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IMI International Level 1 Certificate in Light Vehicle Maintenance

Group A: Mandatory Units
Group B: Optional Units 8 Units from 17 available must be selected
	Group A – Mandatory Units

	Unit No.
	Unit Title
	Unit Level

	L101
	Health and Safety Practices in Vehicle Maintenance
	1

	L102
	Tools, Equipment and Materials for Vehicle Maintenance
	1


	Group B – Optional Units

	Unit No.
	Unit Title
	Unit Level

	U2
	Automotive Foundation Skills
	1

	L103
	Spark Ignition Engine Systems, Components and Operation
	1

	L104
	Compression Ignition Engine Systems Components and Operation
	1

	L105
	Engine Liquid Cooling and Lubrication Systems Components and Operation
	1

	L106
	Steering and Suspension Systems Components and Maintenance (4 wheels or more)
	1

	L107
	Vehicle Braking Systems Components and Maintenance
	1

	L108
	Routine Maintenance Processes and Procedures on Vehicles (4 wheels or more)
	1

	L109
	Vehicle Wheels and Tyres Construction and Maintenance
	1

	L110
	Vehicle Exhaust Systems Components and Maintenance
	1

	L111
	Vehicle Driveline Maintenance
	1

	L112
	Spark Ignition System Maintenance
	1

	L113
	Vehicle Electrical Foundation Skills
	1

	L114
	Vehicle Lighting System Maintenance
	1

	L119
	Introduction to Spark Ignition fuel Systems
	1

	L120
	Introduction to Compression Ignition fuel Systems
	1

	L121
	Introduction to Low Carbon Technologies in the Automotive Industry
	1

	LV01
	Routine Light Vehicle Maintenance
	2


	UNIT REF: L101
	UNIT TITLE:   HEALTH AND SAFETY PRACTICES IN VEHICLE MAINTENANCE


	Level 1

	Rationale: This unit introduces learners to the health and safety requirements when carrying out simple vehicle maintenance and other related tasks in vehicle workshops.  Outcome 1 covers the general requirements of health and safety in vehicle workshops including personal responsibilities, common risks and hazards and health and safety information.  The unit also covers the use of health and safety practices and equipment, safe manual handling procedures, Hazardous substance procedures and fire prevention and emergency procedures


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Know health and safety requirements and information in motor vehicle workshops
	1.1 State their personal responsibilities for health and safety in vehicle workshops

1.2 Identify common risks and hazards when working in vehicle workshops

1.3 Identify the need to be aware of the actions of others in the working environment  

1.4 Locate the main health and safety information and notices provided in vehicle workshops

	2.  Be able to use appropriate health and safety practices and equipment
	2.1 Use appropriate safe and healthy working practices when carrying out vehicle maintenance and repair

2.2 Use appropriate personal protective equipment and vehicle protection equipment when working in vehicle workshops

2.3 Demonstrate good housekeeping practices when working in vehicle workshops

	3.  Be able to use safe manual handling procedures
	3.1  Identify safe manual handling practices and procedures

3.2  Identify common manual handling equipment used in vehicle workshops

3.3  Use appropriate manual handling equipment and procedures when carrying or lifting during vehicle maintenance and repair

	4.  Be able to use safe procedures when working with hazardous substances
	4.1  Identify the main substances hazardous to health in vehicle maintenance and repair

4.2  Use appropriate methods to dispose of waste materials in vehicle maintenance  

	5.  Know about fire prevention and emergency procedures
	5.1  Identify the THREE elements that produce a fire

5.2  Identify different types of fire extinguisher and their uses

5.3  State the procedures to follow in an emergency and the evacuation of the premises


	Content to include:

1.1.  Personal responsibilities to include:

a following health and safety notices and instructions

b complying with employer’s instructions and procedures

c using personal protective equipment (PPE) and vehicle protection equipment (VPE)
d behaving responsibly and safely

e being aware of others

1.2.  Common risks and hazards associated with:

a. electrical equipment and trailing leads

b. air lines and air powered tools

c. vehicle fuels and hazardous substances used in vehicle maintenance

d. movement of vehicles

e. waste materials

f. loose tools and equipment

g. lifting, jacking and supporting vehicles

h. inappropriate behaviour

i. failing to use appropriate PPE

1.3  Awareness of others to include:

a the risk posed by the action and conduct of colleagues in immediate vicinity

b the possible risks to others posed by your own actions and conduct

c the risks posed by the type of work being carried out by colleagues

1.4  Main health and safety information and notices to include:

a. fire and emergency exits

b. actions in the event of a fire or emergency

c. health and safety instructions

d. use of health and safety equipment

2.1.  Health and safety practices to include:

a immobilising vehicle and engine, removal of ignition key, ensuring handbrake is applied

b use of PPE and VPE

c use of axle stands and vehicle supporting aids

d location of fire extinguishers

e following safety instructions

f correct use of tools and equipment

2.2.  PPE and VPE to include:

a. PPE - overalls, gloves, aprons, goggles, helmets, safety footwear appropriate to task

b. VPE – wing covers, seat covers, carpet protection

2.3  Check and use appropriate tools and equipment to include:

a. electrical equipment – blown fuses, damaged cables

b. identifying unsafe hand tools - damaged hand tools

c. identifying unsafe equipment – leaking jacks

2.4.  Good house keeping practices to include:

a. prompt disposal of waste materials

b. prompt cleaning of spillages

c. regular cleaning of work area

d. storage of tools and equipment

3.1.  Safe manual handling practices and procedures to include:

a. use of PPE

b. correct lifting technique

c. carrying technique




	Content to include: contd

3.2.  Manual handling equipment to include:

a. jacks

b. cranes

c. hoists

d. chains, slings and wire ropes

3.3.  Safe use of lifting equipment to include:

a. use of PPE

b. need to ensure lifting aid capacity

c. care when moving of load over uneven surfaces

d. avoiding obstructions and floor based obstacles – cables, leads

e. need to keep load stable when moving

4.1.  Common hazardous substances include:

a. liquids – petrol, diesel, oil, brake fluid, cleaners

b. gases – welding and heating equipment

c. solids – old components 

4.2.  Procedures for disposing of waste materials to include:

a. waste oil and filters

b. old units and components 

c. cleaning materials

d. volatile materials – petrol filters, petrol engine components

5.1.  THREE elements necessary for a fire – oxygen, fuel and a source of ignition  

5.2.  Fire extinguishers to include:

a. water

b. powder

c. gas – CO2

5.3.  Procedures to follow in an emergency to include:

a. in the event of a colleague suffering an electric shock

b. in the event of a serious accident 

c. sounding alarm

d. use of appropriate fire extinguisher

e. evacuation of premises


	UNIT REF: L102
	UNIT TITLE:   TOOLS, EQUIPMENT AND MATERIALS FOR VEHICLE MAINTENANCE 


	Level:  1

	Rationale:  This unit introduces learners to the tools, equipment and materials that are used for vehicle maintenance and covers being able to work safely when using these items.  The unit covers common hand tools used for vehicle maintenance, the equipment used during vehicle maintenance and materials used for vehicle construction and maintenance.  


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely
	1.1  Select and use appropriate personal protective equipment when using tools and equipment for vehicle maintenance

1.2  Use safe methods of working when using tools and equipment

1.3  Identify common defects in basic tools

	2.  Be able to use and maintain hand tools for vehicle maintenance 
	2.1  Identify and select appropriate hand tools for vehicle maintenance

2.2  Prepare and use hand tools correctly

2.3  Maintain hand tools in a safe condition

	3.  Be able to use workshop equipment for vehicle maintenance 
	3.1  Identify and select appropriate workshop equipment for vehicle maintenance

3.2  Prepare and use common workshop equipment correctly

3.3  Carryout basic care and maintenance of common workshop equipment

	4.  Be able to use materials when carrying out vehicle maintenance
	4.1  Identify common materials in the construction of vehicles

4.2  Identify common materials and consumables used for vehicle maintenance

4.3  Select and use appropriate materials and consumables for vehicle maintenance


	Content to include:

1.1 PPE to include:

overalls, gloves, aprons, goggles, helmets, safety footwear appropriate to task

1.2 Safe methods of working to include: 

examining tools for defects and damage, correctly preparing tools for use, using tools safely and correctly, carrying out cleaning and basic maintenance of tools

1.3 Defective tools and those requiring maintenance to include: 

bent or distorted tools, cracks, rough edges, mushroomed chisels, loose hammer heads, damaged screwdrivers, slipping ratchet wrenches, damaged sockets

2.1 Hand tools to include: 

a spanners – open end, ring, combination, speed and ratchet types)

b  screwdrivers – flat blade, Phillips, pozidrive 

c  hammers – ball pein, lump, copper/hide, rubber, neoprene

d  chisels

e  saws – hacksaw, junior hacksaw 

f  steel rule and tape measure

g  allen keys

h  vice grips

i  socket sets – different drive sizes, specialist socket and screw bits, stud remover adaptor 

j  pliers and grips – long nose, engineers, side snips/cutters, pipe grips, mole grips

k  torque wrench

l  feeler blades

m  tyre tread depth gauges

2.2  Prepare and use hand tools correctly to include:

a. holding tools correctly

b. selecting correct tool for task

c. stance when using tool

d. adjusting tools correctly i.e. torque wrench setting, hacksaw blade tension

e. preparing tool correctly i.e. fitting hacksaw blade correctly

f. using appropriate PPE i.e. goggles and gloves when necessary

2.3  Maintain hand tools to include:

a. cleaning tools

b. removing mushroom end from chisels

c. resetting torque wrench after use

d. inspecting tools for damage

e. storing tools after use

3.1 Equipment to include:

a. lifting equipment – jacks, ramps, lifts, axle stands

b. air tools – air lines, tyre inflator/gauge, wrenches, hammers, blow guns

c. bench tools – grindstone, pillar drill

d. portable electric tools – hand drills, extension leads, component cleaners

e. specialist tools – tracking gauges, filter removal straps, waste oil drainers, exhaust extraction

f. select appropriate and necessary equipment for task
a. 3.2  Prepare and use equipment correctly to include when appropriate:

a. adjust settings

b. set pressure

c. zero readings

d. examine for defects

e. locate correctly – axle stands and jacks

f. use when appropriate – exhaust extraction when engine is running

3.3 Basic care and maintenance to include:

a. check equipment for defects or damage – blown fuse, exposed electrical leads, leaking fluid

b. clean and store equipment after use

c. report defects or damage




	Content to include: contd

4.1 Common materials used for vehicle construction to include:

a. metals – ferrous and non-ferrous

b. glass

c. plastic

d. glass fibre

e. rubber

f. fluids – lubricants, hydraulic oils, anti-freeze, brake fluid

4.2 Common materials used for vehicle maintenance to include:

a. lubricants

b. coolants

c. fluids

d. adhesives and cements

e. sealers

f. filters

g. aerosol sprays

h. gaskets

i. cleaners

4.3 Select appropriate materials to include:

a. correct specifications – lubricants and fluids

b. correct quantity - lubricants

c. correct mixture – anti freeze

d. when appropriate to replace – manufacturer’s maintenance schedule

e. work safely when using materials




	UNIT REF: U2
	UNIT TITLE:  AUTOMOTIVE FOUNDATION SKILLS


	Level 1

	Rationale: 

This unit will enable the learner to develop an understanding of:

· The foundation skills associated with the repair, servicing and maintenance of vehicles.

