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	1
	Utilisation of Electrical Energy
	9087
	06
	01
	--
	03
	80
	28
	20
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	40
	--
	--
	--
	--
	--
	--

	2
	Illumination Engineering
	9090
	06
	01
	30
	03
	80
	28
	20
	100
	40
	--
	--
	25#
	10
	25@
	10

	3
	Industrial Automation
	9091
	06
	01
	30
	03
	80
	28
	20
	100
	40
	--
	--
	25#
	10
	25@
	10

	4
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	9142
	06
	01
	32
	03
	80
	28
	20
	100
	40
	50#
	20
	--
	--
	25@
	10

	TOTAL
	24
	04
	92
	--
	320
	--
	80
	400
	--
	50
	--
	50
	--
	75
	--

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

TOTAL MARKS – 575
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
: DIPLOMA IN ELECTRICAL ENGINEERING.



COURSE CODE
: EC
SEMESTER

: SEVENTH
SUBJECT TITLE
: UTILISATION OF ELECTRICAL ENERGY             

SUBJECT CODE
:  9087    

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	06
	01
	--
	03
	80
	20
	--
	--
	--
	100


RATIONALE: 
Electrical Engineering Diploma holders are appointed in industries in the supervisory cadre. Their main job functions are to supervise the operation & control of various electrical drives, electrical furnaces, electrical welding equipments, and refrigeration and air conditioning systems. The factory illumination scheme is also to be maintained by them. Therefore, the knowledge of operation and control of these machines and equipments is vital for every Diploma holder. 

Railway is one of the major employers of Electrical Diploma holders; therefore, Diploma holder should also study the electrical traction.

Now, a days there are power crises and the cost of electrical energy is increasing day by day. Economical utilisation of electrical energy and energy conservation are thus essential aspects. Therefore, economics of utilising electrical energy is essential part of curriculum of Diploma in Electrical Engineering.  

Hence, it is essential for every Diploma students to study the subject of Utilisation of Electrical Energy. This subject belongs to technology area. 

OBJECTIVES:

The students will be able to:

1. Explain the importance of good illumination in factory and flood lighting.

2. Compare different methods of electric heating and electric welding.
3. Select Electric Drive for specific applications.
4. Explain the working of various components in Electric Traction system and list the advantages.
5. Analyse the electric circuits of refrigerator, water cooler and room air conditioner for troubleshooting. 
6. Apply various measures for economic aspects of utilising electrical energy.
LEARNING STRUCTURE:


Applications

Procedures

Principles

Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Illumination:

1.1  Definitions of Terms Used in Illumination:

Light, Luminous Flux, Luminous Intensity, Lumen, Candle Power, Illumination, Lux or Meter Candle, Mean Horizontal Candle Power  (MHCP), Mean Spherical Candle Power (MSCP), Mean Hemi-spherical Candle Power (MHSCP),

Reduction Factor, Lamp Efficiency, Specific Consumption, Glare, Space-Height Ratio, Utilisation Factor, Maintenance Factor, Depreciation Factor, Waste Light Factor, Absorption Factor, Reflection Factor, Solid Angle.

1.2  Laws of Illumination:

· Law of Inverse Squares

· Lambert’s Cosine Law. (No Numerical)

1.3  Sources of Light:

  Construction, Working and Applications of Following Lamps:

· Incandescent Lamps.

· Halogen Lamps.

· Low Pressure Mercury Vapour Lamps (Fluorescent Tube).

· High Pressure Mercury Vapour Lamps.

· Sodium Vapour Lamps.

· Compact Fluorescent Lamps (C.F.L.)

· Metal Halide Lamps

· LED Lamps

· Neon Signs.

1.4 – Basic Principles of Light Control.

1.5 – Types of Lighting Schemes.

         Direct, Semi-direct, Semi-indirect, Indirect,

         General Lighting.

1.6 – Design of Lighting Scheme:

         Objectives of Lighting Scheme.

         Factors to be considered While Designing the    Lighting Scheme. ( Simple Numericals)

1.7 - Factory Lighting:

· General Requirements 

· Types of Installations: General Lighting, Local Lighting, Emergency Lighting.

