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[bookmark: _Toc11027894][bookmark: _Toc138685652]Introduction

Green skills incorporation in TVET aims to build capacity of skilled workforce, which is aware of environmental hazards and accordingly adopts more sustainable and environment friendly practices at the workplace. The workforce that possesses competencies and relevant knowledge & understanding oriented to green occupations is more employable and become an asset for businesses, enterprises and communities in developing green economies that results in improved human well-being and reducing environmental risks. 

The United Nation’s Sustainable Development Goals (SDGs), UNESCO ESD initiatives UNEVOC, ILO, CPSC and ADB guidelines, studies and training manuals provide comprehensive green skill strategies to develop competencies / skills that can be imparted under vocational education and training. They are focused to prepare the workforce to adopt sustainable practices and address environmental degradation by appropriately managing human and material resources. 

The vocational professions are increasingly getting attention in Pakistan, not only among the youth seeking to enter in the job market but also among adults who wish to polish their skills to develop a career out of it. The scope and demand of Domestic or General Electrician is very high in Pakistan due to fast growing population and construction projects in Pakistan. There are more job opportunities for electricians in Pakistan than any other vocational field. Pakistan is still facing energy crises, therefore needs more power houses, dams, renewable energy sources, solar installations etc. which will result in more demand of electrical technicians. Pakistan can boost economic growth and job creation by overcoming inefficiencies in its power sector. Power sector reforms that address these distortions can make better use of existing facilities. These need to focus on eliminating waste, promoting the shift towards cleaner energy and attracting private investments.

The Government of Pakistan through National Vocational & Technical Training Commission (NAVTTC) in collaboration with German Development Company & BMZ has revised the national vocational qualifications for NVQF level 1 to Level 3 in Electrical Technology with greening concepts, which not only allows trainees to equip with growing Industrial trends but will be beneficial in rapidly capturing the job market across the globe. 

This document identifies competencies related to electrician trade identified by the relevant industry during workshops held at Lahore Chamber of Commerce & Industry, Lahore. These skills either can be infused as a separate competency standard / competency unit in relevant qualifications or can be integrated as a separate module in the qualifications already developed or being developed under growth economic sectors. Critical evidence statements have also been added to assist assessors in preparation and conduct of assessment. The purpose of this document is to bring change in abilities, values and attitudes needed by human to support the sustainable and effective utilization of resources in the workplace. It focuses on the skills that will help preserve and conserve the environment. If qualifications implemented by training providers, will directly benefit the poor by increasing access, improving reliability, and reducing cost and pollution.

This qualification can create a considerable impact in electrical field especially in the following areas:

· Energy saving infrastructures 
· Renewable Energy 
· Building Automation 
· Solar Energy 

Structural changes will realign sectors that are likely to decline as a result of the greening of the economy and workers will need to be retrained accordingly. The successful transition to a low-carbon economy will only be possible if workers can flexibly adapt and practice to go green as per their industry standards. 
[bookmark: _Toc479859626][bookmark: _Toc11027895][bookmark: _Toc138685653]Purpose of the Qualification
	Competency Standards
	Category
	Estimated Contact Hours
	Cr Hrs.

	
	
	Th.
	Pr.
	Total
	

	Verify Basic Laws of Electromagnetic Induction 
	Technical
	10
	40
	50
	5

	Operate/Perform Associated Tests on Transformer
	Technical
	30
	120
	150
	15

	Identify Vector Group of Three Phase Transformer
	Technical
	10
	50
	60
	6

	Install Three Phase Electrical Wiring
	Technical
	24
	116
	140
	14

	Perform Testing of Electrical Three Phase Wiring
	Technical
	10
	40
	50
	5

	Repair/ Maintenance of Electrical Installations for three Phase
	Technical
	30
	90
	120
	12

	Maintain Professionalism in the Workplace and Advance Green Practices
	Generic
	6
	24
	30
	3

	Total
	
	120
	480
	600
	



The qualifications are in line with the vision of Pakistan’s National Skills Strategy (NSS), National TVET Policy and National Vocational Qualification Framework (NVQF) based on demand of respective employers. This provides policy directions, support and an enabling environment to the public and private sectors to impart training for skills development to enhance social and economic profile. The National Competency Standards could be used as a referral document for the development of curricula and Assessment Packages to be used by training institutions and Qualification Awarding Bodies respectively.
 
[bookmark: _Toc9946217][bookmark: _Toc11027896]The purpose of the training is to provide the Green skills to the trainees in the field of Electrical and convert it into value added product, which is acceptable by International market and fit-in a skilled graduate into National Vocational Qualification Framework for his / her vertical career progression and qualification equivalencies at par with acceptable international standards.

[bookmark: _Toc132325303][bookmark: _Toc138685654]Summary of Competency Standards and contact hours
       
[bookmark: _Toc138685655]Packaging of Occupation

The National Vocational Qualification for Industrial Electrician has been packaged as detailed below:

1. Verify Basic Laws of Electromagnetic Induction 
2. Operate/Perform Associated Tests on Transformer
3. Identify Vector Group of Three Phase Transformer
4. Install Three Phase Electrical Wiring
5. Perform Testing of Electrical Three Phase Wiring
6. Repair/ Maintenance of Electrical Installations for three Phase
7. Maintain Professionalism in the Workplace and Advance Green Practices


[bookmark: _Toc479859627][bookmark: _Toc9946218][bookmark: _Toc11027897][bookmark: _Toc138685656][bookmark: _GoBack]Date of Validation

The National Competency Standards Level-3 for Electrical Technology “Industrial Electrician”
has been validated by the Qualifications Validation Committee (QVC) members on 12 April, 2023 and will remain valid for ten years i.e. 11 April, 2028.
[bookmark: _Toc138685657]Date of Review

