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[bookmark: _Toc43936326][bookmark: O_770959]AURLTX101 Diagnose and repair light vehicle manual transmissions
[bookmark: O_770960]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the manual transmissions of light vehicles. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The manual transmissions include those in light vehicles or light commercial vehicles. This unit does not apply to agricultural machinery, heavy commercial vehicles, marine vessels, mobile plant machinery or motorcycles.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_770962][bookmark: O_770963]Unit Sector
[bookmark: O_770964]Mechanical - Light Vehicle Technical - Transmission
Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to diagnose and repair light vehicle manual transmission
	1.1	Identify job requirements from workplace instructions 
1.2	Identify required information for diagnosis activity 
1.3	Analyse diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures 
1.4	Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures 
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures

	2.	Diagnose manual transmission
	2.1	Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2	Identify cause of fault through analysis of diagnostic test results.
2.3 Confirm and report cause of fault according to workplace procedures
2.4	Develop and report recommendations for necessary repairs according to workplace procedures

	3.	Repair manual transmission
	3.1	Identify required information for repair activity 
3.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_770965]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Numeracy 
	· measures manual transmission components and uses mathematical operations
· calculates deviations and tolerances from manufacturer specifications
· calculates gear ratios and torque reduction and multiplication

	Oral communication
	· clarifies instructions
· obtains information from customers and supervisors

	Reading 
	· interprets information from manufacturer and workshop literature when seeking manual transmission specifications and procedures

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses precision measuring equipment


[bookmark: O_770966]
[bookmark: O_770967]Unit Mapping Information
Supersedes and is equivalent to AURLTX001 Diagnose and repair light vehicle manual transmissions.
Links
[bookmark: _Hlk29201487]Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340962][bookmark: _Toc43936327][bookmark: O_770969]Assessment Requirements for AURLTX101 Diagnose and repair light vehicle manual transmissions
[bookmark: O_770970]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose and repair faults in two different light vehicle manual transmissions, including faults in a different component from among the following for each vehicle:
· input or primary shaft gear or bearing
· secondary shaft or main shaft gear or bearing
· synchroniser assembly
· shift rail, shift fork, interlock and detent mechanisms
· counter shaft gear or bearing 
· remove, refit or replace one manual transmission in a light vehicle
· carry out a diagnostic test in the course of the above work for at least one of the following faults:
· abnormal or irregular noises
· faulty shifts
· mechanical malfunctions.

[bookmark: O_770971]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose and repair light vehicle manual transmissions, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair light vehicle manual transmissions, including: 
· establishing serviceability of tools and equipment
· documentation and diagnosis reporting procedures, including:
· recommendations for required repairs or adjustments
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
· work health and safety (WHS) requirements relating to diagnosing and repairing light vehicle manual transmissions, including procedures for lifting, supporting and manual handling light vehicle manual transmissions
· environmental requirements, including procedures for trapping, storing and disposing of fluids released from transmissions
· operating principles light vehicle manual transmissions, including:
· gear types
· gear ratios and torque reduction and multiplication
· simple gear trains
· compound gear trains
· lubricant types
· application, purpose and operation of light vehicle manual transmissions and components, including:
· power flows, including:
· longitudinal manual transmissions
· transaxles
· transfer cases
· synchromesh operation
· gearshift mechanisms
· transfer cases, including:
· part-time four wheel drives
· full-time four wheel drives
· all-wheel drives
· diagnostic testing procedures for light vehicle manual transmissions, including:
· abnormal noise diagnosis
· shift diagnosis
· repair procedures for light vehicle manual transmissions, including procedures for removing, replacing and adjusting them 
· post-repair testing procedures for light vehicle manual transmissions.

[bookmark: O_770972]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks. 
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the light vehicle manual transmissions that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer light vehicle manual transmission specifications
· two different light vehicles with faults in the manual transmission components specified in the performance evidence
· diagnostic equipment for light vehicle manual transmissions 
· tools, equipment and materials appropriate for repairing light vehicle manual transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_770975]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340963][bookmark: _Toc43936328]AURLTX102 Diagnose and repair light vehicle automatic transmissions
[bookmark: O_770978][bookmark: O_770979]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the automatic transmissions of light vehicles. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The automatic transmissions include those in light vehicles or light commercial vehicles. This unit does not apply to agricultural machinery, heavy commercial vehicles, marine vessels, mobile plant machinery or motorcycles.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_770981][bookmark: O_770982]Unit Sector
[bookmark: O_770983]Mechanical - Light Vehicle Technical - Transmission
Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to diagnose and repair light vehicle automatic transmission
	1.1	Determine job requirements from workplace instructions
1.2	Source and interpret diagnostic information 
1.3	Analyse diagnostic options and source testing strategy, selecting those required for the circumstances 
1.4	Identify hazards associated with the work and manage risks 
1.5	Select and check diagnostic tools and equipment required for testing strategy for serviceability

