS:

1.
Digital Signal Processing, Principles, Algorithms, and Applications: John G. Proakis, Dimitris G. Manolakis,  Pearson Education,  PHI, 2007.
2.
Discrete Time Signal Processing – A.V.Oppenheim and R.W. Schaffer, PHI

3. 
S.J. Orfanidis, Optimum Signal Processing, McGraw Hill, 1989.
REFERENCE BOOKS:

1
.Digital Signal Processing: Andreas Antoniou,  TATA McGraw Hill, 2006.

2.
Digital Signal Processing: MH Hayes, Schaum’s Outlines, TATA Mc-Graw Hill, 2007.
3.
DSP Primer - C. Britton Rorabaugh, Tata McGraw Hill, 2005.
4.
Fundamentals of Digital Signal Processing using Matlab – Robert J. Schilling, Sandra  L. Harris, Thomson, 2007.
5.
Digital Signal Processing – Alan V. Oppenheim, Ronald W. Schafer, PHI Ed., 2006.

IV year B.Tech – I Sem

Code: 101EE18                               OPTIMIZATION TECHNIQUES

(PROFESSIONAL ELECTIVE-II)









L
T
P
C

3
1

3

UNIT – I INTRODUCTION AND CLASSICAL OPTIMIZATION TECHNIQUES:

Statement of an Optimization problem – design vector – design constraints – constraint surface-objective function – objective function surfaces – classification of Optimization problems.

UNIT – II CLASSICAL OPTIMIZATION TECHNIQUES:

Single variable Optimization – multi variable Optimization without constraints – necessary and sufficient conditions for minimum/maximum – multivariable Optimization with equality constraints. Solution by method of Lagrange multipliers – multivariable Optimization with inequality constraints – Kuhn – Tucker conditions.

 LINEAR PROGRAMMING

Standard form of a linear programming problem – geometry of linear programming problems – definitions and theorems – solution of a system of linear simultaneous equations – pivotal reduction of a general system of equations – motivation to the simplex method – simplex algorithm.

UNIT – III TRANSPORTATION PROBLEM

Finding initial basic feasible solution by north – west corner rule, least cost method and Vogel’s approximation method – testing for optimality of balanced transportation problems.

UNIT – IV UNCONSTRAINED NONLINEAR PROGRAMMING:

One – dimensional minimization methods: Classification, Fibonacci method and Quadratic interpolation method

 Unconstrained Optimization Techniques Univariate method, Powell’s method and steepest descent method.

UNIT – V CONSTRAINED NONLINEAR PROGRAMMING:

Characteristics of a constrained problem, Classification, Basic approach of Penalty Function method; Basic approaches of Interior and Exterior penalty function methods. Introduction to convex Programming Problem.

UNIT – VI DYNAMIC PROGRAMMING:

Dynamic programming multistage decision processes – types – concept of sub optimization and the principle of optimality – computational procedure in dynamic programming – examples illustrating the calculus method of solution - examples illustrating the tabular method of solution.

TEXT BOOKS:

1.
 “Engineering optimization: Theory and practice”-by S. S.Rao, New Age International (P) Limited, 3rd  edition, 1998.

2. 
“ Introductory Operations Research” by H.S. Kasene & K.D. Kumar, Springer(India), Pvt .LTd.

REFERENCE BOOKS:

1 
“ Optimization Methods in Operations Research and systems Analysis” – by K.V. Mital and C. Mohan, New Age International (P) Limited, Publishers, 3rd edition, 1996.

2. 
Operations Research – by Dr. S.D.Sharma.

3.
 “Operations Research : An Introduction” – by H.A. Taha, PHI Pvt. Ltd., 6th edition

4. 
Linear Programming – by G. Hadley
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UNIT  I :


Data base System Applications, data base System VS file System – View of Data – Data Abstraction –Instances and Schemas – data Models – the ER Model – Relational Model – Other Models – Database Languages – DDL – DML – database Access for applications Programs – data base Users and Administrator – Transaction Management – data base System Structure – Storage Manager – the Query Processor, History of Data base Systems. Data base design and ER diagrams – Beyond ER Design Entities, Attributes and Entity sets – Relationships and Relationship sets – Additional features of ER Model – Concept Design with the ER Model – Conceptual Design for Large enterprises.

