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[bookmark: _Toc136598965]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 General Fitter trade identified by the relevant industry during workshops held at Islamabad Chamber of Commerce & Industry, Islamabad. 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.

A general fitter is a tradesman who installs, assembles, maintains, and repairs machines and mechanical systems. General Fitters may work in the industry where they are responsible for fitting, and assembling the structural components that make up mechanical systems. They also repair and service machinery as required.

The General fitter is responsible for keeping accurate records of maintenance work done, repairing mechanical systems. General Fitter will also collaborate with other Fitters on large-scale projects.

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: _Toc4860383][bookmark: _Toc26927732][bookmark: _Toc40467833][bookmark: _Toc136598966]Purpose of the Qualification

The purpose of this qualification is to set standards for the general fitter. Who should be detail-oriented, focused, and adept at interpreting drawings and perform work accordingly. This qualification will enable General Fitter to safely use hand and power tools as well as demonstrate excellent analytical, problem-solving, and organizational skills.
After completing this course General Fitter will be able 

· To use measuring tools, fitting tools, fastening tools safely.
· To sketch and draw different work,
· To operate drill machine, pedestal grinding machine, 
· To develop layout the work piece accordingly,
· To  perform bench fitting works, repair and maintain different mechanical machines,
· To operate lathe machine.	

[bookmark: _Toc136598967]Summary of Competency standards	


	S.NO
	Competency standards
	level
	category

	1.
	Comply Health and Safety Guidelines
	L2
	Generic

	2.
	Follow the Communication  Policy/Procedure at the Workplace
	L2
	Generic

	3.
	Perform Measurements and inspection
	L2
	Technical

	4.
	Interpret Drawings and mark layouts
	L2
	Technical

	5.
	Carryout Bench Work
	L2
	Technical

	6.
	Perform Lathe Operations
	L2
	Technical

	7.
	Perform Drilling Machine Operations
	L2
	Technical

	8.
	Perform Basic Welding Operations
	L2
	Technical

	9.
	Adopt Green practices at workplace
	L2
	Generic



[bookmark: _Toc479859627][bookmark: _Toc4860385][bookmark: _Toc26927734][bookmark: _Toc40467843][bookmark: _Toc136598968] Date of Development

National qualification of Level-2 on General Fitter has been Developed by the Qualifications Development Committee (QDC) members w.e.f 08- May, 2023 till 12-May 2023.
 
[bookmark: _Toc479859630][bookmark: _Toc4860387][bookmark: _Toc26927736][bookmark: _Toc40467845][bookmark: _Toc136598969]Members of Qualifications Development Committee 

The following members participated in the qualification’s development of these qualifications:

	S#
	Name
	Designation
	Organization

	1.
	Mr. Muhammad Asim
	Deputy Director
	NAVTTC, Islamabad

	2.
	Mr. Farzana Farooq
	Deputy Director
	NAVTTC, Islamabad

	3.
	Engr. Imran Khan
	CMT, Assistant Professor
	GCT Swat, KP-TEVTA

	4.
	Mr. Abdul Basit Malik
	CEO
	OGS Pvt Ltd. Rawalpindi

	5.
	Engr. Muhammad Arslan
	Cluster Manager
	PSIC Lahore

	6.
	Engr. Aziz Ur Rahman
	Jr. Instructor
	GTVC Swat

	7.
	Mr. Muhammad Tariq Anjum
	Workshop Incharge
	NPSL Islamabad  

	8.
	Engr. Muhammad Rashid Naveed
	Chief Instructor
	GTTI, D.G Khan  P-TEVTA

	9.
	Mr. Muhammad Tariq Beg
	Instructor
	NISTE Islamabad

	10.
	Engr. Ahmad Wesal
	AXEN
	Tarbela Dam WAPDA ,Swabi

	11.
	Engr. Zamir Ul Hassan Gardezi
	MEP Manager
	Mid JAC Islamabad

	12.
	Engr. Muhammad Nadeem Shahid
	Director (Technical)/   Vice Principal
	PITAC Lahore

	13.
	Mr. Haris Sultan
	Instructor
	GTVC Peshawar

	14.
	Mr. Muhammad Naeem Akhtar
	Technical Advisor (QD)
	TVET SSP, GIZ Pakistan

	15.
	Mr. Jehan zeb Khan
	Principal
	GPI Matta Swat

	16.
	Syed Salman Ali Shah
	Deputy Director
	TEVTA Punjab

	17.
	Hafiz Muhammad Kashif
	PA to Chairman
	KP-BT&CE, Peshawar

	18.
	Mr. Numan Malak
	Lecturer
	GPI Matta Swat

	19.
	Mr. Iqbal Muneer
	Asstt. Professor
	GCT Swat

	20.
	Mr. Zeeshan Ali
	Deputy Director 
	NAVTTC Islamabad

	21.
	Mr. Naveed Ali
	Asstt. Professor 
	GCT, Swat

	22.
	Mr. Israr Ahmad
	Principal 
	Gem and Jewellery Institute Peshawar

	23.
	Mr. Sadiq Orakzai
	Director Academics
	KPK TEVTA, Peshawar



[bookmark: _Toc9946218][bookmark: _Toc11027897][bookmark: _Toc132325305][bookmark: _Toc136598970]Date of Validation

The National Competency Standards Level-2 for General Fitter (Basic)” has been validated by the Qualifications 
Validation Committee (QVC) members and will remain valid for three years.