The National Competency Standards Level-3for Electrical Technology “Industrial Electrician”
has been reviewed / validated by the Qualifications Validation Committee (QVC) members on 12 April, 2023 and shall be reviewed after three years i.e. 11 April, 2026.
[bookmark: _Toc479859628][bookmark: _Toc11027898][bookmark: _Toc9946219][bookmark: _Toc138685658]Codes of Qualifications

The International Standard Classification of Education (ISCED) is a framework for assembling, compiling and analyzing cross-nationally comparable statistics on education and training. ISCED codes for these qualifications are assigned as follows:
0713E&E (3) National Vocational Certificate Level 3 in Electrical Technology

[bookmark: _Toc132279527][bookmark: _Toc138685659]Members of Qualifications Review Committee

The following members participated in the Qualification Review Committee meeting held at Lahore Chanber of Commerce and Industry and Punjab Vocational Training Council (PVTC) Head office Lahore:

	S#
	Name
	Designation
	Organization

	1
	Mr. Shehreyar Khan Marwat
	AD (Academics/Operations)
	KP- TEVTA

	2
	Mr. Muhammad Rehan Qureshi
	Instructor
	P-TEVTA

	3
	Mr. Waqas Niaz
	SDO

	NTDC

	4
	Mr. Yusuf Mirza
	Deputy Director 
	CoE /GSTC Mughalpura.


	5
	Mr. Taha Rehman
	Sr. Engineer
	Delta Electromechanical Works, Isb.


	7
	Engr. Muhammad Aleem
	DACUM Facilitator
	UoL Sargodha


	8
	Mr. Muhammad Aasim
	NAVTTC Coordinator
	NAVTTC HQ Islamabad


	9
	Mr. Muhammad Naeem Akhtar
	Senior Technical Advisor (GIZ)
	GIZ Islamabad

	10
	Mr. Syed Waqar Azeem
	Director Curriculum
	P-TEVTA, Lahore

	11
	Hafiz Waqar Hashmi
	AD Curriculum
	P-TEVTA, Lahore

	12
	Mr. Basit Ali
	AD Curriculum
	PVTC, Lahore

	13
	Mr. Atif Mehmood
	Technical Advisor
	GIZ, Islamabad

	14
	Hafiz Ahmed Jamil
	Instructor
	GTTI, Gulberg lahore

	15
	Khurram Sohail
	Curriculum Department
	PVTC, Lahore

	16
	Aijaz Ahmed Zia
	Design & Application 
Engineer
	INTECH Process Automation. Lahore

	17
	Amir Amin
	HOD Electrical, Research Associate LUMS
	City Polytechnic

	18
	Muhammad Faheem Anjum
	Chief Instructor Electrical

	P-TEVTA

	19
	Muhammad Asad
	Instructor Electrical
	P-TEVTA


	20
	Tahreem Javeed
	Lab Engineer
	The University of Lahore


	21
	Huma Naeem
	Research Associate
	COMSATS Lahore


	22
	Engr.Inayat Ur Rehman
	DACUM Facilitator
	KPK-TEVTA


	23
	Muhammad Yasir
	NAVTTC Coordinator
	NAVTTC HQ Islamabad






[bookmark: _Toc9946221][bookmark: _Toc11027900][bookmark: _Toc138685660]Members of Qualification Validation Committee

The following members participated in the qualifications validation of this qualification:
	S#
	Name
	Designation
	Organization

	1
	Aijaz Ahmed Zia
	Design & Application 
Engineer
	INTECH Process Automation. Lahore

	2
	Amir Amin
	HOD Electrical, Research Associate LUMS
	City Polytechnic

	3
	Muhammad Faheem Anjum
	Chief Instructor Electrical

	P-TEVTA

	4
	Muhammad Asad
	Instructor Electrical
	P-TEVTA


	5
	Tahreem Javeed
	Lab Engineer
	The University of Lahore


	6
	Huma Naeem
	Research Associate
	COMSATS Lahore


	7
	Engr.Inayat Ur Rehman
	DACUM Facilitator
	KPK-TEVTA


	8
	Muhammad Yasir
	NAVTTC Coordinator
	NAVTTC HQ Islamabad




[bookmark: _Toc11027901][bookmark: _Toc9946222][bookmark: _Toc479859629][bookmark: _Toc138685661][bookmark: _Toc479859631]Entry Requirements

[bookmark: _Toc501024847][bookmark: _Toc519761910][bookmark: _Toc498349742][bookmark: _Toc501030847][bookmark: _Toc498517879]The entry level for National Vocational Certificate Level 3 in Electrical Technology is: 
1. A person having National Vocational Certificate Level 2 in Electrical Technology


[bookmark: _Toc479859634][bookmark: _Toc11027902][bookmark: _Toc138685662]Detail of Competency Standards
[bookmark: _Toc138685663]Verify Basic Laws of Electromagnetic induction 

Overview: 
This competency standard focuses on the skills and knowledge required to verify various aspects of Faraday's law, which is a fundamental principle of electromagnetism. The module also focuses on maintaining green TVET concept by adopting 6 R’s of Green Skills I.e. Recycle, Reduce, Reuse, Renew, Repair, Rethink concepts.

	Competency Units
	Performance Criteria

	CU1. Verify Faraday’s law by moving permanent magnet inside the coil.
	P1. Construct a coil.
P2. Connect Galvanometer with coil. 
P3. Move permanent magnet inside the coil fast and slow.
P4. Record the effect of movement of magnet on reading of Galvanometer.
P5. Hold the magnet inside the coil.
P6. Record the effect on reading of Galvanometer again.

