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[bookmark: _Toc134748705]  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: _Toc134748706]  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.

[bookmark: _Toc134697270][bookmark: _Toc134748707]  Summary of Competency standards	

	S.NO
	Competency standards
	level
	category

	1.
	Perform Basic Engineering Drawing
	L3
	Technical

	2.
	Perform calculation and estimation for mechanical work
	L3
	Technical

	3.
	Pipe fitting
	L3
	Technical

	4.
	Perform Basic Shaper Operations
	L3
	Technical

	5.
	Perform Basic Milling Operations
	L3
	Technical

	6.
	Perform Surface Grinding Operations
	L3
	Technical

	7.
	 Install Machinery and Equipments
	L3
	Technical

	8.
	Perform Preventive and Corrective Maintenance
	L3
	Generic



[bookmark: _Toc479859627][bookmark: _Toc4860385][bookmark: _Toc26927734][bookmark: _Toc40467843][bookmark: _Toc134748708]  Date of Development

National qualification of Level-3 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: _Toc134748709]  Members of Qualifications Development Committee 

The following members participated in the qualification’s development and validation of these qualifications:
[bookmark: _Toc9946218][bookmark: _Toc11027897][bookmark: _Toc132325305][bookmark: _Toc136598970]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



Date of Validation

The National Competency Standards Level-3 for General Fitter (Advance)” 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-3 for General Fitter (Advance)” shall be reviewed after 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:
	
[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 3 in General Fitter (Advance) is General Fitter (Basic) Level 2 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






 
[bookmark: _Hlk50802898] 

1. [bookmark: _Toc134748711]Perform Basic Engineering Drawing

Overview:

                    This competency standard deal with learning the competencies needed to perform basic engineering drawing. That includes lettering/lines, different designs using geometrical shapes. It will also allow you to learn orthographic views, dimensioning and drawing symbols, development drawing and drawing of fasteners. Your underpinning knowledge will be sufficient to provide you the basis for your work.

	Competency Units
	Performance Criteria

	CU1.  Explore the Lettering and Lines
	
P1. Draw different types of lettering
P2. Draw different types of lines


	CU2.  Create sketches Using Different Geometrical Shapes
	
P1. Draw different shapes through lines including:
· Circle 
· Triangle
· Square
· Rectangle
· Curves 
· Polygons
P2. Create a drawing using different shapes


	CU3.  Explore Orthographic Projections of simple shapes 

	
P1. Draw first angle projection of given job.
P2. Draw third angle projection of given job.
P3. Draw different section views of given jobs.

	CU4.  Draw development drawings 
	
P1. Draw development drawing of cylinder
P2. Draw development drawing of cube 
P3. Draw development drawing of cone


	CU5.  Draw drawing of fasteners
	
P1. Draw different types of screw threads
P2. Draw different types of rivet joints.
P3. Draw  views of nut  and bolts

	CU6.  Explore types of dimensioning.
	
P1. Write down dimension units and set scale for dimensioning
P2. Draw different types of dimensions lines.
P3. Write-down dimension values and tolerances.


	CU7.  Explore drawing symbols 
	
P1. Draw different drawing symbols.
P2. Draw geometrical tolerance symbols.
P3. Write-down symbol details where necessary.



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 of orthographic projections
· Types of dimensioning and drawing symbols 
· Types of fasteners 
· Assembly drawings
· Types of development drawings
· Different types of drawing pencils 
· Different types of ruler/scales

Critical Evidence(s) Required

The candidate needs to produce any or all of the following documents/evidences:

· Create a design using different geometrical shapes.
· Draw first and third angle projection with symbols
· Draw different assembly drawings with dimensioning and drawing symbols

Tool and Equipment

· Drawing board
· T square
· Pair of Set squares
· Drawing Box (Compasses, divider, protractor, rule)
· Sharpener/ Sand paper
· French Curves
· Set of Card board scales
· Pencil








2. [bookmark: _Toc134748712]Perform Calculations and Estimation for Mechanical Work

Overview:

                     This competency standard deal with learning the competencies needed to Calculate and Estimate for Mechanical Work. That includes perform the estimation of materials, machines and labor cost. It will also allow you to learn costing for the work. Your underpinning knowledge will be sufficient to provide you the basis for your work.