[bookmark: _Toc132325306][bookmark: _Toc136598971]Date of Review

The National Competency Standards Level-2 for General Fitter (Basic)” shall be reviewed after three years i.e. 2026.
[bookmark: _Toc479859628][bookmark: _Toc9946219][bookmark: _Toc11027898][bookmark: _Toc132325307][bookmark: _Toc136598972]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:
· 0732BCE12- National Competency Standards Level-2 for General Fitter (Basic)

[bookmark: _Toc479859629][bookmark: _Toc9946222][bookmark: _Toc11027901][bookmark: _Toc132325311][bookmark: _Toc136598973][bookmark: _Toc479859631]Entry Requirements for trainees

[bookmark: _Toc498349742][bookmark: _Toc498517879][bookmark: _Toc501024847][bookmark: _Toc501030847][bookmark: _Toc519761910]The entry level for National Vocational Certificate Level 2 in General Fitter (Basic) is Middle Grade 8 certificate.

[bookmark: _Toc136598974]Proposed minimum qualification of Trainers

Minimum DAE or CBT diploma Level 5 

Important Information 

Organogram / Pathway / Equivalencies.
	Entry Level
	Vocational Qualification
	Equivalence
	Next Progression

	Middle 
	Level-2
	G III
	NVC Level-3 General Fitter (Advance)

	Level-2
	Level-3
	G II
	NVC Level-4 General Fitter (Expert)




Class / Workshop Size/ Dimension (25 Students Capacity) 
	
	Requirement 
	Size/Dimensions(feet)

	Classroom size 
	Yes
	25x30

	Workshop/Laboratory size
	Yes
	40x40

	Workshop Store
	Yes
	10x10






Student Teacher Ratio

25 : 01

Duration / Credit Hours / Contact Hours
	Level
	Credit Hours
	Duration 

	Level 2
	60
	6 Months

	Level 3
	60
	6 Months



Any other co-curricular activities
	Activity
	Requirement 

	Industry linkage
	Optional but preferred

	Teacher training 
	CBT &A



1. [bookmark: _Toc136598975]Comply Health and Safety Guidelines
[bookmark: _Hlk50802898]
Overview:

               This Competency Standard identifies the competencies required to protect/apply occupational Safety, Health and Environment at workplace according to the industry’s approved guidelines, procedures and interpret environmental rules/regulations. Trainee will be expected to identify and use Personal Protective Equipment (PPE) according to the work place requirements. The underpinning knowledge regarding Observe Occupational Safety and Health (OSH) will be sufficient to provide the basis for the job at workplace.

	Competency Units
	Performance Criteria

	CU1.  Identify Hazards  at Workplace
	
P1. Interpret relevant work processes and procedures to identify risk to Health, hygiene and safety at workplace.
P2. Record processes, tools, equipment and consumable materials that have the potential to cause harm.
P3. Prepare Report of the identified risk to Health, hygiene and safety.


	CU2.  Apply Personal Protective and Safety Equipment (PPE)
	
P1.   Ensure personal protective equipment is clean.
P2. Select personal protective equipment in terms of type   and quantity according to work orders. 
P3. Wear, adjust, and maintain personal protective equipment to ensure correct fit and optimum protection in compliance with company procedures. 

	CU3.  Dispose-off hazardous Waste materials
	
P1.  Identify hazardous waste/ drug materials which needs to be disposed off
P2. Collect hazardous or non-hazardous waste carefully from the designated area as per approved procedure
P3. Use proper disposal hazardous containers for dispose-off hazardous waste as per procedure
P4. Take necessary precautions like putting masks and gloves while disposing hazardous waste/ materials as per standard operating procedure 




Knowledge & Understanding

The student must be able to demonstrate knowledge and understanding required to carry out tasks covered in this competency standards. This includes the knowledge of:

· Safety rules and regulations of organization
· List of Personal protection and safety Equipment 
· Meaning of Safety signs and symbols
· Safety related Standard Operating Procedure/guidelines
· Waste disposal SOPs
· Best practices relating to clean work environment 
· Best practices relating to safe work environment

Critical Evidence(s) Required

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

· Explain Health, hygiene and safety procedures/precautions
· Interpret Health, hygiene and safety signs and symbols
· Describe Techniques and methods to identify the risks of hazards at workplace
· Safety reporting procedures and documentation
· Use of Personal Protective Equipment
· First Aid treatment methods 
· Identify possible hazards at workplace

Tool and Equipment

· Steel-toed footwear,
· Hard hat, 
· Safety gloves, 
· Appropriate safety glasses, 
· High visibility vest, 
· Hearing protection, 
· Breathing apparatus, 
· De-electric boots and gloves for protection from electrical shock.
· Fall protection, and other applicable PPE 
· Fire extinguishers, 
· Fire blankets, 
· Masks, 
· Fire hoses, 
· First aid kits, stretchers, 
· [bookmark: _Toc479859637]Safety standard books



2. [bookmark: _Toc136598976]Follow the Communication Policy/Procedure at the Workplace 

Overview: 
 
             This unit describes the skills and knowledge required to assist in the development of communication competence by providing information regarding different forms of communication and their appropriate use.

