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[bookmark: _Toc86834754][bookmark: _Toc86931969][bookmark: _Toc86932155][bookmark: _Toc86932343][bookmark: _Toc86934244][bookmark: _Toc86834755][bookmark: _Toc86931970][bookmark: _Toc86932156][bookmark: _Toc86932344][bookmark: _Toc86934245][bookmark: _Toc86834756][bookmark: _Toc86931971][bookmark: _Toc86932157][bookmark: _Toc86932345][bookmark: _Toc86934246][bookmark: _Toc86834757][bookmark: _Toc86931972][bookmark: _Toc86932158][bookmark: _Toc86932346][bookmark: _Toc86934247]The National Vocational and Technical Training Commission (NAVTTC) recognizes the importance of vocational and technical education in equipping the workforce with the necessary skills and competencies to meet the evolving needs of the industry. In line with its commitment to promoting skill development and enhancing employability, NAVTTC intends to develop competency standards (CS) for the trade of "Auto & Farm Machinery Technician" in Pakistan.
Auto and Farm Machinery Technician field is critical to numerous sectors, including agriculture, construction, and transportation. This profession involves a broad range of knowledge and skills related to the maintenance, repair, and operation of agricultural and automotive machinery. With advancements in technology and an increasing emphasis on efficiency and sustainability, the demand for skilled professionals in this field is steadily growing.
The development of competency standards for the Auto and Farm Machinery Technician trade aims to establish a framework that defines the essential knowledge, skills, and attitudes required for individuals to perform effectively in this field. These standards will serve as a benchmark for training providers, employers, and learners, ensuring that the workforce is equipped with the competencies necessary to meet industry requirements and contribute to Pakistan's economic growth.
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 Practical Activity's 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. 
This qualification can create a considerable impact in the following areas
· Efficient farm management
· Maximized crop yield
· Safety & Environmental Procedures
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 Practical Activity to go green as per their industry standards. 
[bookmark: _Toc176615643]Purpose of training programme
The qualification is 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 Curriculum and Assessment Packages to be used by training institutions and Qualification Awarding Bodies respectively.
The purpose of the training is to equip trainees with advanced skills in Auto & Farm Machinery Technology, emphasizing the integration of green skills. This includes the maintenance, repair, and sustainable operation of auto and farm machinery, converting these competencies into value-added products that meet international market standards. The program aims to fit skilled graduates into the National Vocational Qualification Framework, facilitating their vertical career progression and qualification equivalencies at par with international standards.
[bookmark: _Toc176615644]Overall objectives of the training course
The primary objective of this training program is to provide the trainees with up-to-date knowledge and skills required by the auto and farm machinery sector, with a focus on auto and farm machinery technicians, through a comprehensive 1-year training program. This will enable them to cope with the challenges of the industry and perform effectively. After completing the course, trainees will be able to secure jobs in the auto and farm machinery industry and even able to perform as entrepreneurs. The course content is specifically designed to cover all major areas of auto and farm machinery technology, including repair, maintenance, and diagnostics. 
The overall objectives of developing this qualification are to:
· Provide trainees with up-to-date knowledge and skills required by the auto and farm machinery sector Provide basis for competency-based assessment recognized and accepted by employers in the industry.
· Enable trainees to cope with industry challenges and perform effectively.
· Equip trainees for jobs in technical supervision in the auto and farm machinery industry
·  Empower trainees to become entrepreneurs in the auto and farm machinery sector
· Cover all major areas of auto and farm machinery technology, including repair, maintenance and diagnostics.
· Improve the overall quality of training delivery and set national benchmarks for training of Auto and Farm Machinery Technicians (Level 4) in the country
[bookmark: _Toc176615645]Competencies to be gained after completion of course
After completing this course, the trainee will be capable of performing different tasks in the auto and farm machinery industry, particularly in technical supervision and maintenance effectively. Furthermore, this specialized training program enables the trainee to develop multifaceted competencies such as creative thinking, problem solving, research skills, personal & group management, strong presentation & communication skills, technical & professional negotiations techniques related to auto & farm machinery industry. The below listed competencies, fostered by this training program, significantly enhance the trainees' profiles, boosting their employability and career prospects in the auto and farm machinery industry:
· Knowledge and concepts of auto and farm machinery repair, maintenance, and diagnostics
· Ability to apply theoretical knowledge to practical situations in the auto and farm machinery industry
·  Identification and exploration of potential areas for improvement in auto and farm machinery operations
· Develop strategies to maintain the quality and safety of the workplace
· Safe and secure use of workplace tools, techniques and materials at worksites
· Ability to work efficiently in commercial auto and farm machinery setups and meet deadlines
· Digital documentation and effective communication skills for reporting and collaborating on auto and farm machinery projects
· Knowledge to Apply Green Skills in Auto & Farm Machinery work site.
[bookmark: _Toc176615646]Job opportunities available immediately and in the future
The successful pass out of this course may avail entrepreneurial opportunities and/or fetch job/employment in Auto & Farm Machinery sectors as Mechanic (Level-IV)
[bookmark: _Toc176615647]Trainee entry level
Entry requirements for this qualification are Middle Preferably Matric.
[bookmark: _Toc176615648]Minimum qualification of trainer
· Graduate (B.Sc. Engg.) in Agricultural Engineering.
· DAE (Mechanical Power Specialized in Auto & Farm machinery) with two years related experience.
· G-II (Auto & Farm Machinery) with 5 years related experience.
[bookmark: _Toc176615649]Recommended trainer trainee ratio
The recommended trainer and trainee ratio per class is 1:25
[bookmark: _Toc176615650]Medium of instruction
Urdu, English or Local Language
[bookmark: _Toc176615651]Curriculum Development Committee
The following members participated in the Curriculum development workshop from 03 September to 07 September 2024, in Lahore:
	Sr. No
	Name
	Designation & Organization

	1. 
	Mr. Muhammad Arslan
	Cluster Manager, Punjab Small Industries, Lahore

	1. 
	Mr. Aamar Waseem
	Instructor Auto & Farm, TEVTA Punjab, Bhakkar

	1. 
	Mr. Imran Khan
	Assistant Director (Academics), KP-TEVTA

	1. 
	Dr. Muhammad Ghaffar 
	Associate Professor (rtd.) and Consultant Faculty of Engineering (PBI) University of Agriculture Faisalabad

	1. 
	Muhammad Saeed Ahmed 
	Agriculture officer, Agriculture Department, Government of the Punjab

	1. 
	Muhammad Nasir Khan
	DACUM Facilitator, Ex-DD(VT) SS&C Wing, NAVTTC, Islamabad


[bookmark: _Toc176615652][bookmark: _Toc176615653]Curriculum validation the course (total time, theory & practical)
	Module.
	Competency Standards
	Theory Hours
	Practical Hours
	Total Contact Hours
	Credit Hours

	Module01
	0716MSA1801 Comply Health and Safety Guidelines
	4
	16
	20
	2

	Module02
	0716MSA1802 Follow Communication Policy/Procedure at the Workplace
	4
	16
	20
	2

	Module03
	0716MSA1803 Interpret Drawings
	10
	30
	40
	4

	Module04
	0716MSA1804 Perform Bench Work
	16
	84
	100
	10

	Module05
	0716MSA1805 Perform Repair/Maintenance of Petrol Engines
	26
	154
	180
	18

	Module06
	0716MSA1806 Perform Repair/Maintenance of Diesel Engines
	30
	170
	200
	20

	Module07
	0716MSA1807 Perform Repair/Maintenance of Suspension, Steering and Braking System
	12
	48
	60
	6

	Module08
	0716MSA1808 Perform Repair/Maintenance of Transmission system
	20
	60
	80
	8

	Module09
	0716MSA1809 Perform Repair/Maintenance of Farm Machinery
	15
	85
	100
	10

	Module10
	0716MSA1810 Perform Repair/Maintenance of Agriculture Implements
	48
	132
	180
	18

	Module11
	0716MSA1811 Perform Repair/Maintenance of Electric Components
	48
	132
	180
	18

	Module12
	0716MSA1812 Adopt Green Practices at Workplace
	9
	10
	19
	2

	Module13
	0716MSA1813 Develop Entrepreneurship Skills
	4
	16
	20
	2

	Module14
	Adopt Soft Skills
	01
	0
	01
	0

	
	Total
	247
	953
	1200
	120





[bookmark: _Toc176615654]Summary of competency standards
The proposed curriculum is composed of 13 modules that will be covered in 1200 hours. This course should be delivered in a one-year period. The distributions of contact hours (practical & theory) are: 
· Theory: (20%) Practical (80%)
· Theory: 247 hours
· Practical:  953 hours
· Total: 1200 hours
[bookmark: _Toc176615655]Summary –overview of the curriculum
	Module Title
	Learning Units
	Theory Days/hours
	Workplace Days/hours
	Total Timeframe of modules

	Module
0716MSA1801 Comply Health and Safety Guidelines
	Analyze Hazards at Workplace 
Apply Personal Protective and Safety  Equipment (PPE) as per requirement 
Dispose-off hazardous Waste materials
	04
	16
	20

	Module
0716MSA1802 Follow the Communication Policy/Procedure at the Workplace
	1. Communicate in a team to achieve intended   outcomes.
1. Follow Supervisor’s instructions.	
	04
	16
	20

	Module
0716MSA1803 Interpret Drawings
	1. Perform Basic Mathematical calculations
1. Interpret Drawing 
1. Mark Layout.
	10
	30
	40

	Module
0716MSA1804 Perform Bench work
	1. Perform cutting and sawing operation 
1. Perform filling 
1. Perform Chiseling
1. Produce threads on work piece by tap & die
1. Perform Straightening
1. Perform riveting
1. Perform grinding using portable grinding machine
	16
	84
	100

	Module
0716MSA1805 Perform Repair/Maintenance of Petrol Engines
	1. Arrange tools and equipment to diagnose fault in petrol engine 
1. Dismantle the engine from the vehicle
1. Disassemble the engine
1. Diagnose fault in Electrical System
1. Repair/Replace faulty components in electrical system
1. Diagnose fault in Fuel & ignition system
1. Repair/Replace faulty components in Fuel & ignition system
1. Diagnose fault in cooling system
1. Replace/repair faulty components in cooling system
1. Diagnose fault in Lubrication system
1. Replace/repair faulty components in lubrication system
1. Diagnose fault in Intake & Exhaust system
1. Replace/repair faulty components in intake & exhaust system
1. Assemble the Engine
1. Interconnect external accessories of engine
1. Carry out work performance

	30
	170
	200

	Module
0716MSA1806 Perform Repair/Maintenance of Diesel Engines
	1. Arrange tools and equipment to diagnose fault in Diesel engine 
1. Dismantle the engine from the vehicle
1. Disassemble the engine
1. Diagnose fault in Fuel System
1. Repair/Replace faulty components in fuel system
1. Diagnose fault in cooling system
1. Replace/repair faulty components in cooling system
1. Diagnose fault in Lubrication system
1. Replace/repair faulty components in lubrication system
1. Diagnose fault in Intake & Exhaust system
1. Replace/repair faulty components in intake & exhaust system
1. Assemble the Engine
1. Interconnect external accessories of engine
1. Carry out work performance
	30
	170
	200

