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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: 2011-12

	SEMESTER :  FIFTH                                                                                                                        SCHEME : E

	PATTERN : CORRESPONDENCE - SEMESTER                                                                        

	SR.

NO
	SUBJECT TITLE
	Abbreviation
	SUB CODE
	TEACHING SCHEME
	EXAMINATION SCHEME  

	
	
	
	
	TH
	TEST
	PR
	PAPER

HRS
	TH (1)
	PR (4)
	OR (8)
	TW (9)
	SW 

(           )

	
	
	
	
	
	
	
	
	MAX
	MIN
	MAX
	MIN
	MAX
	MIN
	MAX
	MIN
	

	1
	Electrical Measurements
	ELM
	12814
	09
	01
	30
	03
	100
	40
	50#
	20
	--
	--
	25@
	10
	50

	2
	D. C. Machines & Transformers
	DCM
	12815
	09
	01
	30
	03
	100
	40
	50#
	20
	--
	--
	25@
	10
	

	3
	Transmission & Distribution of Electric Power
	TDE
	12816
	07
	01
	--
	03
	100
	40
	--
	--
	--
	--
	--
	--
	

	4
	Electrical Drawing 
	EDA
	12817
	--
	--
	32
	--
	--
	--
	--
	--
	--
	--
	50@
	20
	

	TOTAL
	25
	03
	92
	
	300
	--
	100
	--
	--
	--
	100
	--
	50
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TOTAL CONTACT HOURS DURING RESIDENT SESSION: 120 HRS   [15 days * 8 hrs per day]                                      No theory Examination.
TOTAL MARKS -  550                                                            
ABBREVIATIONS: TH – THEORY, PR – PRACTICALS, OR – ORAL, TW – TERMWORK, SW-SESSIONAL WORK.
                                    @ - INTERNAL ASSESSMENT, # - EXTERNAL ASSESSMENT.  

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

2. ONE TEST OF 25 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. ALL PRACTICAL/ORAL EXAMINATION [INTERNAL ASSESSMENT @] TO BE CONDUCTED AT RESSIDENT SESSION.

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


COURSE NAME
: ELECTRICAL ENGINEERING GROUP


COURSE CODE
: EC (CORRESPONDENCE - DL)

SEMESTER
: FIFTH

SUBJECT TITLE
: ELECTRICAL MEASUREMENTS
  


SUBJECT CODE
: 12814
Teaching and Examination Scheme:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	09
	01
	30
	03
	100
	50#
	--
	25@
	175


                   @- Internal Assessment 

# External Assessment

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        ----------------------------------------------------      06 Marks

· Purpose of measurement and significance of measurement

· Various effects of electricity employed in measuring

            instruments.

1.2       -----------------------------------------------------      06 Marks

· Desirable qualities of measuring instruments.

· Classification of Instruments.

· Classification of errors, their Causes and remedies.

· Types of torque in Analog Instruments 
	12



	02
	Measurement of Current and Voltage

2.1                                                                                                10

· Construction and principle of PMMC, MI & Dynamometer

      type Instruments. 

· Production of torque: methods.

2.2                                                                                                 12

· Principles of Voltage and Current measurement.

· Range Extension of Ammeter and Voltmeter

· Different Methods of range extension of Ammeter and    

      Voltmeter. (Simple numerical)

· Calibration of Ammeter and Voltmeter.

· Instrument transformers (CT & PT): Their use in extension of ranges
	22



	03
	Measurement of Power

3.1                                                                                                 10

· Concept of power in A.C. Circuit

· Principle and Construction of dynamometer type wattmeter.

· Errors and their compensation.

· Polyphase wattmeter: Construction and applications.

· Multiplying factor of wattmeter.

3.2                                                                                                       10

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

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

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

· Concept of Digital Wattmeter. (Simple numerical on 3.2)
	20



	04
	Measurement of Electrical Energy

4.1
                                                                                               06

· Concept of electrical energy.

· Constructional feature & principle of working of 

            single phase and three-phase induction type energy meter.

4.2                                                                                               08

· Different types of errors and their compensation.

· Calibration of energy meter.