	Competency Units
	Performance Criteria

	CU1. Communicate in a team to achieve intended outcomes
	
P1. Treat team members with respect and maintain positive relationships to achieve common organizational goals
P2. Listen to instructions carefully & comply with those instructions
P3. Provide work related information to team members and identify interrelated work activities to avoid confusion
P4. Adopt communication skills, appropriate to work activities and organizational procedures
P5. Identify problems and resolve them through discussion and mutual agreement


	
CU2.Follow Supervisor’s instructions 
	
P1. Carefully listen and note down the instructions of Supervisor 
P2. Follow  the instructions of the supervisor 
P3. Report to the supervisor as per organizational SOPs 



Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. This includes the knowledge of: 

· Reporting techniques 
· importance and application of Work ethics 
· Explain the importance of Good communication skills (7Cs of effective communication)
· Workplace dress code 
· Describe the role of team members and functionality of the teams
· Describe team dynamics and stages of team development
· Describe Conflict resolution strategies
· Prepare relevant documents and reports

Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard:
· Effective communication with colleagues, clients and supervisors
· Office reports 
Tool and Equipment

· Communication Policies.
· Standard Operating Procedures.


3. [bookmark: _Toc136598977]Perform Measurement and Inspection

Overview: 
 
            This competency standard will provide skills and knowledge related to perform measurement. You will be able to demonstrate your skills in various types of measurement and inspection.

	Competency Units
	                       Performance Criteria

	CU1.Perform measurement using calipers

	
P1. Perform measurement using different types of Vernier caliper
P2. Take dimension using inside & outside caliper

	CU2.Perform measurement using micrometer.
	P1. Perform measurement according to Job requirement using inside micrometer.
P2. Perform measurement according to Job requirement using outside micrometer.
P3. Perform measurement according to Job requirement using bore micrometer.
P4. Perform measurement according to Job requirement using depth micrometer.

	CU3.Perform angular measurement of workpiece.

	
P1. Verify the squareness of edges & marked lines using meter square as per provided drawing.
P2. Mark and verify 45 degrees using try square.
P3. Inspect the given angles of workpiece using bevel protector.


	CU4.Inspect different level using engineering levels.

	
P1.  Inspect level using spirit level as per requirement.
P2. inspect level using magnetic level as per requirement.


	CU5.Inspect measurement using engineering gauges.

	P1. Inspect measurement using feeler gauge.
P2. Inspect measurement using snap gauge.
P3. Inspect threads pitch using pitch thread gauge.
P4. Inspect diameter of wire using wire gauge.
P5. Carryout marking according to drawing using height gauge.
P6. Inspect radius according to the requirement using radius gauge.


	CU6.Perform alignment  using dial indicator
	P1. Dial machine and vice using dial indicator.
P2. Dial workpiece using dial indicator as per requirement.



Knowledge & Understanding

[bookmark: _Hlk134610365]The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out tasks covered in this competency standard. This includes the knowledge of:

· [bookmark: _Hlk134628204]Knowledge of different types of calipers (digital, analog) 
· Knowledge of inside, outside, bore and depth micrometer their parts & least count.
· Knowledge of try square and there uses.
· Knowledge of levels (spirit and magnetic level) and their uses.
· Knowledge and using of different types of gauges.

Critical Evidence(s) Required

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

· The trainee must perform measurement and inspection according to given drawing.

Tool and Equipment

· Vernier caliper.
· Digital Vernier caliper.
· Analog Vernier caliper.
· Inside micrometer.
· Outside micrometer.
· Bore micrometer.
· Depth micrometer.
· Try square.
· Measuring tape.
· Spirit level.
· Magnet level.
· Snap gauge.
· Feeler gauge.
· Thread pitch gauge.
· Radius gauge.
· Height gauge.
· Wire gauge.
· Steel foot rule.
· Bevel Protector


4. [bookmark: _Toc136598978] Interpret drawings and mark layouts

Overview:

               This competency standard covers the skills and knowledge required to interpret drawings/ layouts.

	Competency Units
	Performance Criteria

	CU1.Interpret drawing

	
P1. Interpret symbols from the given drawing.
P2. Read scale of the given drawing.
P3. Interpret different types of abbreviations from the given drawing. 
P4. Extract dimensions from the given drawing.
P5. Estimate material from the given job specification/ drawing.
P6. Interpret different section views/ coordinated sections from the given drawing.
P7. Interpret revisions in drawing.


	CU2. Mark layout

	
P1. Mark points as per dimensions taken from drawing.
P2. Mark lines between points. 
P3. Perform center punching in the layout as per job requirement.
P4. Verify the marked layout as per given drawing before starting the operations. 




Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out tasks covered in this competency standard. This includes the knowledge of:

· State importance of drawing 
· Understand Types of lines and dimensions.
· Tools equipment’s/ instrument of drawing.
· Tools equipment’s/ instrument for marking layouts.
· Describe types of drawings/specifications and their applications 
· Explain symbols relating to drawing and their applications 
· Define line diagram 
· Describe abbreviations and scale of drawing 
· Interpret & extract information from drawing & specifications 

Critical Evidence(s) Required

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

· Interpret symbols from the given drawing. 
· Read scale of the given drawing
· Interpret different types of abbreviations from the given drawing.
· Extract measurements from the given drawing.
· Mark layout as per the drawings requirement. 

Tool and Equipment

· Drawing table
· Drawing Board
· Steel foot rule
· Pencils. 
· Marking tools.



5. [bookmark: _Toc136598979]Carryout Bench Work

Overview:

               This competency standard covers the skills and knowledge required to plan and prepare for work, preparation of job as per required sizes and measurements by applying suitable operations of cutting, sawing, filing, chiseling, straightening, riveting, hand threading and grinding.

	Competency Units
	Performance Criteria

	CU1. Perform cutting and sawing operation

	
P1. Select appropriate blade according to the material and set in hacksaw frame.
P2. Mark layout of job as per drawing using appropriate marking tool.
P3. Perform clamping of the work piece according to the instructions.
P4. Perform sawing according to the instructions.
P5. Check quality of the component at suitable intervals. 
P6. Verify the final job with the given drawing.

	CU2. Perform filing 
	
P1. Select appropriate file type according to the material & profile. 
P2. Select appropriate marking tool and mark layout of job as per drawing.
P3. Select appropriate clamping device and clamp the work piece.
P4. Perform filing as per standard procedures.
P5. Check quality of the component at suitable intervals. 
P6. Verify the final job with the given drawing.

	CU3. Perform chiseling 

	
P1. Select appropriate chisel type and size according to the material & profile. 
P2. Select appropriate marking tool and mark layout of job as per drawing.
P3. Select appropriate angle during the work performance.
P4. Perform chiseling as per standard procedures.
P5. Check quality of the component at suitable intervals. 
P6. Verify the final job with the given drawing.

	
CU4. Perform straightening
	
P1. Select appropriate straightening tool/hammer according to the material & profile. 
P2. Select appropriate clamping device and clamp the work piece.
P3. Select appropriate hammering during the work performance.
P4. Check quality of the component at suitable intervals. 
P5. Verify the final job with the given drawing.

	CU5.Perform riveting

	
P1. Select appropriate rivet type and size according to the material & profile. 
P2. Select appropriate marking tool and mark layout of job as per drawing. 
P3. Select appropriate clamping device and clamp the work piece.
P4. Select appropriate hammering/strokes during the work performance.
P5. Perform riveting as per standard procedures.
P6. Check quality of the component at suitable intervals. 
P7. Verify the final job with the given drawing.

	CU6.Produce threads on work piece by tap & die

	
P1. Select appropriate tap/die according to the job specification.
P2. Select appropriate marking tool and mark layout of job as per drawing.
P3. Select appropriate clamping device and clamp the work piece.
P4. Perform pre-drilling to produce hole according to tap size.
P5. Perform taping as per job specification.
P6. Verify the final job with given drawing

	CU7.Perform grinding using portable grinding machine

	
P1. Select appropriate portable grinding machine according to the job specification.
P2. Select appropriate marking tool and mark layout of job as per drawing.
P3. Select appropriate clamping device and clamp the work piece.
P4. Perform grinding to complete size.
P5. Perform grinding as per job specification.
P6. Verify the final job with given drawing.

	CU8.Carry out grinding on pedestal grinder 
	
P1. Select appropriate pedestal grinder & grinding wheel as per job specifications
P2. Check tool rest and cooling water pot mounted with pedestal grinder
P3. Perform tool or work piece grinding operation by holding the tool or work piece firmly against the rotating wheel by placing it on the tool rest. 
P4. Dip tool or work piece in coolant at intervals to avoid over heating of the job.
P5. Adopt techniques and methods as per requirements of tool or work piece geometry.
P6. Check quality of the tool or work piece at suitable intervals.   
P7. Perform grinding as per standard procedures.
P8. Switch off the grinder after finishing the work.



Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. This includes the knowledge of:

· Types & application of clamping devices.
· Types and uses of basic measuring instruments required during different operations.
· Different types of hacksaw blades and its use.
· File types and their uses.
· Types and application of hammers.
· Types and application of chisels.
· Methods of hand threading.
· Types of pedestal grinding machine and its uses.
· Types of portable grinding machine cutters.

Critical Evidence(s) Required

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

· Use of tools (measuring, marking & cutting) equipment and their working method.
· Produce a component containing the following operations marking, cutting/sawing, filing, chiseling, straightening, riveting, hand threads and grinding. 