	Module
0716MSA1807 Perform Repair/Maintenance of suspension, steering and braking system
	1. Arrange tools and equipment to diagnose fault in suspension, steering and braking system 
1. Diagnose fault in suspension system 
1. Replace/repair faulty components in suspension system
1. Diagnose fault in Steering System
1. Repair/Replace faulty components in steering system
1. Diagnose fault in braking system
1. Repair/Replace faulty components in braking system
	12
	48
	60

	Module
0716MSA1808 Perform Repair/Maintenance of transmission system
	1. Arrange tools and equipment to diagnose fault in transmission system 
1. Diagnose fault in manual transmission system 
1. Replace/repair faulty components in manual transmission system
1. Diagnose fault in automatic transmission
1. Replace/repair faulty components in automatic transmission system
	30
	170
	200

	Module
0716MSA1809 Perform Repair/Maintenance of Farm Machinery
	1. Arrange tools and equipment to diagnose fault in farm machinery 
1. Diagnose fault in tractor 
1. Replace/ repair  faulty components in tractor 
1. Diagnose fault in combine harvester 
1. Replace/repair faulty components in combine harvester
1. Diagnose fault in Reaper
1. Replace/repair faulty components in Reaper
	15
	85
	100

	Module
0716MSA1810 Perform Repair/Maintenance of Agriculture Implements
	1. Arrange tools and equipment to diagnose fault in Agriculture Implements
1. Diagnose fault in:
·  Farm Trolley
· Land Scrapper
· Mold Board Plough
· Disc Plough
· Cultivator
· Rotavator
· Ridger
· Seed Drill
· Seed Planter
      Sprayers
1. Replace/Repair faulty components in:
· Farm Trolley
· Land Scrapper
· Mold Board Plough
· Disc Plough
· Cultivator
· Rota veter
· Ridger
· Seed Drill
· Seed Planter
Sprayer
1. Diagnose fault in Land Leveler and Laser      Leveler
1. Replace/repair faulty components in Land Leveler and Laser Leveler
1. Carry out Work Performance
	48
	132
	180

	Module
0716MSA1811 Perform Repair/Maintenance of Electric Components
	1. Arrange tools and equipment to diagnose fault in electric implements 
1. Diagnose fault in electric motor & devices
1. Replace/repair faulty components in electric motor and devices
1. Diagnose fault in battery pack & devices
1. Replace/repair faulty components in battery pack & devices
1. Diagnose fault in power control unit and devices
1. Replace/repair faulty components in power control unit and devices
1. Diagnose fault in charging system
1. Replace/repair faulty components in charging system
1. Diagnose fault in monitoring system and devices
1. Replace/repair faulty components in monitoring system and devices
1. Carry out work Performance
	48
	132
	180

	Module
0716MSA1812 Adopt Green Practices at Workplace documents
	1. Segregate types of waste 
1. Adopt waste reduction strategies 
1. Conserve Resources 
	09
	10
	19

	Module
0716MSA1813 Develop Entrepreneurship Skills 
	1. Concept of Entrepreneurship
1. Project Preparation & Marketing Analysis
1. Investment Procurement
	4
	16
	20

	Module 14 Adopt Soft Skills (Annexed)
	1. Establish personal work goals
1. Set and meet own work priorities
1. Develop and maintain professional competence
	01
	0
	01

	Total Hours
	247
	953
	1200





[bookmark: _Toc86834772][bookmark: _Toc86931987][bookmark: _Toc86932173][bookmark: _Toc86932361][bookmark: _Toc86934262][bookmark: _Toc176615656]Core modules
[bookmark: _Toc176615657]Module 0716MSA1801 Comply Health and Safety Guidelines
Objectives: 
This module is designed to develop skills and competency required to maintain Occupational Health and Safety and take remedial measures to deal with the emergencies in a professional manner, thus minimizing the losses and providing a safe and healthy working environment. The learner will also be able to practice green skills and become more environmental friendly.
	Duration:
	Total hours
	20
	Practical:
	16
	Theory:
	4



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. Analyze Hazards at Workplace
	· Interpret relevant work processes and procedures to identify risk to Health, hygiene and safety at workplace.
· Record processes, tools, equipment and consumable materials that have the potential to cause harm.
· Check expiry of fire extinguisher.
· Operate fire extinguisher.
· Prepare Report of the identified risk to Health, hygiene and safety.

	· Health and safety precautions of the company.
· Procedure to identify the risks of hazards at workplace.
· Dealing with hazards to avoid any accident or injury.
· Safety reporting procedures and documentation.
· Understand fire extinguisher types and maintenance
· Procedures for fire safety and emergency response.

Practical Activity:
· Prepare report regarding safety issues at the given workplace.
	1 Hours Theory
4 Hours Practical
Total: 5 Hours
	· Safety Manuals and Procedure Documents
· Fire Extinguishers (various types for demonstration)
· Personal Protective Equipment (PPE)
· Fire Safety Posters and Diagrams
 
	Class room and lab

	Use Personal Protective and Safety Equipment (PPE) as per requirement
	· Ensure personal protective equipment is clean.
· Select personal protective equipment in terms of type   and quantity according to work orders.
· Wear, adjust, and maintain personal protective equipment to ensure correct fit and optimum protection in compliance with company procedures.
	· Components of personal protective equipment (PPE)
i. Safety gloves.
ii. Safety shoes.
iii. Helmet.
iv. Overall.
v. Safety glasses.
· Procedure for inspection procedure of PPEs.
· Procedure for PPE maintenance.
Practical Activity:
· Wear PPEs to ensure proper fit.
	1.5 Hours Theory
6Hours Practical
Total: 7.5 Hours
	· Safety Manuals and Procedure Documents
· Personal Protective Equipment (PPE)

	Class room and lab

	Dispose-off hazardous Waste materials
	· Segregate hazardous waste/ drug materials which needs to be disposed of.
· Collect hazardous or non-hazardous waste carefully from the designated area as per approved procedure.
· Cary out disposal of hazardous waste hazardous waste as per SOP's.
· Adopt necessary precautions such as putting masks and gloves while disposing hazardous waste/ materials as per standard operating procedure

	· Types of hazardous waste materials:
i. General waste
ii. Construction and demolition waste
iii. Hazardous waste
iv. Industrial waste
· Procedure to dispose hazardous waste.
Practical Activity:
· Demonstrate collecting given hazardous and non-hazardous waste.
	1.5 Hours Theory
6 Hours Practical
Total: 7.5 Hours
	· Safety Manuals and Procedure Documents
· Personal Protective Equipment (PPE)
· Steel Fire bucket
· Waste bins
	





[bookmark: _Toc176615658]Module 0716MSA1802 Follow Communication Policy / Procedure at the Workplace
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skills and knowledge required to follow communication policy/procedure at workplace. It encompasses the communication techniques used at the workplace. This unit emphasizes the importance of communication/procedure at the workplace
	Duration:
	Total hours
	20
	Practical:
	16
	Theory:
	4



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. Communicate in a team to achieve intended outcomes
	· Treat team members with respect and maintain positive relationships to achieve common organizational goals
· Listen supervisor's instructions carefully & comply
· Provide work related information to team members and identify interrelated work activities to avoid confusion
· Adopt communication skills, appropriate to work activities and organizational procedures
· Analyze problems and resolve them through discussion and mutual agreement
	· Importance of treating team members with respect to maintain positive relationships.
· Importance of sharing work-related information to avoid confusion.
· Applications of communication skills at workplace.
Practical Activity:
· Communicate in a group to achieve given goal.

	2 Hours Theory
8 Hours Practical
Total: 10 Hours
	· Communication Policies.
· Standard Operating Procedures
	Classroom and lab

	Follow Supervisor’s instructions 
	· Listen to the instructions of Supervisor 
· Follow instructions of the supervisor 
· Report to the supervisor as per SOPs 
	· Importance of listening to supervisor’s instructions.
· Procedure to follow instructions provided by the supervisor.
· Implementation of instructions as per procedures.
Practical Activity:
· Report to supervisor pertaining to given workplace matter.

	2 Hours Theory
8 Hours Practical
Total: 10 Hours
	· Communication Policies.
· Standard Operating Procedures
	Class room and lab





[bookmark: _Toc176615659]Module 0716MSA1804 Interpret Drawings
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to perform calculations, interpret drawings. It encompasses a broad range of techniques that are essential to Perform calculations, interpret drawings. 
	Duration:
	Total hours
	40
	Practical:
	30
	Theory:
	10



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. 	Perform Basic Mathematical calculations
	· Perform multiplication, subtraction, division and addition.
· Calculate radius, area, perimeter circumference, volume of circles, square, triangle etc.
· Find percentages and diameter

	· Basic mathematical operations (multiplication, subtraction, division, and addition).
Practical Activity:
· Calculate the radius, area, perimeter, and circumference of circles, squares, triangles.
· Calculate diameter of circles.
	2 Hours Theory
4 Hours Practical
Total: 6 Hours
	· Calculator
· Geometry Box
· Pencils
· Steel foot rule
	Class room and lab

		Interpret Drawing
	· Interpret symbols from the given drawing.
· Interpret scale of the given drawing.
· Interpret different types of abbreviations from the given drawing. 
· Extract dimensions from the given drawing.
· Estimate material from the given job specification/ drawing.
· Interpret different section views/ coordinated sections from the given drawing.
· Interpret revisions in drawing.
	· Symbols used in a technical drawing.
· Understand application of scale used in technical drawings.
· Procedure to extract dimensions from the drawing.
· Section views in technical drawing..
Practical Activity:
· Estimate material requirements from a given drawing.
	3 Hours Theory
12 Hours Practical
Total: 15 Hours
	· Calculator
· Drawing table
· Drawing Board
· Steel foot rule
· Pencils. 
· Geometry Box
	Class room and lab

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

	· Procedure to mark points according to given drawing dimensions.
· Procedure to draw lines accurately between marked points.
Practical Activity:
· Demonstrate center punching on the layout as per given drawing.
· Verify the marked layout.
	5 Hours Theory
14 Hours Practical
Total: 19 Hours
	· Tool board
· Calculator
· Drawing table
· Drawing Board
· Steel foot rule
· Pencils. 
· Marking tools.
· Geometry Box
	Class room and lab




[bookmark: _Toc176615660]Module 0716MSA1804 Perform Bench Work
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to perform suitable operations of cutting, sawing, filing, chiseling, straightening, riveting, hand threading and grinding. It encompasses a broad range of diagnostic techniques and procedures that are essential for ensuring the efficient and effective operation in both automotive and agricultural machinery workshops.
	Duration:
	Total hours
	100
	Practical:
	84
	Theory:
	16



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. 	Perform cutting and sawing operation
	· Select blade according to the material
· Set the blade in hacksaw frame.
· Mark layout of job as per drawing using marking tool.
· Clamp work piece according to the instructions.
· Perform sawing according to the instructions.
· Check quality of the component at suitable intervals. 
· Verify the final job with the given drawing.
	· Procedure for selecting blade according to given job material.
· Procedure to set blade in hacksaw frame.
· Process for marking layout of the job using a marking tool as per the given drawing.
· Types of clamping devices:
· Bench Vise
· C-Clamp
· Bar Clamp
· Toggle Clamp
· Parallel Clamp
· Procedure for clamping workpiece in clamping device.
Practical Activity:
· Demonstrate sawing operation on the given job.
· Verify quality of the component at regular intervals.
	2 Hours Theory
10 Hours
Practical
Total: 12 Hours
	· Steel Rule
· Vernier Caliper
· Micrometer.
· Bench vice.
· Set of Adjustable Wrench.
· Straight peen Hammer.
· Mallets Hammer.
· Scriber.
· Hand hacksaw with blades.
· Safety gloves.
· Safety goggles.
· Working table.
	Classroom and lab

	Perform filling
	· Select file type according to the material & profile. 
· Select marking tool and mark layout of job as per drawing.
· Clamp work piece according to the drawing.
· Perform filing as per SOP'
· Check quality of the component at suitable intervals. 
· Verify the final job with the given drawing.
	· Types of files:
I. Flat File
II. Round File
III. Half-Round File
IV. Square File
V. Triangular (Three-Square) File
VI. Needle File
VII. Rasp File
· Procedure for selecting file type according to the material and profile.
· Process to select marking tool to mark layout of the job as per given drawing.
· Process for clamping the workpiece according to drawing specifications.
· Process to perform filing on the given job.
· Procedure for checking quality of the given component at regular intervals during filing process.
· Verify final job against the given drawing.
Practical Activity:
· Perform filing on the given workpiece and check the quality at intervals.
	2 Hours Theory
10 Hours Practical
Total: 12 Hours
	· Steel Rules
· Bench vice
· Set of files 
· Vernier Caliper.
· Micrometer.
· Safety gloves.
· Safety goggles.
· Working table.