	2.	Diagnose automatic transmission
	2.1	Perform diagnostic tests set out in testing strategy according to workplace procedures and safety requirements
2.2	Identify faults from diagnostic test results and determine causes of faults 
2.3	Confirm and report cause of fault according to workplace procedures 
2.4 Develop and report recommendations for required repairs according to workplace procedures

	3.	Repair automatic transmission
	3.1	Source and interpret repair information 
3.2	Analyse repair options and select those required for the circumstances
3.3	Select and check repair tools, equipment and materials
3.4	Carry out repairs and component replacements and adjustments according to manufacturer specifications, workplace procedures, and safety and environmental requirements, and without causing damage to components or system
3.5	Carry out post-repair testing according to workplace procedures to confirm fault rectification, and rectify any further problems detected as having been introduced during the repair process

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures


[bookmark: O_770984]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Numeracy 
	· measures automatic transmission components and uses mathematical operations
· calculates deviations and tolerances from manufacturer specifications
· calculates gear ratios and torque reduction and multiplication

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Reading 
	· interprets information from manufacturer and workshop literature when seeking automatic transmission specifications and procedures
· interprets automatic transmission hydraulic and electrical circuit diagrams

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses precision measuring equipment 



[bookmark: O_770985]
[bookmark: O_770986]Unit Mapping Information
Supersedes and is equivalent to AURLTX002 Diagnose and repair light vehicle automatic transmissions.
[bookmark: O_770993]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340964][bookmark: _Toc43936329]Assessment Requirements for AURLTX102 Diagnose and repair light vehicle automatic transmissions
[bookmark: O_770988]
[bookmark: O_770989]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose and repair a fault in two different light vehicles with different automatic transmissions, in which the fault in each must involve a different component from the following:
· torque converter
· transmission oil pump
· front pump seal
· valve body
· shift or pressure solenoid
· clutch pack
· brake band
· brake band servo
· one-way clutch
· planetary gear set
· continuously variable transmission (CVT) belt or pulley
· internal bearings or thrust washers 
· in course of the above, remove, refit or replace one of the light vehicle automatic transmissions
· carry out a diagnostic test in the course of the above work for at least one of the following faults:
· abnormal or irregular noises
· leaking fluid pressure
· damaged solenoids, connectors or wiring.

[bookmark: O_770990]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
methods to locate and interpret information required to diagnose and repair light vehicle automatic transmissions, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair light vehicle automatic transmissions, including: 
· establishing serviceability of tools and equipment
· documentation and diagnosis reporting procedures, including:
· recommendations for required repairs or adjustments
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
· work health and safety (WHS) requirements relating to diagnosing and repairing light vehicle automatic transmissions, including procedures for lifting, supporting and manual handling light vehicle automatic transmissions
· environmental requirements, including procedures for trapping, storing and disposing of fluids released from light vehicle automatic transmissions
· operating principles of light vehicle automatic transmissions and associated components, including:
· fluid couplings
· planetary gears, including:
· single planetary gear operation
· types of compound planetary gears, including Ravigneaux and Simpson planetary gear sets
· gear ratios and torque reduction and multiplication
· lubricant types and properties
· application, and key features of light vehicle automatic transmissions and components, including:
· torque converters, including:
· impeller, stator, one-way clutch and turbine operation
· lock-up torque converters
· automatic transmission mechanical components, including brake bands, clutch packs, one-way clutches, and compound planetary gear sets
· power flows, including:
· longitudinal automatic transmissions
· automatic transaxles
· automatic transmission hydraulic components and hydraulic control components, including:
· oil pumps
· hydraulic valves, including pressure regulating valves, manual valves, shift valves, governor valves and throttle pressure valves
· automatic transmission electronic components, including:
· electronic control module
· input sensors, including vehicle speed sensor, throttle position sensor, mass air flow (MAF) sensor, manifold absolute pressure (MAP) sensor, transmission range sensor, engine speed sensor and temperature sensor
· electronic control module outputs, including indicator lamps, shift solenoids, pressure control solenoids and torque converter clutch solenoids
· continuously variable transmissions, including operating principles of belts and pulleys
· diagnostic testing procedures for light vehicle automatic transmissions, including procedures for:
· stall tests
· pressure test
· using scan tools when testing
· repair procedures for light vehicle automatic transmissions, including procedures for removing, replacing and adjusting them 
· post-repair testing procedures for light vehicle automatic transmissions.