· The repair organisations that make up the retail motor industry.


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Know the basic skills and processes used for the repair and maintenance of vehicles

	1.1 State the main units of measurement related to automotive repair

1.2 Identify and use measuring equipment

1.3 Outline the basic principles of electricity and electrical circuits

1.4 Identify and use electrical measurement equipment

1.5 Identify locking devices and securing devices
1.6 Identify common hand tools used

1.7 Identify materials and applications used in automotive construction
1.8 Identify workshop equipment

	2.  Know vehicle repair organisations that make up the retail motor industry
	2.1.  Identify the different types of vehicle repair organisations

2.2.  Outline the basic structure of a typical vehicle repair business

2.3.  Outline the function of Franchised Dealerships compared with independent workshops

2.4.  State the main processes when receiving a vehicle for vehicle repair

2.5.  Give examples of communication methods in a workshop/dealership and when they may be appropriate

2.6.  Indicate sources of information used in vehicle repair


	Content:

1.1 The main units of measurement related to vehicle repair

a. Length

b. Area

c. Volume

d. Mass

e. Force

f. Velocity

g. Pressure

h. Temperature

i. Torque

1.2 Measuring equipment

a. Rule/Tape

b. Calliper

c. Feeler Gauge

d. Volume Measures

e. Vernier Calliper

f. Micrometer

g. Dial Gauges

h. Torque Wrenches
1.3 The basic principles of electricity and electrical circuits

a. Basic electrical units;

i. volts

ii. amps

iii. ohms

iv. watts

b.   The basic principle of alternating and direct current.
c.   Ohms law to resolve simple electrical problems.

d.   Series and parallel circuits.

e.   The main electrical symbols;

i. battery

ii. switch

iii. fuse

iv. lamp

v. cables joined

vi. cables crossed

vii. relay

viii. resistor

f.    Simple electrical wiring diagrams.

g.   Electrical conductors e.g.

i. gold

ii. silver

iii. copper

iv. brass

h.   Electrical insulators e.g.
i. rubber

ii. bakelite

iii. plastic

iv. paper
v. air
1.4 Electrical measurement equipment

a. The difference between analogue and digital electrical meters.

b. The advantage and uses of digital and analogue meters.

c. The use of ammeter, voltmeter, ohmmeter and multi-meter.

d. Multi-meters for simple electrical measurements;

i. voltage

ii. volt drop

iii. current flow
iv. circuit/component resistance


	Content:

1.5 Locking devices and securing devices

a. Fixing devices;

i. nuts

ii. bolts and screws

b. Locking and securing devices;

i. lock nuts

ii. split pins

iii. locking wire

iv. tab washers

v. chemical thread locking

c.   Screw threads, types and applications.

1.6 Common hand tools

a. Common hand tools:

i. files

ii. hacksaw

iii. hammers

iv. screwdrivers

v. pliers

vi. types of spanner

vii. sockets

viii. torque wrenches

ix. punches
x. air drill
xi. electrical hand drill

xii. drill bits

xiii. taps and dies

xiv. broken stud removers

b. The use and care of common hand tools

1.7 Materials and applications used in light vehicle construction

a. Ferrous and non ferrous metals:

i. carbon steel

ii. steel alloys

iii. cast iron

iv. aluminium

v. brass

vi. copper

vii. lead

b. Non- metallic materials:

i. glass

ii. safety glass

iii. reinforced plastic

iv. kevlar

v. rubber

c. Terms relating to metals:

i. hardness

ii. toughness

iii. ductility

iv. elasticity

v. tenacity

vi. malleability

vii. plasticity

d. Terms relating to vehicle components:

i. tensile stress

ii. compressive stress

iii. yield stress
iv. shear force


	Content:

1.8 Workshop equipment

a. Common workshop equipment:

i. vices

ii. hydraulic jacks /scissor jacks
iii. axle stands / paddock stands
iv. pillar drills

v. air tools

vi. vehicle lifts

vii. cranes

viii. hoists

b.   The preparation and use of workshop equipment.
2.1 Different types of vehicle repair organisations

a. The different types of repair organisation in the motor industry:

i. franchise dealer

ii. Independent repairer

iii. fast fit

iv. fleet operator (own repair workshop)

v. specialist repairers i.e. automatic transmission, auto electrical, diesel injection

vi. body repairer

vii. vehicle valet

viii. breakdown and recovery services

b. The following terms:

i. approved repairer

ii. multi-franchise dealer

iii. after sales

2.2 The basic structure of a typical vehicle repair business

a.
The function of the main sections of a typical vehicle repair business to include:

i. service reception

ii. body shop

iii. vehicle repair workshop

iv. Inspection bay

v. paint shop

vi. vehicle valeting

vii. parts department

viii. main office

ix. vehicle sales

x. warranty

b.  How these areas must interrelate to provide service to the customer.

2.3 The role of Franchise Dealerships
a. The role, benefits and the relationships of a franchised dealership:

i. the vehicle manufacturer of the franchised network

ii. the vehicle repair business having franchised dealer status

iii. the franchised dealership with the vehicle manufacturer

iv. the franchise dealership in the dealer network:

1. local supply of new and used franchised vehicles

2. local supply of franchise parts and accessories

3. local repair & servicing facility for franchise vehicles

4. source of communication and liaison with vehicle manufacturer

v     manufacturer’s support with promotion and advertising

vi    access to manufacture’s product information

vii   vehicle manufacturer’s training support

b.  Differences between franchise dealerships with independent dealerships and vehicle repairers.


	Content:

2.4 The main processes when carrying out a vehicle repair

a. Locating and using correct documentation and information for:

i. procedures for carrying out repairs and servicing

ii. vehicle specifications

iii. component specifications

iv. oil and fluid specifications

v. requirements for specialist equipment and tools

vi. vehicle and component identification codes

vii. recording vehicle repairs and maintenance – job cards

viii. completion of in-vehicle service log
b. Company procedures for:

i. referral of problems

ii. reporting delays

iii. additional work identified during repair or maintenance

iv. accessing help or assistance

c. Organisational & Customer requirements:

i. care of customer’s vehicle

ii. care of customer’s personal possessions kept in vehicle

iii. effect of vehicle presentation on customer’s perceptions

iv. importance of time scales to customer and organisation

v. relationship between time and costs

vi. meaning of profit

2.5 Methods of communication in a workshop/dealership

a. The methods of communication within a modern workshop to include:

i. word of mouth; discussions, passing on information, requesting assistance or advice, developing 
relationships with colleagues, courtesy, politeness, listening skills, tone and attitude.

ii. receiving verbal instructions, listening skills, asking questions

iii. drawings/sketches

iv. memo

v. telephone

vi. vehicle job card

vii. posted communication (i.e. notice boards)

viii. vehicle manufacturer’s bulletins

ix. electronic mail

x. Internet and Web

xi. CD ROM

b. How distance, location or job responsibility can determine lines of communication.

c. The effectiveness of each of the above forms of communication in terms:

i. conveying information accurately

ii. conveying enough information

iii. conveying information promptly

d. How communication of information may change when given to informed and un-informed people.

2.6 Sources of information used in vehicle repair

a. Vehicle and Equipment Manuals

b. Parts Lists

c. Computer (Pc)

d. Diagnostic Equipment

e. Internet

f. CDrom

g. Manufacturer


	UNIT REF: L103
	UNIT TITLE:  SPARK IGNITION ENGINE SYSTEMS, COMPONENTS AND OPERATION


	Level:  1

	Rationale:  This unit introduces learners to the principles of spark ignition engine systems, components and operation and includes the requirements for carrying out routine engine maintenance 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on spark ignition engines
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on spark ignition engines

1.2  Use appropriate and safe working practices when working on spark ignition engine mechanical systems



	2.  Know spark ignition engine systems and components
	2.1  Identify the main components used in spark ignition 
engines

2.2  State the purpose of the main components used in spark ignition engines

2.3  Outline the purpose of the main systems used in spark ignition engines 



	3.  Understand how spark ignition engines operate
	3.1  State the operating cycle of the 2 and 4 stroke spark ignition engines

3.2  Give examples of the valve and ignition timing requirements for 4 stroke spark ignition engines

3.3  State the correct air/fuel mixture for spark ignition engines during different situations 

3.4  Identify the constituents of spark ignition exhaust gas emissions and their effects on the environment.



	4.  Be able to safely and correctly carryout routine spark ignition engine maintenance
	4.1   Select the correct technical data for spark ignition engine maintenance

4.2  Demonstrate the correct procedures when removing and refitting an spark ignition engine cylinder head from a fully equipped non running stand engine

4.3  Demonstrate the correct procedures for reinstating the engine and vehicle after spark ignition engine maintenance 


	Content to include:

1.1.   PPE to include:

a. overalls

b. protective and safety gloves

c. protective footwear

d. goggles

VPE protection to include:

a. wing covers

b. seat covers

c. carpet protection

1.2    Appropriate and safe working practices to include:

a removal and/or storage of owners property from vehicle

b immobilising engine

c ensuring handbrake is applied

d follow logical sequence of working

e use safe working practices

f select and use correct tools and equipment

2.1  The main engine components to include:

a. cylinder block

b. cylinder head

c. engine sump

d. crankshaft

e. connecting rods

f. pistons and rings

g. camshaft

h. valves

i. inlet and exhaust manifolds

j. flywheel

k. front drive pulley

l. gaskets and seals

2.2  Purpose and function of main components to include:

a. cylinder block

b. cylinder head

c. engine sump

d. crankshaft

e. piston and rings

f. connecting rod

g. flywheel

h. camshaft

i. inlet and exhaust valves

j. inlet and exhaust manifolds

k. gaskets and seals

2.3  Purpose of main spark ignition engine systems include:

a. induction and fuel system

b. exhaust system

c. lubrication system

d. cooling system

e. ignition system

f. starting system

g. charging system




	Content to include:

3.1  The operating cycles for 2 and 4 stroke spark ignition engines to include to include:

a. stages of operation - induction, compression, power and exhaust

b. piston position and movement

c. firing orders for 4 cylinder engine

d. engine terminology – bore, stroke, capacity, TDC, BDC, compression ratio

e. mixing of fuel and air

3.2  Valve and ignition timing to include:

a piston position when opening and closing valves

b piston position for timing of spark

c need to vary ignition timing with increase in engine speed

3.3  Air fuel mixture to include:

a. stoichiometric air/fuel ratio 

b. weak mixture

c. rich mixture

d. lambda

3.4  Exhaust emission to include

a. environmental and health concerns for exhaust emissions

b. exhaust gas emissions – H2O, N, CO2, CO, HC, NOx

4.1. The data used for spark ignition engine maintenance to include:

a vehicle manufacturer’s repair instructions

b vehicle manufacturer’s engine specifications 

c torque settings

d fluid types and quantities

4.2.  Correct procedures when removing and refitting spark ignition cylinder head to include:

a using appropriate PPE and VPE

b storage and protection of components

c disabling engine when appropriate

d logical working sequence

e correct selection and use of tools and equipment

f locating and using correct information and data

g correct setting and adjustment of components 

h awareness of others

i care of vehicle

4.3   Procedure for reinstatement of engine to include:

a. reinstate vehicle owners property

b. removal of VPE

c. adjustments following refitting

d. cleaning vehicle of grease and oil marks

e. check function of engine operation(rotation of engine by hand)

f. check for engine for leaks




	UNIT REF: L104
	UNIT TITLE:   COMPRESSION IGNITION ENGINE SYSTEMS, COMPONENTS AND OPERATION


	Level:  1

	Rationale:  This unit introduces learners to the principles of compression ignition engine systems, components and operation and includes the requirements for carrying out routine engine maintenance. 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on compression ignition engines
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on compression ignition engines

1.2  Use appropriate and safe working practices when working on compression ignition engine mechanical systems

	2.  Know compression ignition engine systems 
and components
	2.1  Identify the main components used in compression 

ignition engines

2.2  State the purpose and function of the main components used in compression ignition engines

2.3  Outline the purpose of the systems used in 

compression ignition engines 

	3.  Understand how compression ignition engines operate
	3.1  State the operating cycles of the 2 and 4 stroke compression ignition engine 

3.2  Give examples of the valve and injection timing requirements for 4 stroke compression ignition engines

3.3  State how air to fuel ratios differ from spark ignition engines during  different situations

3.4  Identify the constituents of compression ignition exhaust gas emissions and their effects on the environment

	4.  Be able to remove and refit a compression ignition engine cylinder head
	4.1   Select the correct technical data for compression ignition engine maintenance

4.2   Demonstrate the correct procedures when removing and refitting an compression ignition engine cylinder head from a non running stand engine

4.3   Demonstrate the correct procedures for reinstating the engine and vehicle after compression ignition engine maintenance 


	Content to include:

1.1.  PPE to include:

a. overalls

b. protective and safety gloves

c. protective footwear

d. goggles

VPE protection to include:

a wing covers

b seat covers

c carpet protection

1.2.  Appropriate and safe working practices to include:

a removal and/or storage of owners property from vehicle

b immobilising engine

c ensuring handbrake is applied

d follow logical sequence of working

e use safe working practices

f select and use correct tools and equipment

1.3.  Disposal of waste materials to include:

a. disposal of waste oil

b. disposal of waste materials – filters, rags

c. disposal of old engine components

2.1.  The main engine components to include:

a cylinder block

b cylinder head

c engine sump

d crankshaft

e connecting rods

f pistons and rings

g camshaft

h valves

i inlet and exhaust manifolds

j turbocharger

k flywheel

l front drive pulley

m gaskets and seals

2.2.  Purpose and function of main components to include:

a cylinder block

b cylinder head

c engine sump

d crankshaft

e piston and rings

f connecting rod

g flywheel

h camshaft

i inlet and exhaust valves

j inlet and exhaust manifolds

k turbocharger

l gaskets and seals
2.3.  Function of main compression ignition engine systems include:

a. induction system and turbocharger

b. low and high pressure fuel system

c. exhaust system

d. lubrication system

e. cooling system

f. starting system

g. charging system




	Content to include:

3.1.  The operating cycles for 2 and 4 stroke compression ignition engines to include to include:

a stages of operation - induction, compression, power and exhaust

b piston position and movement

c firing orders for 4 cylinder engine

d engine terminology – bore, stroke, capacity, TDC, BDC, compression ratio, direct injection, indirect 

injection

e mixing of fuel and air

3.2.  Valve and injection timing to include:

a piston position when opening and closing valves

b piston position for timing of injection

3.3.  Air to fuel ratios differ from compression ignition engine to include:

a. Compression of air only

b. Point of fuel injection (compression ignition - near end of compression stroke, spark ignition- on 

induction stroke) 

c. Benefits of pressure charging compression ignition Engines compared to spark ignition engines- 

less chance of detonation as no fuel during compression ignition compression wider range of

air/fuel ratios

3.4   Exhaust emissions to include

a. environmental and health concerns for vehicle exhaust emissions

b. exhaust gas emissions – H2O, O, N, CO2, CO, HC, NOx, particulates

4.1. The data used for compression ignition engine maintenance to include:

a. vehicle manufacturer’s repair instructions

b. vehicle manufacturer’s repair instructions

c. torque settings

d. fluid types and quantities

4.2.  Correct procedures when removing and refitting compression ignition cylinder head to include:

a. using appropriate PPE and VPE

b. storage and protection of components

c. disabling engine when appropriate

d. logical working sequence

e. correct selection and use of tools and equipment

f. locating and using correct information and data

g. correct setting and adjustment of components 

h. awareness of others

i. care of vehicle

4.3.  Procedure for reinstatement of engine to include:

a. reinstate vehicle owners property

b. removal of VPE

c. adjustments following refitting

d. cleaning vehicle of grease and oil marks

e. check function of engine operation (rotation of engine by hand)

f. check for engine for leaks




	UNIT REF: L105
	UNIT TITLE:   ENGINE LIQUID COOLING AND LUBRICATION SYSTEMS COMPONENTS AND OPERATION


	Level:  Level 1

	Rationale:  This unit introduces learners to the principles of engine liquid cooling and lubrication systems, components and operation. It covers identifying the main components used in liquid cooling and lubrication systems and the purpose and function of these components. The final outcome of the unit is concerned with the learner being able to carryout routine maintenance on engine liquid cooling systems and lubrication systems. 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on engine liquid cooling and lubrication systems
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on engine liquid cooling and lubrication systems

1.2  Use appropriate and safe working practices when working on engine liquid cooling and lubrication systems

	2.  Know about engine liquid cooling and lubrication systems
	2.1  Identify the main components used in engine liquid cooling systems

2.2  State the purpose of the main components used in engine liquid cooling systems
2.3  Identify the main components used in engine lubrication systems

2.4  State the purpose of the main components used in engine lubrication systems 

	3.  Know how engine liquid cooling and lubrication systems operate
	3.1.  State the operating principles of engine liquid cooling systems

3.2.  State the operating principles of engine lubrication systems

	4.  Be able to carryout routine maintenance on engine liquid cooling systems
	4.1.  Select the correct technical data for routine maintenance of liquid cooling systems

4.2.  Demonstrate the correct procedures when removing and refitting an engine liquid cooling system radiator and thermostat and refilling the cooling system correctly 

4.3.  Demonstrate the correct procedures for tensioning the coolant drive belts

4.4.  Demonstrate the correct procedures for pressure testing the cooling systems and checking for leaks

	5.  Be able to carryout routine maintenance on engine lubrication systems
	5.1.  Select the correct technical data for routine maintenance or engine lubrication systems

5.2.  Demonstrate the correct procedures when changing the oil and filter on a vehicle

5.3.  Demonstrate the correct procedures when replacing a gasket on an engine component

5.4.  Demonstrate the correct procedures when inspecting an engine for leaks


	Content to include:

1.1.  PPE to include:

a. overalls

b. protective and safety gloves

c. protective footwear

d. goggles

VPE protection to include:

a. wing covers

b. seat covers

c. carpet protection

1.2.  Appropriate and safe working practices to include:

a. removal and/or storage of owners property from vehicle

b. immobilising engine

c. ensuring handbrake is applied

d. follow logical sequence of working

e. use safe working practices

f. select and use correct tools and equipment

2.1.  The main components in engine liquid cooling systems to include:

a. coolant – water and antifreeze mixture

b. radiator and radiator cap

c. thermostat

d. expansion tank

e. pipes and hoses

f. gaskets and sealing rings

g. water pump and drive belt

h. cooling fan – mechanical and electric

i. vehicle heater

2.2.  Purpose and function of main cooling system components to include:

a. coolant

b. radiator and radiator cap

c. thermostat

d. expansion tank

e. pipes and hoses

f. gaskets and sealing rings

g. water pump and drive belt

h. cooling fan – mechanical and electric

i. vehicle heater

2.3.  The main components in engine lubrication systems to include:

a. lubricants – natural and synthetic

b. engine sump

c. oil pump and strainer

d. pressure relief valve

e. oil filter

f. oil galleries

2.4.  Purpose and function of main engine lubrication components to include:

a lubricant – purpose and function (cooling, reduce friction, remove by-products, reduce corrosion)

b lubricant – types & composition, natural & synthetic, grades, properties

c engine sump

d oil pump and strainer

e pressure relief valve

f oil filter

g oil galleries




	Content to include:

3.1.  The operating principle of engine liquid cooling system and components to include:

a. conduction, convection and radiation principles

b. thermo-siphon principle

c. pressurised systems

d. radiator

e. radiator pressure cap

f. expansion tank

g. thermostat

h. mechanical and electric fans

3.2.  The operating principle of engine lubrication systems and components to include:

a. spray, splash, pressurised lubrication

b. boundary lubrication

c. sump

d. oil pump

e. oil filter

f. oil pressure relief valve

4.1.  Correct technical data to include:

a. vehicle manufacturer’s maintenance schedule

b. vehicle manufacturer’s maintenance data including specifications of lubricants and coolants

c. torque settings

4.2.  Correct procedures for radiator and thermostat removal and refitting to include:

a. removal of engine covers and units to gain access

b. use of correct tools for removal and refitting components

c. locating and using correct information and data for removal and replacement of components in liquid cooling systems

d. preparation of components prior to refitting

e. adjustments following refitting

f. checking systems for leaks and correct operation

g. reinstatement of engine

h. recording work carried out on job card

i. completion of vehicle’s service history

4.3.  Correct procedures for tensioning drive belts to include:

a. use of tensioning gauge when adjusting

b. correct check of tension after adjustment

c. check function of engine operation

d. check engine for unusual noise. fumes or odour

4.4.  Correct procedures for pressure testing cooling system and leak checking to include:

a. checking and topping up of cooling system

b. use of pressure testing to recommended pressure

c. visual check of engine for fluid leaks

d. check engine for unusual noise. fumes or odour

5.1.  Correct technical data to include:

a. vehicle manufacturer’s maintenance schedule

b. vehicle manufacturer’s maintenance data including specifications of lubricants and coolants

c. torque settings




	Content to include:

5.2.  Correct procedures for oil and filter change to include:

a. removal of engine covers and units to gain access

b. use of correct tools for removal and refitting components

c. locating and using correct information and data for removal and replacement of components in lubrication systems

d. preparation of components prior to refitting

e. adjustments following refitting

f. checking systems for leaks and correct operation

g. reinstatement of engine

h. recording work carried out on job card

i. completion of vehicle’s service history

5.3.  Correct procedures for replacing a gasket to include:

a. correct use of tools

b. correct selection of gaskets/sealant

c. cleaning of components prior to refitting

d. check function of engine operation

e. check engine for unusual noise. fumes or odour

5.4.  Correct procedures for lubrication system leak checking to include:

a. checking and topping up of lubrication system

b. running engine up to operating temperature

c. visual check of engine for fluid leaks

d. check engine for unusual noise. fumes or odour




	UNIT REF: L106
	UNIT TITLE:   STEERING AND SUSPENSION SYSTEMS COMPONENTS AND MAINTENANCE 

(4 WHEELS OR MORE)


	Level: 1

	Rationale:  This unit introduces learners to the principles of vehicle steering and suspension systems, components and operation. It covers identifying the main components used in steering and suspension systems and the purpose and function of these components. It also requires the learner to remove and replace steering and suspension components. 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on steering and suspension systems
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on steering and suspension systems

1.2  Use appropriate and safe working practices when working on vehicle steering and suspension systems

	2.  Know about non-assisted steering and suspension components
	2.1  Identify the main components used in non-assisted steering systems

2.2  State the purpose of the main components used in non-assisted steering systems
2.3  Identify the main components used in common suspension systems

2.4  State the purpose of the main components used in common suspension systems 



	3.  Know how non-assisted steering and suspension systems operate
	3.1  State the operating principles of non-assisted steering systems and components

3.2  State the operating principles of suspension systems and components

	4.  Be able to carryout routine maintenance on steering systems
	4.1  Select the correct technical data for routine maintenance of steering systems

4.2   Demonstrate the correct procedures when removing and refitting a track rod end  

4.3   Demonstrate the correct procedures for adjusting front wheel alignment (toe) to within manufacturers tolerance 

4.4   Demonstrate the correct procedures for checking and topping up power steering fluid levels

	5.  Be able to carryout routine maintenance on suspension systems
	5.1  Select the correct technical data for routine maintenance of suspension systems

5.2   Demonstrate the correct procedures to check suspension systems for leaks and visually obvious defects

5.3   Demonstrate the correct procedures when removing and refitting a complete suspension strut


	Content to include:

1.1.  PPE to include:

a. overalls

b. protective and safety gloves

c. protective footwear

d. goggles

e. protective safety helmets

VPE protection to include:

a. wing covers

b. seat covers

c. carpet protection

1.2.  Appropriate and safe working practices to include:

a. removal and/or storage of owners property from vehicle

b. immobilising vehicle – removal of ignition key

c. ensuring handbrake is applied

d. follow logical sequence of working

e. use safe working practices

f. select and use correct tools and equipment

2.1.  The main components in steering systems to include:

a. steering wheel

b. steering column

c. steering joints and couplings

d. steering gearbox – rack and pinion system and conventional steering box types 

e. manual and power steering

f. drag link

g. track rods

h. steering arms

i. track control arm

j. track rod ends

k. rubber gaiters

l. swivel pin and front hub assembly
2.2.  Purpose of steering system components to include:

a. steering column – including impact absorbing and telescopic aspects

b. steering joints and couplings

c. steering gearbox – rack and pinion system and conventional steering box types

d. function of drag link, track rods, steering arms, track control arm, track rod ends, rubber gaiters

e. ball joints and front hub assembly

f. manual and power steering

2.3.  The main components in suspension systems to include:

a. springing methods – metal, rubber, fluid, air

b. spring types – leaf, coil, torsion bar, rubber, fluid, air

c. suspension damper

d. beam axle arrangement

e. independent suspension

f. Independent Suspension types – Macpherson strut, wishbone, trailing arm 

g. anti-roll bars

2.4.  Purpose of suspension components to include:

a. action of springs – leaf, coil, torsion bar

b. function of suspension damper




	Content to include:

3.1.  The operating principles of steering system to include:

a. Ackermann layout

b. Camber

c. Castor

d. Swivel Axis Inclination (formerly KPI)

e. front wheel alignment (toe)

f. steering gearbox – rack and pinion system and conventional steering box types

g. front hubs

3.2.  The operating principle of suspension systems to include:

a. IFS

b. IRS

c. beam axle arrangement – layout, disadvantages

d. independent suspension – layouts, advantages

e. action of suspension – Macpherson strut, wishbone, trailing arm, anti-roll bar

f. bump and rebound (including methods of damping)

4.1.  Correct technical data to include:

a. wheel alignment data

b. torque setting

c. vehicle manufacturer’s repair instructions 

4.2.  Correct procedures when removing and refitting a track rod end to include:

a. using appropriate PPE and VPE

b. storage and protection of vehicle owners property

c. applying parking brake and prevention of vehicle movement

d. disabling engine when appropriate

e. logical working sequence

f. correct selection and use of tools and equipment

g. locating and using correct information and data

h. checking components and systems 

i. rough adjustment after refitting

j. checking of system for correct operation

k. reinstatement of vehicle

4.3. Correct procedures when adjusting wheel alignment to include:

a. correct positioning/loading of vehicle

b. pre-adjustment vehicle checks

c. calibration of equipment

d. logical working sequence

e. correct selection and use of tools and equipment

f. locating and using correct information and data

g. checking components and systems 

h. awareness of others

i. care of vehicle

j. reinstatement of vehicle e.g removal of marks etc

4.4.  Correct procedures for checking PAS level to include:

a. locating and using correct information and data for topping up fluid

b. correct procedure for checking level followed according to manufacturers instruction e.g engine running 

c. adjustments following checking

d. checking systems for correct operation

e. reinstatement of vehicle

f. recording work carried out on job card

g. completion of vehicle’s service history




	Content to include:

5.1.  Correct technical data to include:

a. Inspection data 

b. torque settings

c. vehicle manufacturer’s repair instructions 

5.2.  Correct procedures when suspension system for leak and obvious defects to include:

a. using appropriate PPE and VPE

b. storage and protection of vehicle owners property

c. applying parking brake and prevention of vehicle movement

d. disabling engine when appropriate

e. logical working sequence

f. correct selection and use of tools and equipment

g. locating and using correct information and data

h. visual checking of components and systems 

i. checking of system for correct operation

j. reinstatement of vehicle

5.3  Correct procedures when removing and refitting a complete suspension strut to include:

a. correct positioning and support of vehicle

b. logical working sequence

c. correct selection and use of tools and equipment

d. locating and using correct information and data

e. safe and correct removal of strut

f. awareness of others

g. care of vehicle

h. reinstatement of vehicle


	UNIT REF: L107
	UNIT TITLE:   VEHICLE BRAKING SYSTEMS COMPONENTS AND MAINTENANCE


	Level 1

	Rationale:  This unit introduces learners to the principles of vehicle braking systems, components and operation. It covers identifying the main components used in the mechanical and hydraulic braking systems and the purpose and function of these components. The final outcome of the unit is concerned with the learner being able to carryout routine maintenance on vehicle braking systems. 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on vehicle braking systems
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on vehicle braking systems

1.2  Use appropriate and safe working practices when working on vehicle braking systems

	2.  Know non-ABS vehicle braking system components
	2.1  Identify the main mechanical components used in vehicle braking systems

2.2  Identify the main hydraulic components in non-ABS vehicle braking systems 

	3.  Know how basic vehicle braking systems operate
	3.1  State the operating principles of mechanical vehicle braking systems and components

3.2  State the operating principles of non-ABS hydraulic braking systems and components

	4.  Be able to carryout routine maintenance on vehicle braking systems
	4.1  Select the correct technical data for routine maintenance of vehicle braking systems

4.2  Demonstrate the correct procedures when removing and replacing brake pads and brake shoes

4.3   Demonstrate the correct procedures when adjusting handbrake mechanisms

4.4   Demonstrate the correct procedures for bleeding brakes during routine maintenance on vehicle braking systems


	Content to include:

1.1.  PPE to include:

a. overalls

b. protective and safety gloves

c. protective footwear

d. goggles

e. protective safety helmets

VPE protection to include:

a. wing covers

b. seat covers

c. carpet protection

1.2.  Appropriate and safe working practices to include:

a. removal and/or storage of owners property from vehicle

b. immobilising vehicle – removal of ignition key

c. preventing vehicle movement during repair of braking system

d. follow logical sequence of working

e. use safe working practices

f. select and use correct tools and equipment

2.1.  The mechanical components in vehicle braking systems to include:

a. drum brakes – brake pedal, brake shoes, leading shoe, trailing shoe, adjusters, return springs, backing plate, parking brake mechanism

b. disc brakes – front disc brake system, disc pads, brake calliper, brake disc, parking brake system
2.2.  The hydraulic components in vehicle braking systems to include:

a. single and dual line layout
b. master cylinders
c. wheel cylinders
d. disc brake caliper & pistons
e. brake lines and flexible pipes
f. brake servo

g. requirements and hazards of brake fluid – boiling point, hygroscopic action, potential to damage paint surfaces

h. manufacturer’s change periods for brake fluid

3.1.  The operating principles of vehicle braking systems to include:

a. fundamental braking principles – converting kinetic energy to heat energy

b. coefficient of friction – between tyres and road, between brake shoes and brake drum, brake pad and brake disc

c. advantages of drum brakes and disc brakes

d. action of drum brakes, leading and trailing brake shoes, self servo action

e. action of disc brakes, brake calliper, pad retraction

f. terms associated with braking systems, braking efficiency, brake fade, brake balance, ABS
3.2.  The operating principle of hydraulic braking systems to include:

a. action of brake fluid – incompressible, equalising force, absorption of moisture, effect of air in system, requirement to change fluid, need to bleed system

b. action of master cylinders and wheel cylinders, brake calipers, brake pad retraction,  equalising valves

c. action of brake servo

d. split braking systems




	Content to include: contd

4.1.  Correct technical data to include:

a. torque settings

b. vehicle manufacturer’s maintenance schedule

c. vehicle manufacturer’s maintenance data including vehicle specifications

4.2.  Correct procedures when removing and replacing brake pads and brake shoes to include:

a. using appropriate PPE and VPE

b. storage and protection of vehicle owners property

c. prevention of vehicle movement during maintenance and repair of braking system

d. disabling engine when appropriate – removal of ignition key

e. use of correct tools for removal and refitting components

f. locating and using correct information and data for removal and replacement of brake pads and brake shoes

g. preparation of components prior to refitting

h. adjustments following refitting

i. checking system for correct operation

j. testing brake operation

k. reinstatement of vehicle

l. recording work carried out on job card

m. completion of vehicle’s service history

4.3.  Correct procedures when adjusting parking brake mechanisms to include:

a. use of correct tools for removal and refitting components

b. locating and using correct information and data for maintenance, removal and replacement of components in braking systems

c. preparation of components prior to adjustment e.g ensuring handbrake off

d. adjustments following documented processes

e. checking system for correct operation

f. testing brake operation

g. reinstatement of vehicle

4.4.  Procedure for bleeding brakes during routine maintenance to include:

a. use of correct tools for bleeding brakes

b. prevention of brake fluid contamination on vehicle paintwork

c. locating and using correct information and data for maintenance of hydraulic braking systems

d. preparation of components prior to bleeding

e. correct sequence followed

f. topping up and adjustment of fluid level following bleeding

g. checking system for correct operation

h. testing brake operation

i. reinstatement of vehicle




	UNIT REF: L108
	UNIT TITLE:  ROUTINE VEHICLE MAINTENANCE PROCESSES AND

                       PROCEDURES ON VEHICLES (4 WHEELS OR MORE)


	Level:  Level 1

	Rationale:  This unit introduces learners to the principles of routine vehicle maintenance on vehicles with 4 wheels or more. It requires learners to know the tools and equipment that would be used during routine vehicle maintenance.  It also covers the procedures and methods that must be used to ensure this is carried out effectively.  The final outcome of the unit is concerned with the learner being able to safely and correctly carryout routine vehicle maintenance. 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely when carrying out routine vehicle maintenance
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when carrying out routine vehicle maintenance 

1.2  Use appropriate and safe working practices when carrying out routine vehicle maintenance 

	2.  Know vehicle components and systems that require routine maintenance 
	2.1  Identify the main components and systems found on a modern vehicle that require routine maintenance

	3.  Know routine maintenance requirements for vehicle systems and components 
	3.1 Locate the correct and appropriate sources of information, tools and equipment required to carryout basic routine vehicle maintenance e.g interim service

	4.  Be able to carryout routine vehicle maintenance e.g interim service
	4.1.  Locate and use the correct technical data when carrying out basic routine maintenance of vehicles e.g interim service

4.2.  Demonstrate the correct procedures when inspecting systems and components during basic routine vehicle maintenance. 

4.3 Demonstrate the correct procedures when replacing and replenishing fluids and  service items during basic routine vehicle maintenance 

4.4 Demonstrate the correct procedures when adjusting and lubricating vehicle components and systems




	Content to include: contd

1.1.  PPE to include:

a. overalls

b. protective and safety gloves

c. protective footwear

d. goggles

e. protective safety helmets

VPE protection to include:

a. wing covers

b. seat covers

c. carpet protection

1.2.  Appropriate and safe working practices to include:

a. removal and/or storage of owners property from vehicle

b. immobilising vehicle – removal of ignition key

c. ensuring handbrake is applied

d. safe use of trolley jacks, vehicle lifts and axle stands

e. follow logical sequence of working

f. use safe working practices

g. safe and correct use of tools and equipment

2.1.  Components that require routine inspection to include:

a. tyres – wear and condition

b. wheels – damage, buckling

c. brakes – wear, adjustment, fluid leaks, fluid level, corrosion of pipes, condition of hoses

d. steering and suspension – security of components, wear of joints, suspension damper

e. electrical – battery, alternator, warning lamps, front and rear wipers, horn

f. lighting – function of side and rear lamps, number plate lamp, headlamps, dip and main beam control, boot lamp (on and off), interior lamps, indicators, hazard lamps, front and rear fog lamps

g. engine compartment – washer fluid, brake fluid level, coolant leaks and level, oil leaks and level, bonnet release, battery, drive belts

h. transmission – clutch operation and adjustment, drive shafts, joints, rubber boots, fluid leaks

i. vehicle exterior – bodywork, paintwork, trim, doors and door locks, wing mirror condition

j. vehicle interior – seats (condition & adjustment), seat belts, driver controls, warning lamps, wing mirror operation

3.1.  Information, tools and equipment to include:

a. vehicle specifications and data

b. vehicle manufacturer’s inspection requirements

c. vehicle manuals

d. vehicle inspection check lists

e. trolley jack and axle stands

f. vehicle lifting equipment

g. spanners and sockets

h. torque wrench

i. screwdrivers

j. levers and bars

k. inspection lamps

l. tyre tread depth indicator

m. measurement tools




	Content to include:

4.1 Technical data to include:

a. torque settings

b. lubricant grades

c. quantities

d. tyre pressures

e. legal requirements

4.2 Procedures to include:

a. following inspection schedule

b. not assuming component and system is satisfactory 

c. systematic visual inspection of components

d. systematic functional checks on components and system operation

e. use of aural assessment during system operation

f. visual signs and indicators of wear, maladjustment and corrosion

g. using measurement tools

h. comparison of measurements with specifications

i. using levers and bars

j. recording possible concerns

4.3.  Replacement and replenishment of fluids that require routine maintenance to include:

a. brake fluid 

b. power steering fluid

c. battery electrolyte

d. washer fluid

e. coolant 

f. oil and filter change and level

g. transmission fluids

4.4.  Adjustments and lubrication of components that require routine maintenance to include:

a. doors and door locks

b. bonnet catch and hinges

c. headlamps

d. tyre pressures

e. belts- alternator and water pump




	UNIT REF: L109
	UNIT TITLE:  VEHICLE WHEELS AND TYRES CONSTRUCTION AND MAINTENANCE


	Level:  Level 1

	Rationale:  This unit introduces learners to road wheels and tyres and their routine maintenance requirements.  It includes identifying the construction of road wheels and tyres and the applications to different types of vehicle.  The learner also covers road wheel and tyre terminology, tyre markings, legal requirements and the procedures for replacing standard tyres.


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely when working with road wheels and tyres
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working with road wheels and tyres wheels

1.2  Use appropriate and safe working practices when working with road wheels and tyres wheels

	2.  Know how wheel and tyres are constructed
	2.1  Identify the types of tyre used on common  road vehicles

2.2  Identify the construction of radial and cross ply tyres 

2.3  Identify the types of wheel used on road vehicles

	3.  Know wheel and tyre terminology
	3.1  Give examples of  the markings and terminology associated with vehicle wheels and tyres 

	4.  Be able to carryout routine maintenance and replacement of road wheels and tyres
	4.1.  Select the correct technical information for maintaining wheels and tyres

4.2.  Demonstrate the correct procedures to remove and refit a road wheel to a vehicle 

4.3.  Demonstrate correct procedures to remove and refit a standard tubeless tyre to a road wheel 

4.4   Demonstrate correct procedures to balance a wheel and tyre to within acceptable tolerances 

4.5.  Demonstrate the correct method to check a tyres suitability and legality for fitment to a vehicle


	Content to include:

1.1.  Personal protection equipment (PPE) and safe procedures to include:

a. overalls

b. gloves

c. protective footwear

d. goggles

e. safety helmet

Vehicle protection equipment (VPE) to include:

a. wing covers

b. seat covers

c. carpet protection

1.2.  Appropriate and safe working practices to include:

a. removal and storage of property from vehicle

b. immobilising vehicle – removal of ignition key

c. ensuring handbrake is applied

d. precautions when using vehicle jacks, lifts and axle stands

e. precautions when air powered tools

f. disposal of waste materials

2.1.  The common types of tyre used on road vehicles to include:

a. radial ply tyre

b. cross ply

c. tube type tyres

d. tubeless tyres

2.2.  The main construction details of radial and cross ply tyres to include:

a casing plies - the arrangement for cross ply and radial designs

b tyre tread – types and applications for car, motorcycle, truck, caravans, trailers, specialist vehicles, on-road and off-road tyres

c tread depth indicator

d tyre bead

e tread bracing

f tyre sidewall

2.3.  The common types of wheel used on road vehicles to include:

a alloy wheels

b pressed steel wheels

c space saver wheels

d split rim wheels

3.1.  The markings and terminology associated with vehicle wheels and tyres to include:

a. tyre type marking

b. tyre  and wheel diameter

c. tyre section width

d. tread depth

e. tyre aspect ratio

f. speed rating

g. load index




	Content to include: contd

4.1  Technical data for maintaining road wheels and tyres to include:

a. vehicle manufacturer’s recommended tyre pressures, wheel nut torque, wheel nut tightening sequence, tyre specifications, road wheel rotation recommendations

b. legal requirements for tyre tread depth and tyre mixing on vehicles

4.2.  Correct procedures when removing and refitting road wheels to include:

a. correct positioning of jacks and axle stands

b. correct operation of vehicle lifts 

c. loosening wheel nuts

d. removal of wheel

e. refitting wheel

f. sequence for tightening wheel nuts

g. wheel nut torque setting

h. use of torque wrench and wheel brace

4.3.  Correct procedures when removing and refitting standard tyres to include:

a. deflation of tyre

b. breaking of bead from wheel rim 

c. removal of tyre from rim

d. inspection and preparation of wheel prior to refitting

e. preparation of tyre prior to refitting

f. correct refitting of tyre to rim

g. Inflation of tyre to correct pressures

4.4.  Correct procedures for balancing a wheel and tyre to include:

a. removal of old weights

b. cleaning of wheel and tyre

c. safe mounting of tyre to balancer

d. setting of balancer  

e. use of balancer to locate weight position

f. fitment of correct weights

g. rechecking of balance

h. removal of wheel from balancer

4.5.  Correct procedures to check a tyres condition and tread depth to include:

a. tyre size and rating and type

b. tread depth (for type of vehicle)

c. side wall condition- perishing

d. cuts, cracks, bulges

e. punctures

f. tyre pressure




	UNIT REF: L110
	UNIT TITLE:  VEHICLE EXHAUST SYSTEMS COMPONENTS AND MAINTENANCE


	Level:  Level 1

	Rationale:  This unit introduces learners to the fundamental principles of vehicle exhaust systems. It requires learners to know how to work safely when removing and refitting exhaust system and includes the identification of the main components.  


