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UNIT – I 
GENERAL MANAGEMENT: 
Principles of scientific management - Brief treatment of managerial functions. 
FORMS OF BUSINESS ORGANISATION: 
Salient features of sole proprietorship. Partnership - Joint Stock Company – private 
limited and public limited companies. 
 
UNIT – II 
FINANCIAL MANAGEMENT: 
Concept of interest - compound interest - equivalent cash flow diagram 
ECONOMIC EVALUATION OF ALTERNATIVES: 
Basic methods - the annual equivalent method - present worth method - future worth 
method. 
DEPRECIATION: 
Purpose - types of depreciation - common methods of depreciation - The straight line 
method - declining balance method - the sum of the years digits method. 
 
UNIT – III 
PERSONNEL MANAGEMENT: 
Functions of Personnel Management – Human Resources Planning - Brief treatment 
of Recruitment – Selection – Placement - Performance Appraisal – Career 
Development - Training and Development - Compensation. Staff role of Personnel 
Department - Organization for the Personnel Function. Goals and Plans of the 
Organization. Motivation and Leadership - Theories of motivation and styles of 
Leadership. 
 
UNIT – IV 
MATERIAL MANAGEMENT: 
Purchasing – Objective - Source Selection - Procurement Methods – Inventory 
Management –EOQ, EPQ, ABC Analysis. 
MARKETING MANAGEMENT: Functions of Marketing - Product life cycle - 
Channels of distribution - Advertising & Sales promotion - Market Research. 
 
TEXT BOOKS: 
1. KK Ahuja, Industrial Management, Vol. I & II, Dhanpat Rai, 1978. 
2. E.Paul Degarmo, John R Chanda, William G Sullivan, Engineering Economy, 
    Mac Millan Publishing Co, 1979 
 
REFERENCE BOOKS: 
1. Philip Kotler, Marketing Management, 11th Ed, Pearson Education, 2004. 
2. P. Gopalakrishnan, Hand Book of Materials Management, PHI, 1999 
3. Heinz Weirich and Harold Koontz, Management, 10th Edition, TMH, 2004 
 
 
 



 

 
 
Unit – I 
 
Economic operation of power systems: Economic dispatch in thermal power 
station: Heat rate curves - cost curves - incremental fuel and production costs - 
economic distribution of load between units without consideration to line losses. 
Transmission line losses as a function of plant generation - calculation of loss 
coefficients - optimum generation allocation between thermal plants. Capability 
diagram of a synchronous generator. 
 
Unit – II 
 
Quality of power: Importance of keeping voltage and frequency constant in a power 
system 
The two main control loop- (P-d ) and (Q – V ) loops: Load frequency control 
(LFC) single area case - the P-��loop: Schematic of load frequency and AVR of a 
synchronous generator - mathematical modeling of generator, loads, prime mover 
and speed governor for LFC & corresponding block diagram representation - LFC 
block diagram of an isolated power system - steady state analysis - dynamic 
response. LFC for two area systems - automatic generation control (AGC) scheme – 
AGC in a single area and two area systems - block diagram representation. 
 
Unit – III 
 
Reactive power and voltage control: Loadability of transmission lines - sources of 
reactive power 
Reactive power control in synchronous generators: The role of excitation 
system- exciter, generator and sensor models - simplified AVR block diagram - 
steady state response for a step change in terminal voltage. 
Reactive power compensation of loads : Shunt compensating devices 
Transmission line compensation : Series compensation - shunt compensation. 
Static VAR compensators – thyristor controlled reactors (TCR) - thyristor switched 
capacitors (TSC) - combined TCR and TSC - schematic of all three types - 
STATCOM and FACTS devices 
Voltage control of distribution systems: Tap changing - booster transformers - 
synchronous phase modifiers - induction regulators and static capacitors. 
 
Unit – IV 
 
Introduction to FACTS controllers: 
Basic types of FACTS controllers – Brief description and definitions of FACTS 
controllers: 
Shunt - Series - Combined shunt and series connected controllers. 
Objectives of Shunt compensators – SVC - STATCOM – TSC - TCR 
Objectives of Series compensators – TSSC - TCSC 
Objectives of combined series and shunt connected compensators - UPFC 



 
TEXT BOOKS: 
 
1) Modern power system analysis by D.P. Kothari & I.J. Nagrath McGraw Hill     
    3rdedition,2003 
2) Electric Energy systems Theory – by O.I.Elgerd, Tata Mc Graw-hill Publishing   
    Comapany Ltd., Second edition 1983 
3) Power system control- technology by Torsten Cegrell, Prentice Hall international   
    series in systems & control engineering 
4) Electrical power systems by C.L. Wadhwa, New age International (P) Limited 4th 
    edition, 2006 
5) Understanding FACTS by Naran G. Hingorani, L. Gyugyi, 1st edition,2001, 
    Standard Publishers Distributors 
 