[bookmark: O_770991]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the light vehicle automatic transmissions that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer light vehicle automatic transmission specifications
· two different light vehicles with faults in the automatic transmission components specified in the performance evidence
· diagnostic equipment for light vehicle automatic transmissions 
· tools, equipment and materials appropriate for repairing light vehicle automatic transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_770994]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340965][bookmark: _Toc43936330]AURLTX104 Diagnose complex faults in light vehicle automatic transmission and driveline systems
[bookmark: O_773067][bookmark: O_773068]Application
This unit describes the skills and knowledge required to diagnose complex faults in light vehicle automatic transmission and driveline systems, including drive shafts and final drives, and determine the repair action necessary to restore system performance. It involves confirming the existence of a fault, choosing the diagnostic procedure and tools, applying the diagnostic procedure, reporting conclusions and making repair recommendations. Complex faults are outside the normal scope of a technician’s diagnosis and repair work. They include intermittent faults, multi-system faults, faults introduced as a result of system repairs, and indirect faults caused by the influence of external systems, requiring the application of complex diagnostic processes to resolve.
It applies to those in the automotive service and repair industry. The transmission and driveline systems include those of light vehicles or light commercial vehicles.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_773070][bookmark: O_773071]Unit Sector
[bookmark: O_773072]Mechanical - Light Vehicle Technical - Transmission
Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Identify and confirm the work requirement
	1.1	Determine nature and objective of diagnostic requirements from workplace instructions
1.2	Confirm existence of fault in light vehicle automatic transmission or driveline system from direct or indirect evidence
1.3	Identify hazards associated with the work and manage risks according to workplace procedures, and safety and environmental requirements

	2.	Prepare to  diagnose complex faults
	2.1	Access and interpret manufacturer specifications and other technical information for automatic transmission or driveline system 
2.2	Identify diagnostic procedures and options
2.3	Identify and select diagnostic method sequence, tests and testing processes from the range of available options
2.4	Obtain and prepare testing equipment according to manufacturer specifications and workplace procedures
2.5	Identify, select and prepare tools, equipment and materials required to support the diagnostic process for use

	3.	Apply diagnostic procedures
	3.1	Follow selected diagnostic process and carry out testing according to manufacturer specifications, workplace procedures, and safety and environmental requirements
3.2	Verify diagnostic findings, as required, by using alternative or optional process according to manufacturer specifications and workplace procedures
3.3	Draw conclusions from findings and document according to workplace procedures
3.4	Provide conclusions to required personnel or customer to confirm further action to be taken

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_773073]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· applies diagnostic skills to different vehicles

	Numeracy 
	· measures transmission and driveline system components and uses basic mathematical operations, including addition and subtraction 
· calculates deviations and tolerances from manufacturer specifications

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Reading 
	· identifies, organises and interprets technical information from manufacturer and workshop literature when seeking light vehicle automatic transmission and driveline system specifications and procedures

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology
	· uses precision measuring equipment
· uses specialised diagnostic equipment



[bookmark: O_773074]
[bookmark: O_773075]Unit Mapping Information
Supersedes and is equivalent to AURLTX004 Diagnose complex faults in light vehicle automatic transmission and driveline systems.
[bookmark: O_773082]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340966][bookmark: _Toc43936331]Assessment Requirements for AURLTX104 Diagnose complex faults in light vehicle automatic transmission and driveline systems
[bookmark: O_773077]
[bookmark: O_773078]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose a complex fault in each of the following:
· automatic transmission of a light vehicle
· driveline system of a different light vehicle
· electronically controlled automatic transmission or driveline system of a third light vehicle
the above diagnosis must involve at least two of the following types of complex faults, each in a different vehicle:
· an intermittent fault
· a fault that affects more than one system
· a fault introduced as a result of a system repair 
· an indirect fault caused by the influence of external systems.

[bookmark: O_773079]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose complex faults in light vehicle automatic transmission and driveline systems, including:
· manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose complex faults in light vehicle automatic transmission and driveline systems, including: 
· establishing serviceability of tools and equipment
· documentation procedures including:
· recommendations for necessary repairs
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
· work health and safety (WHS) requirements relating to diagnosing complex faults in light vehicle automatic transmission and driveline systems, including procedures for lifting, supporting and manually handling light vehicle automatic transmission and driveline systems
· environmental requirements, including procedures for trapping, storing and disposing of fluids released from transmission and driveline systems
· types of complex faults relating to light vehicle automatic transmission and driveline systems, including:
· intermittent
· multi-system
· introduced as a result of system repair
· indirect, caused by the influence of external systems
types, function and operation of light vehicle automatic transmission and driveline systems, including:
· electronically controlled automatic transmissions
· continuously variable transmissions (CVTs)
· constant velocity joints
· Hookes-type joints
· rear wheel drive shafts
· rear wheel drive final drives
· front wheel drive final drives
testing procedures for light vehicle automatic transmission and driveline systems, including:
· test drive procedures
· abnormal noise analysis
· transmission oil pressure tests
· sources of fluid leaks
· driveline angle measurement
· types and key features of diagnostic testing equipment required to diagnose complex faults in light vehicle automatic transmission and driveline systems
· procedures for accessing and interpreting scan tool system data, including:
· diagnostic trouble codes (DTCs), including:
· conditions that set the DTCs
· conditions for running DTCs
· live data
· waveforms
· vehicle continuous and non-continuous monitored systems 
· methods and processes for documenting and reporting diagnostic findings and recommendations.