· Concept of Electronic energy meter.
	14



	05
	Constructional features and working principles of other Meters

5.1                                                                                               08

· Single phase and three phase Power Factor Meter

      (Only dynamometer type).

· Frequency meter (Weston and Ferro dynamic type).

· Sychronoscope.

5.2                                                                                                08

· Phase sequence Indicator.( Rotating type only)

· Clip-on-ammeter.

· Q-meter.
	16



	06
	Measurement of Circuit Parameters

6.1                                                                                                10

· Classification of Resistance: Low, Medium and High.

· Methods of Measurements of Low, Medium and High Resistance (Kelvin Double bridge, Wheatstone bridge and Megger)

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

6.2  Construction, working principle and operation of:         6

· Digital Multimeter.

· A.C. Bridges.

· L.C.R. Meter.
	16



	Total
	100


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, 
	S. Chand & Co.



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


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

COURSE NAME
: ELECTRICAL ENGINEERING GROUP

COURSE CODE
: EC (CORRESPONDENCE - DL)

SEMESTER
: FIFTH
SUBJECT TITLE: D.C. MACHINES & TRANSFORMERS
 
SUBJECT CODE: 12815

Teaching and Examination Scheme: 

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	09
	01
	30
	03
	100
	50#
	--
	25@
	175



# - External



@ Internal

Rationale:

This subject is classified under core technology group which intends to teach facts, concepts, principles & procedure for operation & testing of electrical machines, such as DC generators, DC motors and single & three phase transformers. Student will be able to analyze the characteristics of DC motors, Transformers & Qualitative Parameters of these machines.

These machines are used in transmission, distribution & utilization systems. Knowledge gained by the students will be helpful in the study of technological subjects such as utilization of electrical energy, switch gear & protection, manufacturing processes & testing & maintenance of electrical machines.

The knowledge & the skills obtained will be helpful in discharging duties such as supervisor, controller & R & D technician. 

Objectives:

Student will be able to

1. Know the constructional details & working principles of dc machines & transformers. 

2. Test motors & transformers.

3. Evaluate the performance of dc motors & transformers by conducting various tests.

4. Decide the suitability of dc generator motor & transformer for particular purpose.

5. Write the specifications of dc machines & transformers as per requirement.

6. Operate any machine properly.

Learning Structure


Contents: Theory

	Chapter
	Contents
	Marks

	01
	DC MACHINES General

1.1 
definition

1.2 
construction & types of DC machines

1.3 
armature winding types : lap & wave.

1.4 
emf equation 

1.5 
armature reaction

1.6 
commutation – concept of reactance voltage

1.7 
methods of improving commutation – emf commutation
Numericals on e.m.f. equation
	12

	02
	DC Motors

2.1 
working, principle, back e.m.f, torque equation

2.2 
characteristics & application of series, shunt & compound motors

2.3 
speed control of dc motor & numerical based on 2.1 to 2.3

2.4 
starting of dc motor – 3 point starter

2.5 
applications of above motors
	16

	03
	Single phase transformer:

3.1        ------------------------------------------------------------   12

3.1.1 Introduction

3.1.2 Principle of operation  

3.1.3 e.m.f equation, transformation ratio, KVA rating

3.1.4 Types & construction of transformer

3.1.5 Concept of ideal transformer

3.1.6 Transformer on no load – phasor diagram 

3.1.7 Transformer on load – phasor diagram of loaded  transformer

Numericals on 3.1.3, 3.1.6 & 3.1.7

3.2       ------------------------------------------------------------     16
3.2.1 Equivalent circuit

3.2.2 Direct method of finding performance of transformer,

3.2.3 Finding the performance of 1 phase transformer by indirect method using O.C. & S. C. test. 

3.2.4 All day efficiency

          Numerical based on 3.2.3 & 3.2.4

3.3      ------------------------------------------------------------       12 
3.3.1 Polarity of transformer & polarity test

3.3.2 Applications

3.3.3 Single phase auto transformer – principle , advantages & disadvantages

3.3.4 Comparison with 2 winding transformer & potential divider

3.4 ----------------------------------------------------------------     08
3.4.1 Design of Transformer: Main Dimensions, No. of turns for 