	Competency Units
	Performance Criteria

	CU1.  Perform Estimation of Materials
	
P1. Interpret engineering drawing.
P2. Identify requirements of the material(s) for the work in accordance with the job specifications and drawing
P3. Confirm the requirement of the materials from the client or supervisor for accurate estimation 
P4. Quantify  materials as per drawing 
P5. Use appropriate methods for the calculation of cost of materials and accessories keeping in view the current market prices 
P6. Present the cost estimates to the client or supervisor for approval 
P7.  Make necessary adjustments in estimates, where required

	CU2.  Prepare Costing for the Work
	
P1. Calculate man-hours and machine-hours for work in accordance with the job requirements 
P2. Prepare labor cost for the work using appropriate procedures



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 mechanical terminologies including RPM, cutting speed, feed etc.
· Use of measuring and marking tools.
· Mathematical calculations of the machines.
· Basic mathematical formulas & numerical solving skills.
· Interpretation of layout plans/diagrams, service manuals and manufacturer specifications, technical sketches, graphic symbols etc. 
· Common Types of materials used in Machinist work.
· Method of calculating labour costs/overheads/profit margin etc.
· Norms in interacting and negotiating with customers/clients.
· Norms and standard formats of preparing estimates. 
· Record keeping and reporting.

Critical Evidence(s) Required

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

· Prepare estimate according to the drawing/job.


Tool and Equipment

· Paper Tape for Sheet Pasting on Drafting Table.
· Markers (Blue, Green, Black & Red).
· Measuring Instruments, Marking Tools & Gauges (Assorted Range).
· Scientific Calculator.
· Paper Cutters, Paper Scissors, Highlighters, File Covers & Paper Punch.
· Stencil of Various Shapes - Circle, Square Box, Ellipse, French Curves etc.
· Wooden Cabinet, Steel Almirah.
· Surface Plate with Stand (Cast Iron / Graphite) 24 X 24 Inches.
· Height Gauge, Step Gauge, Filler Gauge, Stubs Wire Gauge (Assorted Range).






















3. [bookmark: _Toc134748713]Pipe Fitting

Overview:

                   This competency standard covers the skills and knowledge required to perform   processes related to pipe fittings. These include, grinding, making flanged joints, grooved, brazing, soldering, threading, bending and joining pipes.

	Competency Units

	Performance Criteria

	CU1.  Cut pipes 
	
P1. Perform measurement of pipe according to the drawing/ job specification 
P2.  Mark the job piece according to the drawing/ job specification 
P3. Select appropriate tools/ equipment according to the given material 
P4. Cut the pipe as per job requirement and according to safety rules 
P5. Remove burr. 

	CU2.  Perform threading on pipes 
	P1. Perform measurement of pipe according to the given drawing/ job specification 
P2.  Mark the workpiece according the given drawing/ job specification 
P3.  Select appropriate tools/ equipment to thread the given pipe. 
P4. Perform threading of pipes using pipe threading die as per standard 

	CU3.  Join pipes
	P1.          Make thread joint 
P2.          Make flanged joint
P3.           Perform grooved joint
P4.           Prepare braze joint

	CU4.  Bend pipes
	P1.         Identify tools for pipe bending
P2. Perform measurement of pipe according to the given drawing/ job specification 
P3. Mark the workpiece according the given drawing/ job specification 
P4. Select appropriate tools/ equipment to bend the given pipe. 
P5. Bend pipes according to the given job



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:

· Explain  different types of pipe 
· Describe the safety features to check the working area 
· Knowledge and identification of work-related tools/equipment 
· Describe the necessity of marking 
· Explain methods to cut different types of pipe 
· Enlist methods of pipe bending 
· Explain types of thread in pipe 
· Explain making of grooves in pipe 
· State use of threading dies & other threading instruments 
· Define necessary points to consider during threading process  
· Describe cleaning procedure of work area 
· Describe all necessary environmental precautious and protective measurers 

Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard:
 
· Interpret drawing 
· Perform cutting of pipe 
· Perform bending of pipe  
· Make threaded joint 
· Make flanged joint
· Prepare grooved joint
· Prepare braze joint

Tool and Equipment

· Leather Gloves 
· Goggles  
· Safety Shoes 
· Measuring Tape
· Combination Pliers 
· Vernier Caliper 
· Inside/Outside Calliper 
· Pointing chisel 
· Ball Peen Hammer 
· Straight Peen Hammer 
· Pipe Wrench  
· Pipe Vice 
· Ratchet die set
· Hand Hack Saw 
· File Set 
· Pipe Reamer Set 
· Adjustable Wrench
· Screw Driver Set 
· Allen Key Set 
· Tin Snip Cutter
· Open End Spanner Set
· Combination Spanner Set 
· Hydraulic Pipe Bender 
· Heat Gun 
· Gas Cutter Set with Torch, Pipe and Cylinders 
· Magnet Sprit Level 
· Water Level Pipe 12 meter 
· Soldering Iron 
· Flaring Tool Set 
· Swaging Tool Set 
· Tube Cutter 
· Bench Vice
· Tri Square 
· Disc Power Cutter 
· Centre punch 
· Chalk Liner 
· Baby Grinder 4” 
· Pipe Grover 
· Oil can 
· Portable scrap metal box
· Fitting items 






















4. [bookmark: _Toc134748714]Perform Basic Shaper Operations

Overview:

                    This competency standard deal with learning the competencies needed to Perform Basic Shaper Operations. That includes prepare shaper machine for operation, produce a square shape work piece, V-shape work piece on work piece according to instructions. Your underpinning knowledge will be sufficient to provide you the basis for your work.

	Competency Units
	Performance Criteria

	CU1.  Prepare Shaper 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.  Set tool and job for Shaper Machine for Operation
	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamp the material of work-piece and tool into its holding devices as per standard practice.
P3. Maintain safe distance between surface of work-piece and tooltip as per prescribed method.
P4. Adjust the ram placement and stroke length according to the length of job.
P5. Adjust the parameters of shaping (speed and feed) from control unit as per prescribed method.

	CU3.  Produce a square shape work piece
	
P1. Select safe procedures and tools to accomplish the work.
P2. Perform the shaping operation at top surface of workpiece to get flatness as per initial requirements
P3. Re-clamp the work-piece by rotating to next surface as per prescribed method
P4. Shape entire work-piece by following the above stated method for next surfaces to get square shaped workpiece according to drawing
P5. Check quality of the component at suitable intervals.
P6. Shut down the machine at safe position after finishing the work.

	CU4.  Produce V-shape work piece
	
P1. Select safe procedures and tools to accomplish the work.
P2. Mark work-piece according to the drawing
P3.  Ensure proper clamping of the work-piece and the tool according to standard practice
P4. Set and align the sliding degree of head according to required angle
P5. Start the angular shaping operation to get required angle as per marked lines of layout.
P6. Shape entire work-piece to get angle and sizes of work-piece according to the drawing
P7. Check quality of the component at suitable intervals.
P8. 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
· Shaper cutting tools and holding devices 
· Types and uses of basic measuring instruments required during shaper operations
· Types and uses of layout tools
· Types of shaping machines and their working procedure 
· Ram and stroke settings 
· Mechanical Properties and strength of materials 
· Feed and speed settings 

Critical Evidence(s) Required

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

· Prepare a component containing the following shaper operations with marking: 
· Setting of machine, tool and cutting parameters 
· Square job as prescribed method 
· V-shape cutting of job as per requirement
· Produce keyway on work piece as per requirement.

Tool & Equipment

· Shaper machine
· Machine Vice 
· Tri square 
· Vernier Caliper 
· Dial indicator with magnet stand 
· Point cutting tools 
· Personal Protective Equipment
· Bevel protector
· Spirit level






5. [bookmark: _Toc134748715]Perform Basic Milling Operations

Overview:

                    This competency standard deal with learning the competencies needed to perform basic milling operations. That includes setting a milling machine for a job, work piece setting, prepare the job and inspect the job according to instructions. Your underpinning knowledge will be sufficient to provide you the basis for your work.

