	MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION , MUMBAI

	TEACHING AND EXAMINATION SCHEME  FOR POST S.S.C. DIPLOMA COURSES

	COURSE NAME                : DIPLOMA IN ELECTRICAL ENGINEERING.

	COURSE CODE                 : EC

	DURATION OF COURSE : 8 SEMESTERS                                                             WITH EFFECT FROM 2009-10                                       

	SEMESTER                        : FOURTH                                                                                                

	TYPE OF THE COURSE  : CORRESPONDENCE                                                               SCHEME : C

	SR. NO.
	SUBJECT TITLE
	SUBJECT CODE
	RES. SESSION SCHEME
	EXAMINATION SCHEME

	
	
	
	TH
Hr
	TEST
Hr
	PRHr
	PAPER Hrs
	TH
	TEST
	TOTAL
	PR
	OR
	TW

	
	
	
	
	
	
	
	Max
	Min
	
	Max
	Min
	Max
	Min
	Max
	Min
	Max
	Min

	2
	Electrical Circuits and Network
	9031
	09
	01
	32
	03
	80
	28
	20
	100
	40
	50#
	20
	--
	--
	25@
	10

	3
	Electrical Measurements
	9032
	08
	01
	32
	03
	80
	28
	20
	100
	40
	50#
	20
	--
	--
	25@
	10

	4
	Electrical Power Generation
	9033
	08
	01
	--
	03
	80
	28
	20
	100
	40
	--
	--
	--
	--
	--
	--

	7
	Elements of Mechanical and Civil Engineering
	--
	01
	--
	28
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	25@
	10

	TOTAL
	25
	03
	92
	--
	240
	--
	60
	300
	--
	100
	--
	--
	--
	75
	--

	TOTAL CONTACT HOURS DURING RESIDENT SESSION:  120 HRS[ 15 days  * 8 hours per day ]   

TOTAL MARKS – 475
ABBREVIATIONS: TH – THEORY ,  PR – PRACTICALS , OR –ORAL, TW – TERMWORK

                                    @ - INTERNAL ASSESSMENT,   # - EXTERNAL ASSESSMENT.  

NOTE:
1. HOURS MARKED BY * FOR INTERNAL PRACTICAL EXAMINATION TO BE CONDUCTED AT RESSIDENT SESSION.

2. ONE TEST OF 20 MARKS TO BE CONDUCTED AT RESIDENT SESSION AND MARKS TO BE SUBMITTED TO GPDL PUNE.

3. 240 HOURS FOR SELF STUDY AT HOME.

4. ALL PRACTICALS/ORAL EXAMS [ EXTERNAL ASSESSMENT INDICATED BY # ] TO BE CONDUCTED AT EXAM CENTRE.

5. ORAL EXAMINATION [ INTERNAL ASSESSMENT @ ] TO BE CONDUCTED AT EXAM CENTRE.

6. INTERNAL ASSESSMENT @ OF TERM WORK WILL BE DONE AT RESIDENT SESSION.




COURSE NAME 
: ELECTRICAL ENGINEERING GROUP.      


COURSE CODE
: EE/EP

SEMESTER       
: THIRD 


SUBJECT TITLE 
: ELECTRICAL CIRCUITS & NETWORK 



SUBJECT CODE
: 9031
TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	09
	01
	32
	03
	80
	20
	50#
	--
	25@
	175


RATIONALE:

Electrical Circuits and Network subject is categorized under engineering science group. Mainly this subject includes the concept and principles of circuits and circuit analysis. Diploma holders have to play the role as supervisor in Electrical Technology areas and also to assist in carrying out the analysis and investigation work.

This subject finds utility in understanding the concepts in other electrical subjects such as Electrical Power System, Electrical Measurement and Instrumentation, & Electrical Machines etc.

OBJECTIVES:

The students will be able to: 

1. Know and define the basic elements; electric circuit terminology; energy sources used in electric circuit and also AC waveform and its various quantities.