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on vehicle exhaust systems
	1.1.  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when removing and refitting exhaust systems

1.2.  Use appropriate and safe working practices

	2.  Know exhaust systems components
	2.1.  Identify the components used in vehicle exhaust systems on modern spark ignition engine vehicles

2.2   State the  purpose of each major part of the exhaust system

	3.  Be able to remove and refit exhaust systems
	3.1.  Demonstrate the correct sequence and procedure for removing and refitting vehicle exhaust systems and components


	Content to Include:

1.1.  Personal protection equipment (PPE) and safe procedures to include:

a. overalls

b. gloves

c. protective footwear

d. goggles

e. safety helmet

Vehicle protection equipment (VPE) to include:

a. wing covers

b. seat covers

c. carpet protection
1.2.  Appropriate and safe working practices to include:

a. removal and storage of property from vehicle

b. immobilising vehicle – removal of ignition key

c. ensuring handbrake is applied

d. precautions when using vehicle jacks and lifts

e. precautions when using cutting tools and equipment

f. precautions when using heating equipment

g. disposal of waste materials

2.1.  The components used in vehicle exhaust systems to identify include:

a. materials – steel, stainless steel

b. exhaust manifold

c. lambda sensor

d. front pipe

e. silencer box

f. expansion box

g. catalytic converter

h. tail pipe

i. exhaust system brackets

j. exhaust system joints and gaskets




	Content to include: contd

2.2.  The purpose of exhaust components in vehicle exhaust systems could include:

a. exhaust manifold

b. lambda sensor

c. front pipe

d. silencer box

e. expansion box

f. catalytic converter

g. tail pipe

h. exhaust system brackets

i. exhaust system joints and gaskets

3.1.  The components and sequence and procedures to remove exhaust system components could include:

a. front pipe

b. catalytic converter

c. silencers

d. safe support of components

e. use of cutting tools to remove seized components

f. NO USE OF OXY ACETYLENE AT THIS LEVEL 

g. The correct sequence and procedure for removing and refitting exhaust system to include:

h. removal of engine covers and units to gain access

i. correct use of correct tools for removal and refitting components

j. locating and using information for removal and replacement of components

k. using logical working sequence

l. correct positioning and location of components during refitting

m. check positioning of exhaust system is clear of bodywork and other vehicle components

n. care of vehicle

o. correct storage of tools and equipment

p. reinstatement of exhaust system, engine and vehicle

q. check exhaust system for leaks and excessive noise

r. check engine operation
s. remove grease marks from vehicle



	UNIT REF: L111
	UNIT TITLE:  VEHICLE DRIVELINE MAINTENANCE


	Level:  Level 1

	Rationale:  This unit introduces the learner to light vehicle transmission systems and covers the basic identification of the major items of the unit and their function. It also allows the learner to use workshop manuals to locate specific data.


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on transmission systems
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on vehicle drivelines

1.2  Use appropriate and safe working practices when working on vehicle drivelines

	2.  Know about vehicle drivelines 


	2.1  Identify the range of units that make up the driveline assembly on front wheel drive (FWD), rear wheel drive (RWD) and 4 wheel drive vehicles

2.2  Locate the driveline components on FWD and RWD vehicles

	3.  Know about vehicle gearboxes 
	3.1  State the purpose of the gearbox 

3.2  Identify a range of components from a selection of simple manual gearbox and clutch parts

3.3  Identify a range of components from a selection of simple automatic gearbox and torque converter parts  

	4.  Be able to carryout routine maintenance on vehicle 

     drivelines
	4.1  Select appropriate information and technical data for routine driveline maintenance  

4.2  Demonstrate the correct procedures to check and top up the levels in a manual gearbox

4.3  Demonstrate the correct procedures to check and top up the levels in an automatic gearbox

4.4  Demonstrate the correct procedures to remove and refit a clutch to a manual transmission vehicle  (gearbox removed)

4.5  Demonstrate the correct procedures to remove and refit a drive shaft gaitor or propshaft joint (driveshaft or propshaft already removed) 


	Content to include:

1.1.  Personal protection equipment (PPE) and safe procedures to include:

a overalls

b gloves

c protective footwear

d goggles

e removal and storage of property from vehicle

f immobilising vehicle – removal of ignition key

g ensuring handbrake is applied

h precautions when using electrical equipment

i disposal of waste materials

1.2.  Safe working practices to include:

a. removal and/or storage of owners property from vehicle

b. precautions when moving vehicles which have transmission defects 

c. immobilising vehicle – removal of ignition key

d. preventing vehicle movement during repair of transmission system

e. follow logical sequence of working

f. use safe working procedures and practices

g. select and use correct tools and equipment

h. correct use of transmission repair tools

2.1.  The vehicle transmission layouts to include:

a. engine

b. clutch

c. gearbox

d. driveshaft/propshaft

e. final drive

f. centre diff/ transfer box

2.2.  As 2.1 above 
3.1.  The purpose of the gearbox to include:
a. 
provide permanent neutral

b. 
provide reverse

c. 
increase torque

d. allow vehicle to accelerate

e. allow vehicle to reach suitable top speed

3.2.   The main components of a manual gearbox and clutch to include:

a. clutch plate

b. cover assembly

c. thrust bearing

d. casing 

e. gears

f. selectors

3.3.   The main automatic transmission and torque converter components to include:

a torque converter/ fluid flywheel

b housing

c multiplate clutches

d brake bands

e hydraulic control 

f epicyclic gears 




	Content to include: contd

4.1.  Data sources for manual lubricant could include:

a. electronic

b. paper based

4.2.  Check and top up lubricant level/s in a manual transmission system to include:

a. vehicle on level surface

b. pre-requisites for checking level followed

c. level checked

d. correct lubricant used to top up

e. level checked 
4.3.  Check and top up lubricant level/s in an automatic transmission system to include:

a vehicle on level surface

b pre-requisites for checking level followed

c level checked

d correct lubricant used to top up

e level checked 
4.4.  The assembly and alignment of a manual clutch assembly onto an engine flywheel to include:

a. cleaning of friction surfaces

b. installation of friction plate and cover

c. alignment using correct tool

d. correct use of tools and equipment 

e. bolts correctly tightened 

4.5.  The removal and refitment of a driveshaft gaitor or propshaft joint to include:

a. correct use of tools and equipment 

b. bolts correctly tightened 

c. correctly alignment

d. correctly lubricated




	UNIT REF: L112
	UNIT TITLE:  SPARK IGNITIONS SYSTEM MAINTENANCE


	Level:  1

	Rationale: 

In this unit the learner will find out about the main components of vehicle ignition systems, their construction and correct usage including the carrying out of practical activities regarding inspection and maintenance. 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely when working on vehicle ignition systems
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on vehicle ignition systems

1.2  Use appropriate safe working practices when working with high voltage vehicle ignition systems



	2.  Know about vehicle ignition systems
	2.1  Identify and locate the main components on a distributor type vehicle ignition system

2.2  Identify the main components on a distributorless ignition system (DIS)
2.3  Outline the purpose of each main component

	3.  Be able to replace vehicle ignition components
	3.1  Remove and replace an ignition coil

3.2  Remove, inspect and measure the resistance of an high tension lead using correct equipment

3.3  Remove and replace easily accessible spark plugs 

3.4  Select correct type of spark plugs for engine being worked on by using technical data

3.5  Set the spark plug electrode gaps to within manufacturers tolerances 

3.6  Start engine to check correct engine operation and throttle response


	Content to include:

1.1. - 1.2.  Safe working practices to include:

a overalls

b gloves

c protective footwear

d goggles

e removal and storage of property from vehicle

f immobilising vehicle – removal of ignition key

g ensuring handbrake is applied

h precautions when working on high voltage electrical systems

i precautions when using electrical equipment

j disposal of waste materials

2.1. - 2.2.-2.3.  Main components of a vehicle ignition system to include:

a ignition coils

b HT leads

c spark plugs

d ECU

e LT leads

3.1.  Components to maintain and remove and replace to include:

a. ignition coil

b. HT Leads

c. spark plugs




	UNIT REF: L113
	UNIT TITLE:  VEHICLE ELECTRICAL FOUNDATION SKILLS 


	Level:  Level 1

	Rationale:  This unit introduces learners to the principles of vehicle electrical systems, components and operation. It covers identifying the main components used in vehicle systems and the main electrical principles and terminology. The unit also introduces learners to the fundamental operating principles of vehicle electrical systems and components. The final outcome of the unit is concerned with the learner being able to interpret simple electrical circuits and to create their own simple vehicle lighting circuit.