UNIT  II :

Introduction to the Relational Model – Integrity Constraint Over relations – Enforcing Integrity constraints – Querying relational data – Logical data base Design – Introduction to Views – Destroying /altering Tables and Views.

Relational Algebra – Selection and projection set operations – renaming – Joins – Division – Examples of Algebra overviews – Relational calculus – Tuple relational Calculus – Domain relational calculus – Expressive Power of Algebra and calculus.

UNIT III :

Form of Basic SQL Query – Examples of Basic SQL Queries – Introduction to Nested Queries – Correlated Nested Queries Set – Comparison Operators – Aggregative Operators – NULL values – Comparison using Null values – Logical connectivity’s – AND, OR and NOT – Impact on SQL Constructs – Outer Joins – Disallowing NULL values – Complex Integrity Constraints in SQL Triggers and Active Data bases.

UNIT IV :

Schema refinement – Problems Caused by redundancy – Decompositions – Problem related to decomposition – reasoning about FDS – FIRST, SECOND, THIRD Normal forms – BCNF – Lossless join Decomposition – Dependency preserving Decomposition – Schema refinement in Data base Design – Multi valued Dependencies – FORTH Normal Form.

UNIT V :

Transaction Concept- Transaction State- Implementation of Atomicity and Durability – Concurrent – Executions – Serializability- Recoverability – Implementation of Isolation – Testing for serializability- Lock –Based Protocols – Timestamp Based Protocols- Validation- Based Protocols – Multiple Granularity, Recovery and Atomicity – Log – Based Recovery – Recovery with Concurrent Transactions – Buffer Management – Failure with loss of nonvolatile storage-Advance Recovery systems- Remote Backup systems.

UNIT  VI :

Data on External Storage – File Organization and Indexing – Cluster Indexes, Primary and Secondary Indexes – Index data Structures – Hash Based Indexing – Tree base Indexing – Comparison of File Organizations – Indexes and Performance Tuning- Intuitions for tree Indexes – Indexed Sequential Access Methods (ISAM) – B+ Trees: A Dynamic Index Structure.

TEXT BOOKS :

1. Data base Management Systems, Raghurama Krishnan, Johannes Gehrke, TATA McGrawHill 3rd Edition

2. Data base System Concepts, Silberschatz, Korth, McGraw hill, V edition.

REFERENCES :

1. Data base Systems design, Implementation, and Management, Peter Rob & Carlos Coronel 7th Edition.

2. Fundamentals of Database  Systems, Elmasri Navrate Pearson Education

3. Introduction to Database Systems, C.J.Date Pearson Education
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UNIT – I CHARACTERISTICS OF NEURAL NETWORKS:

 Historical Development of Neural Networks Principles, Artificial Neural Networks: Terminology, Models of Neuron, Topology, Basic Learning Laws, Pattern Recognition Problem, Basic Functional Units, Pattern Recognition Tasks by the Functional Units.

UNIT – II  FEEDFORWARD NEURAL NETWORKS:

Introduction, Analysis of pattern Association Networks, Analysis of Pattern Classification Networks, Analysis of pattern storage Networks. Analysis of Pattern Mapping Networks.

UNIT – III  FEEDBACK NEURAL NETWORKS 

Introduction, Analysis of Linear Autoassociative FF Networks, Analysis of Pattern Storage  Networks.

UNIT – IV FROM CLASSICAL SETS TO FUZZY SETS: A GRAND PARADIGM SHIFT: 

Introduction, Crisp Sets: An Overview, Fuzzy Sets: Basic Types, Fuzzy Sets: Basic Concepts, Characteristics and Significance of the paradigm Shift.

Fuzzy Sets Vs Crisp Sets: 

Additional properties of α- Cuts, Representations of Fuzzy Sets, Extension Principle for Fuzzy Sets

UNIT – V-OPERATIONS ON FUZZY SETS: 

Types of operations, Fuzzy Complements, Fuzzy intersections: T- Norms, Fuzzy Unions: T- Conorms, Combinations of Operations, Aggregation Operations.