	Competency Units
	Performance Criteria

	CU1.  Prepare Milling machine for  job
	
P1. Select safe procedures and tools to accomplish the work.
P2. Select appropriate tool & clamping device according to the job requirement.
P3. Manage the measuring instruments as per job requirement.
P4. Mount the cutter as per standard procedure
P5. Set machine parameters according to the job requirement
P6. Arrange cutting fluid as per job requirement


	CU2.  Perform six face squaring on work piece
	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamping and aligning the work piece as per SOPs 
P3. Clamp the tool properly in tool holding device.
P4. Set machine parameter as per job requirement
P5. Ensure final clamping of work piece & set work piece in required position using job clamping devices.
P6. Start squaring operation by initial touching and adjust the depth of cut as per SOPs.
P7. Carry out squaring operation on all six faces of job as per standard procedure
P8. Check quality of the component at suitable intervals.
P9. Shut down the machine at safe position after finishing the work.


	CU3.  Perform step milling operation on work piece
	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamping and aligning the work piece as per SOPs 
P3. Clamp the tool properly in tool holding device.
P4. Set machine parameter as per job requirement
P5. Ensure final clamping of work piece & set work piece in required position using job clamping devices.
P6. Start step milling operation by initial touching and adjust the depth of cut as per SOPs.
P7. Carry out step milling operation as per standard procedure
P8. Check quality of the component at suitable intervals.
P9. Shut down the machine at safe position after finishing the work.


	CU4.  Perform slot cutting operation on work piece
	
P1. Select safe procedures and tools to accomplish the work.
P2. Clamping and aligning the work piece as per SOPs 
P3. Clamp the tool properly in tool holding device.
P4. Set machine parameter as per job requirement
P5. Ensure final clamping of work piece & set work piece in required position using job clamping devices.
P6. Start slot cutting operation by initial touching and adjust the depth of cut as per SOPs.
P7. Carry out slot cutting operation as per standard procedure
P8. Check quality of the component at suitable intervals.
P9. 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 milling operations
· Types of Milling machines & their usage 
· Parts of milling machine
· Different types of attachment used on milling machine
· Types and applications of clamping devices for milling machine
· Machine parameter settings 
· Sequence of operations to achieve the job requirements
· Types of milling cutters

Critical Evidence(s) Required

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

· Perform six face squaring on work piece 
· Perform step milling operation on work piece
· Perform slot cutting operation on work piece

Tool & Equipment

· Vertical/Horizontal Milling machine with accessories  
· Milling cutters
· Machine Vice 
· Tri square 
· Vernier Calliper 
· Dial indicator with magnet stand 
· Point cutting tools 
· Personal Protective Equipment

6. [bookmark: _Toc134748716]Perform Surface Grinding Operations

Overview:

                    This competency standard deal with learning the competencies needed to perform surface grinding operations. That includes mounting and dressing of grinding wheel on surface grinding machine and perform surface grinding operations. Your underpinning knowledge will be sufficient to provide you the basis for your work.

	Competency Units
	Performance Criteria

	CU1.  Perform Mounting on surface Grinding machine
	
P1. Select appropriate grinding wheel according to the work piece material.
P2. Mount the grinding wheel as per standard procedure


	CU2.  Perform Dressing  of Grinding Wheel
	
P1. Select appropriate wheel dresser for grinding wheel.
P2. Dress the grinding wheel as per standard procedure
P3. Shut down the machine after completion the task.