	Classroom and lab

	Perform Chiseling
	· Select chisel type and size according to the material & profile. 
· Select marking tool and mark layout as per drawing.
· Perform chiseling as per SOP's
· Check quality of the component at suitable intervals. 
· Verify the final job with the given drawing.
	· Types of chisel:
I. Flat Chisel
II. Round Chisel
III. Sculpting Chisel
IV. Bevel-edged Chisel
V. Mortise Chisel
VI. Parting Chisel
VII. V-Chisel
· Selection process of chisel type and size based on the material and profile of the given job.
· Selection process of marking tool to mark layout as per the given drawing.
· Procedure of chiseling operation according to given job.
· Quality checking of the component at suitable intervals during chiseling process.
Practical Activity:
· Demonstrate chiseling on the given workpiece and check quality at intervals.
	2 Hours Theory
12 Hours Practical
Total: 14 Hours
	· Steel Rules.
· Chisel set
· Vernier Caliper.
· Micrometer.
· Straight peen Hammer.
· Mallets Hammer.
· Scriber.
· Safety gloves.
· Safety goggles.

	Classroom and lab

	Produce threads on work piece by tap & die
	· Select tap/die according to the job specification.
· Select marking tool and mark layout as per drawing.
· Clamp work piece in clamping device.
· Perform pre-drilling to produce hole according to tap size.
· Perform taping as per job specification.
· Verify the final job with given drawing
	· Types of taps and dies:
I. Straight Flute Tap
II. Spiral Point Tap
III. Spiral Flute Tap
IV. Machine Tap
V. Pipe Tap
VI. Round Die
VII. Hex Die
VIII. Pipe Die
IX. Adjustable Die
X. Specialty Die
· Selection of tap/die according to given job.
· Selection of marking tool for marking layout as per the given drawing.
· Procedure for clamping workpiece in the clamping device.
· Process of pre-drilling to create a hole suitable for the given tap size.
· Process for tapping operation according to given job.
· Procedure for verifying the final threaded job against the given drawing.
Practical Activity:
· Demonstrate tapping on given workpiece as per the specifications.
	2 Hours Theory
15 Hours Practical
Total: 17 Hours
	· Steel Rule.
· Vernier Caliper.
· Thread gauges.
· Screw pitch gauges.
· Micrometer.
· Straight peen Hammer.
· Mallets Hammer.
· Scriber.
· Safety gloves.
· Safety goggles.
· Working table.
	Classroom and lab

	Perform Straightening
	· Select straightening tool/hammer according to the material & profile. 
· Clamp work piece in clamping device.
· Perform hammering.
· Check quality of the component at suitable intervals. 
· Verify the final job with the given drawing.

	· Selection process for straightening tool, hammer based on the material and profile of the given job.
· Process to securely clamp the workpiece in the clamping device.
· Process of performing the hammering operation for straightening the workpiece.
· Procedure to check the quality of the component at suitable intervals during the straightening process.
· Procedure for verifying the final straightened job against the given drawing comprising 
Practical Activity:
· Perform straightening on the workpiece using a hammer, and check the quality at intervals to ensure it matches the drawing specifications.
	2 Hours Theory
12 Hours Practical
Total: 15 Hours
	· Steel Rule.
· Vernier Caliper.
· Feeler gauges. 
· Dial indicators with magnetic stand.
· Nose pliers.
· Grip pliers.
· Straight peen Hammer.
· Ball peen Hammer.
· Mallets Hammer.
· Scriber.
· Safety gloves.
· Safety goggles.
· Working table.
	Classroom and lab

	Perform riveting
	· Select rivet type and size according to the material & profile. 
· Select marking tool and mark layout as per drawing. 
· Clamp work piece in clamping device.
· Perform riveting as per standard procedures.
· Check quality of the component at suitable intervals. 
· Verify the final job with the given drawing.
	· Selection process of rivet type and size based on the material and profile of the workpiece.
· Procedure to mark the layout on the workpiece using the marking tool according to the given drawing.
· Clamping procedure of the workpiece in the clamping device.
· Describe the process for performing riveting operation according to procedures.
· Process to check quality of the riveting at intervals to ensure accuracy.
· Verification of final riveted job against the drawing.
Practical Activity:
· Perform riveting operation on the given workpiece, check the quality at intervals, and verify that final job matches the given drawing.
	3 Hours Theory
12 Hours Practical
Total: 15 Hours
	· Steel Rules.
· Vernier Caliper.
· Micrometer.
· Set of Adjustable Wrench.
· Pipe wrench.
· L-key sets.
· Nose pliers.
· Grip pliers.
· Straight peen Hammer.
· Scriber.
· Safety gloves.
· Safety goggles.
· Working table.
	Classroom and lab

	Perform grinding using portable grinding machine
	· Select portable grinding machine according to the job specification.
· Select marking tool and mark layout as per drawing.
· Clamp work piece in clamping device.
· Perform grinding to complete size.
· Verify the final job with given drawing.
	· Types of grinding machines:
· Angle grinder
· Die grinder
· Straight grinder
· Belt grinder
· Portable bench grinder
· Procedure to select portable grinding machine according to the material and job requirements.
· Process for marking layout on the workpiece using marking tool as per given drawing.
· Importance of securely clamping the workpiece in clamping device.
· Process to verify final job against given drawing.
Practical Activity:
· Demonstrate grinding on the given workpiece, ensuring the final dimensions and quality match the specifications in the given drawing.
	3 Hours Theory
13 Hours 
Practical
Total: 16 Hours
	· Pedestal Grinder with accessories and consumables
· Steel Rules
· Vernier Caliper
· Feeler gauges 
· Dial indicators with magnetic stand
· Micrometer
· Set of Adjustable Wrench
· L-key sets
· Nose pliers
· Grip pliers
· Straight peen Hammer
· Scriber
· Safety gloves
· Safety goggles
· Disc grinder/cutter
· Working table.
· Sand papers of different grade
	Classroom and lab





[bookmark: _Toc176615661]Module 0716MSA1805 Perform Repair/Maintenance of Petrol Engine
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to diagnose and repair faults in diesel engines. It encompasses a broad range of diagnostic techniques and repair procedures that are essential for ensuring the efficient and effective operation of diesel engines in both automotive and agricultural machinery.
	Duration:
	Total hours
	180
	Practical:
	154
	Theory:
	26



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	1. Arrange tools and equipment to diagnose fault in petrol engine.
	· Use PPE as per SOPs
· Arrange tools and equipment required to diagnose fault in petrol engine.
	· Procedure to use PPEs.
· Identification of tools and equipment to diagnose fault of engine.
Practical Activity:
· Demonstrate use of tools and equipment to diagnose fault in given petrol engine.
	Theory-1 Hr.
Practical-4 Hrs
Total- 5 Hrs
	· PPE
· First Aid Box
· Multi meter
· Diagnostic scanner
· Piston Kit
· Tool kit
· Snap ring pliers
· Seal extractor
· Bearing puller
· Gear Puller
· Trolley jack
· Ring extractor
· Torque wrench
· Impact Wrench
· Magnet Stick
· Timing Gun
· Valve Spring Compressor
· Hammer /Rubber Hammer
· Chain hoist 2 ton
· Engine Stand.
	Class Room and lab

	Dismantle the engine from the vehicle
	· Select tools to dismantle the engine.
· Remove external accessories from the engine.
· Dismantle accessories from the engine.
· Dismantle the engine from the vehicle..
	· Procedure to dismantle the components of petrol engine
· Procedure for draining engine oil and coolant.
Practical Activity:
· Dismantle the engine components from the given vehicle.
	Theory- 1 Hr
Practical- 12 Hrs
Total-  13 Hrs
	· Tool kit
· Trolley jack
· Hammer /Rubber Hammer,
· Chain hoist 2 ton
· Engine Stand
· Consumables 


	· Class Room and lab

	Disassemble the engine
	· Disassemble cylinder head assembly.
· Inspect the condition of cam and cam bush.
· Inspect the condition of cylinder head for crack, valve seat damage, valve guide damage.
· Inspect and check the components of valve assembly.
· Remove engine pistons and check the condition of pistons rings, counter shaft, crank Shaft, timing chain/belt, oil pump, bearing, cylinder sleeves.
	· Procedure to disconnect: cylinder valve cover, rockers and push-rods, camshaft, gasket scraper or razor blade and engine block surfaces.
· Inspection process of  cylinder head valves seat and guides for damage or excessive wear.
· Inspection process of valves assembly / components for damage or excessive wear.
· Procedure to remove the piston, cranks shaft.
· Procedure to inspect condition for assembly for damage or excessive wear.
Practical Activity:
· Disassemble the given engine components.
	Theory-2 Hrs
Practical-14 Hrs
Total- 16 Hrs
	· Complete tool kit
· Snap ring pliers
· Seal extractor
· Bearing puller
· Gear Puller
· Ring extractor
· Hammer / Rubber Hammer
· Chain hoist 2 ton
· Engine Stand
· Open end spanners
· Ring Spanners
· Sockets sets
· Valve lifter
· Consumables
	· Class Room and lab

	Diagnose fault in Electrical System.
	· Inspect electrical components:
· Electric Control Unit (ECU)
· Engine Wiring / devices.
· EFI System / sensors.
· Spark plugs and Ignition cables.
	· Functions of:  
i. Electrical Control Unit
ii. Battery
iii. Fuses and relays
iv. Ignition cables
v. Sensors
· Wiring diagram of electrical system.
· Procedure to inspect electrical system.
Practical Activity:
· Clean the spark plug of a given vehicle.
· Demonstrate inspection of fuse box of the given vehicle.
  