2. Interpret the response of R,L,C elements to AC supply

3. Calculate various parameters of AC Circuits.

4. Interpret performance of AC Series and Parallel Circuits.

5. Know relationship between phase & line values of various quantities in three phase circuits.

6. Use network theorems for solutions of DC Networks.

LEARNING STRUCTURE:


Application

Procedure

    Principles





Concepts

 Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Review of Basic concepts of electrical Circuit

1.1 Electric Circuit Elements R,L,C

1.2 Energy  Sources

1.3 A.C. waveform and definition of various terms associated with it 

1.4 Response of pure R, L, and C to AC supplies.


Vector Representation of alternating quantity.
	06

	02
	Single phase AC Circuits

2.1       Series AC circuits R-L, R-C and R-L-C circuits. Impedance, reactance, phasor diagram, impedance triangle, power factor, Average power, Apparent power, Reactive power, Power triangle (Numerical)

2.2 
Series Resonance, quality factor (Numerical)


2.3 
Parallel AC circuits R-L, R-C and R-L-C circuits. Admittance, Susceptance, Solution by admittance method, phasor diagram and complex Algebra method. (Numerical)

2.4
Parallel resonance, quality factor.

2.5  
Comparison of series and Parallel circuits.
	24

	03
	Poly phase AC Circuits

3.1 
Generation of three phase e. m. f.

3.2 
Phase sequence, polarity marking

3.3
Types of three-phase connections.

3.4 
Concept of unbalanced load and balanced load.

3.5 
Line, phase quantities and power in three phase system with balanced star and Delta connected load & their interrelationship

3.6 
Advantages of polyphase circuits over single phase circuits
	18

	04
	Principles of circuit Analysis (AC and DC circuits)

1.1 Mesh analysis.(Numerical)

1.2 Node analysis with voltage current source .(Numericals)

Star/delta & Delta/star transformations.(Simple Numericals)
	12

	05
	Network Theorems (Statement, procedure, applications and areas of applications, Simple Numerical)

5.1
Superposition Theorem

5.2
Thevenin’s Theorem

5.3
Norton’s Theorem

5.4
Source conversion /ideal voltage and current source

5.5
Maximum  power transfer Theorem
	20

	Total
	80


PRACTICAL:  

Skills to be developed:

Intellectual Skills: 

1. Interpret results

2. Calculate values of various components for given circuits

3. Select instruments

Motor Skills:

1. Connect the instruments properly.
2. Take accurate readings.
3. Draw phasor diagrams and graphs.
LIST OF PRACTICAL:

1) To observe A.C. waveform on C.R.O.and calculate average & R.M.S. Values, frequency, Time Periods.

2) To determine impedance & Plot the phasor diagram of R-L series circuit.

3) To determine the current and P.F. of R.C. series circuit.

4) To determine the current and P.F. of R.L.C. series circuit.

5) To determine the current and P.F. in R.L. Parallel circuit.


6) To determine the current and P.F. in R.C. Parallel circuit.

7) To determine the current and P.F. in R.L.C. Parallel circuit.

8) To verify the line and phase values of voltage & current in star connected balanced load & Compare with practical situation.  


9) To verify the line and phase values of voltage & Current in delta connected balanced load & Compare with practical situation.  


10) To verify the superposition theorem applicable to D.C.& A.C. circuit.

11) To verify  Thevenins theorem applicable to D.C.& A.C. circuit

12) To verify  Norton’s theorem applicable to D.C.& A.C. circuit

13) To verify the maximum power transfer Theorem applicable to D.C. & A.C. circuit. 

14) To verify conditions for Series and Parallel Resonance

LIST OF PRACTICE ORIENTED PROJECTS:

1) To observe Response of R; L; and C to A.C. supply. Observe the current and voltage wave forms on C. R. O. and determine magnitude and phase angle of voltage and current.

2) To obtain Resonance in R-L-C series circuit and study the quality factor and bandwidth. Give applications of series resonance circuit and Draw the curve showing variation of R,XL,XC,I with F.
3) To verify KCL, KVL, Superposition theorem, Thevenin’s theorem and maximum power transfer theorem applicable to A.C. circuits.