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on vehicle electrical systems
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on 12 volt electrical systems

1.2  Use appropriate and safe working practices when working on electrical systems

	2. Know about vehicle electrical systems and electrical principles


	2.1  Identify the main electrical systems and components on a modern vehicle

2.2  Outline simple vehicle electrical principles and laws
2.3  State the main electrical units of measurement 
2.4  Identify common electrical symbols

	3.  Be able to make simple electrical circuits
	3.1  Select the correct size cable and fuses for a given circuit

3.2 Demonstrate the ability to accurately read and interpret a simple wiring diagram

3.3 Demonstrate the correct procedures to make a simple 12 volt lighting circuit using cable, switches, fuses, a relay and bulbs

3.4 Demonstrate the correct use of a voltmeter and ammeter when checking electrical circuit operation

3.5 Demonstrate the correct methods to crimp terminals to each end of a length of wire




	Content to include:

1.1.  PPE to include:

a. overalls

b. protective and safety gloves

c. protective footwear

d. goggles

e. aprons

VPE protection to include:

a. wing covers

b. seat covers

c. carpet protection

1.2.  Appropriate and safe working practices to include:

a. removal and/or storage of owners property from vehicle

b. immobilising vehicle – removal of ignition key

c. preventing vehicle movement during maintenance

d. follow logical sequence of working

e. minimising risk of electrical shorts

f. avoiding damage to electrical and electronic components

g. use safe working practices

h. select and use correct tools and equipment

2.1.  The electrical systems include:

a. charging system – alternator, battery

b. starting system – battery, starter

c. lighting system – side and rear lamps, headlamps, stop lamps, fog lamps, indicators, hazard lamps

d. auxiliary systems – front and rear windscreen wipers, windscreen heater, horn, central door locking, immobiliser

e. in car entertainment – radio, CD player

2.2.  Electrical principles and terminology include:

a. magnet effect of electrical current – application to motors and generators
b. heating effect of electrical current – application to lamps, windscreen heater
c. chemical effect – storage and discharge of electrical energy by the battery

d. types of circuit – series and parallel

e. ratings of bulbs, lamps and fuses

2.3.  Electrical units to include:
a. volt
b. ampere
c. ohm
d. watt
2.4.  Common electrical symbols to include:

a. battery

b. switches

c. motors

d. fuses

e. lamps

f. earth

g. diode

h. transistor

i. relay



	Content to include: contd

3.1.  The correct size cable and fuses to include:

a. amperage

b. voltage

c. no of strands

d. thickness

e. blade type

f. cartridge fuse

3.2.  The wiring diagrams to include 

a. horn circuit

b. headlamp lighting circuit

c. brake light circuit

3.3  Correct procedures to make circuit to include:

a. safe use of tools and equipment

b. correct making of connections

c. identification of correct polarity

d. correct selection of components

3.4.  Correct use of voltmeter and ammeter to include:

a. correct connection of lead to meter

b. correct scale selected on meter

c. correct connection to circuit

d. accurate measurement of current and voltage

3.5   The correct method to crimp terminals to a wire could include:

a. identification of terminals for wire 

b. selection of crimping plier position

c. correct use of crimping pliers

d. secure connection




	UNIT REF: L114
	UNIT TITLE:  VEHICLE LIGHTING SYSTEM MAINTENANCE 


	Level:  Level 1

	Rationale:  This unit introduces learners to the principles of vehicle lighting systems, components and operation. It covers identifying the main components used in vehicle lighting systems. The unit also introduces learners to the fundamental operating principles of vehicle lighting systems and components. The final outcome of the unit is concerned with the learner being able to replace a range of vehicle lighting circuit components and align a headlamp.


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely on vehicle lighting systems
	1.1  Use appropriate personal protective equipment (PPE) and vehicle protection equipment (VPE) when working on vehicle lighting systems

1.2  Use appropriate and safe working practices when working on vehicle lighting systems


	3. Know vehicle lighting systems components


	2.1  Identify the main types of bulbs used on modern vehicles

2.2  Identify examples of the types of headlamp units available 
2.3  State the colour of lamps that are legally required on a 4 wheeled vehicle


	3.  Know how vehicle lighting systems operate
	3.1 Demonstrate the ability to accurately read and interpret a simple lighting circuit wiring diagram

3.2 State how light is emitted from a conventional bulb 

3.3 State how a brake light circuit operates


	4.  Be able to replace lighting system components
	4.1  Demonstrate the correct method to replace a halogen headlamp bulb

4.2 Demonstrate the correct method to replace a headlamp unit

4.3 Demonstrate the correct method to align a headlamp to within legal requirements

4.4 Using a wiring diagram, locate the brake light circuit fuse and check its condition and rating against technical data



	Content to include:

1.1.  PPE to include:

a. overalls

b. protective and safety gloves

c. protective footwear

d. goggles

e. aprons

VPE protection to include:

a. wing covers

b. seat covers

c. carpet protection

1.2.  Appropriate and safe working practices to include:

a. removal and/or storage of owners property from vehicle

b. immobilising vehicle – removal of ignition key

c. preventing vehicle movement during maintenance

d. follow logical sequence of working

e. minimising risk of electrical shorts

f. avoiding damage to electrical and electronic components

g. use safe working practices

h. select and use correct tools and equipment

2.1.  The main types of bulbs used on modern vehicles include:

a. conventional- vacuum, inert

b. Halogen

c. HID - Xenon 

d. LED

2.2.  Examples of the types of headlamp units available include:

a. low beam units
b. high beam units
c. combined units
d. European lense
e. American lense
f. projector type

g. HID-xenon

2.3.  The colour of lamps that are legally required on a 4 wheeled vehicle include:
a. headlamp
b. sidelamp
c. indicators

d. brakelights

e. rear lamps

f. reverse lamps

g. fog lamps

h. white
i. amber
j. red
k. yellow



	Content to include: contd

3.1.  The ability to accurately read and interpret a simple lighting circuit wiring diagram to include:

a. battery symbols

b. switch symbols

c. wire colours

d. fuse symbols

e. lamp symbols

f. earth symbols

g. relay symbols

3.2.  How light is emitted from a conventional bulb to include:

a. conversion of electrical energy to heat energy

b. filament temperature

3.3.  How a brake light circuit operates to include 

a. power and earth connections 

b. switch

c. fuse

d. lamp units

4.1  Correct method to replace a halogen headlamp bulb to include:

a. checking lamp cool

b. check switched off

c. correct removal

d. refitment avoiding contact with quartz envelope

4.2.  Correct method to replace a headlamp unit to include:

a. checking lamp cool

b. switched off

c. correct removal

d. correct refitment avoiding damage to vehicle

4.3   The correct method to align a headlamp to within legal requirements could include:

a. preparation of equipment prior to use

b. correct alignment of equipment to vehicle

c. correct use of crimping pliers

d. identification of correct adjuster

e. correct alignment according to headlamp and vehicle type 

4.4  Locating the brake light circuit fuse and check its condition and rating against technical data includes:

a. correct identification of circuit using wiring diagram

b. correct identification of fuse in fuse board

c. use of appropriate technical data

d. correct selection of fuse




	UNIT REF: L119
	UNIT TITLE:  INTRODUCTION TO SPARK IGNITION FUEL SYSTEMS


	Level:  1

	Rationale: In this unit the learner will find out about the main components and the operating principles of vehicle fuel systems including routine maintenance procedures required for effective engine operation. 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.  Be able to work safely
	1.1.  Use safe working practices when working on spark ignition fuel systems

	2.  Know the components of spark ignition fuel systems
	2.1.  Identify the major parts of the spark ignition fuel system 

2.2.  State the precautions to be taken when working on spark ignition fuel systems

	3.  Be able to change air filters
	3.1.  Change an engine air filter element

3.2.  Perform visual check for fuel leakage

	4.  Be aware of environmental considerations
	4.1.  Demonstrate appropriate ways to dispose of waste products in accordance with environmental guidance


	Content to include:

1.1.1  Safe working practices to include:

a overalls

b gloves

c protective footwear

d goggles

e removal and storage of property from vehicle

f immobilising vehicle – removal of ignition key

g ensuring parking brake is applied

h precautions when working with flammable systems

i precautions when using electrical equipment

j disposal of waste materials

2.1.1  The major parts of the fuel system of spark ignition engines to include:

a. fuel tank

b. fuel line

c. fuel filter

d. fuel pressurising system

e. fuel metering system

f. fuel delivery system

g. air intake and filtration

2.2.1  The safety factors to be considered when working with fuel systems to include:

a. fire precautions

b. exhaust fumes when running an engine in a workshop

c. handling and disposing of materials

d. preventing ingress of dirt, moisture and foreign matter
3.3.1  Changing a spark ignition air filter to include:

a. removal of filter

b. cleaning the air intake system

c. fitting of new filter correctly 

3.3.2  Checking a spark ignition fuel system for leaks to include:

a. fuel pipes and unions/ joints

b. fuel filter and connections

c. fuel tank and connections

d. fuel pump and connections (if externally mounted)

4.1.1  Appropriate ways to dispose of waste products in accordance with environmental guidance to include:

a. disposal of used air filters

b. disposal of contaminated or spilt fuel

c. clearing up spillages and disposal of absorbent materials

d. disposal of fuel filter


	UNIT REF: L120
	UNIT TITLE:  INTRODUCTION TO COMPRESSION IGNITION FUEL SYSTEMS


	Level:  1

	Rationale: In this unit the learner will find out about the main components and the operating principles of vehicle fuel systems including routine maintenance procedures required for effective engine operation. 


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.   Be able to work safely
	1.1.  Use safe working practices when working on compression ignition fuel systems

	2.   Know the components of  compression ignition fuel systems
	2.1.  Identify the major parts of the compression ignition fuel system 

2.2.  State the precautions to be taken when working on compression ignition fuel systems

	3.   Be able to change fuel and air filters
	3.1.  Change a compression ignition engine air filter element

3.2.  Change a compression ignition engine fuel filter  

3.3.  Perform visual check for fuel leakage

	4.   Be aware of environmental considerations
	4.1.  Demonstrate appropriate ways to dispose of waste products in accordance with environmental guidance


	Content to include:

1.1.1  Safe working practices to include:

a. overalls

b. gloves

c. protective footwear

d. goggles

e. removal and storage of property from vehicle

f. immobilising vehicle – removal of ignition key

g. ensuring parking brake is applied

h. precautions when working with flammable systems

i. precautions when using electrical equipment

j. disposal of waste materials

2.1.1  The major parts of the fuel system of compression ignition engines to include:

a. fuel tank

b. fuel line

c. fuel filter

d. fuel pressurising system

e. fuel metering system

f. fuel delivery system

g. air intake and filtration

2.2.1  The safety factors to be considered when working with fuel systems to include:

a. fire precautions

b. exhaust fumes when running an engine in a workshop

c. handling and disposing of materials

d. preventing ingress of dirt, moisture and foreign matter

3.2.1  Changing a compression ignition engine fuel filter and bleed system to include:

d. depressurizing fuel system

e. removal of filter

f. fitting of new filter correctly e.g lubricate seal

g. bleeding procedure

h. cleaning spilt fuel

4.1.1  Appropriate ways to dispose of waste products in accordance with environmental guidance to include:

a. disposal of used fuel filters

b. disposal of contaminated fuel

c. clearing up spillages and disposal of absorbent materials


	UNIT REF: L121
	UNIT TITLE:  INTRODUCTION TO LOW CARBON TECHNOLOGIES IN THE AUTOMOTIVE INDUSTRY


	Level: Level 1

	Rationale: This unit aims to encourage learners to realise how their actions in driving vehicles can impact the environment and some of the measures vehicle manufacturers are taking to reduce carbon outputs.