1.8 – Lumen or Light Flux Method of Lighting

               Calculations.  ( Simple Numericals)

1.9 – Flood Lighting 

· Flood Lighting Purposes.

· Classification of Projectors.

· Location and Mounting of Projectors.

     (Simple Numericals)  

          
	12

	02
	Electric Heating and Welding:

Electric Heating:

     2.1.1– Advantages of Electric Heating.

2.1.2 – Modes of Transfer of Heat:

· Conduction, Convection and Radiation.

2.1.3 – Classification of Electric Heating Methods:

2.1.4 – Resistance Heating:(Construction &   Operation)

· Direct Resistance Heating: Salt Bath Furnace.

· Indirect Resistance Heating: Resistance Ovens, Requirements of Heating Element Material, Causes of Failure of Heating Elements, Methods of Temperature Control.

· Applications of Resistance Heating.       

2.1.5 – Arc Heating: (Construction & Operation)

· Direct Arc Furnace: 

· Indirect Arc Furnace.

· Applications of Arc Heating.

2.1.6 –Induction Heating: (Construction & Operation)

· Core Type Induction Furnaces: Ajax Wyatt

Furnace. 

· Coreless Induction Furnace.

· Applications of Induction Heating.

     (Simple Numericals on Melting Furnaces)

2.1.7 – Dielectric Heating:

· Principle of Dielectric Heating.

· Advantages of Dielectric Heating

· Limitations of Dielectric Heating.

· Applications of Dielectric Heating.

(Simple Numericals on Dielectric Heating)

Electric Welding:

2.2.1– Methods of Electric Welding: Electric Arc  Welding, Resistance Welding.
2.2.2 – Resistance Welding:

· Principle of Resistance Welding.

· Advantages of Resistance Welding.

· Types of Resistance Welding - (Only List)

2.2.3 – Spot Welding Machine.

2.2.4 – Electric Arc Welding:

· Formation and Characteristics of Electric Arc.

· Effect of Arc Length.

· Arc Blow. 
2.2.5 – Polarity in DC Welding:

2.2.6 – Electrodes for Metal Arc Welding:

2.2.7 – V-I Characteristics of Arc Welding DC Machines.

2.2.8 – Arc Welding Machines:

· DC Welding Machines – MG Set, AC Rectified Welding Unit.

· AC Welding Machines – Welding Transformer.      

    
	(16)

08

08



	03
	Elevators:

3.1  Types of electric elevators

3.2   Size and shape of elevator car

3.3   Speed of elevators

3.4   Location of elevator machine

3.5   Types of elevator machines, elevator motors

3.6  Power transmission gears braking

3.7  Safety in elevators

3.8  Bombay lift act.  
	08

	04
	Electric Drives:

 4.1 – Introduction:

· What is drive?

· Drives – Mechanical Drive and Electric Drive.
 4.2 – Advantages and Disadvantages of Electric Drive.
 4.3 – Factors Governing Selection of Electric Motors.

 4.4 - Nature of Electric Supply: 3 ( & 1( AC and DC.

 4.5 - Type of Drive: Group Drive & Individual Drive.           
4.6 - Nature of Load: Nature of the Mechanical Load,

        Matching of the Speed Torque Characteristics of

        the Motor with that of the Load, and Starting

        Conditions of the Load.  

 4.7 - Electrical Characteristics:

         (Only DC Series, Three Phase and Single Phase

           Induction Motors are to be dealt)

      -    Running Characteristics: Three Typical Speed

           Torque Characteristics – Inverse, Constant

           Speed and Drooping. 

      -    Starting Characteristics: Starting Torque only.

           (No Starters).

· Speed Control: Suitability to Economic and Efficient Speed Control Methods (Above and Below Normal Speed). 

· Braking Characteristics: Plugging, Rheostatic Braking and Regenerative Braking, as Applied to DC Series and Three Phase Induction Motor.     

4.8 - Mechanical Features:

· Type of Enclosure as per IS

· Type of Bearings

· Type of Transmission for Drive

·  Noise Level.

4.9 - Size of Motor:

·  Load Conditions – Continuous Loads, Short Time Loads, Intermittent Loads, Continuous Operation with Short Time Loads and Continuous Operation with Intermittent Loads.