LEARNING RESOURCES: 

Books:

	Sr. No.
	Author
	Title
	Publisher

	1.
	Boylested R.L. 
	Introductory circuit Analysis.
	Wheeler, New Delhi

	2.
	Edminister
	Schaum online series Theory and problems of Electric circuits 
	T. M. G. H. , Newyork

	3.
	A. Sudhakar
	Circuit and network 
	Tata  McGraw Hill 

	4.
	V.N. Mittle
	Basic Electrical Engineering.
	Tata McGraw Hill 

	5.
	B. L. Theraja
	Electrical Technology Volume-I
	S. Chand & Co. 


COURSE NAME       
: DIPLOMA IN ELECTRICAL ENGINEERING.


COURSE CODE
      : EC
SEMESTER
      : FOURTH
SUBJECT TITLE
: ELECTRICAL  MEASUREMENTS
  


SUBJECT CODE
: 9032
TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	08
	01
	32
	03
	80
	20
	50#
	--
	25@
	175


RATIONALE:

This subject is classified under core technology. The Diploma holder has to work as Technical supervisor, maintenance engineer, production engineer in industries, electrical power generation, transmission and distribution system, traction installation system, machine operation etc.


For above job responsibilities  he has to take the measurements of various electrical quantities power & energy for testing, monitoring, maintenance, and controlling the process. In addition to this he must know the calibration techniques and extension of meter ranges. Therefore Electrical Measurement skills are very important. Accuracy of measurement is one of the main parameters in industrial processes as ability of control depends upon ability to measure.

OBJECTIVES: 

The Students will be able to:

1. Identify the measuring instruments used for measuring electrical quantities. 

2. Select appropriate measuring instrument with range for measurement of various electrical quantities. select and use range multiplier if required.

3. Select appropriate instrument for measurement of power, energy.

4. Classify measuring instruments based on construction, principle of operation and quantity to be measured, types of errors.

5. Calibrate various types of instruments as per is.  

Learning Structure:


CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Fundamentals of Measurement

1.1 Purpose of measurement and significance of measurement

1.2 Various effects of electricity employed in measuring instruments.

1.3 Desirable qualities of measuring instruments.

1.4 Classification of Instruments.

1.5 Types of errors

1.6 Different types of torque in Analog Instruments.
	08

	02
	Measurement of Current and Voltage

2.1 Construction and principle of PMMC, MI & Dynamometer type Instrument.

2.2 Production of torque :methods.

2.3 Principles of Voltage and Current measurement.

2.4 Range Extension of Ammeter and Voltmeter

2.5  Different Methods of range extension of Ammeter and Voltmeter.

2.6 Calibration of Ammeter and Voltmeter.

2.7 Instrument transformers (CT & PT)
	16

	03
	Measurement of Power

3.1 Concept of power in A.C. Circuit

3.2 Principle and Construction of dynamometer type wattmeter.

3.3 Errors and their compensation.

3.4 Polyphase wattmeter.

3.5 Multiplying factor of wattmeter.

3.6 Measurements of power in 3 phase circuit for balanced and unbalanced load by one wattmeter method, two wattmeter method.

3.7 Effect of power factor variation on wattmeter readings in two wattmeter method.

3.8 Measurement of reactive power in three phase balance load by one wattmeter method and two wattmeter method.

3.9 Digital Wattmeter.
	16

	04
	Measurement of Electrical Energy

4.1
Concept of electrical energy.

4.2 Constructional feature & principle of working of single phase and three-phase induction type energy meter.

4.3 Different types of errors and their compensation.

4.4 Calibration of energy meter.

4.5 Electronic energy meter.
	12

	05
	Constructional features and working principles of other Meters

5.1 Single phase and three phase Power Factor Meter( only dynamometer type).

5.2 Frequency meter (Weston and Ferro dynamic type).

5.3 Sychronoscope.

5.4 Phase sequence Indicator.( Rotating type only)

5.5 Clip-on-ammeter.

5.6 Q-meter.
	12

	06
	Measurement of Circuit Parameters

6.1 Classification of Resistance, Low, Medium and High.

6.2 Methods of Measurements of Low, Medium and High. Resistance (Kelvin Double bridge, wheatstone bridge and Megger)

6.3 Measurement of Earth resistance- Earth tester (Analog & Digital)

6.4 Digital Multimeter.

6.5 Introduction to A.C. Bridges.

6.6 L.C.R. Meter.
	16

	Total
	80


PRACTICAL:  