	CU2. Verify Faraday’s law by moving coil near the magnet field.
	P1. Construct a coil.
P2. Connect Galvanometer with coil. 
P3. Fix permanent magnet and move the coil fast and slow on it.
P4.  Record the effect of movement of coil on reading of Galvanometer.
P5. Hold the coil near the magnetic field and do not move.
P6. Record the effect on reading of Galvanometer.

	CU3. Verify Faraday’s law using relative motion of coil and magnet.
	P1. Construct a coil.
P2. Connect Galvanometer with coil. 
P3. Make relative motion of coil and magnet.
P4. Record the effect of movement on reading of Galvanometer.

	CU4. Perform Faraday’s Law using simple loop generator.
	
P1. Identify single loop generator and its parts.
P2. Select field winding.
P3. Connect Galvanometer with single loop coil. 
P4.  Rotate the single loop coil of generator in the field 
P5. Measure the voltage induce in loop generator.
P6. Record the effect of movement on reading of Galvanometer.

	CU5. Verify Torque induce in a current carrying loop
	P1. Construct a coil.
P2. Apply DC voltage to this coil.
P3. Place a current carrying loop in this coil.
P4. Check the direction of force to verify the torque produce.

	CU6. Verify Mutual induction
	P1. Construct 2 coils on two different legs of single core.
P2. Apply AC voltage to the any one coil.
P3. Check the volts induce in other coil by voltmeter.





Knowledge & Understanding
· What is Faraday’s first law of Electro-Magnetic Induction?
· What is second law of Faraday?
· How can we find the direction of induced EMF?
· What is the role of magnetic strength in Faraday’s Law?
· What is the role of conductor’s length or turns in Faraday’s Law?
· What is Lenz’s Law 
· What is torque?
· Why force produce on current carrying conductor?
· What is core?
· What is induction?
· What is meaning of coupled coils?
· Why EMF induced in 2nd coil, when voltage is applied to 1st coil?
· What is mutual induction?
· Which machine work on the principle of mutual induction
Tools and Equipment

	SN
	Tools

	1
	Coil

	2
	Galvanometer

	3
	Voltmeter

	4
	Transformer

	5
	Connecting leads.

	6
	Magnet.

	9
	DC source

	10
	Rheostat

	12
	Loop



Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 

· Demonstrate Faraday’s law by moving coil near the magnet field.



[bookmark: _Toc138685664] Operate/Perform Associated Tests on Transformer

Overview: 
This competency standard outlines the skills and knowledge required to Operate/Perform Associated Tests on Transformer. The module also focuses on maintaining green TVET concept by adopting 6 R’s of Green Skills 


	Competency Units
	Performance Criteria

	CU1. Operate Single Phase Transformer
	P1. Identify types of transformer.
P2. Make transformer winding 
P3. Measure transformation ratio of single phase transformer.
P4. Determine voltage regulation of single phase transformer with different load.
P5. Perform parallel operation of single phase transformer.

	CU2. Perform Tests on Single Phase Transformer
	P1. Perform polarity test of single phase transformer.
P2. Perform Open circuit test of transformer.
P3. Perform Short circuit test of transformer.
P4. Calculate efficiency of transformer by direct method.
P5. Calculate efficiency of transformer by Back to Back test.

	CU3. Operate Auto Transformer
	P1. Identify the connection of auto transformer.
P2. Calculate Voltage ratio of auto transformer.
P3. Calculate Current ratio of auto transformer.

	CU4. Perform Tests on Auto Transformer
	P1. Perform open circuit test of auto transformer.
P2. Perform short circuit test of auto transformer. 
P3. Calculate efficiency of auto transformer.

	CU5. Operate Three Phase Transformer
	P1. Make three phase transformer winding.
P2. Perform star to star connection of three phase transformer.
P3. Perform star to delta connection of three phase transformer.
P4.   Perform delta to delta connection of three phase transformer.
P5. Perform delta to star connection of three phase transformer. 
P6. Connect two single phase transformers in open delta.
P7. Perform parallel operation of 3 phase transformers.



Knowledge and understanding
· Explain different parts of transformer.
· Explain connection of the windings.
· Differentiate single phase, three phase, and auto and instrument transformer.
· How to connect volt meters on both side of the transformer & how to apply voltage to the primary?
· How to select the wire for primary and secondary winding?
· Explain winding procedure.
· How to adjust the core pieces into the winding?
· How to remove the insulation of enameled wire?
· What is sleeve?
· Explain continuity test with ohm meter.
· Explain voltage regulation of the transformer.
· Explain the word voltage drop.
· What is transformation ratio?
· Explain polarity test of transformer.
· Describe the conditions for paralleling of the transformer.
· What is indicator?
· Differentiate between additive and subtractive polarity.
· How to use watt meter?
· How many components of excitation branch?
· Why we connect watt meter, ampere meter and volt meter to the lower voltage side of transformer & to the higher voltage side of transformer in case of short circuit test.
· Why we short Circuit the low voltage side of the transformer in short circuit test.
· Explain the reason to apply 10 % to 15 % of rated voltage to higher voltage side of transformer.
· What is iron loss?
· Why we perform open circuit & short circuit test in transformer?
· What is the different between auto transformer and ordinary transformer?
· How to identify step up and step down transformer.
· Explain voltage ratio of auto transformer.
· Explain the connection of ammeter and volt meter
· Why we open high voltage side of transformer instead of low voltage side.
· Differentiate between star & delta connections?
· How to mark the polarity of the winding terminals?
· Explain the relation between line & phase voltage in star connection & line current and phase current in delta connection
· Explain open delta connection & the relation between line voltage and phase voltage in open delta connection.