Fuzzy Arithmetic: Fuzzy Numbers, Lingustic Variables, Arithmetic Operations on Intervals, Arithmetic Operations on Fuzzy Numbers, Lattice of Fuzzy Numbers, Fuzzy Equations.

UNIT-VI-FUZZY LOGIC: 

Classical Logic: An Over View, Multivalued Logic, Fuzzy Prepositions, Fuzzy Quantifiers, Linguistic Hedges, Inference from Conditional Fuzzy Prepositions,  Inference from Conditional and Quantified Prepositions, Inference from Quantified Prepositions.

TEXT BOOKS

1.      Fuzzy Sets and Fuzzy Logic by George J. Klir/ Bo Yuan Printice Hall of India P   

           Ltd. 

2.     Artificial neural networks – B. Vegnanarayana Printice Hall of India P Ltd. 

REFERENCES :

1. 
Artificial Intelligence , 2nd Edition, E.Rich and K.Knight (TMH).

2. 
Artificial Intelligence and Expert Systems – Patterson PHI.

3.
 Expert Systems: Principles and Programming- Fourth Edn, Giarrantana/ Riley, Thomson.

4. 
PROLOG Programming for Artificial Intelligence. Ivan Bratka- Third Edition – Pearson Education.

5.
Neural Networks Simon Haykin  PHI

6. 
Artificial Intelligence, 3rd Edition, Patrick Henry Winston., Pearson Edition.
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UNIT–I  INTRODUCTION TO BANKING BUSINESS:

Banking Sectors- Retail, Corporate, Rural and International, Non-banking financial intermediaries; Types of advances and deposits in a bank, New Dimensions and Products. Credit, Debit and Smart Cards, and e-Banking Structure of the Indian Banking System’s. Commercial Banks – Public and Private Sector and Foreign Banks. Cooperative Banks.

UNIT – II BANKING REFORMS AND REGULATION:

Banking Regulation Act, 1949, Reserve Bank of India Act 1934 and Reserve Bank’s Instruments of Credit Control. Deficiencies in Indian Banking including Problems Accounts and Non-Performing Assets, Banking Sector Reforms.


UNIT – III  INSURANCE:
Need for and importance of insurance, Branches of insurance (life and general insurance) policy and procedure.

UNIT – IV INSURANCE BUSINESS ENVIRONMENT:
Mathematical basis of life insurance, Reinsurance coverage, Regulatory and legal frame work governing the insurance, Business and economics of insurance, Need for changing mindset; Latest trends.

UNIT – V  RISK ANALYSIS:
Firm risk and Market risk:  Portfolio related Risk measure, Mean variance and portfolio construction. Port folio theory and capital Budgeting CAPM.Risk Management.  Option valuation; Derivatives,  Managing financial Risk Options and option contracts,  Credit risk management; introduction, Risks and credit risk management.

UNIT – VI: RISK AND RETURN:  
Return and Risk, measuring internal risk, Measuring Historical return and measuring historical risk measuring expected return and risk .Derivatives and Risk Management, Risk management Forwards and Futures, Options; Interest rates and currency swaps

TEXT BOOKS:

1. 
Varshney, P.N., Banking Law and Practice, Sultan Chand & Sons, New Delhi.

2. 
General principles of Insurance - Harding and Evanly


3. 
Investment Analysis and Port folio Management: Prasanna Chandra 2/e

REFERENCES:

1. Read, E. W., Commercial Bank Management, Harper and Row Publishers, New
York

2. Lectures on Banking Law - Gilbert J.N. 

3. Dr. Shrikrishna Laxman Karve, Principles of Life Insurance, Himalaya publishing house.

4. P.K. Gupta, Principles and practice of non life insurance, Himalaya publishing house.

III year B.Tech – II Sem

Code: 101CS03        OBJECT ORIENTED PROGRAMMING THROUGH JAVA

(OPEN ELECTIVE – II)









L
T
P
C









3


 3

UNIT-I:
History of Java, Java buzzwords, Data types, variables,  Simple java program, Scope and life time of variables, Operators, Expressions, Control statements, Type conversion and costing,  arrays, Classes and objects,  Concepts of classes, Objects, Constructors, methods, Access control, This keyword, Garbage collection, Overloading methods and constructors,  Recursion, String handling.