Skills to be developed:


Intellectual Skills: 

1. Identification of instruments

2. Selection of instruments and equipment for measurement

Motor Skills:

1. Accuracy in measurement

2. Making proper connections

List of Practicals:

1. Measurement of Current and Voltages by Low range ammeter and voltmeter respectively with shunt and multiplier.

2. Measurement of Current and Voltages by Low range ammeter and voltmeter respectively by Using Current Transformer and potential Transformer.

3.  Measurement of active and reactive power in three phase balanced load by single wattmeter method.

4. Measurement of active and reactive power in three phase balanced load by two wattmeter method and observe the effect of Power Factor variation on Wattmeter reading.

5. Calibration of Energy meter at various power factor by standard energy meter.

6.  Measurement of energy in single phase & three phase balanced load using Electronic Energy Meter.

7. Measurement of Low resistance by Kelvin’s Double Bridge.

8. Measurement of Medium resistance by Wheatstone bridge.

9. Measurement of Insulation Resistance by Megger.

10. a) Measurement of Resistance, Voltage, Current ,  Voltage, Current in A.C & D. C. Circuit by using digital multimeter.


b) Measurement of A.C. Current by Clip-on ammeter
11.  Measurement of Earth Resistance by Earth Tester.

12. Measurement of Circuit Parameters by LCR meter.

13. Measurement of power factor of single phase and three phase load by PF meter and verifying through I, V and P measurement.

14. Observe the phase sequence of three phase circuit Using Rotating type phase sequence Indicator.

15. Measurement of Frequency of A.C. Supply Using Weston or Ferro dynamic type Frequency meter.

LEARNING RESOURCES:
Books:

	Sr. No.
	Author
	Title
	Publisher

	1
	A.K. Sawhney
	Electric & Electronic  Measurement and Instrumentation
	Dhanpatrai & Sons

	2
	Copper &  Heltrick
	Electronic Instrumentation & measurement Techniques
	Prentice Hall of India

	3
	Rangan Mani

& Sarma
	Instrumentation Devices and System
	Tata McGraw  Hill

	4
	Kalsi
	Electronic Instrumentation
	Tata McGraw  Hill

	5
	S.K.Singh
	Industrial Instrumentation & control


	Tata McGraw Hill

	6
	Golding
	Electrical Measurement & measuring Instrument
	Wheeler

	7
	N.V.Suryanaryan
	Electrical Measurement & measuring Instrument, Delhi.
	S. Chand & Co.



	8
	C.T. Baldwin
	Fundamental of Electrical measurement
	--


· IS/International Codes :IS 1248, 1765, 6236, 9223, 8945, 2442

COURSE NAME

: DIPLOMA IN ELECTRICAL ENGINEERING.
   


COURSE CODE

: EC
SEMESTER        

: FOURTH                

SUBJECT TITLE
 
: ELECTRICAL POWER GENERATION    


SUBJECT CODE 

: 9033

TEACHING AND EXAMINATION SCHEME: 

	Teaching Scheme
	Exam Scheme & Maximum Marks

	TH
	TEST
	PR
	PAPER HRS.
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	08
	01
	--
	03
	80
	20
	--
	--
	--
	100


RATIONALE: 

This is a core technology subject. Electrical diploma pass outs should know the principle of generation of electricity, methods of generation of electricity & recent trends in generation of electricity.

This subject will provide the basis for further studies in transmission, distribution and power system operation. Also the subject will provide the knowledge about the recent trends in non-conventional energy sources & their working principles.