         Primary and secondary, Conductor cross section     
	48

	04
	Three phase Transformer

4.1 
construction

4.2
connections 

4.3 
voltage & current ratio

4.4 
vector groups

4.5 
3 phase auto transformer 

4.6 
application of 3 phase auto transformer
	16

	05
	Special purpose transformer 

5.1 
current transformer

5.2 
potential transformer

5.3 
isolation transformer

5.4 
welding transformer
	08

	Total
	100


Practical:

Skills to be developed:

Intellectual Skills:

1. Analytical Skills.

2. Identification skills.

Motor Skills:

1. Measurement Skills.

2. Connection Skills.

List of Practicals:

1) a) To identify the constructional parts of D. C. machine.

    b) To plot the O.C.C. of a given d. c. machine and to find critical resistance.

2) To find the performance of d. c. series & shunt motor by conducting load   

    test

3) a) To control the speed of d. c. shunt motor above and below normal speed.

    b) To reverse the direction of rotation of d. c. motor.

4) a) To identify the constructional details of 1-phase and 3-phase transformer.

    b) Visit to maintenance and repair workshop of a transformer and prepare a 

        report.

5) To measure the performance of single phase transformer by direct loading and to find transformation ratio.

6) To measure the performance of single phase transformer by conducting O.C. and S.C. test.

7) To identify terminal polarity of corresponding phases of 3-phase transformer & to calculate transformation ratio.

8) To compare 1-phase auto transformer with two winding transformer by collecting literature from local dealer/manufacturer & compare the data on following points.

    Weight of iron, weight of copper, turns ratio, efficiency & percentage regulation.

9) To observe the phase difference between primary & secondary voltage of 3-phase transformer for various vector groups.

Learning Resources:

Books:

	Sr.No
	Title
	Author
	Publisher & Address

	1
	Electrical Technology
	E.  Hughes
	Logmans, London

	2
	Electrical Technology
	H. Cotton
	C. B. S. Publisher New Delhi

	3.
	Electrical Technology

Vol. II
	B. L. Theraja


	S. Chand & C0 Delhi

	4.
	Electrical Machine Design


	A. K. Sohawney
	Dhanpatrai & Sons, New Delhi


COURSE NAME
: ELECTRICAL ENGINEERING GROUP

COURSE CODE
: EC (CORRESPONDENCE - DL)

SEMESTER
: FIFTH
SUBJECT TITLE 
: TRANSMISSION & DISTRIBUTION OF ELECTRIC POWER.




SUBJECT CODE
: 12816                      


TEACHING AND EXAMINATION SCHEME:





	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	07
	01
	--
	03
	100
	--
	--
	--
	100


Rationale:

Electrical diploma pass outs should know systems for electrical energy transmission & distribution. They also will be able to identify various components & their functions. They will be able to measure system performance. They will use this knowledge in studying switchgear & protection. On completing the study of generation, transmission & distribution, he/she will be able to work as technician/supervisor in power industry, manufacturing industry & public utilities.

Objective:

The student will be able to:

1. Know various types of transmission & distribution systems.

2. Identify various components & Know their functions.

3. Draw substation layout as per the requirements. 

4. Calculate voltage regulation & efficiency of transmission system.

5. Calculate voltage drop of distribution system.

Learning Structure:


Application

Procedure 
Concept / Principles














Facts









Contents: Theory

	Chapter
	Contents
	Marks

	1
	Basics of Transmission

1.1 Introduction to transmission.

1.2 Necessity of transmission of electricity.

1.3 Classification & comparison of different transmission systems.


	04

	2
	Transmission Line Components

2.1 Introduction to line components.

2.2 types of conductors-Copper, Aluminum & state their trade  names.

