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GOVERNMENT OF THE PUNJAB

TECHNICAL EDUCATION & VOCATIONAL TRAINING AUTHORITY








                                          CURRICULUM FOR






TRAINING OBJECTIVES

This curriculum is designed / developed keeping in view the local job market demand & modern industrial requirements in order to produce capable & skillful workforce by more focusing on practical as well as essential theoretical knowledge.  This curriculum covers handling of wire & cables, single phase wiring, three phase wiring and electrical measuring instruments along with ethical values.
CURRICULUM SALIENTS:
	Entry Level
	Middle

	Duration of course
	3 – Months 

	Total Training Hours
	360 Hours


	Training methodology 
	Practical
90%
Theory

10%

	Medium of Instruction
	Urdu / English


	· 1 hour per week for Work Ethics
	


SKILL PROFICIENCY DETAILS:
On successful completion of this course, the trainee should be able to:
1. Handle & perform the workshop operations properly.
2. Carry out the handling of wires properly.
3. Install the Single Phase wiring as per diagram.
4. Install & Lay out the three phase wiring as per diagram.
5. Apply and adopt principle of ethics.

KNOWLEDGE PROFICIENCY DETAILS:
On successful completion of this course, the trainee should be able to:
1. Explain the basic operation of workshop practice.
2. Explain the handling of various types of wires & cables.

3. Describe the use of single phase wiring

4. Describe the use of three phase industrial wiring.

5. Express the principles of trade related theory.

Scheme of Studies
Industrial Electrician
(3 – Month Course)
	Sr. No.
	Main Topics
	Theory Hours
	Practical Hours
	Total Hours

	1
	Workshop Practice
	-
	24
	24

	2
	Handling of Wires & Cables
	-
	40
	40

	3
	Single Phase Wiring
	-
	62
	62

	4
	Three Phase Industrial Wiring
	-
	132
	132

	5
	Trade Theory
	30
	-
	30

	6
	Work Ethics
	-
	12
	12

	7
	Additional Exercises
	-
	60
	60

	TOTAL
	30
	330
	360


DETAIL OF COURSE CONTENTS
Industrial Electrician
(3 – Month Course)

	Sr. No.
	Detail of Topics
	Theory Hours
	Practical Hours

	1.
	Workshop Practice

1.1. Proper Working

1.1.1. Identification and using common hand tools.
1.1.2. Storing, care and maintenance of tools.

1.1.3. Working according to the drawing sketches.

1.1.4. Keeping the workshop clean and observing the safety rules.
1.2. Filling Exercise
1.2.1. Process of Filling 

1.2.2. Types of Files

1.2.3. Filling Practices 

1.2.4. Introduction of Bench vice
1.3. Drilling Exercise
1.3.1. Drilling with Power drilling machine.

1.3.2. Drilling holes in solid material

1.3.3. Counter Sinking 
	
	8
8
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	2
	Handling of Wires & Cables

2.1. Handling of Wire

2.1.1. Striping of Wire

2.1.2. Marking of eyes

2.1.3. Bending of wire

2.1.4. Laying of wire
2.2. Handling of Cable

2.2.1. Striping of cable

2.2.2. Bending of cable

2.2.3. Laying of Cable

2.3. Making of single pole switch circuit

2.3.1. Reading of Drawing

2.3.2. Marking according to drawing

2.3.3. Fixing of components

2.3.4. Laying of wires
2.3.5. Stripping of wire and making electric connections.

2.3.6. Checking of function.

2.4. Making of two way switch circuit.

2.4.1. Identification of two way switch.

2.4.2. Reading of drawing.

2.4.3. Marking According to Drawing.

2.4.4. Fixing of components 

2.4.5. Laying of wires 

2.4.6. Stripping of wires and making electric connection

2.4.7. Connect with supply and checking the function.
	
	8
8
12
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	3
	3. Single Phase Wiring