[bookmark: O_773080]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the light vehicle automatic transmission and driveline systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer light vehicle automatic transmission and driveline system specifications
· three different light vehicles with complex faults in their automatic transmission or driveline systems, including one vehicle with an electronically controlled automatic transmission
· automatic transmission and driveline system diagnostic equipment, including:
· oil pressure gauge
· scan tool 
· tools, equipment and materials appropriate for diagnosing complex faults in the automatic transmission and driveline systems of light vehicles.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_773083]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340967][bookmark: _Toc43936332]AURTTF102 Inspect and service diesel fuel injection systems
[bookmark: O_776280][bookmark: O_776281]Application
This unit describes the skills and knowledge required to inspect and service diesel fuel injection systems. It involves preparing for the task, inspecting the fuel injection system for leaks, inspecting the air filter, reporting the inspection findings, servicing and adjusting the system, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The diesel fuel injection systems include those of agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, motorcycles, mobile plant or outdoor power equipment.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_776283][bookmark: O_776284]Unit Sector
Mechanical Miscellaneous Technical – Fuel Systems
[bookmark: O_776285]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to inspect and service diesel fuel injection system
	1.1	Determine job requirements from workplace instructions 
1.2	Source and interpret servicing information 
1.3	Identify hazards associated with the work and manage risks
1.4	Select and check tools, equipment and materials for serviceability

	2.	Inspect diesel fuel injection system
	2.1	Carry out inspection according to manufacturer specifications, workplace procedures, and safety and environmental requirements
2.2	Compare inspection results with manufacturer specifications
2.3	Report inspection findings according to workplace procedures

	3.	Service diesel fuel injection system
	3.1	Carry out service and adjustments according to manufacturer specifications, workplace procedures, and safety and environmental requirements, and without causing damage to components or systems
3.2	Carry out post-service testing according to workplace procedures, including engine start-up check for leaks and operation 

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_776286]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently

	Numeracy 
	· calculates liquid volumes and service schedule intervals using basic mathematical operations, including addition and subtraction

	Oral communication 
	· clarifies instructions

	Reading 
	· interprets information from manufacturer and workshop literature when seeking service procedures and specifications relating to diesel fuel injection systems

	Problem solving 
	· refers problems outside area of responsibility to required person



[bookmark: O_776287]
[bookmark: O_776288]Unit Mapping Information
Supersedes and is equivalent to AURTTF002 Inspect and service diesel fuel injection systems.
[bookmark: O_776295]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340968][bookmark: _Toc43936333]Assessment Requirements for AURTTF102 Inspect and service diesel fuel injection systems
[bookmark: O_776290][bookmark: O_776291]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· inspect and service a diesel fuel injection system on at least two different vehicles or machines.
[bookmark: O_776292]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to inspect and service diesel fuel injection systems, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to inspect and service diesel fuel injection systems, including: 
· establishing serviceability of tools and equipment
· documentation procedures, including:
· inspection findings such as recommendations for required repairs or adjustments
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
· work health and safety (WHS) requirements relating to inspecting and servicing diesel fuel injection systems, including procedures for:
· working with high pressure diesel fuel systems
· working with high voltage diesel fuel injectors
· working with stored fuel pressures
· engine start-up and shut-down
· environmental requirements, including procedures for trapping, storing and disposing of fluids released from fuel systems
· application, purpose and operation of air filter and air intake housing and ducting
· identification and function of mechanically controlled diesel fuel injection system and components, including:
· types and applications of fuels, including diesel and biofuels
· fuel tank and lines
· fuel filters and sedimenter filters
· fuel supply pumps
· injection pumps, including:
· in-line
· rotary
· injector pipes
· injectors
· overflow or leak-off pipes
identification and function of electronic diesel fuel injection systems and common rail fuel systems and components, including:
· fuel tank and lines
· fuel filters and sedimenter filter
· fuel supply pumps
· injection pumps
· pressure and injector pipes
· fuel rail
· injectors
· overflow or leak-off pipes
· electronic control unit and sensors
· inspection procedures for diesel fuel injection systems, including procedures relating to leaks, damaged piping and sedimentary sight glasses
· service and adjustment procedures for diesel fuel injection systems, including:
· servicing sediment filters
· replacing fuel filters
· bleeding fuel system as required
· servicing air filter and air intake housing and ducting
· engine speed adjustments as required and operational testing
· post-service testing procedures for diesel fuel injection system.