2.3 Solid, Stranded & bundled conductors.

2.4 Line supports – requirements, types, and field of applications.

2.5 Line insulators – requirements, types, and field of applications.

2.6 Failure of insulator & reasons of Failure.

2.7 Distribution of potential over a string of suspension insulators.

2.8 Concept of string efficiency, Methods of improving string efficiency.

2.9 Corona – corona formation, advantages & disadvantages, factors affecting corona, important terms related to corona.

2.10 Spacing between Conductors.

2.11 Calculation of Span length & sag Calculation

( Numerical based on 2.7 , 2.8 & 2.11)
	18

	3
	Transmission Line Parameters

3.1 R,L & C of 1-ph & 3-ph transmission line & their effects on line.

3.2 Skin effect, proximity effect & Ferranti effect.

3.3 Concept of transposition of conductors & necessity.
	06

	4
	Performance of Transmission Line

4.1 Classification of transmission lines.

4.2 Losses, Efficiency & Regulation of line.

4.3 Performance of single phase short transmission ine

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    (Numerical based on it )

4.4 Effect of load power factor on performance.

4.5 Medium transmission lines-End condenser, Nominal

      T & Nominal л Network with vector diagram.

4.6 General circuit & Generalized Circuit Constants

       ( A, B, C, D )
	20

	5
	Extra High Voltage Transmission

5.1 Introduction & Requirement.

5.2 EHVAC Transmission, 

5.3 Reasons for adoption & limitations.

5.4 HVDC Transmission – Advantages, Limitations.
	08

	6
	Components of Distribution System

6.1 Introduction.

6.2 Classification of distribution system.

6.3 A.C distribution.

6.4 Connection schemes of distribution system.

6.5 Requirements of Distribution systems.

6.6 Design consideration.

6.7 A.C. distribution calculations.

6.8 Methods of solving A.C.-1 phase & 3 – phase (balanced) distribution system.

( Numerical based on 1-ph & 3-ph balanced distribution system)
	20

	7
	Underground Cables

7.1 Introduction & requirements.

7.2 Classification of cables.

7.3 Cable conductors.

7.4 Cable construction.

7.5 Cable insulation, Metallic sheathing & mechanical protection.

7.6 Comparison with overhead lines

7.7 Cable laying

7.8 Causes of failure of cables
	12

	8
	Substations

8.1 Introduction.

8.2 Classification of indoor & outdoor sub-stations.

8.3 Advantages & Disadvantages.

8.4 Selection & location of site.

8.5 Main connection schemes.

8.6 Equipment’s circuit element of substations.

      8.6.1 In coming & outgoing lines, Transformers, CT&PT, Relays, CB’s, fuses, Isolators, batteries, lightning arresters. Insulators.

      8.6.2 Bus bar’s material, types in detail. 

8.7 Connection diagram and layout of sub-stations.
	12

	Total
	100


Learning Resources:

Books:

	Sr. No.
	Name of Book
	Author
	Publication

	1
	A Course in electrical power
	Soni-Gupta-Bhatnagar.
	Dhanpat Rai

	2
	Principals of power system
	V. K. Mehta
	S. Chand & Company



	3
	A Course in electrical power 
	S. L. Uppal.
	S. K. Khanna

	4
	Transmission & distribution of electrical energy
	J. B. Gupta
	S. K. Khanna

	5
	Generation & transmission of electrical energy
	A. T. Star
	Pitman


COURSE NAME
: ELECTRICAL ENGINEERING GROUP

COURSE CODE
: EC (CORRESPONDENCE - DL)

SEMESTER
: FIFTH

SUBJECT TITLE 
: ELECTRICAL DRAWING
                 SUBJECT CODE: 12817

Teaching and Examination Scheme:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	--
	--
	32
	--
	--
	--
	--
	50@
	50




# - External




@ - Internal

Rationale: 

This is a core subject and has importance in operation and Maintenance of Electrical Systems. Electrical Drawing indicates the symbolic representation and position of components. It also shows the power flow thorough them for a given systems.

Electrical Drawing symbolically represents the circuit configuration and enables to identify the sequential flow of current, power and measure voltage at various stages of the system.

Ability to read and understand the drawing will facilitate the visualization of the complete installation which makes it easy to troubleshooting, maintenance of the system.

Objectives:

The students will be able to,

1. Read electrical drawing for any system to understand the working of the system and its components.

2. Find the important points in the circuit diagrams or layout for troubleshooting and maintenance.

3. Use these drawings effectively to measure various quantities (continuity also) in the actual circuits or systems and based on the readings (output) at these points can diagnose the fault.

