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Transformers 
Construction, Theory and operation, E.M.F. equation, phasor diagram, rating of transformers, equivalent circuit, open and short circuit tests, back to back test, voltage regulation and efficiency, auto-transformers, three winding transformer, parallel operation of single phase and three phase transformers, three phase transformer connections, phasor groups, three phase to two phase and six phase conversion, Harmonics and excitation phenomenon, inrush current phenomenon.

Basic Concepts of Rotating Electrical Machines 
Constructional details of various rotating machines, Introduction to Lap and wave windings, EMF generation, Effect of chording and distribution of winding on EMF, Harmonics in generated emf, MMF produced by distributed winding.

Energy Conversion
Principle of electromechanical energy conversion, energy stored in a magnetic field system, singly and doubly excited systems.

DC Machines 
Action of commutator, E.M.F.  generated in armature, Torque in DC machines, Methods of excitation, armature reaction, MMF and flux density waveform of DC Machines, Commutation process, interpoles and compensating windings. Basic  performance equations of DC machine. Magnetization and operating characteristics of DC generators and DC motors, DC motor starting and speed control, Ward Leonard system,  losses and efficiency, applications of DC motors.


BOOKS:
1) Electrical Machinery   by P.S. Bhimbra, Khanna Publishers, Delhi,7th Edition,2004
2) Electric Machinery by A.E.Fitzerald, C.Kingsley and S.D.Umans, Tata McGraw Hill,6th   
Edition, 2002
3) Theory of AC Machinery by A.S.Langsdorf, Tata McGraw Hill,2nd Edition,1955
4) Electrical Machines by Ashfaq Hussian, Dhanpat Rai & Company,2nd Edition,2002. 
5) Electrical Machinery Fundamentals by S. J. Chapman, McGraw Hill,New York,2nd Edition,1991
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            Introduction
	Basic structure of power system, sources of electric energy: conventional and non-conventional; cogeneration, combined heat and power, captive power plants, distributed generation.
            Load characteristics and economic aspects  
Commonly used terms and factors, curves useful in system operation and planning, economics of power factor improvement, interconnection of power stations and tariffs.
            Transmission Line parameters  
Types of conductors, Ampere’s law, inductance of a conductor, inductance of a single phase line, inductance of a three-phase line, inductance of three-phase double circuit line, bundled conductors, skin effect , proximity effect, Guy’s theorem, Capacitance of single phase line, capacitance of a three-phase line, capacitance of  double circuit three phase line, effect of earth on capacitance.
Transmission Line Performance
Classification of lines, models, circuit constants of transmission lines: short, medium and long lines; Ferranti effect, power flow through a line, sending and receiving end power circle diagram, reactive power generation/absorption of line, compensation and voltage control.
            Insulators for overhead transmission lines   
Types of insulators, ratings, voltage distribution across suspension insulators, string efficiency, methods to improve string efficiency.
            Mechanical Design of transmission line 
Calculation of sag and tension, equivalent span length and sag,  effect of ice and wind loading, stringing chart, sag template, conductor vibrations and vibration dampers.
Corona and Radio interference
Critical voltages, corona loss, advantages and disadvantages of corona , factors affecting corona loss, effect of corona on line design, radio interference.
            Insulated Cables
Cable conductors, insulating materials, insulation resistance, electrostatic stress in cables, grading of cables, capacitance of a three-core cable, dielectric loss, dielectric power factor, classification of cables.
Distribution System
Effect of voltage on transmission efficiency, Kelvin’s law, radial and ring main distributors, interconnectors, methods of feeding distributors, ac distribution, three-phase, four wire distribution system, stepped and tapered mains.
 BOOKS/REFERENCES:
1) Electric Power systems by C.L. Wadhwa, New Age international, New Delhi,4th Edition,2006.
2) Electric Power generation transmission and distribution by S.N. Singh,  Prentice-hall of India, Private Limited,New Delhi,2nd Edition,2008.
3) Electric Power Distribution System Engineering by Turan Gonen, McGraw Hill, New York 2nd Edition, 2007.
4) A course in Electrical Power by M.L.Soni, U.S.Bhatnagar and P.V.Gupta, Dhanpat  Rai & Sons, New Delhi, 1963
5) Elements of Power System Analysis by W.B. Stevenson McGraw Hill,4th Edition, 1982
6) Power System Engineering by D.P. Kothari and I.J. Nagrath, Tata McGraw Hill, New Delhi, ,2nd Edition,2008.
7) Electric Power Systems by B.M.Weedy,  3rd Edition, John Wiley, London 1987
8) Electrical Power Systems by Ashfaq Hussain,  4th Edition CBS Publication
9) Power System Analysis by Hadi Saadat Tata Mc Graw Hill, New Delhi, 2nd Edition,2002.
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Characteristics of Various Solid State Devices
Power diode, Power transistor, MOSFET, Thyristor & its two transistor model, Triac, Gate turn off thyristor (GTO), insulated gate bipolar transistor (IGBT), comparison of switching power devices, turn on & turn off characteristics, driver circuits.