	Theory- 1 Hr
Practical- 8 Hrs
Total- 9 Hrs
	· Multi-meter
· Test light
· scanner
· Wire strippers
· Connectors
· Electrical tape
· soldering iron
· Timing gun
· Wiring diagrams of vehicle electrical system
· Consumables
	· Class Room and lab

	Repair / Replace faulty components in electrical system
	· Remove the faulty components.
· Install/assemble the replaced/repaired components.
· Test repaired/replaced components as per SOPs.
	· Types of faults in electrical system components.
· Process to replace/repair the faculty components

Practical Activity:
· Demonstrate procedure to replace given faulty component of electrical system.
	Theory- 1 Hr
Practical- 8 Hrs
Total- 9 Hrs

	· Multi-meter
· Test light
· Scanner
· Wire strippers
· Connectors
· Electrical tape
· Soldering iron
· Timing gun
· Wiring diagrams
· Consumables
	· Class Room and lab

	Diagnose fault in Fuel &ignition system
	· Inspect fuel system (fuel tank, fuel line, fuel filters) and ignition system (battery, ignition switch, current distributor, cables) of the engine.
· Detect fault in electric system as per SOPs.
	· Functions of components of fuel and ignition system
· Procedures for inspecting fuel tank, fuel lines, fuel filters, injectors, and identify any leakage or damage of components.
· Process to check fuel pressure, leakage, fuel pump fuse and ignition relays faults.
· Procedure to inspect battery, ignition switch, cables, distributor
Practical Activity:
· Identify faults in fuel pump of the given vehicle.
 
	Theory- 1 Hr
Practical- 8 Hrs
Total- 9 Hrs

	· Multimeter
· Test light scanner
· Wire strippers connectors
· Electrical tape
· Soldering iron
· Wiring diagrams.
· Consumables
	

	Repair/Replace faulty components in Fuel &ignition system
	· Remove the faulty components.
· Install / assemble replaced / repaired components.
· Test repaired / replaced components as per SOPs.
	· Procedures for replacement of fuel pump, fuel injectors, fuel filters, and regulator.
· Procedures for replacement of spark plugs, ignition coil, ignition cables, distributor cap and rotors.
Practical Activity:
· Demonstrate repair/replacement of given faulty component of fuel & Ignition system.
	Theory- 1 Hr
Practical- 8 Hrs
Total- 9 Hrs

	· Multimeter
· Test light
· scanner
· Hydrometer
· battery tester
· Wire strippers
· Connectors
· Electrical tape
· Soldering iron
· Timing gun
· wiring diagrams
· Spanner set
· Screw drivers
· Flaring Tools
· Consumables 
	Class Room and lab

	Diagnose fault in cooling system
	· Inspect cooling system (Radiator leakage, hose pipes, thermostat valve, water pump, radiator fan).
· Detect fault in cooling system as per SOPs.
	· Functions of cooling system components (radiator, hose pipes, thermostat valve, water pump, radiator fan).
· Procedure to diagnose faults in cooling system.
Practical Activity:
· Demonstrate diagnosing faults in cooling system of given vehicle.
	Theory- 2 Hrs
Practical- 8 Hrs
Total- 10 Hrs

	· Cooling tester
· Tool kit
· Open end spanners
· Ring spanners
· Consumables
	Class Room and lab

	Replace/repair faulty components in cooling system
	· Remove the faulty components.
· Repair/Replace the faulty components.
· Install/assemble the replaced /repaired components.
· Test repaired /replaced components as per SOPs.
	· Procedure to remove faulty components of cooling system.
· Procedure to repair/ replace faulty components of cooling system.
Practical Activity:
· Demonstrate procedure to maintain radiator assembly of the given vehicle.
	
Theory- 2 Hrs
Practical- 8 Hrs
Total- 10 Hrs

	· Multi meter
· Cooling tester
· Tool kit complete
· Coolant
· Consumables
	· Class Room and lab

	Diagnose fault in Lubrication system
	· Inspect lubrication system (oil level, oil pump, blocking of oil filter, oil pressure, sensors).
· Detect fault in lubrication system as per SOP.
	· Functions of oil pump, oil filter, and sensors.
· Process of inspection (oil level, oil pump, blocking of oil filter, oil pressure, sensors)
· Identification of faults in lubrication system components.

	Theory- 2 Hrs
Practical- 8 Hrs
Total- 10 Hrs

	· Tool kit
· Oil filter wrench
· Open end spanner
· Ring spanner
· Scanner 
· Oil pressure tester
	Class Room and lab

	Replace /repair faulty components in lubrication system
	· Remove the faulty components
· Repair/Replace the faulty components
· Install/assemble the replaced/repaired components
· Test replaced components as per SOPs.
	· Procedure to remove faulty components of lubrication system.
· Procedure to repair/ replace faulty components of lubrication system.
Practical Activity:
· Demonstrate replacement of oil filter of the given vehicle.
	Theory- 2 Hrs
Practical- 8 Hrs
Total- 10 Hrs

	· Tool kit
· Oil filter wrench
· Open end spanner
· Ring spanner
· Scanner 
· Oil pressure tester
	Class Room and lab

	 Diagnose fault in Intake &Exhaust system.
	· Inspect intake system (intake manifold, carburetor/EFI, MAF sensor, EGR, PCV valve, turbo and super charger, O2 sensor)
· Inspect exhaust system (exhaust manifold, muffler, catalytic converter)
· Detect fault in intake &exhaust system as per SOPs
	· Functions of Intake manifold, carburetor /EFI, MAF sensor, EGR, PCV valve, turbo and super charger, O2 sensor.
· Procedure for inspection of faults in Intake system components
· Procedure for inspection of faults in Exhaust system components 
Practical Activity:
· Demonstrate replacement of air filter.
	Theory- 2 Hrs
Practical- 8 Hrs
Total- 10 Hrs

	· Temperature gun
· Smoke gun
· Exhaust gas analyzer
· Scanner
· Tool Kit
· Consumables 

	Class Room and lab

	 Replace/repair faulty components in intake &exhaust system
	· Remove faulty components
· Repair/ Replace the faulty components
· Install/assemble replaced/repaired components
· Test repaired / replaced components as per SOPs
	· Procedure to remove faulty components of intake and exhaust system.
· Procedure to repair/ replace faulty components of intake and exhaust system.
Practical Activity:
· Demonstrate replacement of exhaust muffler washer of the given vehicle.
	Theory- 2 Hrs
Practical- 8 Hrs
Total- 10 Hrs

	· Temperature gun
· Smoke gun
· Exhaust gas analyzer
· Scanners
· Tool Kit
· Consumables 
	

	 Assemble the Engine
	· Assemble engine pistons and piston rings.
· Assemble cylinder head from engine
· Assemble cylinder head assembly
· Connect crankshaft with piston rod
· Assemble the engine
	· Process for assembling following components of engine:
i. Piston rings
ii. Engine pistons
iii. Cylinder head
iv. Cylinder head assembly
v. Crankshaft with piston rod

Practical Activity:
· Demonstrate assembly of top head cover gasket of the engine of given vehicle.

	Theory- 2 Hrs
Practical- 18 Hrs
Total- 20 Hrs

	· PPE
· First Aid Box
· Multi meter
· Piston Kit
· Tool kit
· Snap ring pliers
· Ring compressor
· Ring spanner
· Open end spanner
· Trolley jack
· Torque wrench
· Impact Wrench
· Magnet Stick
· Timing Gun
· Valve Spring Compressor
· Hammer /Rubber Hammer
· Chain hoist 2 ton
· Engine Stand
	Class Room and lab

	 Interconnect external accessories of engine
	· Clean external accessories
· Re-connect external accessories to the engine
	· Functions and operations of external accessories of engine:
i. Fuel Pump
ii. Exhaust System
iii. Radiator
iv. Air Cleaner/Filter
v. Oil Filter
vi. Water Pump
vii. Fan Belt
· Procedures for connecting the accessories.
Practical Activity
· Demonstrate connecting air cleaner housing and generator with the engine.
	Theory- 2 Hrs
Practical- 14 Hrs
Total- 16 Hrs

	· PPE
· First Aid Box
· Multi meter
· Piston Kit
· Tool kit
· Snap ring pliers
· Ring compressor
· Ring spanner
· Open end spanner
· Trolley jack
· Torque wrench
· Impact Wrench
· Magnet Stick
· Timing Gun
· Valve Spring Compressor
· Hammer /Rubber Hammer
· Chain hoist 2 ton
· Engine Stand
	Class Room and lab

	 Complete work performance
	· Check final inspection to ensure work is done according to expectation of workplace.
· Set engine performance in accordance with the manufacturer’s manual.
· Start engine.
· Warm up engine to normal operating temperature.
· Clean the work area and dispose of waste and non-recycle materials.
· Check tools and equipment are stored according to SOP's.
· Process the Workplace documents according to workplace procedures.
	· Procedure for final inspection of engine parts and components.
· Describe the process of idle test run of engine
Practical Activity:
· Demonstrate idle testing of the engine of given vehicle 
	Theory- 2 Hrs
Practical- 12 Hrs
Total- 14 Hrs

	· PPE
· First Aid Box
· Multi meter
· Tool kit
· Open end spanner
· Trolley jack
· Torque wrench
· Impact Wrench
· Timing Gun
· Oscilloscope 
· Scanner 
	Classroom and lab






[bookmark: _Toc176615662]Module 0716MSA1806 Perform Repair/Maintenance of Diesel Engines
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to diagnose and repair faults in diesel engines. It encompasses a broad range of diagnostic techniques and repair procedures that are essential for ensuring the efficient and effective operation of diesel engines in both automotive and agricultural machinery.
	Duration:
	Total hours
	200
	Practical:
	170
	Theory:
	30



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	1. Arrange tools and equipment to diagnose fault in Diesel engine.
	· Wear PPE as per SOPs
· Arrange tools and equipment required to diagnose fault in diesel engine.
	· Procedure to use PPEs.
· Procedure to Identify tools and equipment to diagnose fault of engine.
Practical Activity:
· Demonstrate use of tools and equipment to diagnose fault in given diesel engine.
	Theory-2 Hrs.
Practical-8 Hrs
Total- 10 Hrs
	· Gear Puller
· Trolley jack
· Ring extractor
· Torque wrench
· Impact Wrench
· Magnet Stick
· Timing Gun
· Valve Spring Compressor
· Hammer /Rubber Hammer
· Chain hoist 2 ton
· Engine Stand
· Toolkit
	Class Room and lab

	Dismantle the diesel engine from the vehicle
	· Select tools to dismantle the engine.
· Remove external accessories from the engine.
· Dismantle accessories from the engine.
· Dismantle the engine from the vehicle.
	· Procedure to dismantle the components of petrol engine
· Define procedure for draining engine oil and coolant.
Practical Activity:
· Dismantle the engine components from the given vehicle.
	Theory- 2 Hrs
Practical- 10 Hrs
Total-  12 Hrs
	· Tool kit
· Trolley jack
· Hammer /Rubber Hammer,
· Chain hoist 2 ton,
· Engine Stand.
· Consumables
	Class Room and lab