4. Use graphic software to draw the circuit or block diagrams or flowchart for various types of electrical systems.

Learning Structure: 


Application

Procedure

Principles / Concepts

Facts

Contents: Theory

	Chapter 
	Topics
	Hours

	01
	Study of symbols for representation of machines, Electrical Accessories Equipment switching and protection units as per IS 2032, 8270, 3722
	2*

	02
	Study of various methods of representing circuits/systems through layouts, Block Diagrams, wiring diagrams.
	1*

	03
	Study any Engineering Graphic package (preferably CAD)for preparing layout, Block Diagrams, wiring Diagrams of substations, Machine shop, Illumination systems etc.
	1*

	04
	How to read and interpret, various types of electrical drawings  based on the knowledge & Information given while studying the above 3 chapters.
	4*


* Eight Clock Hours of practical / drawing will be used for teaching theory

Drawing Sheets:  (HALF IMPERIAL)

1. (A) Draw a sheet for symbolic representation of various electrical equipment's/machines

     (B) Read the given circuits identify the components & trace the path of flow of current.

2. Draw a sheet of wires & wiring accessories 

3. Prepare a drawing sheet showing details of domestic appliances such as Electric iron, electric Geyser, Electric Bell, Hot plate.

4. Draw a sheet of electrical symbols for various electrical devices using CAD.

5. Draw circuit diagrams for Staircase & Godown wiring using CAD.

6. Draw (a) circuit diagram (b)vector diagram for conducting direct loading test on transformer using CAD. 

7. Draw control and power circuit diagrams for DOL and Star/Delta Starter.     

Mini Project: 

1. Visit electrical Machine lab/workshop & trace the electrical installation. Draw Layout diagram & single line diagram.

Learning Resources:




1. Books :

	Sr. No.
	Author
	Title
	Publisher

	01
	Dr. S. K. Bhattacharya
	Electrical Engineering Drawing
	New Age International Publishers

	02
	Mr. Ajit Singh
	Working with Auto CAD
	Tata McGraw Hill


2. IS/International Codes : IS 2032, 8270, 3722
�EMBED Word.Picture.8���











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





Principles





Application





Procedures





Concepts





Facts





Applications in generation, Transmission, Distribution, Utilization & Protection of Power system  For learning higher semester subjects such as AC machines, switchgear & drives





Working principle of Generator & motor  construction of DC Motor 





 Various parameters of electrical network .Laws of electromagnetic induction, Lenz law, Concept of L, C, R & power factor.








Working principle of Transformer  





Types of Transformer





Types  DC Motor & Generator 





Statically & mutually induced emf 





Dynamically induced emf





Construction & operation  of transformers





Testing of transformer


Principle of Electromagnetism & supply system











Construction & operation of DC generator














Construction & operation of DC motor














Performance & testing of DC motors














Student will use this knowledge to study switchgear & protection. On completion of the course student   will be able to work as supervisor / Technician in power Industry, manufacturing Industry & Public utility .





Performance of transmission   line





Performance of distribution line Voltage drop calculation





Short transmission line





Medium transmission line





Long transmission line





Single Phase


Distribution line





Three Phase


Distribution line





Types of transmission line 


Criteria for classifying transmission line





Types of AC Distribution system 


Criteria for Classification of A.C. Distribution System





Concept of Distributed R , L &C for transmission line





Concentrated & distributed load, voltage drop per unit length.





Procedure to draw phasor diagram & to find sending end terms





A.C. Generators, Motors, Transformers, Fuses, P.F. improving equipment’s i.e. synchronous condensers.








Diploma holder will prepare drawings using CAD. Will read drawings. This is useful in studying Installation, Estimating & Costing, Testing & Maintenance, technology subjects, of higher semester. On completion of the Diploma he/she will use this knowledge on the field for installation & testing and maintenance of various systems





This knowledge will be useful test and diagnose the fault and repair the circuit/system (using the Drawing preventive maintenance will be done ) on computing this subject he will be able to work as supervisor / maintenance foreman and with experience can became Contractor. 








TO Draw using Hand Halls





To draw using CAD/Graphic software





For given configuration Draw layout Drawing/Flowchart/Block Diagram.





Representation of various components in power system,  through symbol/blocks/lines. 





Representation of Levels of through Lines.  
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