Tools and Equipment

	SN
	Tools

	1
	Ammeters

	2
	Voltmeters

	3
	Ohmmeters

	4
	Connecting wires

	5
	Wattmeter

	6
	Insulating pap

	7
	Core

	8
	Winding wire

	9
	Hammer

	10
	Winding machine

	11
	Sleeve

	12
	Single phase transformer

	13
	Auto transformer

	14
	Three phase transformer



Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 
· Operation of a transformer and identification
· Demonstrate working principle of Auto transformer
· To understand the phase position in the transformer 
· Verify the relation ratio in input and output 
· Verify the star-to-delta connection of the three-phase transformer.


[bookmark: _Toc11027984][bookmark: _Toc27869576][bookmark: _Toc138685665] Identify Vector Group of Three Phase Transformer

Overview: 
This competency standard focuses on the skills and knowledge required to connect three-phase transformers in different vector group configurations. The module also focuses on maintaining green TVET concept by adopting 6 R’s of Green 
	Competency Units
	Performance Criteria

	CU1. Connect 3-phase transformers as per given vector group Yyo and Yy6
	P1. Connect three identical single phase transformer in star to star connection.
P2. Connect phase angle meter between primary and secondary.
P3. Apply rated voltage to the primary side of transformer.
P4. Measure the phase angle between primary and secondary with the help of phase angle meter (00 and 1800).

	CU2. Connect 3-phase transformers as per given vector group Ddo and Dd6
	P1. Connect three identical single phase transformer in delta to delta connection.
P2. Connect phase angle meter between primary and secondary.
P3. Apply rated voltage to the primary side of transformer.
P4. Measure the phase angle between primary and secondary with the help of phase angle meter (00 and 1800).

	CU3. Connect 3-phase transformers as per given vector group Yd11 and Yd1
	P1. Connect three identical single phase transformer in star to delta connection.
P2. Connect phase angle meter between primary and secondary.
P3. Apply rated voltage to the primary side of transformer.
P4. Measure the phase angle between primary and secondary with the help of phase angle meter (300 lag or 300 lead).



Knowledge and understanding
· Explain the term phase angle.
· How to connect phase angle meter between primary and secondary of the transformer.
· What is the phase angle of vector group Yy0.
· How to connect phase angle meter between primary and secondary of the transformer.
· What is the phase angle of vector group Yy6. 
· What is the phase angle of vector group Dd0.
· What is the phase angle of vector group Dd6.
· What is the phase angle of vector group Yd11?

Tools and Equipment
	SN
	Tools

	1
	Single phase transformers

	2
	Phase angle meter

	3
	Connecting wires



Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 
· single phase transformer in the star-to-star connection
· Measurement of the phase angle between primary and secondary 
· Use of phase angle meter in between windings


[bookmark: _Toc111619869][bookmark: _Toc11027945][bookmark: _Toc5928156][bookmark: _Toc27869544][bookmark: _Toc138685666]Install Three Phase Complex Electrical Wiring
Overview: 
This Competency Standard covers the skills and knowledge required to Make and Install a 3phase motor connection Reverse/ forward by Magnetic contactor, Magnetic contactor with indicator, manual, auto, 2 speed, and2-speedd with indicator
	Competency Units
	Performance Criteria

	CU1. Make and Install 3phase motor connection Reverse/ forward by Magnetic contactor.
	P1. Draw the layout circuit diagram of the circuit.
P2. Draw a control diagram of the circuit.
P3. Draw a power diagram of the circuit.
P4. Draw a wiring diagram of the circuit.
P5. Install Reverse/ forward circuit by Magnetic contactor.
P6. Make exercises on the exercise board according to the installation/layout diagram along with accessories.
P7. Lay wires in duct/pipe according to the layout diagram.
P8. Make connections according to the wiring diagram.
P9. Check the circuit before connecting the main supply and connect the motor.
P10. Make a connection with the main supply.
P11. Check the control circuit, power circuit, and motor connection carefully in the supervision of the trainer/assessor 
P12. Check the function of the circuit after connecting the main supply


	CU2. Make and Install 3-phase motor connection Reverse/ forward by Magnetic contactor with indicator.
	P1. Draw a layout circuit diagram of the circuit.
P2. Draw a control diagram of the circuit.
P3. Draw a power diagram of the circuit.
P4. Draw a wiring diagram of the circuit.
P5. Install Reverse/ forward circuit by Magnetic contactor.
P6. Make exercises on the exercise board according to the installation/layout diagram along with accessories.
P7. Lay wires in duct/pipe according to the layout diagram.
P8. Make connections according to the wiring diagram.
P9. Check the circuit before connecting the main supply and connect the motor.
P10. Make a connection with the main supply.
P11. Check the control circuit, power circuit, and motor connection carefully in the supervision of the trainer/assessor 
P12. Check the function of the circuit after connecting the main supply
Safety precautions 
· Apply the safety measures regarding the exercise
·  earth must be connected

	CU3. Make and Install 3 phase motor connection Star/Delta (Manual) by Magnetic contactor.
	P1. Draw layout circuit diagram of circuit.
P2. Draw control diagram of circuit.
P3. Draw power diagram of circuit.
P4. Draw wiring diagram of circuit.
P5. Install Reverse/ forward circuit by Magnetic contactor.
P6. Make exercise on exercise board according to installation/layout diagram along with accessories.
P7. Lay wires in duct/pipe according to layout diagram.
P8. Make connections according to wiring diagram.
P9. Check the circuit before connect the main supply and connect the motor.
P10. Make connection with main supply.
P11. Check the control circuit, power circuit and motor connection carefully in the supervision of trainer / assessor 
P12. Check the function of circuit after connect the main supply
Safety precautions 
· Apply the safety measures regarding the exercise
· earth must be connected