OBJECTIVES:  

The student will be able to:
1)  Explain the working of different power plants 

            2) Identify different components of various systems in generating stations 

3)  Select suitable sites for different power stations 

4)  Define the terms used in economics of power generation and explain their relation 

5)  Select alternative energy sources for given conditions

6)  Explain the working of wind mills and solar systems

7) Explain working of domestic & commercial D. G. Set

LEARNING STRUCTURE:


Applications:


CONTENTS: THEORY

	Chapter
	Name of the topic
	Marks

	01
	Basics Of Power Generation 

1.1  Importance of electrical power in day today life

1.2  Various sources of energy

1.3  Overview of method of electrical power generation

1.4  Comparison of Sources of power.
	06

	02
	Thermal Power Stations

2.1 List of thermal power stations in the state with their capacities

2.2 Selection of site for thermal power stations.

2.3 Main parts , block diagram of thermal power stations.

2.4 Quality of fuel and its effect on quality of power generation

2.5 Operation of following components:

  2.5.1 Boiler

2.5.2 Economizer.

2.5.3 Air pre heater

2.5.4 Super-heaters & re-heaters.

2.5.5 Steam prime movers.

2.5.6 Condensers.

2.5.7 Spray ponds & cooling towers.

(Block diagrams & description in brief)
	10

	03
	Nuclear Power Stations

3.1 Block diagram and working of  Nuclear Power Station

3.2 Construction and working of Nuclear Reactor

3. 3 Fuels used in Nuclear Power Station

3. 4 Economics of  Nuclear Power Station

3. 5 List of Nuclear power stations in state & county with their capacities.


	08

	04


	Hydro Power Stations

4.1 List of Hydro Power stations with their capacities & number of units in the state.

4.2 Selection of site and Classification 

4.3 Layout of hydro Power stations

4.4 Types of Turbines & generators used

4.5 Selection of turbine and alternator according to water head and capacity
	10

	05
	Diesel Power Stations 

5.1 Applications of diesel power stations

5.2 Diesel electric plant- Main components ( Block Diagram)

5.3 Different types of engines & their working.

Operation, maintenance & trouble shooting chart of diesel plant.
	08

	06
	Non-Conventional Energy Sources

6.1 Types of  non-conventional energy sources.

6.2   Solar Energy

6.2.1 Potential of solar energy.

6.2.2 Photovoltaic effect – for solar energy.

6.2.3 Construction & materials used in solar photo-voltaic cells.

6.2.4 Working & applications of solar energy. 

6.3    Wind Energy.

6.3.1 Selection of site for wind mills   

6.3.2 Principle of electricity generation with the help of wind energy

6.3.3 Block diagram and working of Wind energy plant and its applications

6.3.4 List of major wind farms in the state with their approximate capacities

6.4 Bio-mass & Bio-gas energy.

6.4.1 Composition of Bio-gas & its calorific value.

6.4.2 Traditional; non-traditional Biogas plants

6.4.3 Bio-mass based power generation plants & their capacities.

6.5    Geo-thermal Energy and its    Applications. 

6.6   Ocean energy.

6.6.1 Ocean thermal Electric conversion.

6.6.2 Energy from tides

6.6.3 Site requirements

6.6.4 Advantages and Limitations of Tidal power generation.

6.7    Fuel Cells: Construction, working and applications


	16

	07
	Economics Of Power Generation

7.1 Terms commonly used in system operation: connected load, firm power, cold reserve, hot reserve, spinning reserve.

7.2  Terms used in system operation such as Load-curve, load duration curve, integrated duration curve. (Simple numerical based on plotting   above curves.)

7.3 Factors affecting the cost of Generation: Average demand, Maximum demand, plant capacity factor& plant use factor, Diversity factor& load factor.