Tool & Equipment

· Pedestal Grinder with accessories and consumables.
· Portable Grinder with accessories and consumables.
· Steel Rules.
· Tri Square.
· Inside Vernier Caliper.
· Outside Vernier Caliper.
· Vernier Depth gauge.
· Vernier Bevel protractor.
· Thread gauges.
· Screw pitch gauges.
· Fillet gauges.
· Feeler gauges. 
· Vernier Height gauge.
· Dial indicators with magnetic stand.
· Micrometer.
· Outside Micrometer.
· Snap Gauge set. 
· Set of Adjustable Wrench.
· Set of Spanners (Open end, Ring).
· Pipe wrench.
· Pipe Dies.
· L-key sets.
· Nose pliers.
· Grip pliers.
· Straight peen Hammer.
· Ball peen Hammer.
· Mallets Hammer.
· Claw Hammer.
· Long nose Tong.
· Short nose Tong.
· Flat Chisel.
· Scrapper of different shapes.
· Scriber.
· Hand hacksaw with blades.
· Safety gloves.
· Safety goggles.
· Disc grinder.
· Disc cutter.
· Working table.
· Sand papers of different grade.
· Flat file set.
· Needle hand file set.
· Round hand file. 
· Half round hand file.
· Triangular hand file.
· Square hand file.
· Wheel dresser.



6. [bookmark: _Toc136598980]Perform Lathe Operations

Overview:

                 This competency standard deal with learning the competencies needed to perform lathe operations. That includes preparing a lathe machine and performs facing, turning, thread cutting, drilling/boring and knurling according to instructions. Your underpinning knowledge will be sufficient to provide you the basis for your work.

	Competency Units
	Performance Criteria

	CU1.  Prepare a Lathe machine for operation
	
P1. Switch on the machine 
P2. Check oil levels
P3. Run machine warm-up cycle
P4. Select appropriate tool & clamping device according to the job requirement.
P5.  Manage the measuring instruments as per job requirement.


	CU2.  Perform Facing
	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamping and centring the work piece as per SOPs 
P3. Clamp the tool in tool post & set in required angle
P4. Set machine parameter as per job specifications
P5. Ensure final clamping as per requirement.
P6. Start facing operation by initial touching and adjust the depth of cut as per SOPs.
P7. Carry out facing operation as per standard procedure
P8. Check quality of the component at suitable intervals. 
P9. Switch off the machine at safe position after finishing the work.

	CU3.  Perform Turning & Step Turning 
	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamp the tool in tool post & set in required angle
P3. Set machine parameter as per job specifications
P4. Centring the work piece as per SOPs.
P5. Ensure final clamping as per requirement.
P6. Start turning operation by initial touching and adjust the depth of cut as per SOPs.
P7. Carry out turning operation as per drawing.
P8. Check quality of the component at suitable intervals. 
P9. Shut down the machine at safe position after finishing the work.

	CU4.  Perform Drilling/Boring

	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamping and centring the work piece as per SOPs 
P3. Ensure final clamping as per requirement.
P4. Clamp & set the tool in tail stock. 
P5. Set machine parameter as per job specifications.
P6. Perform drilling to produce appropriate hole size for boring as per SOPs.
P7. Clamp the boring tool in the tool post.
P8. Carry out Boring operation as per standard procedure
P9. Check quality of the component at suitable intervals. 
P10. Shut down the machine at safe position after finishing the work.

	CU5.  Perform Knurling

	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamping and centring the work piece as per SOPs  
P3. Ensure final clamping as per requirement.
P4. Set machine parameter as per job specifications
P5. Clamp the knurling tool in tool post.
P6. Carry out machining operation for Knurling as per standard procedure
P7. Check quality of the component at suitable intervals. 
P8. Shut down the machine at safe position after finishing the work.

	CU6.  Perform Taper Turning 

	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamp the tool in tool post & set in required angle
P3. Set machine parameter as per job specifications
P4. Centring the work piece as per SOPs.
P5. Ensure final clamping as per requirement.
P6. Carry out tool and machine setting for turning at required taper angle.
P7. Start taper turning operation by initial touching and adjust the depth of cut as per SOPs.
P8. Check quality of the component at suitable intervals. 
P9. Shut down the machine at safe position after finishing the work.

	CU7.  Perform Threading

	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamping and centring the work piece as per SOPs 
P3. Clamp and set the tool in tool post 
P4. Set machine gear drive mechanism and other parameters as per job specifications
P5. Centring the work piece as per SOPs.
P6. Ensure final clamping as per requirement.
P7. Engage half nut lever at specific point on thread dial.
P8. Start thread cutting operation by initial touching and   adjust the depth of cut micrometer at zero point.  
P9. Disengage half nut lever at the end of threading length.
P10. Move back the cross slides to maintain appropriate clearance distance between tool and job.  
P11. Move back the carriage before starting point of thread.
P12. Set the next depth of cut and repeat threading cycle up to the completion of thread according to required depth.
P13. Check quality of the component at suitable intervals.
P14. Shut down the machine at safe position after finishing the work.



Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. This includes the knowledge of:

· Basic engineering drawings
· Types and uses of measuring instruments required during lathe operations
· Types of lathe machines & their applications
· Construction and working of lathe machine.
· Different types of attachment used in lathe machines
· Clamping devices & procedures
· Setting machine parameters
· Types of knurling & knurling tools
· Types of drilling /boring
· Types of turning
· Types of threads, relevant tools & its nomenclature
· Inspection tools & techniques
· Types of work piece material & cutting tool
· Sequence of operations to achieve the job requirements
· Tool types and tool geometry

Critical Evidence(s) Required

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

· Perform Facing, Turning,Knurling,Thread cutting, drilling & boring in a metal work piece according to given drawing

Tool & Equipment

· Lathe Machine 
· Cutting Tools 
· Measuring Tools 
· Personal Protective Equipment
· Files
· Vernier Calliper 
· Checking gauges
· Threading Tools
· Oil cane
· Thread pitch gauges 



7. [bookmark: _Toc136598981]Perform Drilling Machine Operations

Overview:
 
                This competency standard covers the skills and knowledge required to produce holes using drilling machine, perform counter boring and counter sinking and perform machine reaming.

	Competency Units
	Performance Criteria

	CU1. Produce holes using drilling machine
	P1. Select safe procedures and tools to accomplish the work.
P2. Set up drilling machine for producing holes according to job requirement. 
P3. Manipulate machine tool controls safely and correctly in line with operational procedures. 
P4. Produce components to the required quality and within the specified dimensional accuracy as per SOPs. 
P5. Carry out quality sampling checks at suitable intervals. 
P6. Shut down the equipment to a safe condition on conclusion of the machining activities.


	CU2. Perform counter boring and counter sinking
	P1. Select safe procedures and tools to accomplish the work.
P2. Select relevant tools according to the information given in engineering drawings and job specifications. 
P3. Ensure tooling is correct in terms of size, shape, type, and grade for the work. 
P4. Position the work-piece on the machine table in such a way that it is aligned, secured and stable during operation.  
P5. Adjust speeds and feeds of tool in accordance with the size, type, and hardness of work-piece material, for optimum cutting.
P6. Complete the job according to SOPs.


	CU3. Perform machine reaming
	P1. Select safe procedures and tools to accomplish the work.
P2. Clamp work-piece in the vice properly. 
P3. Select reamer according to hole size and drawing requirements 
P4. Set reamer in the drill chuck according to procedure. 
P5. Use coolants during reaming for smooth cutting. 
P6. Ensure proper alignment of the reamer during operations. 
P7. Complete the job according to SOPs.




Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out tasks covered in this competency standard. This includes the knowledge of:

· Safety precautions. 
· Procedure of setting up of drilling machine. 
· Safe procedure for operating drilling machines. 
· Types of drilling machines. 
· Selecting and adjusting speed and feed of drilling machine. 
· Importance of coolants in drilling operations. 
· Methods and techniques of quality checks.
· Different types of drilling tools and their implications. 
· Importance of selecting right drilling tool for the job specifications. 
· Methods and techniques for positioning the work-piece in the drill to ensure proper alignment and stability during drilling. 
· Using speeds and feeds chart for different types of materials and their hardness. 
· Specific safety precautions during boring and sinking operations.
· Selecting reamer according to hole size. 
· Types of reamers (straight teeth or helical teeth). 
· Method of setting reamer in the drill chuck. 
· Importance of using lubricants during reaming. 
· Importance of alignment of the reamer during operations.

Tool & Equipment

· Drilling Machines 
· Drill chuck with Key 
· Drill bits.
· Machine Vice 
· Marking Tools 
· Measuring Tools 
· Drill Sleeve and Socket 
· Personal Protective Equipment
· Counter sink tool
· Counter bore tool. 
· Coolant 
· Reamers
 


8. [bookmark: _Toc136598982]Perform Basic Welding Operations

Overview: 
      
             This competency standard deal with learning the competencies needed to execute basic welding operations. That includes oxy acetylene welding, shielded metal arc welding (smaw) on mild steel plate, brazing operation and post welding operations. You can also produce different types of oxy acetylene flames. Your underpinning knowledge will be sufficient to provide you the basis for your work.

	Competency Units
	Performance Criteria

	CU1.  Produce different  types of Oxy Acetylene Flames
	
P1. Check  pressure from gauges on Oxygen and Acetylene cylinder 
P2. Check gas  manifold system 
P3. Open Acetylene gas valve slightly and light the torch with spark lighter 
P4. Open oxygen gas valve slightly to balance the both gases as per requirement of  flame: 
· Produce oxidizing flame 
· Produce neutral flame
· Produce carburising flame

	CU2.   Perform Oxy Acetylene Welding
	
P1. Take work pieces as per drawing
P2. Grind the work pieces on grinding machine to prepare the edges flat and parallel to each other
P3. Place the Bottom piece on work table and place the top plate along the marked line
P4. Set the flame of welding torch as per standard
P5. Complete the bead as per standard

	CU3.  Perform oxy-acetylene Flame Cutting Operations  
	
P1. Take work pieces as per drawing
P2. Perform layout marking on workpiece for cutting as
per requirement
P3. Set the flame of welding torch in oxidizing flame as 
per standard
P4. Start cutting of work piece while  maintaining 
 standard distance between welding torch nozzle and work piece
P5. Complete the cut as per requirement

	CU4.  Perform Shielded Metal Arc Welding (SMAW)
	