UNIT-II
Inheritance –Definition, Single inheritance, Benefits of inheritance, Member access rules, Super uses, Polymorphism, Method overriding, Using final with inheritance, Abstract classes, Base class object.

UNIT-III

Interfaces : Definition, Variables and methods in interfaces, Differences between classes and interfaces, Usage implements and extends keyword, An application using interfaces, Uses of interfaces.

Packages: Defining, Types of packages, Creating and importing a user defined package

UNIT-IV

Exception handling, Exception definition, Benefits of exception handling, Exception hierarchy, Usage of try, Catch, Throw, Throws and finally, Built in exceptions, Creating own exception sub classes.

Multi-Threading, Thread definition, Types of multitasking, uses of multitasking, Creating threads using Thread class and Runnable interface, Synchronizing threads, Thread life cycle .

UNIT-V
Advantages of GUI over CUI ,The AWT class hierarchy, Component, Frame, Event handling.

Delegation event model, Closing a Frame,  mouse and keyboard events, Adapter classes.

User interface components, Labels, Button, Scrollbars, Text components, Check box, Check box groups, Choices, Lists panels, Scroll pane, Menu bar, Graphics, Layout manager, Layout manager types, Boarder, Grid, Flow, Card and grid bag.

Applets,  Concepts of Applets, Differences between applets and applications, Life cycle of an applet, Types of applets, Creating applets, Passing parameters to applets.

UNIT-VI

Networking,  Basics of network programming, Addresses, Ports, Sockets, Simple client server program, Multiple clients, Sending file from server to client, Parallel search server.

Text Books :

1.
Java; the complete reference, 6th editon, Herbert schildt, TMH.

1.  Introduction to Java programming 6th edition, Y. Daniel Liang, pearson education.

References :

1.
Core Java 2, Vol 1, Fundamentals, Cay.S.Horstmann and Gary Cornell, seventh Edition, Pearson 
Education.

2.
Core Java 2, Vol 2, Advanced Features, Cay.S.Horstmann and Gary Cornell, Seventh Edition, 
Pearson Education
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UNIT-I PROPOSITIONAL LOGIC : 
Statements and notations, Connectives, Well formed formulas, Truth Tables, tautology, equivalences, implications, Arguments, Normal forms, proof of contradiction, Conditional proof.

UNIT-II FIRST ORDER LOGIC: 
Predicates, Quantifiers, Free & Bound variables, Rules of inference, Consistency, Automatic Theorem Proving.

UNIT-III RELATIONS : 
Properties of Binary Relations, equivalence, transitive closure, compatibility and partial ordering relations, Hasse diagrams, Lattices, Boolean algebras. Functions: Inverse Function, Composition of functions, recursive Functions

Algebraic Structures: Algebraic systems, Examples and general properties, Semi groups and monaids, groups , sub groups,  homomorphism, Isomorphism.

UNIT-IV ELEMENTARY COMBINATORICS :
Basics of counting, Combinations & Permutations with and without repetitions, Constrained repetitions, Binomial Coefficients, Binomial & Multinomial theorems, Euler function, Derangements, Principles of Inclusion – Exclusion, Pigeon hole principle and its applications

UNIT-V RECURRENCE RELATIONS : 
Generating Functions, Function of Sequences, Calculating Coefficient of generating function, Recurrence relations, Solving recurrence relation by substitution and Generating functions. Characteristics roots, Solution of in-homogeneous recurrence Relations.

UNIT-VI GRAPH THEORY : 
Basic Concepts, Representation of Graph, DFS, BFS, Spanning trees, Planar graphs, Coloring, Isomorphism and Sub graphs, Multi graphs and Euler circuits, Hamiltonian graphs, Chromatic Numbers, Connectivity, Cut vertices, cut edges, Matchings and coverings, Independent sets.

TEXT BOOKS:

1. Elements of Discrete mathematics – A computer Oriented Approach- C L Liu, D P Mohapatra. Third Edition, Tata MeGraw Hill.