	CU4. Make and Install 3 phase motor connection Star/Delta (Manual) by Magnetic contactor with indicator.
	P1. Draw layout circuit diagram of circuit.
P2. Draw control diagram of circuit.
P3. Draw power diagram of circuit.
P4. Draw wiring diagram of circuit.
P5. Install Reverse/ forward circuit by Magnetic contactor.
P6. Make exercise on exercise board according to installation/layout diagram along with accessories.
P7. Lay wires in duct/pipe according to layout diagram.
P8. Make connections according to wiring diagram.
P9. Check the circuit before connect the main supply and connect the motor.
P10. Make connection with main supply.
P11. Check the control circuit, power circuit and motor connection carefully in the supervision of trainer / assessor 
P12. Check the function of circuit after connect the main supply
Safety precautions 
· Apply the safety measures regarding the exercise
· earth must be connected

	CU5. Make and Install 3 phase motor connection Star/Delta (Auto) by Magnetic contactor.
	P1. Draw layout circuit diagram of circuit.
P2. Draw control diagram of circuit.
P3. Draw power diagram of circuit.
P4. Draw wiring diagram of circuit.
P5. Install Reverse/ forward circuit by Magnetic contactor.
P6. Make exercise on exercise board according to installation/layout diagram along with accessories.
P7. Lay wires in duct/pipe according to layout diagram.
P8. Make connections according to wiring diagram.
P9. Check the circuit before connect the main supply and connect the motor.
P10. Make connection with main supply.
P11. Check the control circuit, power circuit and motor connection carefully in the supervision of trainer / assessor 
P12. Check the function of circuit after connect the main supply
Safety precautions 
· Apply the safety measures regarding the exercise
· earth must be connected

	CU6. Make and Install 3 phase motor connection Star/Delta (Auto) by Magnetic contactor with indicator
	P1. Draw layout circuit diagram of circuit.
P2. Draw control diagram of circuit.
P3. Draw power diagram of circuit.
P4. Draw wiring diagram of circuit.
P5. Install Reverse/ forward circuit by Magnetic contactor.
P6. Make exercise on exercise board according to installation/layout diagram along with accessories.
P7. Lay wires in duct/pipe according to layout diagram.
P8. Make connections according to wiring diagram.
P9. Check the circuit before connect the main supply and connect the motor.
P10. Make connection with main supply.
P11. Check the control circuit, power circuit and motor connection carefully in the supervision of trainer / assessor 
P12. Check the function of circuit after connect the main supply
Safety precautions 
· Apply the safety measures regarding the exercise
· earth must be connected

	CU7. Make and Install 3 phase motor connection 2 speed by Magnetic contactor.
	P1. Draw layout circuit diagram of circuit.
P2. Draw control diagram of circuit.
P3. Draw power diagram of circuit.
P4. Draw wiring diagram of circuit.
P5. Install Reverse/ forward circuit by Magnetic contactor.
P6. Make exercise on exercise board according to installation/layout diagram along with accessories.
P7. Lay wires in duct/pipe according to layout diagram.
P8. Make connections according to wiring diagram.
P9. Check the circuit before connect the main supply and connect the motor.
P10. Make connection with main supply.
P11. Check the control circuit, power circuit and motor connection carefully in the supervision of trainer / assessor 
P12. Check the function of the circuit after connect the main supply
Safety precautions 
· Apply the safety measures regarding the exercise
· earth must be connected

	CU8. Make and Install 3 phase motor connection 2 speed by Magnetic contactor with indicator
	P1. Draw layout circuit diagram of circuit.
P2. Draw control diagram of circuit.
P3. Draw power diagram of circuit.
P4. Draw wiring diagram of circuit.
P5. Install Reverse/ forward circuit by Magnetic contactor.
P6. Make exercise on exercise board according to installation/layout diagram along with accessories.
P7. Lay wires in duct/pipe according to layout diagram.
P8. Make connections according to wiring diagram.
P9. Check the circuit before connect the main supply and connect the motor.
P10. Make connection with main supply.
P11. Check the control circuit, power circuit and motor connection carefully in the supervision of trainer / assessor 
P12. Check the function of circuit after connect the main supply
Safety precautions 
· Apply the safety measures regarding the exercise
· earth must be connected

	CU9. Perform Electrical Work for Industrial Area.  
	P1. Install Main Distribution BOX.as per the given task
P2. Install wire for grounding in given task.
P3. Install Electric Breakers and switch gears in main box/ distribution Box, as per load for safety measures
P4. Install change over switch for emergency light system in main box distribution Box, as per standard color scheme
P5. Laying conduits or Trunks in the as per drawing
P6. Install electrical wiring, as per drawing and standard.
P7. Install main box OR distribution box.


Knowledge & Understanding
· Define Three-phase supply.
· Describe Control Diagram
· Define power diagram.
· Define installation diagram. 
· Describe Star/Delta connection.
· Describe types of Three-phase motor.
· Describe types of Three-phase motor connection
· Explain reverse/forward circuit and its uses.
· Describe the purpose of indicator.
· Explain reverse/forward circuit and its uses.
· Describe 2 speed motor connection and its uses.
· Describe the purpose of 2 speed motor circuit.
· Describe the safety of installation 
· Explain the Protective measures against too high voltage and electrical accidents.
· Explain Fundamentals of installation engineering
· Describe the Power overhead-line systems.
· Explain Low-voltage switchgear and distribution systems.  