P1. Adjust welding parameters (current, voltage etc.) as per welding procedure specifications/job requirement to produce acceptable weld 
P2. Maintain gap between electrode and base metal as per standard practices 
P3. Carry out welding as per given metal properties. 
P4. Deposit root pass as per welding procedure specifications/job requirements 
P5. Deposit filling passes as per welding procedure specifications/job requirements 
P6. Deposit capping pass as per welding procedure specifications/job requirements 
P7. Check root, filling and capping passes for any visual discontinuities as per acceptance standards 
P8. Follow applicable manufacturing codes and standards for acceptance criteria of visual welding defects

	CU5.  Perform Brazing Operation
	
P1. Perform marking as per drawing
P2. Cut the metal sheet according to drawing using shearing machine
P3. Straighten the material with help of hammer
P4. File work if required
P5. Open gas cylinder with the help of cylinder key
P6. Adjust pressure of both gas cylinders with the help of regulator
P7. Select the correct size of the nozzle
P8. Set flame to carburizing flame as per standard
P9. Use copper filler rod as filler metal
P10. Perform brazing as per standard

	CU6.  Perform Post Welding Operations 

	
P1.  Carry out finishing work of welds following standard procedures 
P2. Inspect weld visually and mark any visual defects, as required 
P3. Carry out repair work in accordance with approved procedures, as required 
P4. Clean work area in accordance with workplace safety practices 
P5. Maintain and store tools/equipment/consumable materials in accordance with organization guidelines



Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out tasks covered in this competency standard. This includes the knowledge of:

· Various types of welding processes
· Advantages of gmaw
· Principle of mig welding
· Various welding positions
· Specifications/ classification of electrode/s required for the job 
· Electrical parameters like (voltage, current etc.) and their effects on welding 
· Welding techniques as per WPS/instruction sheet
·  Welding procedure specifications (WPS) 
· Method of Pre- heating of base metal
· Fillet lap joint
· Tee-fillet joint
· Corner joint
· Butt joint
· Polarity setting according to standard specifications
·  Factors to be considered in TIG welding like type and thickness of the base metal, current type and polarity, type of shielding gas to be used
· Visual welding defects 
· Welding codes and standards
· Purpose of using shielding gas in TIG welding
· Various gases/combination of gases for shielding
· Gas Tungsten Arc Welding (GTAW)
· Soldering
· Sheet metal gauge
· Disadvantages of soldering
· Brazing
· Carburizing flame
· Neutral flame
· Oxidizing flame

Critical Evidence(s) Required

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

· Perform Shielded Metal Arc Welding (SMAW) on given job
· Perform oxy-acetylene Flame Cutting Operation on given job 
· Perform Oxy Acetylene Welding on given job
· Perform Brazing/ Soldering Operation.

Tool & Equipment

· Welding machine
· Electrodes
· Grinder
· Chipping hammer
·  Wire brush
·  Electrode oven
·  Desiccators
·  Jigs and fixtures
·  Lights
·  Exhaust fans
·  Fire blankets
·  Fire extinguishers
·  Gas cylinders with accessories
· Tungsten electrode,
·  Filler rod
· Anvil
· Sully

[bookmark: _Toc135813583]

9. [bookmark: _Toc136598983]Adopt Green Practices at Workplace

Overview: 
 
               This competency standard covers the skills and knowledge required to ensure adopt green practices at workplace. Overall, the motorcycle mechanic can play an important role in conserving resources by implementing sustainable practices, selecting environmentally friendly materials, and ensuring that equipment is used efficiently.

	Competency Units
	Performance Criteria

	CU1.  Identify types of waste
	
P1.     Identify the following wastes:
a. General waste (everyday waste produced in the workplace e.g. paper, cardboard, and non-hazardous materials).
b. Construction and demolition waste (produced during construction and demolition activities e.g. concrete, bricks, wood, etc).
c. Hazardous waste (which poses a threat to human health and the environment, e.g. chemicals, batteries, etc).
d. Industrial waste (produced through industrial processes e.g. manufacturing, mining, and oil and gas operations, etc).
P2. Handle types of wastes identified during operation as per     Standard Operating Procedures according to company policy.
P3.  Dispose off wastes as per the Standard Operating Procedures according to company policy.


	CU2.  Implement waste reduction strategies
	P1. Identify techniques to reduce waste as per the Standard Operating Procedures.
P2.  Implement strategies of waste reduction:
A.  Reuse the material from generated waste at the work place.
            B. Arrange a designated place /waste bin for the materials to be recycled.
C. Send the recycling materials to the designated place/waste
          D. Reduce the use of environmental adversely affecting materials


	CU3.   Conserve Resources
	
P1. Identify techniques to conserve resource as per the Standard Operating Procedures according to company policy.
P2. Implement resource of conservation techniques as per the Standard Operating Procedures.




Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out tasks covered in this competency standard. This includes the knowledge of:

· Identification of various types of waste.
· Importance of waste reduction strategies.
· Identification of Environment adversely affecting materials
· Principles of six R,s in greening
· Waste reduction techniques
  
Critical Evidence(s) Required

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

· Enlist types of wastes.
· Handle at least one type of waste.
· Identify Environment adversely affecting materials
· Dispose-off one type of waste. 
· Explain different waste reduction techniques.
· Explain resource conservation techniques.