2.   Discrete Mathematics for Computer Scientists & Mathematicians, J.L. Mott, A. Kandel, T.P. Baker, PHI.

3.    Discrete mathematics with applications to computer science, J.P.Tremblay and R.Manohar, TMH

REFERENCES:

1. Discrete and Combinational Mathematics- An Applied Introduction-5th Edition – Ralph. P.Grimaldi. Pearson Education
2. Discrete Mathematics and its Applications, Kenneth H. Rosen, Fifth Edition.TMH.

3. Discrete Mathematical structures Theory and application-Malik & Sen, Cengage.
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UNIT-I

Introduction to IC Technology, IC fabrication process, Layout design rules, packaging integrated circuits

UNIT-II

Electrical characteristics of MOSFET, NMOS, CMOS and Bi-CMOS:Ids-vds relationships, MOS transistor threshold voltage, gm, gds, figure of merit, pass transistors, NMOS inverter, various pull-ups, CMOS inverter analysis and Design, BiCMOS inverters.

UNIT-III INTERCONNECTS:
Parasitic estimation. Lumped and distributed models, transmission line model, interconnect layer sizing and scaling, power distribution design-clocking and timing issues.

Unit-IV CMOS Inverter: 
Static and dynamic behavior, CMOS combinational logic circuits: Static and dynamic CMOS Design.

UNIT-V CMOS SEQUENTIAL LOGIC CIRCUITS: 

Static latches and registers, dynamic latches and registers.
DATA PATH DESIGN: memory, control logic, system consideration, adders, multipliers, shifters, high density memory elements.

UNIT-VI DIGITAL SYSTEM DESIGN IMPLEMENTATION OPTIONS: 
ASICs,  PLDs, CPLDs, FPGAs.

CMOS TESTING: Faults, Test generation, Design for Testability, Scan based design, BIST, BST.

TEXT BOOKS:

1. Jan M. Rabaey, A. Chandrakasan, and B. Nikolic, Digital Integrated Circuits: A design Perspective,   Pearson Education, 2002

2. Wayne Wolf, Modern VLSI Design system on chip design, Prentice Hall of India,  

   Third Edition 2005 

3. Neil H. E. Weste and David Harris, Principles of CMOS VLSI Design, Second edition 

   Pearson education, 2005 

REFERENCES:

1. S.M.Kang & Y. Leblebici, CMOS Digital Integrated Circuits, McGraw Hill, 2002
2. John P.Uyemura, Introduction to VLSI Circuits and Systems,John Wiley & Sons,2002
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UNIT I

INTRODUCTION : Embedded systems overview, design challenge, processor technology, IC technology,

Design Technology, Trade-offs. Single purpose processors RT-level combinational logic, sequential logic

(RT-level), custom single purpose processor design (RT-level), optimizing custom single purpose processors.

UNIT II

GENERAL PURPOSE PROCESSORS : Basic architecture, operation, Pipelining, Programmer’s

view, development environment, Application Specific Instruction-Set Processors (ASIPs) – Micro

Controllers and Digital Signal Processors.

UNIT III

STATE MACHINE AND CONCURRENT PROCESS MODELS : Introduction, models Vs. languages,

finite state machines with data path model (FSMD), using state machines, program state machine model

(PSM), concurrent process model, concurrent processes, communication among processes, synchronization

among processes, implementation, data flow model, real-time systems.

UNIT IV

COMMUNICATION INTERFACE : Need for communication interfaces, RS232 / UART, RS422 /

RS485, USB, Infrared, IEEE 1394 Firewire, Ethernet, IEEE 802.11, Blue tooth.

UNIT V

EMBEDDED / RTOS CONCEPTS – I : Architecture of the Kernel, Tasks and Task scheduler, Interrupt

service routines, Semaphores, Mutex.

UNIT VI

EMBEDDED/RTOS CONCEPTS – II : Mailboxes , Message Queues, Event Registers, Pipes, Signals

UNIT VII

EMBEDDED / RTOS CONCEPTS – III : Timers, Memory Management, Priority inversion problem,

Embedded operating systems Embedded Linux, Real-time operating systems, RT Linux, Handheld operating systems, Windows CE.