[bookmark: O_776293]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the diesel fuel injection systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer diesel fuel injection system specifications
· two different vehicles or machinery with diesel fuel injection systems requiring servicing 
· tools, equipment and materials appropriate for inspecting and servicing diesel fuel injection systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_776296]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41340969][bookmark: _Toc43936334]AURTTL104 Inspect and service LNG fuel systems
[bookmark: O_775900][bookmark: O_775901]Application
This unit describes the skills and knowledge required to inspect and service liquefied natural gas (LNG) fuel systems. It involves preparing for the task, inspecting the system, reporting the inspection findings, servicing and adjusting the system, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The LNG fuel systems include those of agricultural machinery, forklifts, heavy commercial vehicles, light vehicles or mobile plant machinery.
Licensing, legislative, regulatory or certification requirements may apply to this unit in some jurisdictions. Users are advised to check with the relevant regulatory authority.
[bookmark: O_775903][bookmark: O_775904]Unit Sector
Mechanical Miscellaneous Technical – Alternative Fuels
[bookmark: O_775905]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to inspect and service LNG fuel system
	1.1	Determine job requirements from workplace instructions 
1.2	Source and interpret servicing information 
1.3	Identify hazards associated with work and manage risks according to safety and environmental requirements
1.4	Select and check tools, equipment and materials for serviceability

	2.	Inspect LNG fuel system
	2.1	Carry out inspection according to manufacturer specifications, workplace procedures, safety requirements, and AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
2.2	Compare inspection results with manufacturer specifications
2.3	Develop and report recommendations for necessary repairs or adjustments according to workplace procedures

	3.	Service LNG fuel system
	3.1	Carry out service and adjustments according to manufacturer specifications, workplace procedures, AS/NZS 2739, and safety and environmental requirements, and without causing damage to components or systems
3.2	Carry out post-service testing according to workplace procedures

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures 
4.3	Complete documentation according to workplace procedures



[bookmark: O_775906]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	locates required sources of information efficiently

	Numeracy 
	uses basic mathematical operations, including addition and subtraction, to calculate service schedule intervals

	Oral communication 
	clarifies instructions

	Reading 
	interprets information from manufacturer and workshop literature when seeking service procedures and specifications relating to LNG fuel systems

	Problem solving 
	refers problems outside area of responsibility to required person



[bookmark: O_775907]
[bookmark: O_775908]Unit Mapping Information
Supersedes and is equivalent to AURTTL004 Inspect and service LNG fuel system.
[bookmark: O_775915]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340970][bookmark: _Toc43936335][bookmark: O_775910]Assessment Requirements for AURTTL104 Inspect and service LNG fuel systems
[bookmark: O_775911]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· inspect and service two different light vehicle, heavy commercial vehicle or forklift liquefied natural gas (LNG) fuel systems.
[bookmark: O_775912]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to inspect and service LNG fuel systems, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to inspect and service LNG fuel systems, including: 
· establishing serviceability of tools and equipment
· documentation procedures
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
· work health and safety (WHS) requirements relating to inspecting and servicing LNG fuel systems, including procedures for:
· working with a lighter-than-air flammable gas
· avoiding cold burns
· storing LNG
· environmental requirements, including procedures for preventing loss of gas to atmosphere
· licensing requirements for working on LNG systems
· identification and function of LNG fuel system components
· basic operation of LNG fuel systems
· requirements of AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
· inspection procedures for LNG fuel systems, including:
· leakage check
· LNG container identity
· container life
· container recertification date
· container corrosion and damage
· container attachment
· automatic fuel shut-off device
· manual valves
· compartment and sub-compartment refuelling connection
· refuelling interlock device
· flexible piping and hoses
· ground clearances
· vehicle identification, including identification markers
· service and adjustment procedures for LNG fuel systems, including checking compliance of fuel system emissions
· post-service testing procedures for LNG fuel systems.

[bookmark: O_775913]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the vehicle LNG fuel systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
· manufacturer servicing schedules and vehicle LNG fuel system specifications
· vehicles and machinery specified in the performance evidence with operating LNG fuel systems requiring servicing 
· tools, equipment and materials appropriate for inspecting and servicing LNG fuel systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_775916]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340971][bookmark: _Toc43936336]AURTTL105 Diagnose and repair LNG fuel systems
[bookmark: O_771111][bookmark: O_771112]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the liquefied natural gas (LNG) fuel systems of vehicles or machinery. It involves preparing for the task, sourcing the diagnostic testing strategy, carrying out the diagnosis and the repair, performing post-repair testing, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The unit applies to LNG fuel systems in agricultural machinery, forklifts, heavy commercial vehicles, light vehicles or mobile plant machinery.
Licensing, legislative, regulatory or certification requirements may apply to this unit in some jurisdictions. Users are advised to check with the relevant regulatory authority.
[bookmark: O_771114][bookmark: O_771115]Unit Sector
Mechanical Miscellaneous Technical – Alternative Fuels
[bookmark: O_771116]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to diagnose and repair LNG fuel system
	1.1	Determine job requirements from workplace instructions
1.2	Source and interpret diagnostic information 
1.3	Analyse diagnostic options and source testing strategy, selecting those required for the circumstances 
1.4	Identify hazards associated with the work and manage risks 
1.5	Select and check diagnostic tools and equipment required for testing strategy for serviceability