	Disassemble the diesel engine
	· Disassemble cylinder head assembly.
· Inspect the condition of cam and cam bush.
· Inspect the condition of cylinder head for crack, valve seat damage, valve guide damage.
· Inspect and check the components of valve assembly.
· Remove engine pistons and check the condition of pistons rings, counter shaft, crank shaft, timing chain/belt, oil pump, bearing, cylinder sleeves.
	· Procedure to disconnect: cylinder valve cover, rockers and push-rods, camshaft, gasket scraper or razor blade and engine block surfaces.
· Procedure to inspect the cylinder head valves seat and guides for damage or excessive wear.
· Procedure to inspect the valves assembly / components for damage or excessive wear.
· Procedure to remove the piston, cranks shaft.
· Procedure to inspect condition for cylinder head assembly for damage or excessive wear.
Practical Activity:
· Disassemble the given engine components.
	Theory-2 Hrs
Practical-14 Hrs
Total- 16 Hrs
	· Complete tool kit
· Snap ring pliers
· Seal extractor
· Bearing puller
· Gear Puller
· Ring extractor
· Hammer / Rubber Hammer
· Chain hoist 2 ton
· Engine Stand
· Open end spanners
· Ring Spanners
· Sockets sets
· Valve lifter
· Consumables
	Class Room and lab

	Diagnose fault in Diesel Engine Fuel System
	· Inspect fuel system components:
· Fuel pump (feeding pump, Electronic Unit Pump
· Fuel assembly ( Filter,lines,injectors,fuel tank)
· Electronic Units( ECU, Sensors )
	· Describe the functions of:
I. Fuel system.
II. Fuel pump
III. Fuel filter
IV. Fuel lines
V. Fuel injectors
VI. Fuel injection unit( ECU)
VII. Fuel feeding pump
VIII. Fuel tank
IX. Air Intake system ( Sensor)
· Procedure to diagnose faults in fuel system
Practical Activity:
· Demonstrate inspection of fuel feed pump
	Theory- 2 Hrs
Practical- 10 Hrs
Total- 12 Hrs
	· Scanner 
· Fuel Injector tester
· Ring spanner
· Open end spanner
· Fuel injection pump tester.
· Cotton waste
· Tool kit
	Class Room and lab

	Repair / Replace faulty components in Diesel Engine Fuel System
	· Remove the faulty components.
· Install/assemble the replaced/repaired components.
· Test repaired/replaced components as per SOPs.
	· Types of faults in fuel system components.
· Process to replace/repair the faculty components of fuel system 

Practical Activity:
· Demonstrate procedure to replace given faulty injectors of fuel system.
	Theory- 2 Hrs
Practical- 12 Hrs
Total- 14 Hrs

	· Ring spanner
· Open end spanner
· Fuel Injector tester
· Fuel injection pump tester.
· Cotton waste
· Tool kit
	Class Room and lab

	Diagnose fault in diesel engine cooling system
	· Inspect cooling system (Radiator leakage, hose pipes, thermostat valve, water pump, radiator fan).
· Detect fault in cooling system as per SOPs.
	· Functions of cooling system components (radiator, hose pipes, thermostat valve, water pump, radiator fan).
· Procedure to diagnose faults in cooling system.
Practical Activity:
· Demonstrate diagnosing faults in cooling system of given vehicle.
	Theory- 2 Hrs
Practical- 10 Hrs
Total- 12 Hrs

	· Cooling tester
· Tool kit
· Open end spanners
· Ring spanners
· Consumables
	Class Room and lab

	Replace/repair faulty components in diesel engine cooling system
	· Remove the faulty components.
· Repair/Replace the faulty components.
· Install/assemble the replaced /repaired components.
· Test repaired /replaced components as per SOPs.
	· Procedure to remove faulty components of cooling system.
· Procedure to repair/ replace faulty components of cooling system.
Practical Activity:
· Demonstrate procedure to maintain radiator assembly of the given vehicle.
	
Theory- 2 Hrs
Practical- 12 Hrs
Total- 14 Hrs

	· Cooling tester
· Open end spanners
· Ring spanners
· Tool kit
· Coolant
· Consumables
	Class Room and lab

	Diagnose fault in diesel engine Lubrication system
	· Inspect lubrication system (oil level, oil pump, blocking of oil filter, oil pressure, sensors).
· Detect fault in lubrication system as per SOP.
	· Functions of oil pump, oil filter, and sensors.
· Process of inspection (oil level, oil pump, blocking of oil filter, oil pressure, sensors)
· Identification process of  faults in lubrication system components.
Practical Activity:
· Demonstrate diagnose fault in lubrication system
	Theory- 2 Hrs
Practical- 10 Hrs
Total- 12 Hrs

	· Tool kit
· Oil filter wrench
· Open end spanner
· Ring spanner
· Scanner
· Oil pressure tester
	Class Room and lab

	Replace /repair faulty components in diesel engine lubrication system
	· Remove the faulty components
· Repair/Replace the faulty components
· Install/assemble the replaced/repaired components
· Test replaced components as per SOPs.
	· Procedure to remove faulty components of lubrication system.
· Procedure to repair/ replace faulty components of lubrication system.
Practical Activity:
· Demonstrate replacement of oil filter of the given vehicle.
	Theory- 2 Hrs
Practical- 12 Hrs
Total- 14 Hrs

	· Snap Wrench,
· Spanners set,
· Tool kit
· Consumables 
	Class Room and lab

	 Diagnose fault in Intake & Exhaust system.
	· Inspect intake system (intake manifold, Fuel injection sensor, EGR, PCV valve, turbo and super charger, intercooler, O2 sensor)
· Inspect exhaust system (exhaust manifold, muffler, catalytic converter)
· Detect fault in intake & exhaust system as per SOPs
	· Functions of Intake manifold, sensor, EGR, PCV valve, turbo and super charger, intercooler, O2 sensor.
· Procedures for inspection of faults in Intake system components
· Procedures for inspection of faults in exhaust system
Practical Activity:
· Demonstrate procedure for air filter diagnosis
	Theory- 2 Hrs
Practical- 8 Hrs
Total- 10 Hrs

	· Temperature gun
· Smoke gun
· Exhaust Gas analyzer
· Scanners
· Tool Kit
· Consumables

	Class Room and lab

	 Replace/repair faulty components in intake &exhaust system
	· Remove faulty components
· Repair/ Replace the faulty components
· Install/assemble replaced/repaired components
· Test repaired / replaced components as per SOPs
	· Procedures to use smoke generator for identifying air leaks in intake manifold, removal of air filter, cleaning sensor and exhaust manifold, muffler, catalytic converter
· Process to replace the faulty components and assemble the components.
Practical Activity:
· Demonstrate procedure for replacement of exhaust muffler washers
	Theory- 2 Hrs
Practical- 12 Hrs
Total- 14 Hrs

	· Temperature gun
· Smoke gun
· Exhaust gas analyzer
· Scanners
· Tool Kit
· Consumables
	Class Room and lab

	 Assemble the Engine
	· Assemble engine pistons and piston rings.
· Assemble cylinder head from engine
· Assemble cylinder head assembly
· Connect crankshaft with piston rod
· Assemble the engine
	· Process for assembling following components of engine:
i. Piston rings
ii. Engine pistons
iii. Cylinder head
iv. Cylinder head assembly
v. Crankshaft with piston rod
vi. Fuel pump assembly
· Procedure to assemble the vehicle engine.
Practical Activity:
· Demonstrate assembly of top head cover gasket of the given vehicle engine.
	Theory- 2 Hrs
Practical- 20 Hrs
Total- 22 Hrs

	· PPE
· First Aid Box
· Multi meter
· Piston Kit
· Tool kit
· Snap ring pliers
· Ring compressor
· Ring spanner
· Open end spanner
· Trolley jack
· Torque wrench
· Impact Wrench
· Magnet Stick
· Timing Gun
· Valve Spring Compressor
· Hammer /Rubber Hammer
· Chain hoist 2 ton
· Engine Stand
	Class Room and lab

	 Interconnect external accessories of engine
	· Clean external accessories
· Re-connect external accessories to the engine
	· Functions and operations of external accessories of engine:
i. Fuel Pump
ii. Exhaust System
iii. Radiator
iv. Air Cleaner/Filter
v. Oil Filter
vi. Water Pump
vii. Fan Belt
· Procedures for connecting the accessories.
Practical Activity
· Demonstrate connecting air cleaner housing and generator with the engine.
	Theory- 3 Hrs
Practical- 12 Hrs
Total- 15 Hrs

	· PPE
· First Aid Box
· Multi meter
· Piston Kit
· Tool kit
· Snap ring pliers
· Ring compressor
· Ring spanner
· Open end spanner
· Trolley jack
· Torque wrench
· Impact Wrench
· Magnet Stick
· Timing Gun
· Valve Spring Compressor
· Hammer /Rubber Hammer
· Chain hoist 2 ton
· Engine Stand
	Class Room and lab

	Complete work performance
	· Check final inspection to ensure work is done according to expectation of workplace.
· Set engine performance in accordance with the manufacturer’s manual.
· Start engine.
· Warm up engine to normal operating temperature.
· Clean the work area and dispose of waste and non-recycle materials.
· Check tools and equipment are stored according to SOP's.
· Process the Workplace documents according to workplace procedures.
	· Procedure for final inspection of engine parts and components.
· Process of idle test run of engine
Practical Activity:
· Perform engine start after reassembly to check for any abnormal sounds or vibrations.
· Demonstrate idle testing of the engine of given vehicle
	Theory- 3 Hrs
Practical- 20 Hrs
Total- 23 Hrs

	· PPE
· First Aid Box
· Multi meter
· Tool kit
· Open end spanner
· Trolley jack
· Torque wrench
· Impact Wrench
· Timing Gun
· Oscilloscope
· Scanner
	Classroom and lab





[bookmark: _Toc176615663]Module 0716MSA1807 Perform Repair/Maintenance of Suspension, Steering and Braking System
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to diagnose and repair faults in Suspension, Steering and Braking System. It encompasses a broad range of diagnostic techniques and repair procedures that are essential for ensuring the efficient and effective operation of Suspension, Steering and Braking System in both automotive and agricultural machinery. 
	Duration:
	Total hours
	60
	Practical:
	48
	Theory:
	12



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. Arrange tools and equipment to diagnose fault in suspension, steering and braking system
	· Use PPE as per SOPs.
Arrange tools and equipment used to diagnose fault in suspension, steering and braking system
	· Procedure of wearing PPEs as per SOPs.
· Understand the usage of tools in diagnosing fault in suspension system.
Practical Activity:
· Demonstrate arrangement of tools and equipment used in diagnosing fault in  steering and braking system.
	Theory-01 Hr
Practical-02 Hrs
Total- 03 Hrs
	· Safety Cap
· Safety Gloves
· Work Overall/Apron
· Safety Shoes
· Hand Wash/toilet soap

	Class Room and lab

	1. Diagnose fault in suspension system
	· Perform road test.
· Raise the vehicle on jack and inspect the following components.
· Inspect lower, leakage in shock absorber oil, broken spring, ball joint, control arm, stabilizer bar.
· Detect fault in suspension system as per SOPs.
	· Functions of the following components of suspension system:
i. Springs (Coil Springs, Leaf Springs)
ii. Shock Absorbers/Struts
iii. Control Arms
iv. Ball Joints
v. Stabilizer Bar (Sway Bar)
vi. Bushings
vii. Tie Rods
viii. Suspension Mounts
· Procedure to raise the vehicle on jack and inspect lower, leakage in shock absorber oil, broken spring, ball joint, control arm, stabilizer bar.
Practical Activity:
· Demonstrate visual inspection of front shocks, suspension alignment and bushing & loose parts.
	Theory-02 Hrs
Practical-06 Hrs
Total- 08 Hrs
	· Vehicle lifter hydraulic jack
· Combination spanner set
· Alignment Tools
· Cotton waste