Reference Books: 
1) Economic operation of interconnected systems by L.K.Kirchmeyer Wiley Eastern     
    Ltd 
2) Power system analysis by H. Saadat , McGraw Hill, 2nd edition 
3) Power System Analysis Operation and Control by Abhijit Chakrabarti, Sunita    
    Halder, PHI, 2007 
4) Computer modeling of Electrical power systems by J.Arrillaga, N. A.    
    Watson, second Edition2003, John Wiley & Sons, Ltd. 
5) Elements of power system analysis by W D Stevenson Jr Fourth Edition TMH 
    International student edition 
 













 
 
 



 
 

Unit – I 
Motor Power Rating and selection: 
General considerations in selecting motor power ratings - Selection of motor capacity 
for continuous duty - Equivalent current - torque and power methods - Selection of 
capacity for short time and intermittent periodic duty - Heating and cooling of motors 
- Load equalization - fly wheel and its applications in load equalization. Electric 
braking advantages – plugging - rheostatic and regenerative braking applied to DC 
motors. 
 

Unit – II 
Electric Traction: 
Systems of electric traction - transmission of drive - mechanics of train movement, 
speed-time curves, effect of speed, acceleration and distance on schedule, Power 
and energy output from driving axles, specific energy output, series – parallel 
method of speed control shunt bridge transition – collectors - different types of 
electric braking – reverse current - rheostatic and regenerative braking. Counter 
current braking and reversal of shunt motors. 
 

Unit – III 
Electric Heating: 
Elementary principles of heat transfer - Stefan’s law - electric furnaces – resistance 
furnace - design of heating element - losses and efficiency - Construction and 
working of different types of induction furnaces - Dielectric heating - arc furnaces - 
control equipment. 
Welding: 
Types of welding - resistance and arc welding - Characteristics of Carbon and 
metallic arc welding - comparison (Excluding electronic controls) 
 

Unit – IV 
Illumination: 
Light production by excitation - Gas discharge lamps - Fluorescent lamps - Ultra 
violet lamps - Arc lamps - Filament lamps - Polar curves - Effect of voltage variation 
– Lighting calculations solid angle and square law methods of calculation - Factory 
lighting – flood lighting and street lighting. 
 

Text Books: 
1. A Text Book on Power System Engineering by M.L.Soni, P.V.Gupta, U. S.     
    Bhatnagar and A. Chakraborti, Dhanpat Rai & Co. Pvt. Ltd., 2001. 
2. Utilization Electric Power by Openshaw Taylor Orient Longman,1986 
 

Reference Books: 
1. Generation, Transmission & Utilization Electric Power by A.T. Starr London,    
    Pitman. 1953 
2. Art and Science of Utilisation of Electrical Energy by Partab H Dhanpat Rai and   
    Sons, New Delhi. Second edition 
3. Controllers for Electric Motors by James and Markie 
4. Electric Drives by M. Chillikin Mir Publishers, Russia 1986 
5. Web sites: bee-india.org, eia.doe.gov, www.irfca.org. 



 
 
Unit – I 
Protective Relays: 
Introduction - basic requirement of protective relaying - zones of protection – primary 
and backup protection - classification of relays - attracted armature, balanced beam, 
induction disc, thermal relays. Buchholz’s relay. Over current – under voltage - 
directional and nondirectional relays. Distance relays – impedance, reactance, mho 
and off set mho relays. Differential relays - circulating current and opposite voltage 
differential scheme. Negative sequence relays. 
 

Unit – II 
Switchgear: 
Elementary principles of arc phenomenon - arc quenching - interruption of capacitive 
currents and low current chopping - resistance switching - recovery and restriking 
voltages. Principles of operations of various types of circuit breakers - air break – oil 
filled - air blast - vacuum and SF6 circuit breakers. Rating, testing and specifications 
of circuit breaker. 
 

Unit – III 
Protection of alternators, transformers and transmission lines: 
Differential protection for generators, transformers and transmission lines – field 
suppression of alternator - over current and distance protection for feeders - 
Translay relay. 
Grounding: 
Neutral grounding - solid grounding - resistance and reactance grounding – Arc 
suppression coil. 
Power System Earthing: 
Objectives – definitions - tolerable limits of body currents - soil resistivity and earth 
resistance. 
 

Unit – IV 
Static Relays: 
Introduction – basic component of static relays. Comparators – amplitude and phase 
comparators. Over current relays – instantaneous over current relay – inverse time 
over current relays – differential relays. 
 