	CU3.  Perform Surface Grinding
	
P1. Select appropriate tool & clamping device according to the job requirement.
P2.  Manage the measuring instruments as per job requirement.
P3. Switch on the machine  and check coolant  levels
P4.        Run machine warm-up cycle
P5. Clamp the work piece as per standard procedure
P6. Set travel length of machine table as per workpiece
P7. Check the grinding machine safety covers before starting the process
P8. Maintain safe distance between work piece & grinding wheel
P9.        Apply coolant on grinding surface 
P10. Perform grinding as per standard procedure.
P11. Clean & deburr the workpiece
P12. Verify dimensional and geometrical accuracy at suitable intervals.
P13. Shut down the machine in 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 grinding operations
· Types of hand grinding and surface grinding machines
· Grinding Machine Operations
· Specification of grinding wheels & their application
· Dressing procedure of grinding wheel
· Defects of grinding wheel 
· Coolant & procedure of application
· Calculating the RPM of grinding wheel according to the job requirement 

Critical Evidence(s) Required

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

· Perform surface grinding.
· Must be able to maintain parallelism and perpendicularity of work piece.

Tool & Equipment

· Surface Grinding Machine with accessories and consumables 
· Tri Square
· Outside Vernier Calliper
· Vernier Height gauge
· Dial indicators with magnetic stand
· Outside Micrometer
· Set of Adjustable Wrench
· Spanners for Grinding wheel Mounting/Unmounting
· L-key sets
· Mallets Hammer
· Wheel dresser











7. [bookmark: _Toc134748717]Install Machinery and Equipment

Overview:

                      This competency standard deal with learning the competencies required to install various types of machinery and equipment in workshops, factories, or laboratories, in accordance with manufacturer's specifications

	Competency Units
	Performance Criteria

	CU1.  Identify method of installing machine/equipment
	
P1. Assign location for installing the machine/equipment identified, according to layout. 
P2. Follow instructions obtained from superiors if necessary. 
P3. Apply appropriate method of installation determined referring to manufacturer's handbook/manual.


	CU2.  Determine required tools, equipment, material and technical assistance.
	
P1. Determine required tools, equipment and materials according to selected method of installation. 
P2. Follow required technical assistance identified according to selected method of installation.

	CU3.  Determine sequence of procedures required to install machine/ equipment.

	
P1. Follow correct sequence of procedures determined after reading manual/handbook/installation diagram. 
P2. Prepare installation plan/sketch to facilitate installation. 
P3. Select required tools, equipment, machinery and technical assistance obtained/arranged.


	CU4.  Carry out procedures required to install machine/equipment
	
P1. Pick Machine/equipment and accessories removed from crate/packing and move to prepared location using appropriate equipment, ensuring safety. 
P2. Install Machine/equipment using appropriate tools, equipment and machinery in the proper sequence, ensuring safety, using specified quality and quantity of material required.


	CU5.  Ensure correct installation of machine/equipment.
	
P1. Correct leveling of machine/equipment checked using built in or separate leveling instrument. 
P2. Compliance with instructions and specifications given in manufacturer’s data ensured by checking installation using appropriate means. 
P3. Complete installation by requesting provision of power, water, steam, compressed air or other gases as relevant. 
P4. Ensure safety Machine/equipment made ready for trial in accordance with commissioning instructions. 
P5. inform superior of the completion of the installation in accordance with organisation's procedures.




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:

· Use of appropriate tools, equipment and material.
· Ability to communicate.
· Read and interpret technical drawings and manuals.
· Use various tools/machines/equipment.
· Measuring instruments and relevant units.
· Use measuring instruments.
· Perform calculations.
· Plan out the work.
· Various methods of disassembling and assembling components.
· Follow safety procedures.
· Methods of installing machines/ equipment.
· Methods of alignment.
· Commissioning procedures.
· Prepare mounting points and bases.
· Use personal protective equipment.
· Handle and transport material.
· Selection of nuts, bolts and abrasives.
· Safety symbols and procedures.
· Gas and arc welding.

Critical Evidence(s) Required

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

· Prepare workplace place for the installation.
· Transport machine/equipment to the site/workshop.
· Fix rag bolts/plugs/mounting clamps.
· Place and level the machine/equipment.
· Install machine/equipment in accordance with the manufacturer’s instructions.
· Make necessary adjustments and prepare the machine/equipment for commissioning, while ensuring safety at all times.