· Duty Cycles.

· Standard Ratings for Motors as per ISS.

· Estimation of Rating of a Motor.

     (Simple Numericals on Estimating Size of

     Continuously Rated Motor)

-    Load Equalisation. (No Calculations)

4.10 - Cost: 

·  Capital Cost

·  Running Cost (Losses, p.f., Maintenance).


	16

	05
	   Electric Traction:

5.1 – Requirements of an Ideal Traction System.

5.2 – Traction Systems:

         -  Non-electric Traction Systems.                 

         -  Electric Traction Systems: Straight Electric

            Traction, Its advantages and Disadvantages. 

            Diesel Electric Traction, Its advantages and 

            Disadvantages.

5.3 - Systems of Track Electrification: DC System,

        Composite System – Single Phase to Three Phase   System and Single Phase AC to DC System (Kando System). Advantages and Disadvantages of Single Phase 25 KV AC System Over DC System.                 

5.4 – Traction Mechanics:

· Units Used in Traction Mechanics.

· Types of Services.

· Speed Time Curve.

· Simplified Speed Time Curve (No Derivation)

· Average Speed and Schedule Speed.

· Factors Affecting The Schedule Speed.

· Tractive Effort 

· Specific Energy Consumption 

· Factors Affecting Specific Energy Consumption.

· Coefficient of Adhesion.

(Simple Numerical on Simplified Speed Time Curves and Specific Energy Consumption) 

5.5 – Traction Motors:

· Desirable Characteristics of Traction Motors, Special features of traction motor.

· Suitability of DC Series Motor for Traction.

· Suitability of Three Phase Induction Motor for Traction.

5.6 - Traction Motor Control: 

· Requirements.

·  Traction Control of DC Locomotives and EMUs: Series Parallel Control Combined with Rheostatic Control, Transition from Series to Parallel Combination (Open Circuit Transition, Shunt Transition and Bridge Transition), Energy Efficiency and Limitations of Series Parallel cum Rheostatic Control, Chopper Control of Motors in DC Traction Systems.

· Traction Control System of AC Locomotives: Tap Changer, Step less Voltage Control through Use of Thyristors, PWM Control of Induction Motors.

5.7 – Braking:

· Requirements of a Braking System.

· Mechanical Braking: Vacuum Braking, Com- 

pressed Air Braking, Hand Brake for Parking.

· Electric Braking: Rheostatic Braking and

Regenerative Braking. (No Derivation and No

     Numericals).

· Sequence of Braking

· Dead Man’s Handle         
	20

	06
	 Economic Aspects of Utilising Electrical Energy:

 6.1 – Economic Aspects of Utilising Electrical Energy.

 6.2 – Costing of Electrical Energy: Fixed Charges, Semi

          Fixed Charges and Running Charges.

 6.3 – Formulation of Electrical Tariffs.

 6.4 – Various Types of Tariffs: Tariffs in force for

           Domestic, Commercial and Industrial   Consumers.

 6.5 – Power Factor Improvement: Causes of Low

          Power Factor, Disadvantages of Low Power

          Factor, Power Factor Improvement by using

          Static Capacitors, Location of Capacitors for

          Power Factor Improvement, Most Economical

          Power Factor. Automatic Power Factor Controller 

                (Derivation and Simple Numericals)

 6.6 – Energy Conservation: Importance and need of

Energy Conservation, Measures for Energy Conservation in  (i) Electric Drives (ii) Electric Traction (iii) Electric Heating (iv) Refrigeration and Air Conditioning (v) Illumination. 
	08

	Total
	80


LEARNING RESOURCES:

Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	H. Partab
	Art & Science of Utilisation of Electrical Energy
	Dhanpat Rai & Sons

	02
	J. B. Gupta
	Utilisation of Electric Power & Electric Traction.
	S. K. Kataria & Sons

	03
	G. C. Garg
	Utilisation of Electric Power & Electric Traction.
	Khanna Publishers

	04
	J. Upadhyay

S. N. Mahendra
	Electric Traction
	Allied Publisher Ltd.

	05
	G. K. Dubey
	Fundamentals of Electrical Drives
	Narosa Publishing House.


COURSE NAME 
:  DIPLOMA IN ELECTRICAL ENGINEERING. 
      