        (Simple numericals based on above)

7.4    Choice of Size & number of Generator Units, difficulties involved in it.
	12

	08
	Interconnected Power Systems

8.1   Combined operation of power stations.

8.2   Comparison of various types of power stations

8.3   Advantages of Interconnection.

8.4   Base load & peak loads, load allocation among various types of power stations

8.5   Economic loading of interconnected stations.

8.6   Load sharing and transfer of load between power stations.

8.7  Inter connection of power stations at state and national level


	10


	Total
	80


LEARNING RESOURCES: 

1. Books:

	Sr. No.
	Auther
	Title
	Publisher

	1
	Dr. S. L. Uppal
	Electrical Power
	Khanna Publishers.

	2
	Soni – Gupta - Bhatnagar
	A course in Electrical  Power
	Dhanpatrai & Sons

	3
	Prof. G. D. Rai
	Non conventional Energy sources
	Khanna, New Delhi

	4
	Prof. Arrora and Dr. V. M. Domkundwar
	A course in Power Plant Engineering
	Dhanpatrai & Sons


2. Journals:

     1.  Electrical India -    Journal for recent trends & development in Electrical Engineering

COURSE NAME  
: DIPLOMA IN ELECTRICAL ENGINEERING.  



COURSE CODE
: EC
SEMESTER         
: FOURTH                 

SUBJECT TITLE    
: ELEMENTS  OF  MECHANICAL  &  CIVIL  ENGINEERING 

SUBJECT CODE
: --

TEACHING AND EXAMINATION SCHEME: 

	Teaching Scheme
	Exam Scheme & Maximum Marks

	TH
	TEST
	PR
	PAPER HRS.
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	--
	--
	28
	--
	--
	--
	--
	--        
	25@
	25


RATIONALE:

Diploma in Electrical Engineering passouts, work as Maintenance Engineers in industry. They have to look after maintenance of Mechanical Machines also. Similarly they have to install electrical machinery. For completing these tasks they need knowledge of Mechanical Machinery related to maintenance and Civil Engineering related to foundation work.

OBJECTIVES:

Student will be able to:

1. Supervise routine maintenance of Machinery such as Boilers, Turbines, Pumps, Steam Turbines 

2. Supervise foundation work for installation of machinery and equipment

3. Identify faults, mal functioning of machines and equipment

4. Decide the size and type of foundation for machines

LEARNING STRUCTURE:


Application 

Procedure  

Principle

Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic

	01
	Boilers, Steam Turbines, Steam Engines:

1.1 Construction & working of Cochran &Babcock & Wilcox Boilers.

1.2 Construction & working of impulse & reaction turbines.

1.3 Construction & working of steam engine

1.4 Reasons for Malfunctioning, and remedial measures for boilers and steam turbines



	02
	I.C. Engines:

2.1      Construction & working of two stroke & 

           four stroke petrol & diesel engines

2.2 Reasons for Malfunctioning, and remedial measures for I. C. Engines



	03
	Air Compressors:

3.1      Uses of compressed air.

3.2 Construction & working of single stage & two stage reciprocating compressor.

3.3 Screw compressor & centrifugal   

            compressor- construction, working & applications.

3.4       Reasons for Malfunctioning and remedial measures



	04
	Pumps:

4,1      Types of Pumps and their working

4.2      Reasons for malfunctioning and remedial measures



	05
	Foundation for Machines:

5.1 Need for foundation

5.2 Material required for foundation

5.3 Foundation Bolts: Types and Sizes

5.4    Criteria for Design of foundation

	Total


PRACTICALS:

Skills to be developed:

Intellectual Skills: 

· Know working of boilers, steam turbine, I.C. Engines, compressors and pumps

· Diagnose faults/malfunctioning

· Select proper tools and equipment for repairs

Motor Skills: 

· Dissembling and assembling of machines

· Start and run various machines

LIST OF PRACTICAL:

1. Trace the flue gas path and water – steam circuit with help of boiler model.

2. Identify the possible location of fault/malfunctioning and decide how to repair them

3. Dismantling & assembly of Petrol/Diesel Engine.

4. Trial on single / multi cylinder petrol/ diesel engine.

5. Observe operation of Air Compressor and identify locations of fault and decide how 
                 to repair

6. Observe operation of a Centrifugal Pump and locations of fault and decide how to 
                 repair

7. Visit a thermal power station and observe functioning of Steam Turbine

8. Using Maintenance manuals prepare a maintenance schedule for a centrifugal Pump 
                or Compressor

LEARNING RESOURCES: 