Tools and Equipment

	SN
	Tools

	1
	Magnetic Contactors for star delta exercise 

	2
	Diagonal wire cutter, Combination Plier, Nos Plier

	3
	Line Tester /Test boy

	4
	Insulation Tape  

	5
	Erath leakage test meter Digital

	6
	Electrical drills machine with hammering

	7
	Labeling machines

	8
	Phase difference Meter Digital

	9
	Wire strippers / Insulation Remover

	10
	Multi-meter digital 

	11
	Electrician Tool kit Advance

	12
	Push button

	13
	Wooden Screw

	14
	PVC Connector Bar

	15
	PVC Wire as per task required

	16
	PVC Pipe/Duct.

	17
	PVC Board.

	18
	Three phase induction motor

	19
	Over load relay

	20
	Indicator

	21
	Timer with base.



Critical Evidence(s) Required
The candidate needs to produce the following critical evidence(s) in order to be competent in this competency standard: 
· Make and Install a 3phase motor connection Reverse/ forward by Magnetic contactor
· Make and Install 3 phase motor connection 2 speed by Magnetic contactor
· Make and Install 3 phase motor connection Star/Delta (Manual) by Magnetic contactor.
· Make and Install 3 phase motor connection Star/Delta (Manual) by Magnetic contactor with indicator.
· Make and Install 3 phase motor connection Star/Delta (Auto) by Magnetic contactor
· Make and Install 3 phase motor connection Star/Delta (Auto) by Magnetic contactor with indicator
· Make and Install 3 phase motor connection 2 speed by Magnetic contactor
· Make and Install 3 phase motor connection 2 speed by Magnetic contactor with indicator
· Perform Electrical Work for Industrial Areas.  



[bookmark: _Toc5928157][bookmark: _Toc11027946][bookmark: _Toc27869545][bookmark: _Toc111619870][bookmark: _Toc138685667] Perform Testing of Electrical Three Phase Wiring
Overview: 
This competency standard covers the skills and knowledge required to perform Testing of Electrical Three Phase Wiring
	Competency Units
	Performance Criteria

	CU1. Perform Open Circuit Test
	P1. Perform open circuit with line tester in given task
P2. Perform open circuit with Test boy equipment in the given task.

	CU2. Perform Short Circuit Test
	P1. Cool check Open DB or given task and look in DB for any short circuit OR burned cable.
P2. Remove shortage with a suitable method OR replace the burned cable…

	CU3. Perform Continuity/Loop Test
	P1. Connect all metal-clad switches, metal parts, and conduits with earth.
P2. Open the main switch.
P3. Turn on all the switches.
P4. Connect earth continuity tester with conduit and independent earth.

	CU4. Perform Visual Test
	P1. Check the joints of the wire.
P2. Check if there is any spark.
P3. Check overheating of wires.
P4. Check all the appliances are looking in good condition.
P5. Check all indications of meters.
P6. Check Voltages on all phases.
P7. Check the DB and Breakers.
P8. Check the main supply is coming properly.

	CU5. Perform Polarity Test
	P1. Switch off the main switch.
P2. Disconnect all loads.
P3. Switch on all circuit control switches.
P4. Connect the ohmmeter between the main line and all the terminals of sockets and load points one by one.
P5. Ensure the meter-reading value must be less than 1 ohm.

	CU6. Perform Earth Resistance Test
	P1. Place 3 electrodes on earth at a distance of 10m apart between every electrode.
P2. Connect terminal E of the earth resistance tester to the first electrode.
P3. Connect terminal P of the earth resistance tester to the second electrode.
P4. Connect terminal C of the earth resistance tester with third electrode.
P5. Measure the resistances after applying specific voltage.
P6. Repeat P1 to P5 by interacting earthling regions.
P7. Ensure 3 readings must be equal.

	CU7. Perform BLAVIER & Earth Loop Test
	P1. Perform given task with Erath leakage tester


Knowledge & Understanding
· Explain the function of distribution box.
· Explain the function of fuse.
· Explain which equipment used for open circuit and short circuits test.
· Observation of short circuit test.
· Explain the purpose of continuity test.
· Explain the purpose of polarity test.

Tools and Equipment
	SN
	Tools

	1
	Sockets

	2
	Magger

	3
	Breakers

	4
	Earth resistance tester

	5
	Continuity tester

	6
	Multi-meter digital / analogue

	7
	Distribution Box



Critical Evidence(s) Required
The candidate needs to produce the following critical evidence(s) in order to be competent in this competency standard: 
· Evaluation of different circuits
· Differentiate open, close and short circuits 
· Troubleshooting in Distribution Box to evaluate fault
· Earth circuit with measuring equipment
· Earth leakage test 


[bookmark: _Toc11027948][bookmark: _Toc27869547][bookmark: _Toc111619872][bookmark: _Toc138685668]Repair/ Maintain Electrical Installations for Three Phase
Overview: 
	This Competency Standard identifies the competencies required to Analyze Faults in Electrical Installations, troubleshoot of electrical equipment, and Carry out Preventive Maintenance, repair, and maintenance work in accordance with the manufacturer’s instructions and organizational requirements. 
	Competency Units
	Performance Criteria

	CU1.  Analyze Fault in Electrical Installations

	P1. Inspect the electrical wiring, fixtures, equipment, soldering, connection, appliances, and machinery for discovering faults and defects
P2. Check the installation for consistency with the electrical drawing
P3. Draw the layout of the equipment before disassembling of electrical components 
P4. Check the faulty components with scope or meter
P5. Re-assembled the components as per drawing and the installation  
P6. Check the fault indication at the relay for HT installation
P7. Test electrical equipment as specified in the manufacturer’s manual and record the results