	2.	Diagnose LNG fuel system
	2.1	Perform diagnostic tests set out in testing strategy according to workplace procedures and safety and environmental requirements
2.2	Identify faults from diagnostic test results and determine causes of faults 
2.3	Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for required repairs or adjustments according to workplace procedures

	3.	Repair LNG fuel system
	3.1	Source and interpret repair information
3.2	Analyse repair options and select those required for the circumstances
3.3	Select and check repair tools, equipment and materials 
3.4	Carry out repairs and component replacements and adjustments according to manufacturer specifications, workplace procedures, safety and environmental requirements, and AS/NZ 2739 Natural gas (NG) fuel systems for vehicle engines, and without causing damage to components or system
3.5	Carry out post-repair testing according to workplace procedures and AS/NZ 2739 to confirm fault rectification, and rectify any further problems detected as having been introduced during the repair process

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures 
4.3	Process workplace documentation according to workplace procedures




[bookmark: O_771117]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	locates required sources of information efficiently
develops a sequenced plan for a specific task

	Numeracy 
	measures LNG fuel system components and uses mathematical operations to calculate distances, areas, volumes, tolerances and deviations from manufacturer specifications

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Reading 
	interprets information from manufacturer and workshop literature when seeking LNG fuel system specifications and procedures

	Planning and organising 
	plans own work requirements
prioritises actions to achieve required outcomes 
ensures tasks are completed within workplace timeframes

	Technology 
	uses precision measuring equipment



[bookmark: O_771118]
[bookmark: O_771119]Unit Mapping Information
Supersedes and is equivalent to AURTTL005 Diagnose and repair LNG fuel systems.
[bookmark: O_771126]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340972][bookmark: _Toc43936337]Assessment Requirements for AURTTL105 Diagnose and repair LNG fuel systems
[bookmark: O_771121]
[bookmark: O_771122]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose and repair a fault in one of the following components in at least two vehicles with different liquefied natural gas (LNG) fuel systems:
· mixers
· regulators
· fuel lock-off valves
· electronic control valves or switches.

[bookmark: O_771123]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
methods to locate and interpret information required to diagnose and repair LNG fuel systems, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair LNG fuel systems, including: 
· establishing serviceability of tools and equipment
· documentation procedures
· housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
work health and safety (WHS) requirements relating to diagnosing and repairing LNG fuel systems, including procedures for:
· working with extremely cold and flammable gas
· storing LNG
environmental requirements, including procedures for preventing loss of gas to atmosphere
key requirements of AS/NZ 2739 Natural gas (NG) fuel systems for vehicle engines
operating principles of LNG fuel systems and associated components
application, purpose and operation of LNG fuel systems and components, including:
· mixers
· regulators
· fuel lock-off valves
· filters
· tanks
· control valves and switches
diagnostic testing procedures for LNG fuel systems, including:
· mixers
· regulators
· fuel lock-off valves
· electronic control valves and switches
repair procedures for LNG fuel systems, including procedures for removing, replacing and adjusting the systems
post-repair testing procedures for LNG fuel systems.

[bookmark: O_771124]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the LNG fuel systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive repair workplace or simulated workplace
workplace instructions
manufacturer LNG fuel system specifications
AS/NZ 2739 Natural gas (NG) fuel systems for vehicle engines
two vehicles with different LNG fuel systems with faults
diagnostic equipment for LNG fuel systems, including exhaust gas analyser 
tools, equipment and materials appropriate for repairing LNG fuel systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_771127]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340973][bookmark: _Toc43936338]AURTTL108 Diagnose and repair LPG fuel systems
[bookmark: O_771130][bookmark: O_771131]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the liquefied petroleum gas (LPG) fuel systems of vehicles or machinery. It involves preparing for the task, sourcing the diagnostic strategy, carrying out the diagnosis and the repair, performing post-repair testing, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The unit applies to LPG fuel systems in agricultural machinery, forklifts, heavy commercial vehicles, light vehicles or mobile plant machinery.
Licensing, legislative, regulatory or certification requirements may apply to this unit in some jurisdictions. Users are advised to check with the relevant regulatory authority.
[bookmark: O_771133][bookmark: O_771134]Unit Sector
Mechanical Miscellaneous Technical – Alternative Fuels
[bookmark: O_771135]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to diagnose and repair LPG fuel system
	1.1	Determine job requirements from workplace instructions
1.2	Source and interpret diagnostic information
1.3	Analyse diagnostic options and source testing strategy, selecting those required for the circumstances
1.4	Identify hazards associated with the work and manage risks 
1.5	Select and check diagnostic tools and equipment required for testing strategy for serviceability