	Lab

	1. Replace/repair faulty components in suspension system
	· Remove the faulty components.
· Repair/Replace the faulty components.
· Assemble/connect the repaired/replaced component.
· Test the Repair/Replace component as per SOPs.
	· Types of independent and non-independent suspension system.
· Process of maintaining suspension system.
Practical Activity:
· Demonstrate repair/replacement of shocks springs, bushings and control arms.
	Theory-02 Hrs
Practical-10 Hrs
Total- 12 Hrs
	· Vehicle lifter hydraulic jack
· Combination spanner set
· Screw driver set
· Air blow gun
· Hammer
· Tie rod puller
· Ball Joint Separator
· Alignment Tools
· Cotton waste
· Control Arm
· Tool Kit
	Class room and Lab

	1. Diagnose fault in Steering System
	· Perform road test.
· Detect the faults in steering system, Rack & Pinion, Fluid of power steering as per SOPs.
	· Types of faults in vehicle steering system:
i) Excessive Play in Steering, 
ii) Wheel Vibrates Noisy Steering
iii) Power Steering Fluid Leaks
Practical Activity:
· Demonstrate visual inspection of steering assembly, steering sensor and fluid/pressure of power steering.
	Theory-02 Hrs
Practical-04 Hrs
Total- 06 Hrs
	· Vehicle lifter hydraulic jack
· Cotton waste
· Tool Kit
	Class room and Lab

	1. Repair/Replace faulty components in steering system
	· Remove the faulty components.
· Repair/Replace the faulty components.
· Assemble/connect the repaired/replaced component.
· Test the Repair/Replace component as per SOPs.
	· Procedure of repairing/replacing power steering assembly leakage.
· Functions of steering sensor.
· Procedure to test repaired/replaced components.
Practical Activity:
· Demonstrate lubrication of noisy steering 
	Theory-02 Hrs
Practical-12 Hrs
Total- 14 Hrs
	· Vehicle lifter hydraulic jack
· Combination spanner set
· Screw driver set
· Steering Wheel Puller
· Tie rod puller
· Alignment Tools
· Control Arm Tool Kit
· scanner
	Class room and Lab

	1. Diagnose fault in braking system
	· Perform road test.
· Detect fault in braking system as per SOPs.
	· Procedure for diagnosing fault in Brake assembly (brake shoe, Fluid, Brake lines, brake booster and master cylinder.
Practical Activity:
· Demonstrate fault diagnosing in brake bleeding.
	Theory-01 Hr
Practical-04 Hrs
Total- 05 Hrs
	· Combination spanner set
· Screw driver set
· Air blow gun
· Hammer
· Cotton waste
· Tool Kit
· Brake bleeding tool
	Class room and Lab

	1. Repair/Replace faulty components in braking system
	· Remove the faulty components
· Repair/Replace the faulty components
· Assemble/connect the repaired/replaced component
· Test the Repair/Replace component as per SOPs.
	· Types of hydraulic, mechanical and pneumatic brakes.
· Procedure of maintaining the brake system.
Practical Activity:
· Demonstrate replacement of brake disc pad and brake shoe of the given vehicle.
	Theory-02 Hrs
Practical-10Hrs
Total- 12 Hrs
	· Vehicle lifter hydraulic jack
· Combination spanner set
· Screw driver set
· Air blow gun
· Hammer
· Cotton waste
· Tool Kit
· Brake bleeding tool
	Class room and Lab




[bookmark: _Toc176615664]Module 0716MSA1808 Perform Repair/Maintenance of Transmission system
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to diagnose and repair faults in transmission System. It encompasses a broad range of diagnostic techniques and repair procedures that are essential for ensuring the efficient and effective operation of transmission System in both automotive and agricultural machinery. 

	Duration:
	Total hours
	80
	Practical:
	60
	Theory:
	20



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. Arrange tools and equipment to diagnose fault in transmission system
	· Use PPE as per SOPs.
· Arrange tools and equipment to diagnose fault in transmission system.

	· Process to arrange tools and equipments to diagnose fault in transmission system.
Practical Activity:
· Wear PPEs as per procedure.

	Theory-02 Hrs
Practical-06 Hrs
Total- 08 Hrs
	· Safety Cap
· Safety Gloves
· Work Overall
· Safety Shoes
· Hand Wash/toilet soap
·  Tool kit
· Stethoscope
· Gear puller
· Two post lift and safety stand
· Air compressor
· Creeper
· Trolley Jack
· Special service tool
	Class room and Lab

	1. Diagnose fault in manual transmission system
	· Inspect manual gear system.
· Inspect clutch mechanism (paddle, linkage).
· Inspect hydraulic clutch fluid conditions and leakage, according to specified standards.
· Inspect gear mechanism (linkage bushes and bearings, shafts of gears), oil level and leakage.
· Detect fault in manual transmission systems per SOPs.
	· Procedure for visual inspection of hydraulic clutch (Master Cylinder, Slave Cylinder, Clutch Disc and Pressure Plate, Hydraulic Lines)
· Procedure for inspection of fluid and leakage in hydraulic clutch system
· Process of detecting the fault in components of a Manual Transmission System, (Input Shaft, Output Shaft, Gears, Shift Linkages, Bearings)
Practical Activity:
· Demonstrate inspection of manual transmission system of the given vehicle.


	Theory-04 Hrs
Practical-10 Hrs
Total- 14 Hrs
	· Tool kit
· Stethoscope
· Gear puller
· Two post lift and safety stand
· Creeper
· Trolley Jack
· Special service tool
· Scanner
· Multi meter
	Class room and Lab

	1. Replace/repair faulty components in manual transmission system
	· Remove the faulty components.
· Repair/Replace the faulty components.
· Assemble/connect the repaired/replaced component.
· Test the Repair/Replace component as per SOPs.
	· Procedure of repairing/replacing  gears and shifting forks
· Procedure of assembling/connecting the transmission assembly.
· Understand the process of testing the gear transmission system.
Practical Activity:
· Demonstrate removal of transmission housing assembly of the given vehicle.
	Theory-04 Hrs
 Practical-12 Hrs
Total- 18 Hrs
	· Tool kit
· Stethoscope
· Gear puller
· Two post lift and safety stand
· Air compressor
· Creeper
· Trolley Jack
· Special service tool
	Class room and Lab

	1. Diagnose fault in automatic transmission System
	· Perform road test at different speeds for smooth operations of torque converter and gear shifting as per SOPs.
· Inspect automatic transmission mounts for faults.
· Inspect automatic transmission fluid (ATF) level according to SOPs and identify leaks.
· Check automatic transmission solenoid by using automotive scanner.
· Check electrical controls and Hydraulic pressure of automatic transmission.
Diagnose faults in automatic transmission system as per SOPs.
	· Procedure to inspect automatic transmission mounts.
· Procedure of Automatic transmission fluid (ATF) level checking and leak detection.
· Process for hydraulic pressure testing in automatic transmission
· Procedure for fault diagnosis in automatic transmission systems.
Practical Activity:
· Demonstrate inspection of automatic transmission system.




	Theory- 04 Hrs
 Practical- 14 Hrs
Total- 16 Hrs
	· Tool kit
· Stethoscope
· Gear puller
· Two post lift and safety stand
· Air compressor
· Creeper
· Trolley Jack
· Special service tool
· Scanner
	Class room and Lab

	1. Replace/repair faulty components in automatic transmission system
	· Remove the faulty components.
· Repair/Replace the faulty components.
· Assemble/connect the repaired / replaced component.
· Test the Repair/Replace component as per SOPs.
	· Procedure of disassembling and assembling transmission unit.
· Procedure for testing of repaired/replaced components of automatic transmission. 
Practical Activity:
· Demonstrate fault removal in automatic transmission system of the given vehicle..
· Demonstrate fault detection in TCM (Transmission control module).
	Theory-06 Hrs
 Practical-18 Hrs
Total- 24 Hrs
	· Tool kit
· Gear puller
· Two post lift and safety stand
· Creeper
· Trolley Jack
· Special service tool
	Class room and Lab




[bookmark: _Toc176615665]Module 0716MSA1809 Perform Repair/Maintenance of Farm Machinery
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to diagnose and repair Farm Machinery. It encompasses a broad range of diagnostic techniques and repair procedures that are essential for ensuring the efficient and effective operation of Farm Machinery. 
	Duration:
	Total hours
	100
	Practical:
	85
	Theory:
	15



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials required
	Learning Place

	1. Arrange tools and equipment to diagnose fault in farm machinery
	Use PPE as per SOPs.
Arrange tools and equipment to diagnose fault in farm machinery.

	· Process to arrange tools and equipments to diagnose faults in farm machinery.
Practical Activity:
· Wear PPE as per SOPs



	Theory-02 Hrs
Practical-06 Hrs
Total- 08 Hrs
	· Safety Cap
· Safety Gloves
· Work Overall
· Safety Shoes
· Hand Wash/toilet soap
·  Tool kit
· Stethoscope
· Air compressor
· Creeper
· Trolley Jack
· Battery tester
· Hydro meter
· Air pressure gauge
	Class room and Lab

	1. Diagnose fault in tractor
	· Inspect:
i. Engine oil
ii. Oil filter
iii. Tyre pressure
iv. Hydraulic pressure
v. Steering and suspension system,
vi. Power generator
vii. Transmission oil
viii. Air Filter
ix. Battery
	· Understanding of Hydraulic pressure, leakage and Hydraulic fluid level  
· Steering and suspension system 
· Belt and connection in Power generator.
· Procedure to replace Air filter 
· Procedure to test Battery.
Practical Activity:
· Demonstrate checking of Engine oil level and Tyre pressure.
	Theory-02 Hrs
Practical-10 Hrs
Total- 12 Hrs
	Battery tester
Hydro meter
Air pressure gauge
Special Service Tools
Multi meter

	Class room and Lab

	1. Replace/ repair  faulty components in tractor
	Maintain oil level (engine, transmission, hydraulic).
Maintain tyres (pressure, puncture).
Replace air/oil filter.
Repair/replace generator & electrical accessories.
Maintain battery (electrolyte, charging).
Clean, grease& lubricate the components.
	· Procedure to replace faulty filter (air &  oil).
· Procedure to check Tyre maintenance (pressure & puncture repair).
· Components of electrical system (generator, fuse, wires, connections, switch, battery)
· Mechanical maintenance (cleaning, greasing, lubrication of components).
Practical Activity:
· Demonstrate maintaining the fluids (oil levels, battery electrolyte) of the given vehicle
	Theory-02 Hrs
Practical-15 Hrs
Total- 17 Hrs
	· Air compressor
· Creeper
· Trolley Jack
· Battery tester
· Hydro meter
· Air pressure gauge
· Multi meter
· Oil filter wrench
· Tool try
· Special Service Tools
	Class room and Lab