3.1. Single Pole Switch Circuit Installation

3.1.1. Reading of drawing

3.1.2. Marking  according to drawing

3.1.3. Fixing of components

3.1.4. Laying of wires in PVC Pipe

3.1.5. Stripping of wire and making electric connections.

3.1.6. Connecting with supply and checking the function.

3.2. Two Way switch Circuit

3.2.1. Introduction of two way switch

3.2.2. Reading of drawing

3.2.3. Fixing of Components 

3.2.4. Laying of wires in PVC Pipe

3.2.5. Stripping of wire and making electric connections.

3.2.6. Connecting with supply and checking the function.

3.3. Bell Indicator

3.3.1. Function of Bell Indicator
3.3.2. Reading of drawing
3.3.3. Marking according to drawing
3.3.4. Fixing of components.
3.3.5. Laying of wires in PVC Pipe
3.3.6. Stripping of wire and making electric connections.
3.3.7. Connecting with supply and checking the function.
3.3.8. AC & DC Alarm
3.3.9. Visual Indication on Panel.
3.4. Fluorescent Lamps Circuit

3.4.1. Identification of fluorescent tube
3.4.2. Identification and use of choke

3.4.3. Identification and use of holders

3.4.4. Identification and use of starter

3.4.5. Reading of drawing.

3.4.6. Marking according to drawing

3.4.7. Fixing of components

3.4.8. Laying of wires in PVC Pipe

3.4.9. Stripping of wire and making electric connections.

3.4.10. Connecting with supply and checking the function.

3.5. Installation of Test Board

3.5.1. Reading of drawing.

3.5.2. Marking according to drawing

3.5.3. Fixing of components

3.5.4. Laying of wires

3.5.5. Stripping of wires and making electric connections.

3.5.6. Connecting with supply and checking the function.
	
	12
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	4
	4. Three Phase Industrial Wiring
4.1. Making of Single Phase Motor Connection Reversing by Drum Switch
4.1.1. Identification and use of single phase reversing drum switch.
4.1.2. Fixing of components 

4.1.3. Laying of Wire
4.1.4. Making of connection
4.1.5. Connection of supply and checking the function.
4.2. Making of 3 Phase Motor Connection by Drum Switch ON / OFF with Indicator
4.2.1. Identification of 3 phase protection switch
4.2.2. Identification of 3 phase motor.
4.2.3. Identification and use of drum switch.
4.2.4. Fixing of components.
4.2.5. Laying of wires 
4.2.6. Making a connector
4.2.7. Connecting of supply and checking the function.
4.3. Making of 3-Phase Motor Connection Reversing by Drum Switch with indicator
4.3.1. Identification of 3 phase protection switch.
4.3.2. Identification of 3 phase motor.
4.3.3. Identification and use of drum switch.
4.3.4. Fixing of components

4.3.5. Laying of wire 
4.3.6. Making of connection

4.3.7. Connecting of supply and checking the function

4.4. Making of 3 Phase Motor Connection ON / OFF by Contactor
4.4.1. Identification and working
4.4.2. Principle of magnetic contactor and uses.
4.4.3. Identification and working principle of thermal over load relay
4.4.4. Fixing of components.
4.5. Making of 3 – Phase Connection Reversing by Contactor

4.5.1. Identification and working

4.5.2. Principle of magnetic contactor and uses

4.5.3. Identification and working

4.5.4. Principle of thermal over load relay

4.5.5. Fixing of components
4.5.6. Under standing of control and power
4.5.7. Circuit Diagram
4.5.8. Laying of Wires and connection
4.5.9. Testing and operating the motor
4.6. Making of 3 Phase Motor Connection Star Delta by Drum Switch
4.6.1. Identification of 3 Phase Protection Switch
4.6.2. Identification of 3 Phase Motor
4.6.3. Identification and use of drum switch

4.6.4. Fixing of components

4.6.5. Laying of wire

4.6.6. Making of connection

4.6.7. Connecting of supply for function

4.7. Making of 3 Phase Motor Connection Star Delta by Contactor
4.7.1. Identification and working principle of magnetic contactor and uses.
4.7.2. Identification and working principle of thermal overload relay
4.7.3. Fixing of components

4.7.4. Understanding of control and power
4.7.5. Circuit diagram

4.7.6. Laying of Wires and Connection

4.7.7. Testing and operating the motor.
4.8. Making of 3 Phase Motor Connection Star Delta Auto by Contactor
4.8.1. Identification and working principle of magnetic contactor and uses