COURSE CODE
:  EC
SEMESTER

:  SEVENTH
SUBJECT TITLE 
:  ILLUMINATION  ENGINEERING  

SUBJECT CODE 
:  9090

TEACHING AND EXAMINATION SCHEME:

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	06
	01
	30
	03
	80
	20
	--
	25#
	25@
	150


RATIONALE: 

This subject is intended to teach the students various aspects of Illumination scheme. Student will be in a position to apply principles and laws of Illumination & Illumination schemes. Students also have the knowledge of various types of lamps lighting accessories & control circuits. This will also enable them to use knowledge for preparing an Illumination scheme, requirement of the circuits, develop the skill of designing illumination scheme for specific applications. He/She will become aware of his role in adapting new changes in Illumination scheme necessitated due to technical innovations brought out by R & D in Illumination technology. This is a Technology subject.

OBJECTIVES: 

The student will be able to: 

1. Measure the level of Illumination.
2. Differentiate between the various types of lamps.
3. List of various lighting accessories of components. 

4. Design a control circuit for Illumination.
5. Design Illumination schemes for various applications in residential, commercial & industrial Locations.

6. Execute Illumination scheme for residential, commercial & industrial locations.

LEARNING STRUCTURE:


Application

Procedure

Concept/ 

Principal

Facts

CONTENTS: THEORY

	Chapter
	Name of the Topic
	Marks

	01
	Fundamentals of Illumination

1.1 Illumination Terminology

1.2 Laws of Illumination

1.3 Featuring  of good Illumination scheme

1.4 Advantages of good Illumination scheme

1.5    Measurement of level of  Illumination
	08

	02
	Lamps & Lighting Accessories

2.1   Types of lamps: ARC lamps, HPMV lamps, Sodium Lamps, CFL Lamps, Metal halides, LED lamps

2.2 Neon Sign Tubes.
2.3 Neon Lamps.
2.4 Halogen Lamps.
2.5 Special purpose Lamp.
2.6    Lighting accessories.
	16

	03
	Illumination Control & Control Circuits

3.1   Purpose of lighting control

3.2   Dimmer Transformer & their types

3.3   Electronic Dimmer

3.4   Enhancing Lighting control.

3.5   Control circuits for lamps (specify)
	12

	04
	Illumination for Interior Applications

4.1 Standard for various situations of Interior Illumination 

4.2 Design Techniques 

4.3 Design considerations for Interior location of  Residential, Commercial, Industrial premises

4.4    Design Illumination scheme for different Interior locations of Residential, Commercial, Industrial unit. 
	16

	05
	Illumination for Outdoor Applications

5.1 Factory Lighting 

5.2 Street Lighting 

5.3 Flood Lighting 

5.4 Railway Lighting 

5.5 Lighting  for Advertisement/Hoardings

5.6    Sports Lighting
	16

	06
	Lighting for Special Applications

6.1 Agriculture & Horticulture 

6.2 Health Care Centers / Hospitals

6.3 Decorating Purposes 

6.4 Stage Lighting

6.5    Aquariums & Shipyards 
	12

	Total
	80


PRACTICAL:  

Skill to be developed:


Intellectual Skills: 

1. Apply different Designing Skills.
2. Select proper equipment.
Motor Skills: 

1. Measurement of Illumination.
2. Drawing skills.
List of Practicals: 

1. To Measure Illumination by luxmeter. 

2. Study the various lamps available in the market & collect the technical information.                                                              

3. Visit to nearby lamp manufacturing industry.

4. Prepare a report of different luminaries available in the market & collect the technical data (Visit local market / Use internet for data collection).

5. Study the different lighting accessories required for varies types of lamps.

6. Design an Illumination scheme for a garden of medium size.
7. Design an Illumination scheme for a conference room of medium size. 