	2.	Diagnose LPG fuel system
	2.1	Perform diagnostic tests set out in testing strategy according to workplace procedures, and safety and environmental requirements
2.2	Identify faults from diagnostic test results and determine causes of faults
2.3 Confirm and report cause of fault according to workplace procedures
2.4	Develop and report recommendations for required repairs or adjustments according to workplace procedures

	3.	Repair LPG fuel system
	3.1	Source and interpret repair information
3.2	Analyse repair options and select those required by the circumstances 
3.3	Select and check repair tools, equipment and materials
3.4	Carry out repairs and component replacements and adjustments according to manufacturer specifications, workplace procedures, safety and environmental requirements, and AS/NZ 1425 LP Gas fuel systems for vehicle engines, and without causing damage to components or system
3.5	Carry out post-repair testing according to workplace procedures and AS/NZ 1425 to confirm fault rectification, and rectify any further problems detected as having been introduced during the repair process

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_771136]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Numeracy
	· measures LPG fuel system components and uses mathematical operations to calculate distances, areas, volumes, tolerances and deviations from manufacturer specifications

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Reading 
	· interprets Australian Standards relating to repairing LPG fuel systems
· interprets information from manufacturer and workshop literature when seeking LPG fuel system specifications and procedures

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses precision measuring equipment



[bookmark: O_771137]
[bookmark: O_771138]Unit Mapping Information
Supersedes and is equivalent to AURTTL008 Diagnose and repair LPG fuel systems.
[bookmark: O_771145]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340974][bookmark: _Toc43936339]Assessment Requirements for AURTTL108 Diagnose and repair LPG fuel systems
[bookmark: O_771140]
[bookmark: O_771141]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose and repair a fault in at least two vehicles with different liquefied petroleum gas (LPG) fuel systems, in which the fault in each involves a different component from among the following:
· mixers
· regulators
· fuel lock-off valves
· electronic control valves or switches.

[bookmark: O_771142]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of
· methods to locate and interpret information required to diagnose and repair LPG fuel systems, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair LPG fuel systems, including: 
· establishing serviceability of tools and equipment
· documentation procedures
· housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
work health and safety (WHS) requirements relating to diagnosing and repairing LPG fuel systems, including procedures for:
· working with extremely cold and flammable gas
· storing LPG
environmental requirements, including procedures for preventing loss of gas to atmosphere
key requirements of AS/NZ 1425 LP Gas fuel systems for vehicle engines
licensing requirements for working on LPG fuel systems
application, purpose and operating principles of LPG fuel systems and associated components, including:
· mixers
· regulators
· fuel lock-off valves
· filters
· tanks
· control valves and switches
diagnostic testing procedures for LPG fuel systems, including:
· mixers
· regulators
· fuel lock-off valves
· electronic control valves and switches 
repair procedures for LPG fuel systems, including removing, replacing and adjusting the systems 
post-repair testing procedures for LPG fuel systems.

[bookmark: O_771143]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the LPG fuel systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer LPG fuel system specifications
· AS/NZ 1425 LP Gas fuel systems for vehicle engines
· two vehicles with different LPG fuel systems with faults
· diagnostic equipment for LPG fuel systems, including exhaust gas analyser 
· tools, equipment and materials appropriate for repairing LPG fuel systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_771146]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1




[bookmark: _Toc41340975][bookmark: _Toc43936340]AURTTL111 Diagnose complex faults in CNG fuel systems
[bookmark: O_773124][bookmark: O_773125]Application
This unit describes the skills and knowledge required to diagnose complex faults in compressed natural gas (CNG) fuel systems and determine the repair action necessary to restore system performance. It involves confirming the existence of a fault, choosing the diagnostic procedure and tools, applying the diagnostic procedure, reporting conclusions and making repair recommendations. Complex faults are outside the normal scope of a technician’s diagnosis and repair work. They include intermittent faults, multi-system faults, faults introduced as a result of system repairs, and indirect faults caused by the influence of external systems, requiring the application of complex diagnostic processes to resolve.
It applies to those working in the automotive service and repair industry. The CNG fuel systems include those in vehicles from all sectors of the industry.
Licensing, legislative, regulatory or certification requirements may apply to this unit in some jurisdictions. Users are advised to check with the relevant regulatory authority.
[bookmark: O_773127][bookmark: O_773128]Unit Sector
Mechanical Miscellaneous Technical - Alternative Fuels
[bookmark: O_773129]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Identify and confirm the work requirement
	1.1	Determine nature and objective of diagnosis requirements from workplace instructions 
1.2	Confirm existence of fault in CNG fuel system from direct or indirect evidence
1.3	Identify hazards associated with the work and manage risks according to workplace procedures, and safety and environmental requirements