 AC to DC Converters
Natural commutation, single phase and three phase bridge rectifiers, semicontrolled & fully controlled rectifiers, dual converters, effect of load and source inductance, inverter operation.

DC to DC Converters
Thyristor choppers, voltage, current and load commutation, step up and step down Choppers, basic principles of switch mode power supplies, buck, boost and buck-boost converters.

DC to AC Inverters
Voltage source inverters, single phase inverter, three phase inverter, harmonic reduction techniques and PWM techniques, current source inverter.

AC to AC Converters
 Single phase & 3-phase AC voltage controllers using thyristors , phase control and integral cycle control, AC choppers, single phase cyclo-converters, applications, effects of harmonics & electromagnetic interference.

BOOKS/REFERENCES:
1) Modern Power Electronics by B.K.Bose, IEEE Press, New York,1992.
2) An Introduction to Thyristor and their applications by M.Ramamoorty, East West Press,New    
Delhi, 2nd Edition, 1997.  
3) Power Electronics by P.S.Bhimbra, Khanna Publishers, Delhi, 4 th Edition,2006.
4) Thyristorised Power Controllers by Dubey, Doradla, Joshi and Sinha, New age International     
Publishers,  New Delhi, 1996.
5) Power Electronics-Circuits, Devices & Applications by M.H. Rashid, Pearson Education,3rd   
Edition, 2004 
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Introduction to Microprocessors and Microcomputers
Evolution of microprocessors, Architectural advancements of microprocessors, single-chip microcomputers, large and small computers, microprocessor applications
Microprocessor Architecture
Intel 8085, ALU, timing & control unit, registers, opcode & operands, Instruction cycle: fetch operation; execute operation, machine cycle and state, instruction & data flow. Timing diagram: for op-code fetch cycle, memory read, I/O read, memory write & I/O write, Interrupts in 8085, RST instructions, multiple interrupts and priorities. 
Instruction Set and Programming
 Instruction and data formats, Addressing modes, status flags, Classification of instructions: Data transfer group, Arithmetic group, Logical group, Branch, Stack, I/O and Machine control group. Assembly language programs using 8085 instruction set, such as addition, subtraction, shift left, shift right, multiplication, division and involving loops, arrays, subroutines and stacks.
Memory Interfacing
Types of memory, ROM & its types, RAM & its types, address decoding, interfacing of memories.
Peripheral Devices and Interfacing
Data transfer schemes: synchronous data transfer, asynchronous data transfer, interrupt driven data transfer, DMA transfer,8257 DMA controller, programmable interrupt controller (PIC) Intel 8259, programmable peripheral interface (PPI) Intel 8255, programmable interval timer Intel 8253, programmable communication interface Intel 8251.
Applications of 8085 Microprocessor
Introduction, analog to digital Converter (ADC), Interfacing of ADC 0808/0809 and sample and hold to microprocessor 8085, display of decimal numbers and alphanumeric characters, Microprocessor based measurement of Electrical quantities- Frequency, phase angle and power factor, voltage, current. Interfacing of transducers to measure and display the non- electrical quantities such as temperature, water level and speed of motor etc.