8. Design an Illumination scheme for a workshop for fine work of medium size. 

9. Design an Illumination scheme for a medium size Hotel / Hospital /Shopping 
complex.

LEARNING RESOURCES:

1. Books:

	Sr. No.
	Author
	Name of Book
	Publisher & Address

	1.
	Jack L. Lindsey
	Applied Illumination Engineering
	The Fairmont Press Inc.

	2.
	R. H. Simons, Robert Bean
	Lighting Engineering: Applied Calculations
	Architectural Press (ISBN 0750650516)

	3.
	Casimer M Decusatis
	Handbook of Applied Photometry
	Springer (ISBN 1563964163)


2.  Video Cassettes/ CDs

3. IS/International Codes : 
IS 2418, 9974, 9900, 2218, 5077, 4012, 4013, 1885, 1947, 4347, 6665, 3287, 1777, 3646, 2672, 10894, 1944, 10322, 2140

COURSE NAME
: DIPLOMA IN ELECTRICAL ENGINEERING.   



COURSE CODE
: EC
SEMESTER
         
: SEVENTH  

SUBJECT TITLE
: INDUSTRIAL  AUTOMATION
 SUBJECT CODE
: 9091
TEACHING AND EXAMINATION SCHEME: 

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	06
	01
	30
	03
	80
	20
	--
	25#
	25@
	150


 RATIONALE:

This subject is classified as under Technology group intended to develop the technician to carry out the responsibilities in the industries related to industrial automation. The pass outs from the course needs to operate, test & maintain various industrial activities which are automated.

Student can analyze different types of control systems used in industries. The knowledge gained by students is used in the operation of various control systems like PLC, SCADA, DCS. His knowledge is used in supervising, controlling & maintaining the control systems.  

OBJECTIVE:

Student will be able to

1. Explain applications of control systems / Automation.

2. Read & design data for control systems.

3. Explain the hydraulic/ pneumatic systems.

4. Describe & program PLC using Ladder logic.

5. Describe working of control components.

6. Draw power & control circuit.

LEARNING STRUCTURE:


CONTENTS: THEORY 

	Chapter
	Name of the Topic
	Marks

	1
	Automation

1.1 Need of automation

1.2 Advantages of automation

1.3 Requirements of automation
	--

	2
	Control System

 2.1 Concept of control system

 2.2 Basic block diagram of control system

 2.3 Transfer function

 2.4 Different terms in control system

 2.5 Types of control system

 2.6 Applications of control system

 2.7 Development of block diagram for simple applications     like level, temperature, flow control
	04

	3
	Control System Components

 3.1 Contacts-types, current capacity & load utilization categories

 3.2 Solenoids-dc, ac

 3.3 I/P devices- switches-push buttons, foot switch, selector switch, pilot switch, proximity, photoelectric, temperature actuated, level control, pressure sensing, overload sensing

 3.4 Relays- electromechanical, reed

 3.5 O/P devices- contactors, valves, pilot lamps

 3.6 Symbols in power & control circuits

 3.7 Developing control circuit-basic & thumb rule

 3.8 Power & control circuit for different applications like hoist, crane, conveyer belt, induction motors
	12

	4
	Electrical Actuators

4.1 Potentiometers-working & use as error detector

4.2 Servomotors-ac & dc –working principle

4.3 Synchros - transmitter, control transformer, use of as error detector 

4.4 Stepper motor-PM & variable reluctance- working principle

4.5 Tacho - generator

4.6 Applications of above components as AC/DC control system. 
	12

	5
	Controllers

5.1 Hydraulic-advantages & disadvantages, hydraulic servomotor, types of pumps used, control valves, components like accumulator, filter, seals 

5.2 Pneumatic-resistance & capacitance of pressure system,

      pneumatic flapper-nozzle system, pneumatic relays, 

      actuating valves, cylinders, comparison between pneumatic &  hydraulic systems

5.3 Electrical & electronic controller-brief overview of op-amps, inverting, non-inverting, lead-lag networks

5.4 Digital controllers-brief overview of microprocessor & micro- controller to be worked as controller   
	12

	6
	Control actions

6.1 On-Off, P, I, P+I, P+D,P+I+D, actions

6.2 P+I+D action using hydraulic, pneumatic electronic controller

6.3 Tuning of P+I+D controller   
	12

	7
	 Programmable Logic Controller

7.1 Introduction

7.2 Advantages & disadvantages

7.3 PLC Vs PC

7.4 Block diagram of PLC

7.5 Basic blocks like CPU, I/O modules, bus system, power 

      supplies & remote I/Os

7.6 Different PLC(s available in market
	12

	8
	Programming of PLC

8.1 development of Ladder logic

8.2 some simple programs such as I/O connections, starting of IM, stepper motor control