	1. Diagnose fault in combine harvester
	· Inspect:
i. Engine oil
ii. Oil filter
iii. Tyre pressure
iv. Hydraulic pressure
v. Steering and suspension system
vi. Power generator
vii. Air Filter
viii. Battery
ix. Reel, header, auger, threshing cylinder.
x. Grand tank storage.
· Detect fault in combine harvester as per SOPs.
	· Procedure of Hydraulic pressure testing 
· Steering and suspension system.
· Types of drives (belt drives, chain drives)
· Process for air filter replacement.
· Procedure for battery testing
· Checking procedures for:
I. Reel
II. Header
III. Auger
IV. Threshing cylinder
V. Grain tank storage
· Identification of abnormal sounds, vibrations in combine harvester.
Practical Activity:
· Demonstrate:
i. Checking of engine oil level
ii. Oil filter replacement
iii. Tyre pressure checking of the given vehicle.
	Theory-02 Hrs
Practical-12 Hrs
Total- 14 Hrs
	· Air compressor
· Creeper
· Trolley Jack
· Battery tester
· Hydro meter
· Air pressure gauge
· Multi meter
· Oil filter wrench
· Tool try
· Special Service Tools
	Class room and Lab

	1. Replace/repair faulty components in combine harvester
	· Maintain oil level (engine, transmission, hydraulic).
· Maintain tyres (pressure, puncture).
· Replace air/oil filter.
· Repair/replace generator & electrical accessories.
· Maintain battery (electrolyte, charging).
· Maintain/replace sharpness of header.
· Maintain auger.
· Maintain threshing cylinder.
· Clean grand tank storage.
· Clean, grease & lubricate the components.
	· Process of checking oil levels in engine, transmission, and hydraulic system.
· Process of checking tyre pressure and repairing puncture.
· Rrepair/replacement of generator & electrical accessories.
· Maintenance of battery electrolyte 
· Procedure of replacement of sharpness header.
· Functions of threshing cylinder.
· Procedure for cleaning grand tank storage and cleaning, greasing and lubrication of components
Practical Activity:
· Demonstrate replacement of air/oil filter of the given vehicle.
	Theory-03 Hrs
Practical- 18 Hrs
Total- 21 Hr
	· Air compressor
· Trolley Jack
· Battery tester
· Hydro meter
· Air pressure gauge
· Multi meter
· Oil filter wrench
· Tool try
· Special Service Tools
	Class room and Lab

	1. Diagnose fault in Reaper
	· Inspect cutting bars, knife guard, crop divider, star wheels, transport belt/chain.
· Diagnose fault in reaper as per SOPs.
	· Process of diagnosing fault in crop divider star wheels and transport belt/chain.
Practical Activity:
· Demonstrate fault detection in cutting bars and knife guard of the given reaper.
	Theory-02 Hrs
Practical-08 Hrs
Total- 10 Hrs
	· wrench
· Tool try
· Spanner set
· Special 
· Oil cane
· Grease gun
· Cotton waste
· Special Service Tools
	Class room and Lab

	1. Replace/repair faulty components in Reaper
	· Repair/Replace cutting bars by using tools.
· Repair/Replace star wheels.
· Repair/Replace transport belt/chain.
· Clean, grease & lubricate the components.
· Test the Repair/Replace components as per SOPs.
	· Procedure of replacement/repair of cutting bar.
· Procedure of repair and replacement of Star wheel.
· Process of repair and replacement of transport belt/chain 
Practical Activity:
· Demonstrate cleaning cutting bar, greasing of star wheels/gears and lubrication of   transform chain of the given reaper.
	Theory-02 Hrs
Practical-16 Hrs
Total- 18 Hrs
	· Wrench
· Tool try
· Spanner set
· Special 
· Oil cane
· Grease gun
· Cotton waste
· Special Service Tools
	Class room and Lab





[bookmark: _Toc176615666]Module 0716MSA1810 Perform Repair/Maintenance of Agriculture Implements
Objectives: 
This curriculum is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to diagnose and repair Agriculture Implements. It encompasses a broad range of diagnostic techniques and repair procedures that are essential for ensuring the efficient and effective operation of Agriculture Implements. 
	Duration:
	Total hours
	180
	Practical:
	132
	Theory:
	48



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. Arrange tools and equipment to diagnose fault in Agriculture Implements
	· Use PPE as per SOPs.
· Arrange tools and equipment to diagnose fault in Agriculture Implements.
	· Identification of PPE
· Functions of tools required for fault diagnosis
Practical Activity:
· Demonstrate use of PPE
	04 Hours Theory
06 Hours Practical
Total: 10 Hours
	· PPE
· First Aid Box
· Screw driver
· Tool kit 
· Cleaning tool
· Spanner set
· Wrench set
	Class room and lab

	1. Diagnose fault in;
i. Farm Trolley
ii. Land Scrapper
iii. Mold Board Plough
iv. Disc Plough
v. Cultivator
vi. Rotavator
vii. Ridger
viii. Seed Drill
ix. Seed Planter
x. Sprayers 

	· Detect fault in Farm Trolley (wheel drum, bearing, tyres,). 
· Detect fault in Land Scrapper (nut bolts, Sharp edge) by using tools.
· Detect fault in Mold Board Plough (nut bolts).
· Detect fault in cultivator (spring, nut bolts, plow tips).
· Detect fault in Rotavator (blades, side gear box, gear box reduction, nut bolts).
· Detect fault in ridger (mold board, nut bolts).
· Detect fault in Seed drill (calibration, nut bolts, pipes).
· Detect fault in Seed Planter (Calibration, gear maintenance, nut bolts),
· Detect fault in Sprayer (nozzle, pipes, electronics devices, water tank, nut bolts, greasing).
	· Process to Identify farm implements
· Procedure for identification of faults in farm implements.
Practical Activity:
· Demonstrate calibration of given farm implements 
· Diagnose faults in given instruments.
	16 Hours Theory
48 Hours Practical
Total: 64 Hours
	· PPE
· First Aid Box
· Screw driver
· Tool kit
· Cleaning tool
· Spanner set
· Wrench set
· Grinder 
· Hammer 
	
Class room / Lab

	1. Replace/repair faulty components in 
i.  Farm Trolley
ii. Land Scrapper
iii. Mold Board Plough
iv. Disc Plough
v. Cultivator
vi. Rotavator
vii. Ridger
viii. Seed Drill
ix. Seed Planter
x. Sprayer
	· Repair & maintain Farm Trolley (wheel drum, bearing, tyres,) by using tools & equipment.
· Maintain Land Scrapper (nut bolts, Sharp edge) by using tools & equipment.
· Maintain Mold Board Plough (nut bolts).
· Repair & maintain cultivator (spring, nut bolts, plow tips).
· Repair &Maintain Inspect Rotavator (blades, side gear box, gear box reduction, nut bolts).
· Repair & maintain ridger (mold board, nut bolts).
· Replace & maintain Seed drill (calibration, nut bolts, pipes).
· Maintain Seed Planter (Calibration, gear maintenance, nut bolts).
· Replace & Maintain Sprayer (nozzle, pipes, electronics devices, water tank, nut bolts, greasing).
	· Procedure for maintenance of farm implements
· Procedures for repair of farm implements
· Functions of 
1. M B plough
2. Rotavator
3. Land scrapper
Practical Activity:
· Calibrate given sprayers
· Replace faulty components of given farm implements  

	16 Hours Theory
48 Hours Practical
Total: 64 Hours
	· PPE
· First Aid Box
· Screw driver
· Tool kit
· Cleaning tool
· Spanner set
· Wrench set
· Grinder 
· Grease gun
· Hammer 

	Class room / Lab

	1. Diagnose fault in Land Leveler and Laser Leveler	
	· Detect fault in land lever (cutting edge, nut bolt).
· Detect fault in optional attachments in laser leveler (Laser/GPS, Wheels, cutting edge, frame, blades, hitch).
	· Working principle of laser land Leveler 
· Functions of components of Laser Land
Practical Activity:
· Demonstrate procedure for faults diagnosis in laser land leveler 
	06 Hours Theory
12 Hours Practical
Total: 18 Hours
	· PPE
· First Aid Box
· Screw driver
· Alignment tools
· Cleaning tool
· Laser level detector
· Bearing puller
· Opener spanner set
· Ring spanner set
· Grease gun
· Oil cane
· Hammer
· Allen key set
· Magnetic stick
· Work bench
· Torque wrench
· Special Service tool
	Class room / Lab

	1. Replace/repair faulty components in Land Leveler and Laser Leveler
	· Replace cutting edge, nut bolt in land leveler by using tools & equipment.
· Replace/Repair Laser/GPS device by using tools and equipment.
· Adjust calibration of laser leveler.
· Replace cutting edge in laser leveler by using tools and equipment.
· Grease hitch & wheel frame in laser leveler.
· Replace/sharpen blades in land leveler and laser leveler
	· Function of receiver and transmitter.
· Procedure of calibration of laser land leveler
Practical Activity:
· Draw label diagram of Laser land leveler
· Demonstrate replacement of faulty parts of given laser leveler
	04 Hours Theory
12 Hours Practical
Total: 16 Hours
	· PPE
· First Aid Box
· Screw driver
· Alignment tools
· Cleaning tool
· Laser level detector
· Bearing puller
· Opener spinner set
· Ring spinner set
· Grease gun
· Oil cane
· Hammer
· Allen key set
· Magnetic stick
· Work bench
· Torque wrench
· Special Service tool
	Class room / Lab

	1. Carry out Work Performance
	· Check final inspection to ensure work is done according to SOPs.
· Set farm implement's performance in accordance with manufacturer’s manual.
· Check calibration as per standards.
· Clean work area and dispose of waste and non-recycle materials.
· Check tools and equipment are stored according to SOP's.
· Process Workplace documents according to workplace procedures.
	· Principles of safe disposal of waste
· Procedure for calibration of farm implements
Practical Activity: 
· Calibrate given farm implement 
· Demonstrate disposal of given type of waste according to SOPs
	02 Hours Theory
06 Hours Practical
Total: 08 Hours
	· PPE
· First Aid Box
· Tool kit
· Screw driver
· Multi meter
· Alignment tools
· Cleaning tool
· Grease gun
· Oil cane
· Hammer
· Magnetic stick
· Work bench
· Special Service tool
	Class room / Lab




[bookmark: _Toc176615667]Module 0716MSA1811 Perform Repair/Maintenance of Electric Components
Objectives: 
This curriculum covers the skills and knowledge required to diagnose fault in electric implements, fault in monitoring system and devices, replace/repair faulty components in electric motor and devices, fault in power control unit and devices.
	Duration:
	Total hours
	180
	Practical:
	132
	Theory:
	48



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. Arrange tools and equipment to diagnose fault in electric implements
	· Use PPEs as per SOP's.
· Arrange tools and equipment to diagnose fault in electric implements as per SOPs.
	· Identify PPE
· Functions of tools used to diagnose faults in electric implements 
Practical Activity:
· Demonstrate use of PPE 
	02 Hours Theory
06 Hours Practical
Total: 08 Hours
	· PPE
· First Aid Box
· Tool kit
· Combination spanner set
· Screw driver set
· Hose plier
· Air blow gun
· Wire bush
· Micro meter
· Multi meter
· Battery Tester
· Electric Motor Tester
· Charger Tester
	Class room and lab