Books:

	Sr. No.
	Author
	Title
	Publication

	01
	P.L. Ballaney
	A Course in Thermal Engineering
	Khanna Publishers

	02
	R. S. Khurmi
	A test book of Thermal Engineering
	S. Chand & Co. Ltd.

	03
	R. K. Rajput
	Thermal Engineering
	Laxmi Publication, New Delhi

	04
	Patel,  Karmchandani
	Heat Engine Vol. I & II
	Achrya publication

	05
	P.K. Nag
	Engineering Thermodynamics
	Tata McGraw Hill


Solve and Analyse A.C. and D.C. Circuits, Network and Polyphase circuits. Apply this knowledge in pursuing Power system subjects/courses





Series and Parallel A.C. circuits and Resonance in R-L-C Circuits





Combinational Circuits and Electrical Network





Polyphase circuit





Determination of circuits parameters and power p.f. calculation A.C. & D.C.





Phasor diagrams and methods for solving Electrical Circuit Problems 





Mesh and Nodal Analysis of circuits





Network Theorems, A. C. & D.C.





Source conversion


Techniques 





Ohms Law, KCL and KVL applicable  to A.C. and D.C. Circuits





Division Law of current applicable to A.C.and D.C.





Response of A.C. to R, L C





Concept of basic circuit elements. R.L.C.





Electrical circuit Terminology





Types of energy sources





Wave from of 1-Phase and 3 phase quantity





Transformation Techniques





Measure current, voltage power, energy, p.f., frequency in electrical Installation system and industries for monitoring and control processes.





Extension of meter ranges and calibration





Use of  different measurement Methods equipment and meters.  





Measurement of circuit components (R, L, C), Frequency & Power Factor





Checking of phase sequence





Construction of Inductor and Capacitor bridges, LCR meter





Construction of Ohmmeter, megger, Kelvin Bridge, Wheatstone Bridge, LCR meter





Construction, operation & Classification of different measuring instrument like V, W, f, P, A, Trivector meter sychronoscope, clip-on meter E.M.





Principles of operation of different types of measuring instruments like Ammeter, Voltmeter, Wattmeter, Frequency and Power Factor Meter, Trivectormeter,  Sychronoscope, Energy Meter





Principles of operation of Ohm meter, megger, Wheatstone bridge, Kelvin bridge,  LCR meter, phase sequence, Inductance bridges 





Concept of measurement,  extension of range of meter, power factor measurement, calibration etc.





Measurement of voltage,  current, power and energy





Concept of phase sequence, Earth resistance Insulation Resistance, Low and Medium Resistance





Current, Voltage, Power, Energy, Power Factor, Frequency, Ammeter, Power Factor Meter etc. 





Error in the measuring instruments





Application





Procedure





Principle





Concept





Facts





Factors Related to


Power plants economics





Power plant, generators, sources of non conventional energy





Principle of Electric Power Generation





Procedure:





Principles:





Concept:





Facts:  





Diploma holders can operate control & maintain various equipment in power stations.Also they can select proper method of power generation in given situation by comparing generation methods on different parameters. 








Different types of Loads such as Domestic, Commercial & Industrial Loads





Operation of Wind Power Station, Solar Power, Tidal Power and Geothermal Power, Bio Mass and Bio Gas Power and Fuel Cells








Methods of generating power from


Non-Conventional


Energy Sources.








Methods of generating power from Conventional Energy Sources.








Operation & Control of Thermal Power Station, Hydro Power Station, Nuclear Power Station and Diesel Power Station Equipment





Steps in Economics In


Power-Generation





Use knowledge for maintenance and repairs of Mechanical Machines and install machine and equipment by building foundation for installation





Maintenance procedures for Mechanical Machines, foundations for installation of Machines and Equipment, troubleshooting and repairs of machines and equipment using maintenance manuals





Steam Turbines, Water Turbines, Pumps, Compressors, Bricks, Mortor, Cement, Foundation Bolts, Nuts,





Conversion of Heat Energy into Kinetic Energy