    (treatment to topic no.8.2 should be given at the time of 

     practical / pp hours.)
	12

	9
	Introduction to special control systems

9.1 Distributed Control System(DCS)-brief introduction to 

      hardware & software used

9.2 SCADA- brief introduction to hardware & software used
	04

	Total
	80


PRACTICAL: 

Intellectual Skills:  a. Logical development




       b. Programming skills

Motor Skills       :  a. Interpretation skills




      b. Connecting properly

List of Practicals:

 1)  a) To plot the characteristics of potentiometer

      b) Use of potentiometer as error detector
 2) To plot V-I characteristics of DC & AC servomotors. compare them with DC & AC  motor characteristics  

 3) a) To plot the characteristics of synchro transmitter

     b) Use of synchro transmitter- control transformer pair as error detector.
 4)  Measure step angle for a stepper motor in forward & reverse direction.
 5) Draw a power circuit & control circuit using control symbols for a 3-phase IM using DOL starter. 

 6) Observe various components /parts/symbols/connections of a PLC demonstration kit in your laboratory. 

7) Draw a ladder logic diagram for two different examples.
8) By using above ladder logic diagram observe the status of I/Os using PLC.
9) Perform stepper motor/ temperature control using PLC.
10) Identify the parts of hydraulic/ pneumatic servomotor from cut-section/model.
 B) Mini Project: (one in a group of eight students)

 11) Collect the data of various PLC brands market & list.
 12) Collect the data from internet about hardware & software of new control systems like SCADA, DCS.
 13) Use the various control components in your laboratory to built a AC/DC position control system.

 14) Built P, I, PI, PD & PID controller using op-amps & R-C circuits. Plot V-I characteristics 

LEARNING RESOURCES: 

Books:

	Sr.No.
	Author
	Title
	Publisher & Address

	1
	Nagrath Gopal
	Control System Engg.
	Wiley Eastern

	2
	K.Ogata
	Modern Control Engg.
	Prentice Hall

	3.
	Jacob
	Industrial Control Engg
	Prentice Hall

	4.
	Andrew Parr
	Hydraulics &  Pneumatics
	Jaico Publication

	5.
	Webb & Reis
	Programmable Logic  Controller: Principle applications
	Wiley Eastern

	6.
	S.K. Bhattachrya

Brijinder Singh
	Control of Electrical Machines
	New Age International Publishers


COURSE NAME
: DIPLOMA IN ELECTRICAL ENGINEERING                 

COURSE CODE
: EC 

SEMESTER

: SEVENTH
SUBJECT TITLE
   : TESTING & MAINTENANCE OF ELECTRICAL MACHINES

SUBJECT CODE
   : 9142  

TEACHING AND EXAMINATION SCHEME: 

	Teaching Scheme
	Examination Scheme

	TH
	TU
	PR
	PAPER HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL

	06
	01
	32
	03
	80
	20
	50#
	--
	25@
	175


RATIONALE:

This is technology level subject with application in Industry, commercial, public utility departments such as PWD, Irrigation, MSEB, water supply & sewage board etc. After studying this subject student will be able to inspect, test, install & commission electrical machines as per IS and International standards. He/She shall carry out routine & preventive maintenance of electrical machines & possesses knowledge of Indian Electricity Act, safety rules, safety of machines & persons, prevention of accident. This will help him to initiate total productive maintenance.