Text Books: 
1. Switchgear and protection by Sunil S. Rao Khanna Publications 
2. Power System Protection and Switchgear by B.Ram– Tata Mc-Graw Hill Pub 2001 
3. A Course in Electrical power by M.L.Soni, P.V.Gupta, U. S. Bhatnagar and A. 
    Chakraborti, Dhanpat Rai & Co. Pvt. Ltd., 2001. 
4.Fundamentals of Power System Protection by Y.G.Paithankar & S.R.Bhide, PHI,03 
 

Reference Books: 
1. Power system protection Static relays by T.S. Madhava Rao TMH 2nd edi.1981 
2. The Art and Science of protective relaying by Mason Wiley Eastern Ltd 
3. Power system protection and switchgear by B. Ravindranath, Chander Willy     
    Eastern Ltd 1992. 
4. Electrical power systems by C.L. Wadhwa, New age International (P) Ltd 4th     
    edition 2006 



 
 
UNIT – I 
Representation of power systems: One line diagram - Impedance and Reactance 
diagrams - perunit quantities - changing the base - selection of base - per-unit 
impedances of three winding transformers - Advantages of per-unit computations 
 
UNIT – II 
Power flow control: Power angle equation of a synchronous machine- effect of 
synchronous machine excitation - power angle equation for power system with single 
and multi machines. 
Symmetrical Faults: Transients in RL series circuit - short-circuit currents and 
reactances of synchronous machines - internal voltages of loaded machines under 
transient conditions - selection of circuit breakers 
 
UNIT – III 
Symmetrical components and Networks: Introduction – operator ‘a’ – resolution of 
three unbalanced phasors into symmetrical components - power in terms of 
symmetrical components. Unsymmetrical series impedance - sequence impedances 
and sequence networks of unloaded generators, circuit elements. Positive, negative 
and zero sequence networks. Phase shift in STAR/DELTA transformer banks 
Unsymmetrical Faults: Single line to ground - line to line and double line to ground 
faults on an unloaded alternator. Unsymmetrical faults on power systems - single line 
to ground, line to line and double line to ground faults. Interpretation of the 
interconnected sequence networks. Analysis of unsymmetrical faults using bus 
impedance 
 
UNIT – IV 
Power system stability: Introduction – steady state stability, Transient stability, 
Review of machine swing equation - Equal area criterion of stability – applications. 
Step by step solution of the swing curve - factors affecting steady state and transient 
stabilities. 
 
Text Books: 
1) Elements of power system analysis by W D Stevenson Jr Fourth Edition TMH 
    International student edition 
2) Modern power system analysis by D.P. Kothari and I.J. Nagrath ,  
    TMH 3rd edition  2004 
 
Reference Books: 
1) Power system stability by Kimbark Vol – I Willey Publications , Inc 
2) Power system stability and control by P. Kundur , TMH 1998 
3) Transient stability of power systems from theory to practice by M. Pavella &    
    P.G.Murthy, John Wiley & sons, 1994 
4) A. R. Bergen and V. Vittal; “Power System Analysis”, Pearson Publication. 
 
 
 



 
 
LIST OF EXPERIMENTS: 
 
1. Static characteristics of SCR, Triac 
2. Characteristics of MOSFET & IGBT 
3. Gate triggering methods for SCR’s (R, R-C, UJT) 
4. Single phase fully controlled rectifier with R, RL & RLE load 
    (with or without feedback diode) 
5. Characteristics of Jone’s chopper 
6. Voltage commutated DC chopper 
7. Characteristics of single – phase modified series inverter 
8. Characteristics of single - phase parallel inverter with R & RL loads 
9. Characteristics of single - phase cyclo-converter (Center tapped or Bridge) 
10. Study of single - phase full wave McMurray Bedford inverter 
11. Single phase dual converter with R & RL loads (Circulating and non 
      circulating modes) 
12. Three phase fully/half controlled rectifier with R, RL and RLE loads 
13. Speed control of Universal motor 
14. Characteristics of PWM converter 
15. Characteristics of Morgan’s chopper 
16. Characteristics of PWM inverter 
17. Converter based DC motor control 
18. Inverter based Induction motor control 
 
Note: Minimum of ten experiments have to be performed and recorded by the 
           candidate to attain eligibility for University Examinations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
LIST OF EXPERIMENTS: 
 
1. Simulation of a single-phase full-bridge converter with different loads 

2. Simulation of static characteristics of SCR 

3. Simulation of a resonant pulse commutation circuit and buck chopper 

4. Simulation of an AC voltage controller with various loads 

5. Simulation of single-phase inverter with PWM control 

6. Modeling of transformer 

7. Transfer function analysis of a given circuit 

8. State model representation of transfer functions 

9. Plotting of Bode, Nyquist and root-locus plots for transfer functions 

10. Steady state and Transient analysis of RLC circuits 

11. Short circuit studies in power systems 

12. Transient stability analysis of power systems 

13. Relay co-ordination in power systems 

14. Simulation of two area system 

 
Note: A minimum of 10 experiments are to be completed. Simulation is to be carried     
          out with the following software:- 

1) MATLAB 
2) PSPICE 
3) MIPOWER 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