	CU2. Repair Fault in Electrical Installations
	P1. Prepare a list of items/material(s) required for repair / replacement as per specifications
P2. Draw circuit diagram of electrical equipment's be disassembling 
P3. Make necessary adjustments in the control and protective switchgear
P4. Replace defective control & protective switch gear, cables and accessories with standard items
P5. Replace defective earth electrode & faulty/damaged earthling conductors
P6. Test installed electrical equipment for safe and optimum performance according to standards & regulations
P7. Record the results of the test performed on a standard format


Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. 
· Interpretation of layout diagrams, technical sketches, graphic symbols and wiring diagrams, and manufacturer’s specifications etc.
· Types of electrical tools used for troubleshooting and preventive maintenance purposes
· Types of electrical measuring instruments used in testing electrical installations
· Types of electrical wiring systems for domestic& industrial purposes
· Methods of tracing the fault
· Types of electrical control and protective switchgear and accessories used in electrical circuits
· Types and principles of operation of circuit breakers used in electrical installations and their applications
· Types of electrical wires and cables and their ratings
· Types of electrical accessories and their applicant
· electrical installations
· Types of earthling systems used in domestic& industrial 
Electrical installations
· Importance of testing electrical installations Importance of corrective & preventive maintenance  
Tools and Equipment
	SN
	Tools

	1
	Ammeter for panel

	2
	Cable Cutter

	3
	Clamp Meter

	4
	Circuit Boards

	5
	Chisel

	6
	Cable Knife

	7
	Bearing Puller

	8
	Bench Vice

	9
	Cable / Wire Gauge

	10
	Battery Charger

	11
	Hammer

	12
	Hacksaw

	13
	Combination Plier Set

	14
	Disk Grinder

	15
	Files (set

	16
	Earth Tester

	17
	Filler gauge

	18
	Solar Inverter compete with plates 5 KVA

	19
	Handsaw

	20
	Hole saw

	21
	Hydrometer

	22
	IR Temperature Gun

	23
	L Shape Measuring Scale Ruler (Gunya)

	24
	Lugs Punching Machine (Hydraulic and Manual)

	25
	Lux Meter

	26
	Magnetic Conductor

	27
	Megger meter (Insulation Tester)

	28
	Multi-meter Analogue 

	29
	Phase Sequence Meter

	30
	Ring Spanner Set

	31
	Philips Screw drivers Set

	32
	RPM Meter

	33
	Safety Belt

	34
	Safety Goggles

	35
	Safety Helmet



Critical Evidence(s) Required
The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 
· Trace out the fault and take corrective action
· Carry out the preventive maintenance
· Update the service/repair record


[bookmark: _Toc9442594][bookmark: _Toc9786429][bookmark: _Toc11028041][bookmark: _Toc27869580][bookmark: _Toc111619876][bookmark: _Toc138685669] Maintain professionalism in the workplace and advance Green Practices
Overview: 
This unit describes the skills and knowledge required to create systems and processes to organize information and prioritize tasks. It applies to individuals working in managerial positions who have excellent organizational skills. Also adopted green practices.
	Unit of Competency
	Performance Criteria

	CU1 Establish personal work goals
	P1 Serve as a positive role model in the workplace through personal work planning
P2 Ensure personal work goals, plans, and activities reflect the organization s plans, and own responsibilities and accountabilities
P3 Measure and maintain personal performance in varying work conditions, work contexts, and when contingencies occur

	CU2 Set and meet own work priorities

	P1 Take initiative to prioritize and facilitate competing demands to achieve personal, team and organizational goals and objectives
P2 Use technology efficiently and effectively to manage work priorities and commitments
P3 Maintain appropriate work-life balance, and ensure stress is effectively managed and health is attended to

	CU3. Develop and maintain professional competence
	P1 Assess personal knowledge and skills against competency standards to determine development needs, priorities and plans
P2 Seek feedback from employees, clients and colleagues and use this feedback to identify and develop ways to improve competence
P3  Identify, evaluate, select and use development opportunities suitable to personal learning style/s to develop competence
P4 Participate in networks to enhance personal knowledge, skills and work relationships
P5 Identify and develop new skills to achieve and maintain a competitive edge

	CU4. Implement Advance Green Practices
	P1 Implement sustainable and environmentally friendly practices in precision electrical field
P2 Implement strategies to reduce environmental impact and promote biodiversity 
P3 Record and report environmental data to the supervisor.


Critical Evidence(s) Required
The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 
· Establish personal work goals
· Set and meet own work priorities
· Develop and maintain professional competence
· Implement Advance Green Practices
Tools and Equipment
	SN
	Tools