UNIT VIII

DESIGN TECHNOLOGY : Introduction, Automation, Synthesis, Parallel evolution of compilation and

synthesis, Logic Synthesis, RT synthesis, Behavioral Synthesis, Systems Synthesis and Hardware/

Software Co-Design, Verification, Hardware/Software co-simulation, Reuse of intellectual property codes.

TEXT BOOKS :

1. Embedded System Design – A Unified Hardware/Software Introduction - Frank Vahid, Tony D.

     Givargis, John Wiley, 2002.

2. Embedded / Real Time Systems – KVKK Prasad, Dreamtech Press, 2005.

REFERENCES :

1. Embedded Microcomputer Systems – Jonathan W. Valvano, Brooks / Cole, Thompson Learning.

2. An Embedded Software Primer – David E. Simon, Pearson Ed., 2005.

3. Introduction to Embedded Systems – Raj Kamal, TMS, 2002.
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1. LOGICAL VENN DIAGRAMS, ASSERTION AND REASONING

2. CLOCKS, CALENDAR

3. STATEMENTS-CONCLUSIONS ,

4. ARITHMETICAL REASONING, CUBES

5. DATA INTERPRETATION

6. CRITICAL REASONING

REFERENCE BOOK:  Verbal and Nonverbal Reasoning  by R.S.Agarwal
IV year B.Tech – I Sem

Code: 101EE81                                  ELECTRICAL WORKSHOP










L
T
P
C











3
2

1. Core assembly for a choke coil

2. Choke construction –insulation, winding and testing

3. Core assembly for single phase transformer

4. Insulation and winding

5. Testing

6. Motor testing single phase motor

7. Motor testing three  phase motor

8. D.C. machine trainer kit

9. Fan-testing and assembling

10. Cable jointing

11. D.O.L starter –forward and reverse

12. Y-∆ starter forward and reverse
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I . Microprocessor 8086:

Introduction to MASM/TASM.

Arithmetic operation – Multi byte addition and subtraction, Multiplication and Division – Signed and unsigned Arithmetic operation, ASCII – arithmetic operation.

Logic operations – Shift and rotate – Converting packed BCD to unpacked BCD, BCD to ASCII conversion.

By using string operation and Instruction prefix: Move Block, Reverse string, Sorting, Inserting, Deleting, Length of the string, String comparison.

Modular Program: Procedure, Near and Far implementation, Recursion.

Dos/BIOS programming: Reading keyboard (Buffered with and without echo) – Display characters, Strings.

II. Interfacing

8259 – Interrrupt Controller.

8279 – Keyboard Disply.

8255 – PPI.

8251 – USART.

III. Mcrocontroller 8051:

1. Reading and Writing on a parallel port.

2. Timer in different modes.

3. Serial communication implementation.

4. Understanding three memory areas of 00 – FF (Programs using above areas).

5. Using external interrupts

6. Programs using special instructions like swap, bit/byte, set/reset etc.

7. Programs based on short, page, absolute addressing.
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The following experiments are required to be conducted as compulsory experiments:

1. Calibration and Testing of single phase energy Meter

2. Calibration of dynamometer power factor meter

3. Crompton D.C. Potentiometer – Calibration of PMMC ammeter and PMMC voltmeter

4. Kelvin’s double Bridge – Measurement of resistance – Determination of Tolerance.

5. Measurement of % ratio error and phase angle of given C.T. by comparison.

6. Schering bridge & Anderson bridge.

7. Measurement of 3 phase reactive power with single-phase wattmeter.

8. Measurement of parameters of a choke coil using 3 voltmeter and 3 ammeter methods.

In addition to the above eight experiments, atleast any two of the experiments from the following list are required to be conducted:

9. Optical bench – Determination of polar curve measurement of MHCP of filament lamps 

10. Calibration LPF wattmeter – by Phantom testing

11. Measurement of 3 phase power with single watt meter and 2 No’s of C.T.

12. C.T. testing using mutual Inductor – Measurement of % ratio error and phase angle of given C.T. by Null method.

13. P.T. testing by comparison – V.G. as Null detector – Measurement of % ratio error and phase angle of the given P.T.

14. Dielectric oil testing using H.T. testing Kit

15. LVDT and capacitance pickup – characteristics and Calibration

16. Resistance strain gauge – strain measurements and Calibration

17. Polar curve using Lux meter, Measurement of intensity of illumination of fluorescent lamp.

18. Transformer turns ratio measurement using a.c. bridge.

19. Relay testinf using secondary current injection set for over current & reverse current.

20. A.C. Potentiometer – Polar form/Cartesian form – Calibration of AC Voltmeter, Parameters of Choke.

21. Measurement of Iron loss in a bar specimen using a CRO and using a wattmeter.
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UNIT-I -AMPLITUDE MODULATION:

 Need for modulation, Types of Amplitude modulation, AM, DSB SC, SSB SC, Power and BW requirements, generation of AM, DSB SC, SSB SC, Demodulation of AM : Diode detector, Product demodulation for DSB SC & SSB SC.

UNIT-II- ANGLE MODULATION: 

Frequency & Phase modulations, Advantages of FM over AM, Bandwidth consideration, Narrow band and Wide band FM, Comparison of FM & PM.

UNIT-III-PULSE MODULATIONS: 

Sampling, Nyquist rate of sampling, Sampling theorem for Band limited signals, PAM, regeneration of base band signal, PWM and PPM, Time Divison Multiplexing, Frequency Divison Multiplexing, Asynchronous Multiplexing.

UNIT-IV-DIGITAL COMMUNICATION:
 Advantages, Block diagram of PCM, Quantization, Effect of quantization, Quantization error, Base band digital signal, DM, ADM, ADPCM and comparison.

UNIT-V-DIGITAL MODULATION: 

ASK, FSK, PSK, DPSK, QPSK demodulation, Coherent and incoherent reception.

UNIT-VI-INFORMATION THEORY : 

Concept of information, Rate of information and entropy, Source coding for optimum rate of information, Coding efficiency,  Shanon-Fano and Huffman coding.

Error control coding : Introduction, Error detection and correction codes, Block codes, Convolution codes.
TEXT BOOKS:
1. 
Communication Systems Analog and Digital – R.P. Singh, SD Sapre, TMH, 20th reprint, 2004.

2. 
Communication Systems-Simon Haykin,Wiley student Edition,2nd Edition

REFERENCES:
1. 
Electronic Communication Systems – Kennedy & Davis, TMH, 4th edition, 2004.

2. 
Principle of Communications, Taub & Schilling, TMH, 2003.
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UNIT I - FACTS CONCEPTS:
Transmission interconnections power flow in an AC system, Loading capability limits, Dynamic stability considerations, Importance of controllable parameters basic types of FACTS controllers, Benefits from FACTS controllers. 


UNIT II - VOLTAGE SOURCE CONVERTERS:
Single phase three phase full wave bridge converters transformer connections for 12 pulse 24 and 48 pulse operation. Three level voltage source converter, Pulse width modulation converter, Basic concept of current source Converters, Comparison of current source converters with voltage source converters.

UNIT III - STATIC SHUNT COMPENSATION:
Objectives of shunt compensation, Mid point voltage regulation voltage instability
prevention, Improvement of transient stability, Power oscillation damping, Methods of controllable var generation, Variable impedance type static var generators
switching converter type var generators hybrid var generators.

UNIT IV - SVC AND STATCOM:
The regulation and slope transfer function and dynamic performance, Transient
stability enhancement and power oscillation damping operating point control and 
summary of compensator control.


UNIT V - STATIC SERIES COMPENSATORS:
Concept of series capacitive compensation, Improvement of transient stability, Power
oscillation. Damping.


UNIT VI - GSC, TSSC AND  TCSC :
Functional requirements. GTO Thyristor controlled series capacitor(GSC) , Thyristor
switched series capacitor(TSSC) and thyristor controlled series capacitor(TCSC) 
control schemes for GSC TSSC and TCSC.

TEXT BOOK:

1. “Understanding FACTS Devices” N.G. Hingorani and L. Guygi, IEEE Press Publications.

2.
“Flexible AC Transmission Systems” Yong Hau Song & Allah T.Johns, published 
by IEE London.