Tool & Equipment

· Measuring tapes.
· Steel rulers.
· Set squares.
· Marking chalk.
· Marking tools.
· Hammers.
· Hand grinder.
· Scrapers.
· Wrenches (assorted size).
· Pipe wrenches.
· Torque wrenches.
· Spanners.
· Screw drivers.
· Taps and threading dies.
· Allen keys.
· Cold chisels.
· Pliers.
· Level bars.
· Levelling instruments.
· Chain blocks
· Screws.
· Foundation bolts.
· Turnbuckles.
· Bolts and nuts.
· Packing.
· Clamps.
· Shims.
· Feeler gauges.
· Personal protective equipment.
· Spirit level.
· Dial gauge.














8. [bookmark: _Toc134748718]Perform preventive and corrective maintenance

Overview:

                    These Competency Standards identify the competencies required to perform maintenance functions by a General fitter in accordance with the organization's approved guidelines and procedures.  You will be expected to perform preventive and corrective maintenance of machines and tools   as well as general housekeeping and maintenance of tools and machines.  Your underpinning knowledge will be sufficient to provide you the basis for your work.

	Competency Units
	Performance Criteria

	CU1.  Perform general housekeeping 
	
P1. Prepare checklist for daily cleanliness of the  workplace.
P2. Place all the tools & material in proper place to ensure safe  work.
P3. Prepare specific guidelines and checklists to conduct maintenance and housekeeping of machines & tools.
P4. Respond appropriately to safety hazards on all bench-work tools and machines.
P5. Apply appropriate methods and techniques for cleanliness and maintenance of machines & tools.
P6. Clean and maintain all workplace tools & machines as per housekeeping checklists or given instructions.
 

	CU2.  Perform preventive maintenance of machines and tools 
	
P1. Read and interpret maintenance schedule carefully.
P2. Prepare machine history record - date of installation, condition, oiling and maintenance.
P3. Prepare oiling and greasing chart (daily, weekly or Monthly as per machine requirement).
P4. Observe problems and carry out routine maintenance as per given instructions and schedules.
P5. Check for tightness or alignment of machine parts following standard procedures.
P6. Report faults and problems of the machines if not controllable to the person concerned.


	CU3.  Perform corrective maintenance of machines 
	
P1. Diagnose the faults following standard procedures.
P2. Select and use required tools and equipment following standard procedures.
P3. Disassembled the faulty machine parts as per the manufacturer manual following standard procedures.
P4. Assemble the machine parts as per the manufacturer manual standard.






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:

· Knowledge of guidelines and checklists to conduct maintenance and housekeeping of machines & tools.
· Adopt  habit of daily cleanliness  of workplace  and lubrication  of the machine  as per given checklist  of oiling
· Knowledge  of storing  all tools and material  in specific place
· [bookmark: _GoBack]Maintain history  record of assigned  machine
· Underpinning knowledge of inspection tools
· Understand  machine  operations, types of lubrication and its  grades 
· Identify faulty/damaged/ worn out parts which can be removed 
· Ethics, integrity and occupational Health and Safety (OSH)

Critical  Evidence(s) Required

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

· Clean and maintain all bench-work tools and machines  as per housekeeping checklists  or instructions given
· Inspect parameters of machines following standards
· Diagnose the faults following standards

Tool & Equipment

· Lubrication Oils, Kerosene Oil and WD-40 Cans (Household Chemicals or Penetrating Oils & Water Displacing Sprays etc.).
· Measuring instruments
· Bearing Pullers
· Alumunium Ladder-8 To 10 Feet Height
· Work-Bench, Work-Table & Stools
· Electric Table Lamps, Torch Lights
· Maintenance Tool-Kits
· Measuring & Marking Tools
· Machine Repairing Tool Kits
· Hammers and shaft pullers
· Spray guns and oil containers
· Grease and grease guns
· Anvil and power vice
· Tool kits for general purpose
· Personal protective equipment’s
· Jack, Crane and Lifting pulley




[bookmark: _Toc134748719]

List of consumable Machinery/Equipment’s  of 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 pckt

	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 pckts

	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 pckts



	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
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