4.8.2. Identification and uses of timer

4.8.3. Identification and working principle of thermal overload relay.

4.8.4. Fixing of components

4.8.5. Understanding of control and power

4.8.6. Circuit diagram

4.8.7. Laying of wires and connection

4.8.8. Testing and Operating the Motor.

4.9. Making of 3 Phase Motor Connection Star Delta Reversing by Contactor

4.9.1. Identification and working principle of magnetic contactor and uses.

4.9.2. identification and uses of timer

4.9.3. Identification and working principle of thermal overload relay

4.9.4. fixing of components

4.9.5. understanding of control and power circuit diagram

4.9.6. Laying of wires and connection

4.9.7. Testing and operating the motor.

4.10. Making of 3 phase motor connection 2 speed by contactor

4.10.1. Identification of pole changing and use of two speed motor

4.10.2. Identification and working principle of magnetic contactor and uses

4.10.3. Identification and working principle of thermal overload relay.

4.10.4. fixing of components

4.10.5. understanding of control and power circuit diagram

4.10.6. laying of wires and connection 

4.10.7. Testing and operating
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	5
	5. Trade Theory

5.1. What is Electricity

5.1.1. Definition of Electricity 

5.1.1.1. Electricity a natural force

5.1.1.2. Origin of electricity 

5.1.1.3. Importance of electricity

5.2. Electric Charges

5.2.1. Positive charge

5.2.2. Negative charge

5.2.3. force between similar charges 

5.2.4. Force between opposite charges

5.3. Electricity has its origin in mater

5.3.1. Conductors

5.3.2. Non Conductors (insulator)

5.3.3. Composition of meters

5.3.4. Atomic structure

5.3.5. The free electrons as carriers of charge

5.4. Electromotive Force and Electric Current

5.4.1. Current is the movement of electrons

5.4.2. EMF

5.4.3. How to produce EMF

5.4.4. Types of current 

5.4.5. Direction of current

5.5. Principles and Theory of DC

5.5.1. Electrical Circuit and Units

5.5.1.1. The circuits

5.5.1.2. Unit of Current

5.5.1.3. Unit of Resistance

5.5.1.4. Unit of Voltage

5.5.1.5. Measurement of current, voltage and resistance

5.6. Ohm’s Law

5.6.1. Current depends on

5.6.1.1. The Voltage (I ~V)

5.6.1.2. The Resistance (I ~VR)

5.6.1.3. Ohm’s Law I=V/R

5.7. Resistance

5.7.1. Resistance depends on:

5.7.2. Material, length, cross-section

5.7.3. specific resistance

5.7.4. Conductivity

5.7.5. Materials of Resistors

5.8. Series of Connection of Resistance

5.8.1. Definition of series connection 

5.8.2. Current in the series connection

5.8.3. Total voltage and individual voltage in a series connection.

5.8.4. Total Resistance

5.8.5. Ratio of Individual voltages to individual resistance

5.9. Parallel Connection of Resistance 

5.9.1. Definition of parallel connection

5.9.2. Voltage in a parallel connection

5.9.3. Total current and individual voltage in series connection

5.9.4. Total resistance and conductance

5.9.5. Ratio of individual currents to individual resistance

5.10. Introduction of Measuring Instruments 

5.10.1. Types of Meters

5.10.1.1. Volt Meter

5.10.1.2. Ammeter

5.10.1.3. Watt Metter

5.10.1.4. Energy

5.10.1.5. Multi Meter 

5.10.2. Uses of Meters

5.10.3. Connection of Meters

5.10.4. Reading of Scale.
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	6
	6. WORK ETHICS
	-
	12

	7
	Additional Exercises
	-
	60

	TOTAL
	30
	330


LIST OF TOOLS / EQUIPMENTS ETC
(For a Class of 25 Students)