Tool and Equipment

· Personal Protective Equipment (PPEs).
· Waste handling SOP of the organization.
· Waste bins/brooms/dustpans/garbage bags.
· Shovels (assorted range).
· Waste handling toolkits.
· Trolley/lifters for handling waste.
· Waste recycling equipment (if applicable to relevant industry).



 


[bookmark: _Toc136598984]List of consumable Machinery/Equipment’s for 25 students

	SR# No
	Tools & Equipment
	Quantity

	1. 
	Work bench 
	3

	1. 
	Vices
	12

	1. 
	All types of Files
	Each 10 no

	1. 
	Chisel
	5 sets

	1. 
	All type of hammers
	Each 5 no

	1. 
	Hacksaw
	12

	1. 
	Try Square
	12

	1. 
	Steel rules
	12

	1. 
	All type of Vernier calipers(150mm)
	Each 10

	1. 
	Scrapers 
	12

	1. 
	Drill sets
	3 sets

	1. 
	Drill chuck with Key
	2

	1. 
	Reamers
	2 sets

	1. 
	Line scriber
	12

	1. 
	Lathe machine with accessories 
	5

	1. 
	Lathe Tools(Facing, Threading, Knurling, Parting off, Forming etc)
	Each 5 no

	1. 
	Drilling machine with accessories 
	2

	1. 
	Drilling tools (twist drill, center drill, counter boring tool , reamer, taps)
	Each 2 set

	1. 
	Milling Machine with accessories
	1

	1. 
	Milling tools(End mill, Ball nose, Face mill, Side and face mill, Convex cutter, Concave cutter, Dovetail cutter)
	   5 no of each sets

	1. 
	Surface Grinding Machine with accessories  and consumables 
	1

	1. 
	Pedestal Grinder  with accessories and consumables
	2

	1. 
	Set of Adjustable Wrench
	4

	1. 
	Set of Spanners (Open end, Ring)
	4

	1. 
	 Pipe wrench
	4

	1. 
	Allen keys sets
	3

	1. 
	All types of pliers
	Each 3 no

	1. 
	Dial indicators with magnetic stand
	5

	1. 
	All type of micrometer
	Each 4 no

	1. 
	All type of gauges
	Each 5 no

	1. 
	Oxy acetylene welding torch
	4 

	1. 
	Tip cleaners
	12

	1. 
	Oxy acetylene welding cylinder set(oxygen, C2H2 )
	Each 2 no

	1. 
	Oxy acetylene welding table
	2

	1. 
	Safety gloves
	25

	1. 
	 Face screen
	12

	1. 
	Safety  Goggles
	25

	1. 
	Electric arc welding transformer
	2

	1. 
	Disc grinder 4 inch
	1

	1. 
	Disc cutter
	6

	1. 
	Electric arc welding table
	2

	1. 
	Welding electrode of different size & grade
	Each 3 packets

	1. 
	Universal  bevel protector 
	4

	1. 
	Wooden and aluminum mallet 
	Each 2 no

	1. 
	Oil cane
	12

	1. 
	Pipe dies
	2

	1. 
	Pipe vice
	4

	1. 
	Pipe wrench
	4

	1. 
	Anvil
	1

	1. 
	Sprit level 
	5

	1. 
	Feeler gauge
	6

	1. 
	Drawing board
	25

	1. 
	Measuring tap
	4

	1. 
	Shaper Machine with accessories
	2

	1. 
	Empty tool box
	10

	1. 
	Ear plug
	25

	1. 
	Face  sheet
	12

	1. 
	Hard hat
	10

	1. 
	Fire extinguisher
	5

	1. 
	Computers
	10

	1. 
	Set squares
	4

	1. 
	Markers(Erasable)
	12

	1. 
	Scissors
	5

	1. 
	Marking Chalk
	2 packets

	1. 
	Bearing pullers
	5

	1. 
	Hand grinder
	1

	1. 
	Heat gun
	1

	1. 
	Pipe grover
	2

	1. 
	Trolleys
	1

	1. 
	Chairs
	25

	1. 
	 Teacher table
	1

	1. 
	Surface plate
	1

	1. 
	Tap and Die set
	1

	1. 
	pencils
	3 packets



	S. No
	Consumable

	1
	MS square

	2
	Lube oil

	3
	Grees

	4
	Cleaning brush

	5
	Cotton waste

	6
	Grinder wheel

	7
	Cutting oil

	8
	Sand paper

	9
	Ms Round Bar

	10
	First Aid box Medicines

	11
	Fire extinguisher

	12
	Carocine Oil

	13
	Nut Bolt Different Types

	14
	Electrode

	15
	Power Brush 0

	16
	Cutting Disk 0

	17
	Grinding Disk

	18
	Pencil Grinder Stone

	19
	Oxygen cylinder

	20
	Acetylene cylinder

	21
	PVC Pipe

	22
	Steel pipe

	23
	Marking chalk

	24
	Aluminum round bar

	25
	WD 40

	26
	Pencil

	27
	Eraser

	28
	Cutting saw blades

	29
	Rivets

	30
	brazing rods

	31
	Welding rods

	32
	Cleaning cloth

	33
	soap



34
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