	1
	Computer with Internet

	2
	Stationary

	3
	Sign boards

	4
	Multimedia



	List of Tools / Equipment
For 25 Trainee

	Sr. No.
	Name of Tools / Equipment
	Quantity

	1. 
	Screw Driver flat and plus type set off 4”, 6”, 8”
	25 Nos each

	1. 
	Neon phase tester light duty pocket size
	25 Nos

	1. 
	Insulated pliers with side cutter
	25 Nos

	1. 
	Insulated long nose pliers with side cutter
	25 Nos

	1. 
	Insulated wire cutter
	25 Nos

	1. 
	High insulation rubber hand gloves
	5 Nos

	1. 
	Insulated Electrical Knife
	25 Nos

	1. 
	Chisels 6”, 12”
	10 Nos each

	1. 
	Hammers 200 grm.
	25 Nos

	1. 
	Hand Hack saws 12”, 6” with blade 
	25 Nos each

	1. 
	Electric soldering iron 45, 100 and150 watt 220V
	10 Nos each

	1. 
	Wire Strippers
	25 No,s

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

	1. 
	Measuring tap 3m
	25 Nos

	1. 
	Steel foot rule.
	25 Nos

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

	1. 
	Files (Triangular) 150 x 2
	25 Nos

	1. 
	Files (Half round) 200 x 2 
	25 Nos

	1. 
	Files (Round) 200 x 1
	25 Nos

	1. 
	Files (Raps cut) 150
	25 Nos

	1. 
	Bench Vice 5” 
	25 Nos

	1. 
	Tri square 150 x 100 mm 
	25 Nos

	1. 
	Vernier caliper 150 mm
	25 Nos

	1. 
	Center punch
	25 Nos

	1. 
	Hammer 500 grm
	10 Nos

	1. 
	Scriber
	25 Nos

	1. 
	Rubber hammer
	10 Nos

	1. 
	Vice clamps
	25 Nos

	1. 
	Insulation Remover 150 mm 
	25 Nos

	1. 
	Bearing puller
	2 Nos

	1. 
	Farmer chisels 8”.
	10 Nos

	1. 
	Wooden saw 300 mm
	10 Nos

	1. 
	Test boy tester with all accessories
	25 Nos

	1. 
	Volt meter Analogue (Panel type 4” x 4”) 0-300V-AC 50 HZ
	25 Nos

	1. 
	Ammeter Analogue (Panel type 4” x 4”) 0-300V-AC 50 HZ
	25 Nos

	1. 
	Multi-meter A.C / D.C (Digital) (voltage, Current, OHM, frequency, Uf, Continuity and Diode test)
	25 Nos

	1. 
	Basic electrical trainer complete with all accessories and practical’s manual (TLM)
	25 No,s

	1. 
	Advance electrical trainer complete with all accessories and practical’s manual (TLM)
	25 No,s 

	1. 
	Multimeter Analogue A.C / DC (voltage, Current, OHM)
	25 No,s

	1. 
	Tong tester/ clamp meter Digital 
	10 Nos

	1. 
	Multi-meter A.C / D.C (Digital) (voltage, Current, OHM, frequency, Uf, Continuity and Diode test)
	25 Nos

	1. 
	Multimeter Analogue A.C / DC (voltage, Current, OHM)
	25 No,s

	1. 
	Voltage, current and power Digital Panel meter 
	25 No,s 

	1. 
	Ampere Digital Panel meter
	25 No,s

	1. 
	Power Digital Panel meter
	25 No,s

	1. 
	Electric Hand drill machine with hammering 0-13 mm 
	5 Nos

	1. 
	Pedestal drill machine
	5 Nos

	1. 
	Jigsaw machine portable
	2 No

	1. 
	Insulated Scissor 6”
	25 Nos

	1. 
	Single phase energy meter 220V /10-20A
	5 Nos

	1. 
	Three phase energy meter 30 A
	5 Nos

	1. 
	Dust brush / File brush
	25 Nos each

	1. 
	Magnetic Contactors 2 + 2  220 Volts / 10 A    50Hz
	50 Nos.

	1. 
	Single Phase Motor 220 Volts 50Hz ½ HP
	5 Nos.

	1. 
	Three Phase Motor   380 Volts 50Hz  2 HP
	5 Nos.

	1. 
	Push Button Single Way / Two Way / Three Way
	25 Nos. Each

	1. 
	Drum Switch ON / OFF, REV / FOR, Star / Delta
	10 Nos. Each

	1. 
	Overload Relay   0.5 – 3.0 Amp
	25 Nos.

	1. 
	Motor Protection Switch Three Phase
	10 Nos.

	1. 
	Ac Motor trainer complete with all accessories and practical’s manual (TLM)
	4 trainers 

	1. 
	Level multi dimension big and small 
	Each 10 No’s



List of Consumables 

	SR.NO
	NAME
	QTY.REQUIRED

	1
	Solder wire.500 gram 60/40
	5 real

	2
	Soldering paste /Risen
	10 ten

	3
	Grinder Disks 
	25 No,s

	4
	PVC Pipe/Duct. ½ and ¾ Length of 12 feet
	15 each size

	5
	PVC clamp./ saddle 
	5 packet

	6
	PVC board.3x3
	200 No,s

	7
	Distribution Box 6”x12”
	25 No,s

	8
	Circuit Breaker. 5A, 10A, 20A ,32A
	10 No,s each 

	9
	Wooden Screw ½, 1, 1.5 and 2 inch
	5 boxes each

	10
	Single pole switch. 15A, Piono
	100 No,s

	11
	Lamp holder pin type, Screw Type
	50 each 

	12
	Lamp, 100 and 200 watt
	25 No,s 

	13
	Junction Box ½ and ¾ 
	10 dozen

	14
	Impulse switch.
	10 No,s

	15
	Power plug 30A
	25 No,s

	16
	Sockets 3 pin  30A
	50 No,s

	17
	PVC  wire 1/44 
	15 coil

	18
	PVC  wire 3/29
	15 coil

	19
	PVC  wire 7/29
	10 coil

	20
	PVC  Cable 4 core 3/29
	10 coil

	21
	PVC  Cable 4 core 1/44
	10 coil

	22
	Magnetic Contactor 220V 2+2, 16A and 40A 
	50 No,s each

	23
	Overload relay 20A and 50A
	10 No,s each

	24
	Hacksaw Blade 
	30 No,s

	25
	Drill bits kit
	15 No,s

	26
	Electrical PVC tapes in a different colour 
	20 packet

	27
	Timer with base
	10 No,s each

	28
	Indicator Lamp
	100 No,s each

	29
	Connector Bar 30A
	5 Box 

	30
	Battery 9V
	5 Packet

	31
	Cell 1.5 V
	5 Packet
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