	Name of Trade 
	Industrial Electrician

	Duration
	3 Months


	Sr. No.
	Name of Tools / Equipment
	Quantity

	1. 
	Screw Driver 4”, 6”, 8”
	25 Nos each

	2. 
	Neon phase tester light duty pocket size
	25 Nos

	3. 
	Insulated pliers with side cutter
	25 Nos

	4. 
	Insulated long nose pliers with side cutter
	25 Nos

	5. 
	Insulated wire cutter
	25 Nos

	6. 
	High insulation rubber hand gloves
	25 Nos

	7. 
	Knife
	25 Nos

	8. 
	Chisels 6”, 12”
	12 Nos each

	9. 
	Hammers 200 grm.
	25 Nos

	10. 
	Hack saws
	25 Nos

	11. 
	Electric soldering iron 150 watt
	12 Nos

	12. 
	Bridol
	25 Nos

	13. 
	Philips screw driver No 1, 2, 3.
	25 Nos each

	14. 
	Measuring tap 3m
	25Nos

	15. 
	Steel foot rule.
	25 Nos

	16. 
	Files (Flat) 250 x 1, 200 x 2
	25 Nos each

	17. 
	Files (Triangular) 150 x 2
	25 Nos

	18. 
	Files (Half round) 200 x 2 
	25 Nos

	19. 
	Files (Round) 200 x 1
	25 Nos

	20. 
	Files (Raps cut) 150
	25 Nos

	21. 
	Bench Vice 5” 
	25 Nos

	22. 
	Tri square 150 x 100 mm 
	25 Nos

	23. 
	Vernier caliper 150 mm
	25 Nos

	24. 
	Center punch
	25 Nos

	25. 
	Hammer 500 grm
	12 Nos

	26. 
	Scriber
	25 Nos

	27. 
	Rubber hammer
	12 Nos

	28. 
	Vice clamps
	25 Nos

	29. 
	Insulation Remover 150 mm 
	25 Nos

	30. 
	Bearing puller
	2 Nos

	31. 
	Farmer chisels 8”.
	12 Nos

	32. 
	Wooden saw 300 mm
	12 Nos

	33. 
	Test boy
	25 Nos

	34. 
	Volt meter (Panel type 4” x 4”) 0-300V-AC 50 HZ
	25 Nos

	35. 
	Ammeter (Panel type 4” x 4”) 0-300V-AC 50 HZ
	25 Nos

	36. 
	Multi-meter A.C / D.C (Digital) 
	25 Nos

	37. 
	Tong tester
	2 Nos

	38. 
	Hand Electric drill machine with hammering 0-13 mm 
	2 Nos

	39. 
	Pedestal drill machine
	2 Nos

	40. 
	Jigsaw machine portable
	1 No

	41. 
	Scissor 6”
	5 Nos

	42. 
	Single phase energy meter 220V /10-20A
	2 Nos

	43. 
	Three phase energy meter 30 A
	2 Nos

	44. 
	Dust brush / File brush
	25 Nos each

	45. 
	Magnetic Contactors 2 + 2 
  220 Volts / 10 A    50Hz
	50 Nos.

	46. 
	Single Phase Motor 
  220 Volts  50Hz  ½ HP
	3 Nos.

	47. 
	Three Phase Motor   
380 Volts  50Hz  2 HP
	3 Nos.

	48. 
	Push Button Single Way / Two Way / Three Way
	25 Nos. Each

	49. 
	Drum Switch  ON / OFF, REV / FOR,  Star / Delta
	12 Nos. Each

	50. 
	Overload Relay   0.5 – 3.0 Amp
	25 Nos.

	51. 
	Motor Protection Switch   Three Phase
	12 Nos.


EMPLOYABILITY OF PASS OUTS
The pass outs of this course may find job / employment in the following areas / sectors:-1.
Auto Mobile Industry
2.
Packaging Industry
3.
Railway Workshops
4.
Irrigation Mechanical Workshop
5.
HMC / POF

6.
Own business / Self-employment
REFERENCE BOOKS

1.
Metal Work by LUDWIG

2.
Shop Theory by Anderson.

3.       Industrial electrician technology by Mc Graw Hill Series

MINIMUM QUALIFICATION OF INSTRUCTOR
DAE in Electrical / Electronics with 3 Years relevant experience

OR

2 Years Proficiency Certificate with 6 Years relevant experience
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