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.   Know how their own actions can affect the environment
	1.1.  Give examples of driving styles that harm the environment

1.2.  Give examples how they can reduce carbon emissions when travelling

	2.   Know the impact that a conventional vehicle has on the environment

	2.1.  Identify the exhaust emissions that a conventional vehicle produces

2.2 Describe the impact of exhaust emissions on people and the environment 

2.3 State the meaning of ‘carbon footprint’

	3. Know some of the actions vehicle manufacturers are taking to reduce carbon emissions 


	3.1.  State the common vehicle parts that may be recycled   

3.2.  Identify the new types of propulsion available in modern and future vehicles 

3.3.  State the benefits of alternative fuel types and propulsion methods for the user and environment

3.4.  Describe how bio-fuels can reduce carbon emissions


	Content to include:

1.1 Examples of driving styles that harm the environment are:

a. Excessive acceleration

b. Excessive deceleration

c. Driving at high speed

d. Idling engine whilst stopped

e. Incorrect gear selection

f. Use of auxiliary equipment e.g. air conditioning

1.2 Examples how carbon emissions can be reduced when travelling (in addition to not doing the above):

a. Carefully planned routes 

b. Use motor transport less- walk, cycle

c. Car sharing

d. Use public transport

e. More efficient vehicles- lower engine size, alternative fuel vehicles

f. Correctly inflated tyres

g. Properly serviced and maintained vehicles

h. Do not carry excessive loads e.g. empty vehicle boot 

i. Keep windows closed to reduce drag

2.1, 2.2 Exhaust emissions that a conventional vehicle produces and harmful effects:

a. Carbon monoxide – colourless, odourless, poisonous to animal life  

b. Carbon dioxide – greenhouse gas that contributes to global warming

c. Oxides of Nitrogen – can cause respiratory conditions, smog and acid rain

d. Sulphur dioxide – pollution and acid rain

e. Soot particles – causes respiratory problems and cancers

f. Hydrocarbons - causes respiratory problems, liver damage and cancers

2.3 Carbon footprint relating to a vehicle can be defined as:

a. The amount of greenhouse gases, most commonly carbon dioxide, produced over the life time of a vehicle. This includes during the manufacture, running and disposal of the vehicle at the end of its working life.

3.1 The common vehicle parts that may be recycled are:

a. Metals

b. Plastics

c. Oils

d. Other fluids e.g. brake fluid and antifreeze

e. Batteries

f. Refrigerant from air conditioning systems

g. Glass

h. Tyres

3.2, 3.3 New types of propulsion available in modern and future vehicles and benefits:

a. Low emission conventional engine e.g lean burn- improvement on normal engines but not vastly

b. Alternative fuels including LPG and bio-fuel engines- normally uses a mixture of normal fuels and gas, or fuels produced from vegetable or plant extracts resulting in reduced engine emissions, renewable, and less processing required than crude oil 

c. Hybrid vehicles using a combination of power sources such as conventional engine and electric motors-  resulting in reduced emissions, improved fuel consumption

d. Electric vehicles using solely electric motors to propel the vehicle. Benefits are zero emissions and low running cost but expensive at present and limited range. Expected to increase in numbers considerably over the next few years

e. Hydrogen powered vehicles- zero emissions but limited availability and hazardous

3.4 How bio-fuels can reduce carbon emissions:

a. Potential to reduce greenhouse gases because the carbon in the plant matter from which the fuel is produced comes from the carbon dioxide absorbed by the plants over the course of its life. Unlike fossil fuels where the carbon has been locked up under ground for millions of years and then released to the atmosphere as carbon dioxide when burnt during combustion.  

b. impact on land being used for growing fuel crops instead of food crops


	UNIT REF: LV01
	UNIT TITLE:   ROUTINE LIGHT VEHICLE MAINTENANCE


	Mapping: This unit is mapped to the IMI NOS LV01
	Level 2

	Rationale: This unit enables the learner to develop an understanding of conducting routine maintenance, adjustment and replacement activities as part of the periodic servicing of light vehicles


	LEARNING OUTCOMES

The Learner will:
	ASSESSMENT CRITERIA

The Learner can:

	1.   Understand how to carry out routine light vehicle maintenance
	1.1.  Explain how to conduct a scheduled  light vehicle routine examination and assessment against the vehicle manufacturers specification

1.2.  Identify the assessment methods used to check for conformity

1.3.  Identify the different systems to be inspected while carrying out light vehicle routine maintenance

a engine

b chassis 

c wheels and tyres

d transmission and driveline 

e electrical and electronic

f exterior vehicle body

g vehicle interior

1.4.  Describe the procedures used for checking the condition and serviceability of light vehicle units and components

1.5.  Describe the procedures for checking and replenishing fluid levels

1.6.  Describe the procedures for checking and  replacing lubricants 

1.7.  Identify adjustments that need to be carried out on a light vehicle routine maintenance

1.8.  Explain the procedure for reporting cosmetic damage to vehicle components and units outside normal service items

1.9.  Identify the operating specifications for the systems being checked while carrying out light vehicle routine maintenance

	2.   Be able to work safely when carrying out light vehicle routine maintenance
	2.1.  Use suitable personal protective equipment and vehicle coverings throughout all light vehicle routine maintenance activities

2.2   Work in a way which minimises the risk of damage or injury to the vehicle, people and the environment


	3.   Understand the importance of carrying out light vehicle maintenance
	3.1.  Describe the requirements of correct maintenance in order to maintain the vehicle in a roadworthy condition

3.2.  Describe the importance of correct maintenance for warranty purposes

	4.   Be able to use relevant information to carry out the task
	4.1.  Select suitable sources of technical information to support light vehicle routine maintenance activities including:

a vehicle technical data

b maintenance procedures

4.2.  Use technical information to support light vehicle inspection activities

	5.   Be able to use appropriate tools and equipment
	5.1.  Select the appropriate tools and equipment necessary for carrying out routine maintenance

5.2.  Ensure that equipment has been calibrated to meet manufacturers’ and legal requirements

5.3  Use the correct tools and equipment in the way specified by manufacturers when carrying out routine maintenance

	6.   Be able to carry out light vehicle routine maintenance
	6.1.  Carry out light vehicle maintenance using prescribed methods, adhering to the correct specifications and tolerances for the vehicle and following:

a. the manufacturer’s approved inspection methods

b. recognised researched inspection methods

c. health and safety requirements

6.2.  Carry out adjustments, replacement of vehicle components and replenishment of consumable materials following the manufacturer’s current specification 

6.3.  Ensure the examination methods identify


  accurately any vehicle system and or component 


  problems falling outside the maintenance 


  schedule are specified. 

6.4.  Ensure any comparison of the vehicle against 


  specification accurately identifies any: 

a. differences from the vehicle specification

b. vehicle appearance and condition faults

c. variation from legal requirements

6.5.   Use suitable testing methods to evaluate the performance of all replaced and adjusted components and systems accurately

	7.   Be able to record information and make suitable recommendations
	7.1.   Produce work records that are accurate, complete and passed to the relevant person(s) promptly in the format required

7.2.   Make suitable and justifiable recommendations for cost effective repairs 

7.3.   Record and report any additional faults noticed during the course of their work promptly in the format required


	Content:

a Vehicle maintenance, inspection and adjustment and record findings
b Vehicle inspection techniques used in routine maintenance including:

i. aural

ii. visual and functional assessments on engine

iii. engine systems

iv. chassis systems

v. wheels and tyres

vi. transmission system

vii. electrical and electronic systems

viii. exterior vehicle body

ix. vehicle interior

c The procedures used for inspecting the condition and serviceability of the following:

i. filters

ii. drive belts

iii. wiper blades

iv. brake linings

v. pads

vi. tyres

vii. lights

d Preparation and use appropriate use of equipment to include:

i. test instruments

ii. emission equipment

iii. wheel alignment

iv. beam setting equipment

v. tyre tread depth gauges

e Procedures for checking and replenishing fluid levels:

i. oil

ii. water

iii. hydraulic fluids

f Procedures for checking and replacement of lubricants:

i. replace oil filters

ii. check levels

iii. types of oil

iv. cleanliness

v. disposal of old oil and filters

g Procedures for carrying out adjustments on vehicle systems or components: 

i. clearances

ii. settings

iii. alignment

v. operational performance (engine idle, exhaust gas)

h Procedures for checking electrical systems: 

i. operation

ii. security

iii. performance

i Importance and process of detailed inspection procedures:

i. following inspection checklists

ii. checking conformity to manufacturer’s specifications

iii. UK and European legal requirements

j Importance and process of completing all relevant documentation relating to routine maintenance:

i. inspection records

ii. job cards

iii. vehicle repair records

iv. in-vehicle service history




	Content: contd

Requirements and methods used for protecting
a. The need to use vehicle protection prior to repair

i. vehicle body panels

ii. paint surfaces

iii. seats

iv. carpets and floor mats

a. The need to check the vehicle following routine maintenance

b. The need to inspect the vehicle following routine maintenance: 

i. professional presentation of vehicle

ii. customer perceptions

c The  checks of vehicle following routine maintenance: 

i. removal of oil and grease marks

ii. body panels

iii. paint surfaces

iv. seats

v. carpets and floor mats

vi. re-instatement of components




EVIDENCE REQUIREMENTS 
	1.      You must be observed by your assessor successfully carrying out servicing activities on at least 1 vehicle which collectively covers the Learning Outcomes.
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