REFERENCES:

1.
“Flexible AC Transmission Systems, modeling and control” - X.P.Zhang, 
C.Rehtanz, B.Pal, published by Springer.

2.
“Thyristor based facts controllers for electrical transmission sytems” - R.Mohan 
Mathur, Rajiv K.Varma, ISBNO 471 – 20643 – 1, Wiley – IEEE Press.

3.
“Facts modeling and Simulation in Power Networks”, Ensique, Acha, Hugo 
John  Willey Psons.

4.
“Application of Power Electroncis in Power Systems” - Saifull Khalid, Neeraj 
Nivas, University Science Press, New Delhi.
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UNIT – 1 GENERAL CONCEPTS

Introduction to distribution systems, Load modelling and characteristics. Coincidence factor, contribution factor loss factor - Relationship between the load factor and loss factor. Classification of loads (Residential, Commercial, Agricultural and Industrial) and their characteristics.

UNIT – II DISTRIBUTION FEEDERS

Design Considerations of Distribution Feeders: Radial and loop types of primary feeders, Voltage levels, Feeder loading; Basic design practice of the secondary distribution system.

UNIT – III SUBSTATIONS

Location of Substations: Rating of distribution substation, Service area within primary feeders. Benefits derived through optimal location of substations.

UNIT – IV SYSTEM ANALYSIS Voltage drop and power-loss calculations: Derivation for voltage drop and power loss in lines, Manual methods of solution for radial networks, Three phase balanced primary lines.

UNIT – V PROTECTION & CO-ORDINATION

Objectives of distribution system protection, Types of common faults and procedure for fault calculations. Protective Devices: Principle of operation of Fuses, Circuit Reclosures, line sectionalizes,and circuit breakers. 

Coordination of Protective Devices: General coordination procedure.

UNIT – VI POWER FACTOR IMPROVEMENT & VOLTAGE CONTROL

Capacitive compensation for power-factor control. Different types of power capacitors, Shunt and series capacitors, Effect of shunt capacitors (Fixed and switched),

Power factor correction, capacitor allocation - Economic justification - Procedure to

determine the best capacitor location. 

 Voltage Control: Equipment for voltage control, Effect of series capacitors, Effect of

AVB / AVR, line drop compensation. 

TEXT BOOK:

1. “Electric Power Distribution system, Engineering” – Turan Gonen, Mc Graw-hill 2nd edition.

2. Electric Power Distribution – A.S. Pabla, Tata Mc Graw-hill,  4th edition.

REFERENCE BOOK:

1. Electrical Power Distribution and Automation  –  S.Sivanagaraju, V.Sankar, Dhanpat

Rai & Co, 1st edition.

2. Electrical Power Distribution Systems  –  V.Kamaraju, Right Publishers, 2nd edition.
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OBJECTIVE :

This subject deals with the importance of HVDC transmission, analysis of HVDC converters, Faults and protections, Harmonics and Filters. It also deals with Reactive power control and Power factor improvements of the system.

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 MULTI TERMINAL DC SYSTEM:
REACTIVE POWER CONTROL IN HVDC

Introduction, potential applications of MTDC systems, Types of MTDC systems,  Series MTDC system, parallel MTDC system, comparison of series and parallel MTDC systems control and protection of MTDC system: current margin method, voltage limiting control, Decentralized current reference balancing, Two ACR method, protection of MTDC systems.

Reactive Power Requirements in steady state, Conventional control strategies, Alternate control strategies, sources of reactive power, AC Filters,   Shunt capacitors-synchronous condensers.

UNIT-V 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 – VI HARMONICS- FILTERS
Generation of Harmonics, Characteristics harmonics, calculation of AC Harmonics, Non- Characteristics harmonics, Adverse effects of harmonics, Calculation of voltage & Current harmonics. Types of AC filters, Design of Single tuned filters.
TEXT BOOKS:

1. HVDC Power Transmission Systems Technology and system Interactions –K.R.Padiyar, New Age International (P) Limited, and Publishers.

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

REFERENCE BOOKS:

1. HVDC Transmission – J.Arrillaga.

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

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