OBJECTIVE:
Student will be able to

1. Know safety measures & state safety precautions.

2. Test single phase, three phase transformer, DC & AC machine as per IS.

3. Identify / Locate common troubles in electrical machines & switch gear.

4. Plan & carry out routine & preventive maintenance.

5. Install LV switchgear & maintain it.

6. Ascertain the condition of insulation & revarnishing if necessary.

         7. Initiate total productive maintenance.

LEARNING STRUCTURE:


CONTENTS: THEORY  

	Chapter
	Name of the Topic
	Marks

	01
	Safety & Prevention of Accidents:

 Definition of terminology used in safety; safety, hazard, accident, major accident hazard, responsibility, authority, accountability, monitoring,

I.E. Act & statutory regulations for safety of persons & equipments working with electrical installation,

Dos & don’ts for substation operators as listed in IS

Meaning & causes of electrical accidents factors on which severity of shock depends,

Procedure for rescuing the person who has received an electric shock, methods of providing artificial respiration,

Precautions to be taken to avoid fire due to electrical reasons, operation of fire extinguishers.
	08

	02
	General Introduction:

Objectives of testing significance of I.S.S. concept of tolerance, routine tests, type tests, special tests.

Methods of testing a) Direct, b) Indirect, c) Regenerative. 

Concept of routine, preventive & breakdown maintenance, advantages of preventive maintenance, procedure for developing preventive maintenance schedule,

Factors affecting preventive maintenance schedule.

Introduction to total productive maintenance.
	12

	03
	Testing & maintenance of rotating machines:

Type tests, routine tests & special tests of 1 & 3 phase Induction motors,

Routine, Preventive, & breakdown maintenance of 1 & 3 phase Induction motors as per IS 9001:1992

Parallel operation of alternators, Maintenance schedule of alternators & synchronous machines as per IS 4884-1968

Brake test on DC Series motor. 
	08

	04
	Testing & maintenance of Transformers:

Listing type test, routine test & special test as per I.S. 2026-1981

Procedure for conducting following tests:

Measurement of winding resistance, no load losses, & no load current, Impedance voltage, load losses, Insulation resistance, Induced over voltage withstand test, separate source voltage withstand test, Impulse voltage withstand test, Temperature rise test of oil & winding, Different methods of determining temp rise- back to back test, short circuit test, open delta (delta – delta) test.

Preventive maintenance & routine maintenance of distribution transformer as per I.S. 10028(part III): 1981, Periodic checks for replacement of oil, silica gel, parallel operation of 1 & 3 phase transformer, load sharing calculations (numerical)
	18

	05
	Testing & maintenance of Insulation:

Classification of insulating materials as per I.S. 8504(part III)1994, factors affecting life of insulating materials, measurement of insulation resistance & interpretation of condition of insulating. Methods of measuring temperature of internal parts of windings/machines & applying the correction factor when the machine is hot. Properties of good transformer oil, list the agents which contaminates the insulating oil, understand the procedure of following tests on oil as per I.S. 1692-1978

a) acidity test b) sludge test c) crackle test e) flash point test. Filtration of insulating oil protection of electrical equipments (insulation) during the period of inactivity.

 Methods of cleaning the insulation covered with loose, dry dust, sticky dirt, & oily viscous films, procedure for cleaning washing & drying of insulation & revarnishing

Methods of internal heating & vacuum impregnation.
	14

	06
	Trouble shooting of Electrical Machines & Switch gear:

Significance of trouble shooting of various electrical machines and describes the procedure for the same.

Internal and external causes of failure of equipment.

Various types of faults (mechanical, electrical & magnetic) in electrical machines reason for their occurrence, use of following tools: Bearing puller, Filler gauge, dial indicator, spirit level megger, earth tester, growler, multimeter, Trouble shooting charts for 1 & 3-phase induction motor, 1 & 3- phase transformer.

List the common troubles in electrical installation & cables Maintenance & trouble shooting of LV switchgear like MCCB, ELCB, contactors & batteries.
	12

	07
	Installation: 

Factors involved in designing the machine foundation, 

Requirement of different dimension of foundation for static & rotating machines procedure for levelling & alignment of two shafts of directly & indirectly coupled drives, effects of misalignment.  Installation of rotating machines as per I.S. 900-1992.