BOOKS/REFERENCES:
1) Microprocessor Architecture, Programming and Applications with the 8085/8080A, by  
    R.S.Gaonkar, Merrill Pub. Co., 2nd Edition, 1989
2) Introduction to Microprocessor by A.P.Mathur, TMH, 3rd Edition, 2006
3) Fundamentals of Microprocessors and Microcomputers by B.Ram, Dhanpat Rai & Sons,4th   
    Edition, 1993.
4) Microprocessors Comprehensive Studies by Naresh Grover, Dhanpat Rai & Sons
5) Microprocessor Microcomputer and their Applications by A.K.Mukhopadhyay, Alpha Science       
    International Ltd.,3rd Edition, 2007  
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Elements of Network Synthesis								
Review of Network Functions, Network realizability, Hurwitz  Polynomials, Positive real functions, Properties of RC, RL & LC networks, Foster and Cauer forms of realization.

Network Graph Theory									
Definition, Graph, Tree, Basic cut- set & tie-set matrices for planer networks-loop and nodal method of analysis of networks with independent and dependent Voltage & current source, Duality & dual networks.

Passive filters and Attenuators								
Classification of filters, characteristics impedance and propagation constant of pure reactive network, Ladder network, T section, π section, terminating half section. Low pass, High pass, Band pass & Band reject filter design concepts. Design of constant-K, m derived filters. Composite filters.
Attenuation, Types of Attenuators, T-type and π- type Attenuators

Operational Amplifiers & Active Filters							
Basic OP-AMP, Differential amplifier, Emitter coupled Differential Amplifier, transfer characteristics of differential OP-AMP, IC operational Amplifier, Offset error voltage and currents, Temperature drift of input offset voltage and current.

Active filter concept Butterworth and Chebyshev approximations, Normalized specifications, Frequency transformations, Frequency and impedance denormalisation, Types of frequency selective filters, Linear phase filter.

Introduction to PSPICE and Network analysis						

BOOKS/REFERENCES:
1) Network and Systems by D. Roy Chowdhury,New Age International Publishers
2) Network Theory –Analysis and Synthesis by Samarjit Ghosh Prentice Hall of India Pvt. Ltd., New Delhi
3) Network Analysis by Van Valkenburg, Prentice Hall of India Pvt. Ltd., New Delhi, 
4) Circuit and Networks by A Sudhakar and Shyammohan S Palli, McGraw Hill. 
5) A Course in Electrical Circuit Analysis by M. L. Soni and J.C. Gupta, Dhanpat Rai & Sons
6) Network Theory and Filter Design by Vasudev K. Aartre, New age international publisher,2nd Edition,2003
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 LOW FREQUENCY TRANSISTOR AMPLIFIER:‑ Equivalent circuit of BJT using h‑parameter for CB, CE and CC & configuration, calculation of transistor parameter for CB, CE & CC using h‑parameters, comparison of transistor amplifier configuration.

 MULTISTAGE AMPLIFIER: General cascaded system, RC coupled amplifier and its frequency response, merits and demerits, cascode amplifier, Darlington compound configuration, multistage frequency effect.

 HIGH FREQUENCY RESPONSE OF TRANSISTOR AMPLIFIER: High frequency model for CE configuration, approximate CE high frequency model with resistive load, CE short circuit current gain, HF current gain with resistive load.

LARGE SIGNAL AMPLIFIER: Analysis and design of class A, B, AB amplifiers, push pull amplifiers, transformer less output stages, distortion calculations. 

TUNED AMPLIFIER: General behaviour of tuned amplifiers, resonance-series and parallel resonant circuit, calculations of circuit impedance at resonance. Variation of impedance with frequency, Q‑factor of a circuit & coil, Band width of series & parallel resonant circuit, advantages and disadvantages of tuned amplifiers, Single tuned amplifiers, voltage gain & frequency response of single tuned amplifiers, double tuned amplifiers, Analysis & design of class C amplifiers.

  FEEDBACK AMPLIFIER: Feedback concept, characteristics of negative and positive feedback,Effect of negative and positive feedback on input impedance, output impedance, gain, and noise and frequency response, circuit operation and analysis of different oscillators.

BOOKS/REFERENCES:
1) Electronic Devices & circuit-II by A.P. Godre & U.A. Bakshi.
2) Electronic Devices & Circuit by G.K.Mithal
3) Integrated devices & circuits by Millman & Halkias.
4) Electronic Devices & circuit theory by R. Boylestad.
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