	Diagnose fault in electric motor & devices
	· Inspect motor and devices.
· Detect fault in electric motor and devices as per SOPs.
	· Construction of motors, components and functions.
· Types of faults in electric motors
· Procedure to detect faults in electric motors.
Practical Activity:
· Demonstrate fault detection in electric motor of the given device
	06 Hours Theory
20 Hours Practical
Total: 26 Hours
	· PPE
· First Aid Box
· Tool kit
· Hose plier
· Air blow gun
· Wire bush
· Micrometer
· Multi meter
· Battery Tester
· Electric Motor Tester
· Charger Tester
	Class room and lab

	Replace/repair faulty components in electric motor and devices
	· Replace/Repair faulty components, as per SOPs.
· Install repaired/replaced components as per SOPs
	· Procedure to repair/replace faulty components of electric motors.
Practical Activity: 
· Perform replacement of faulty components of given electric motor 
	06 Hours Theory
20 Hours Practical
Total: 26 Hours
	· PPE
· First Aid Box
· Tool kit
· Hose plier
· Wire bush
· Micro meter
· Multi meter
· Battery Tester
· Electric Motor Tester
· Charger Tester
	Class room and lab

	Diagnose fault in battery pack & devices
	· Inspect battery pack and devices.
· Detect fault in battery pack and devices.
	· Types of batteries used in farm devices
· Types of faults in batteries used in farm devices
Practical Activity:
· Demonstrate fault detection in battery pack devices   
	04 Hours Theory
12 Hours Practical
Total: 16 Hours
	· PPE
· First Aid Box
· Tool kit
· Wire bush
· Multi meter
· Battery Tester
· Electric Motor Tester
· Charger Tester
	Class room and lab

	Replace/repair faulty components in battery pack & devices
	· Replace/Repair faulty components, as per SOPs.
· Install repaired/replaced components as per SOPs
	· Describe parts of battery pack devices and their function
· Procedure for replacement of required component
Practical Activity:
· Replace components of given battery pack equipment 
	04 Hours Theory
12 Hours Practical
Total: 16 Hours
	· PPE
· First Aid Box
· Tool kit
· Air blow gun
· Wire bush
· Micro meter
· Multi meter
· Battery Tester
· Electric Motor Tester
	Class room and lab

	Diagnose fault in power control unit and devices
	· Inspect Power Control Unit, Convertor/controller and devices.
· Detect fault in Power Control Unit using diagnostic tools as per SOPs.
	· Function of power control unit.
· Types of faults in power control unit.
Practical Activity:
· Diagnose faults in given power control unit
	04 Hours Theory
12 Hours Practical
Total: 16 Hours
	· PPE
· First Aid Box
· Tool kit
· Air blow gun
· Micro meter
· Multi meter
· Electric Motor Tester
	Class room and lab

	Replace/repair faulty components in power control unit and devices
	· Inspect charging system
· Detect faults in charging system as per SOPs
	· Procedure of inspection of charging system
· Functions of charging system
Practical Activity:
· Demonstrate procedure for repair of faulty components of given power control unit
	04 Hours Theory
12 Hours Practical
Total: 16 Hours
	· PPE
· First Aid Box
· Tool kit
· Air blow gun
· Wire bush
· Air breeding job
· Micro meter
· Multi meter
· Electric Motor Tester
	Class room and lab

	Diagnose fault in charging system
	· Inspect charging system
· Detect faults in charging system as per SOPs
	· Components of charging system
· Procedure for inspection of charging system
· Types of faults in charging system
Practical Activity:
· Perform inspection of charging system according to SOP
· Demonstrate fault identification procedure in charging system of given electric implement
	04 Hours Theory
08 Hours Practical
Total: 12 Hours
	· PPE
· First Aid Box
· Tool kit
· Wire bush
· Air breeding job
· Micro meter
· Multi meter
· Charger Tester
	Class room and lab

	Replace/repair faulty components in charging system
	· Replace/Repair faulty components in charging system, as per SOPs
· Install repaired/replaced components as per SOPs
	· Functions of components of charging system
· Procedure for installation of repaired/replaced components of charging system
Practical Activity:
·  Demonstrate repair/replacement for given faulty components of charging system
	04 Hours Theory
08 Hours Practical
Total: 12 Hours
	· PPE
· First Aid Box
· Tool kit
· Micro meter
· Multi meter
· Charger Tester
	Class room and lab

	Diagnose fault in monitoring system and devices
	· Inspect monitoring system and devices
· Detect faults in monitoring system and devices as per SOPs
	· Components of monitoring system
· Types of faults in monitoring system 
· Procedure to diagnosis faults in monitoring system
Practical Activity:
· Demonstrate procedure for diagnosis of faults in monitoring system of given electric implement
	04 Hours Theory
08 Hours Practical
Total: 12 Hours
	· PPE
· First Aid Box
· Tool kit
· Air blow gun
· Wire bush
· Air breeding job
· Micro meter
· Multi meter
	Class room and lab

	Replace/repair faulty components in monitoring system and devices
	· Replace/Repair faulty components in monitoring system and devices, as per SOPs
· Install repaired/replaced components as per SOPs
	· Functions of components of monitoring system
· Procedure to replace/repair components of monitoring system
Practical Activity:
·  Demonstrate procedure for replacement/ repair of faulty  component of monitoring system of given electric implement
	04 Hours Theory
08 Hours Practical
Total: 12 Hours
	· PPE
· First Aid Box
· Tool kit
· Multi meter

	Class room and lab

	Carry out work Performance
	· Check final inspection to ensure work is done according to SOPs.
· Set implement's performance in accordance with manufacturer’s manual.
· Switch on implement.
· Clean work area and dispose of waste and non-recycle materials.
	· Procedure for final inspection of the electric implements 
· Procedure for safe handling of equipment
Practical Activity:
· Demonstrate •setting performance of the given implement in accordance with manufacturer’s manual
	02 Hours Theory
06 Hours Practical
Total: 08 Hours
	· PPE
· First Aid Box
· Battery Tester
· Electric Motor Tester
· Charger Tester
· Waste Disposal equipment 
	Class room and lab





[bookmark: _Toc176615668]Module 0716MSA1812 Adopt Green PractiCes at Workplace
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to adopt green practices at workplace. It encompasses a broad range of techniques that are essential to conserve resources. The learner will also be able to Practical Activity green skills and become more environmentally friendly.
	Duration:
	Total hours
	19
	Practical:
	10
	Theory:
	9



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. Segregate types of waste
	· Segregate following wastes:
1. General waste (everyday waste produced in the workplace e.g. paper, cardboard, and non-hazardous materials).
2. Construction and demolition waste (produced during construction and demolition activities e.g. concrete, bricks, wood).
3. Hazardous waste (which poses a threat to human health and the environment, e.g. chemicals, batteries).
4. Industrial waste (produced through industrial processes e.g. manufacturing, mining, and oil and gas operations).
· Handle types of wastes identified during operation as per     Standard Operating Procedures according to company policy.
Dispose off wastes as per the Standard Operating Procedures according to company policy.
	· Types of wastes:
· Identification of  hazards posed by different types of wastes
· Process for segregating general waste, considering the types of materials typically found in the workplace.
· Differentiatiation between construction and demolition waste.
· Procedures for handling hazardous waste. 
· Procedure for segregating industrial waste.
· Process to dispose of the segregated wastes in compliance with company policies and environmental regulations.
Practical Activity:
· Demonstrate the procedure for segregating and disposing of given type of waste 
	Theory-3Hrs
Practical-3Hrs
Total- 6Hrs
	· Personal Protective Equipment (PPEs).
· Waste handling SOP.
· Waste bins/brooms/dustpans/garbage bags.
· Shovels (assorted range).
· Waste handling toolkits.
· Trolley/lifters for handling waste.
	Class room and lab

	1. Adopt waste reduction strategies
	· Adopt techniques to reduce waste as per the Standard Operating Procedures.
· Implement strategies of waste reduction:
1. Reuse the material from generated waste at the work place.
2. Reduce the use of environmental adversely affecting materials
	· Procedure for reducing waste in the workplace
· Strategies for reusing materials from generated waste:
i. Recycling
ii. Composting
iii. Material Reuse
iv. Source Reduction
v. Lean Manufacturing
vi. Energy Recovery
vii. Identify the materials that negatively impact the environment. 
Practical Activity:
· Demonstrate implementation of a waste reduction technique at the workplace as per instructions.
	Theory-03Hrs
Practical-3Hrs
Total- 6Hrs
	Personal Protective Equipment (PPEs).
Waste handling SOP.
Waste bins/brooms/dustpans/garbage bags.
Shovels (assorted range).
Waste handling toolkits.
Trolley/lifters for handling waste.
Waste recycling equipment.
	Class room and lab

	1. Conserve Resources
	· Adopt techniques to conserve resource as per the Standard Operating Procedures 
· Implement resource of conservation techniques as per the Standard Operating Procedures.
	· Techniques for conserving resources:
i. Water Conservation
ii. Energy Efficiency
iii. Material Optimization
iv. Process Streamlining
v. Recycling and Reuse
vi. Preventive Maintenance
· Procedure for conserving resources.
· Understand the importance of resource conservation.
· Process to identify the resources that can be conserved
Practical Activity:
· Demonstrate the implementation of conservation technique of the given resource.
	Theory-3Hrs
Practical-4Hrs
Total- 7Hrs
	· Personal Protective Equipment (PPEs).
· Waste handling SOP
· Waste bins/brooms/dustpans/garbage bags.
· Shovels (assorted range).
· Waste handling toolkits.
· Trolley/lifters for handling waste.
· Waste recycling equipment 
	Class room and lab





[bookmark: _Toc176615669]Module 0716MSA1813 Develop Entrepreneurship Skills
Objectives: 
This module is designed to equip Auto & Farm Machinery Technician with the skill and knowledge required to apply entrepreneurship skills, concept, market analysis and investment.
	Duration:
	Total hours
	20
	Practical:
	16
	Theory:
	4



	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials Required
	Learning Place

	1. 	Interpret Entrepreneurship
	· Understand Entrepreneur- Entrepreneurship - Enterprises: conceptual issue Entrepreneurship vs. management, Entrepreneurial motivation. 
· Understand the functions of entrepreneurs in relation to the enterprise and economy.
· Identify source of business ideas
	· Entrepreneurship
· Difference between enterprise and entrepreneurship   
	05 Hours Theory
06 Hours Practical
Total: 11 Hours
	· Project Proposals
	Class room and Lab

	1. Illustrate Project Preparation & Marketing Analysis
	· Understand the qualities of a good entrepreneur, SWOT, and risk analysis.
· Develop communication skills between buyer and seller.
· Keep record of each business deal (email, etc.).
	· SWOT analysis
· Communications skills related to buyer and seller 
· Record keeping for business deal
Practical Activity:
· Perform SWOT analysis of the given project
	03 Hours Theory
12 Hours Practical
Total: 15 Hours
	· SWOT analysis of previous projects
· Record Registers
	Class room and Lab

	1. [bookmark: _Hlk86929212]Interpret Investment Procurement
	· Develop project, feasibility, legal formalities.
· Understand investment procedure - Loan procurement - Banking processes.
	· Process for developing a project feasibility, and legal formalities
· Procedures of loan procurement for investment
Practical Activity:
· Prepare a project proposal for acquiring loan
	02 Hours Theory
12 Hours Practical
Total: 14 Hours
	· Project feasibility reports
· Loan forms
	Class room and Lab
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