Use of various devices & tools in loading & unloading, lifting, carrying heavy equipment.
	08

	Total
	80


PRACTICAL:

Skills to be developed:

Intellectual skills:

1. Select appropriate meters & equipment

2. Recollect Testing &Maintenance procedures.

Motor Skills:

1. Accuracy of Measurement

2. Proper connections

3. Draw characteristics

List of Practical:

 1) Draw circuit diagram select appropriate meters, connect it to perform routine test  on single phase Induction motor

 2) As per the given circuit diagram perform routine test on three phase Induction motor, & calculate the different parameters

 3) Select two single phase transformers, perform polarity test, mark its terminals, select appropriate meters & perform back to back test, compare its regulation with direct loading method

 4)  Perform parallel operation of transformer as per I.S.

 5)  Perform parallel operation of alternator as per I.S.

 6)  Carry out OC & SC test on Induction motor, plot circle diagram, & calculate parameters

 7)  Perform brake test on DC series motor & plot characteristic of output against torque, speed,

      load current as per I. S. list suitable applications. 

 B) Field work:

 8)  Observe & carry out weekly, monthly & yearly maintenance of motor in your workshop & prepare its report

 C) Mini project:

 9)  Prepare trouble-shooting chart for single and three phase transformers

10) Prepare trouble-shooting chart for single and three phase motors 

LEARNING RESOURCES:

Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	B. L. Theraja
	Electrical Technology

Vol I To IV
	S. Chand & Co., New Delhi

	02
	B. V. S. Rao
	Operation & Maintenance Of Electrical Machines Vol - I
	Media Promoters & Publisher Ltd. Mumbai

	03
	B. V. S. Rao
	Operation & Maintenance Of Electrical Machines Vol - II
	Media Promoters & Publisher Ltd. Mumbai

	04
	C.J. Hubert
	Preventive Maintenance Hand Books & Journals
	-----------


After Studying this subject, the students will be able to supervise and control Illumination system, Heating & Welding systems, Refrigeration & Air Conditioning systems and Electric Drives including traction in industrial fields.





Operation of Illumination schemes, Heating & Welding systems, Electric Drives


Testing of Electric Drives for various application including traction


     Calculations cost of power/energy and economical use of Electrical Power.





Principles of Illumination, Electric Heating, Electric Welding and Control of Motors.








Electrical Machines, Heating Effect of Electric Current.





Apply principles and laws of Illumination & Illumination schemes. Use different types of accessories as per the need. Design illumination scheme. 





Calculate the number of lamps/accessories required to provide appropriate lighting as per the need. Select proper equipment to fulfill the needs of providing proper lighting. Decide Illumination levels as per the requirements.





Direct Lighting, Indirect or diffused Lighting, Flood Lighting, Factory Lighting, Sign Board/Advertisement Lighting, Luminous Intensity, Lumen.








Illumination levels, Light Intensity, Lighting Accessories, Cables, Wires. 





Application





Procedures





Principles





Concepts





Facts





These systems are economical, accurate, fast & reliable .These are used in generation systems, manufacturing and Public Service Utilities.





Hydraulic & pneumatic controller systems





Electrical controller systems





Electronic controller systems








Digital controller systems 





Hydraulic & pneumatic Principles








Op-amps & PID terminology 





Electrical actuating principles





PLC, (P & (C terminology





Servomechanism





 AC/DC Fundamentals, RLC components, Hydraulic& pneumatic terms, Digital electronics, Analog electronics.





Applications:





Procedures:





  Principles:





Concepts:





Facts:





Use the knowledge of Installation, testing & maintenance in repairing, maintaining electrical machines, apply IE acts & safety rules, maintenance charts at work places.





Connecting & mounting to perform routine test, type test, brake test. on electrical machines





Perform Direct & Indirect test on electrical machines & comparison with specifications





Operation of fire extinguishers, following maintenance charts & schedules





Selection of proper tools, IE, & IEEE standards for testing





Identification of problems, faults in Electrical machines


Laying foundation, installation of machine etc





Types of maintenance





Principle of  stable operation , over load, short circuit, under voltage, under current etc.





Types of fire extinguishers


Powder & non powder form





Operation of various Electrical machines & equipments such as Generator, motor, alternators, synchronous machines, fire extinguishers, & transformers.








Procedure for preventive, routine maintenance, testing for safe operation