	2.	Prepare to diagnose complex faults
	2.1	Access and interpret manufacturer specifications and other technical information for CNG fuel system
2.2	Identify diagnostic procedures and options 
2.3	Select diagnostic method sequence, tests and testing processes from the range of identified options
2.4	Select and prepare testing equipment according to manufacturer specifications and workplace procedures
2.5	Identify, select and prepare tools, equipment and materials required to support the diagnostic process for use

	3.	Apply diagnostic procedures
	3.1	Follow selected diagnostic process and carry out testing according to manufacturer specifications, workplace procedures, and safety and environmental requirements
3.2	Confirm diagnostic findings, as required, by using alternative or optional process according to manufacturer specifications and workplace procedures
3.3	Draw and document conclusions from findings according to workplace procedures and develop recommendations for required repairs that comply with AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
3.4	Provide conclusions to required personnel or customer to confirm further action to be taken

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures




[bookmark: O_773130]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	locates required sources of information efficiently
applies diagnostic skills to different CNG fuel systems

	Numeracy 
	measures CNG fuel system components and uses basic mathematical operations, including addition and subtraction
calculates deviations and tolerances from manufacturer specifications
uses gauges and interpret units, such as kilopascals and pounds per square inch (PSI)

	Oral communication
	clarifies instructions
obtains information from customers and supervisors

	Reading 
	identifies, organises and interprets technical information from manufacturer and workshop literature when seeking CNG fuel system specifications and procedures

	Planning and organising 
	plans own work requirements
prioritises actions to achieve required outcomes 
ensures tasks are completed within workplace timeframes

	Technology 
	uses precision measuring equipment
uses specialised diagnostic equipment



[bookmark: O_773131]
[bookmark: O_773132]Unit Mapping Information
Supersedes and is equivalent to AURTTL011 Diagnose complex faults in CNG fuel systems.
[bookmark: O_773139]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41340976][bookmark: _Toc43936341]Assessment Requirements for AURTTL111 Diagnose complex faults in CNG fuel systems
[bookmark: O_773134]
[bookmark: O_773135]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose a complex fault in at least three different compressed natural gas (CNG) systems
the above diagnoses must involve at least two of the following types of complex faults:
· an intermittent fault
· a fault that affects more than one system
· a fault introduced as a result of a system repair 
· an indirect fault caused by the influence of external systems.

[bookmark: O_773136]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
methods to locate and interpret information required to diagnose complex faults in CNG fuel systems, including:
· manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose complex faults in CNG fuel systems, including: 
· establishing serviceability of tools and equipment
· documentation procedures
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
· work health and safety (WHS) requirements relating to diagnosing complex faults in CNG fuel systems, including procedures for working with lighter-than-air flammable gas
· environmental requirements, including procedures for preventing loss of gas to atmosphere
· types of complex faults relating to CNG fuel systems, including:
· intermittent
· multi-system
· introduced as a result of system repair
· indirect, caused by the influence of external systems
types and key features of CNG fuel systems, including:
· fuel lock-offs
· injectors
· mixers
· metering units
requirements of AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
testing procedures for CNG fuel systems, including:
· component failure analysis
· safety component operation
· electrical control systems
· exhaust emissions
· on-road fuel efficiency
· data interpretation
types and key features of diagnostic testing equipment required to diagnose complex faults in CNG fuel systems
procedures for accessing and interpreting scan tool system data, including:
· diagnostic trouble codes (DTCs), including:
conditions that set the DTCs
conditions for running DTCs
· live data
· freeze frame data
· waveforms
· vehicle continuous and non-continuous monitored systems 
methods and processes for documenting and reporting diagnostic findings and recommendations.

[bookmark: O_773137]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the CNG fuel systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive repair workplace or simulated workplace
workplace instructions
AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
manufacturer CNG fuel system specifications
three different CNG fuel systems with complex faults 
CNG fuel system diagnostic equipment, including scan tool 
tools, equipment and materials appropriate for diagnosing complex faults in CNG fuel systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_773140]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1




[bookmark: _Toc41340977][bookmark: _Toc43936342]AURTTL112 Diagnose complex faults in LNG fuel systems
[bookmark: O_773143][bookmark: O_773144]Application
This unit describes the skills and knowledge required to diagnose complex faults in liquefied natural gas (LNG) fuel systems and determine the repair action necessary to restore system performance. It involves confirming the existence of a fault, choosing the diagnostic procedure and tools, applying the diagnostic procedure, reporting conclusions and making repair recommendations. Complex faults are outside the normal scope of a technician’s diagnosis and repair work. They include intermittent faults, multi-system faults, faults introduced as a result of system repairs, and indirect faults caused by the influence of external systems, requiring the application of complex diagnostic processes to resolve.
It applies to those working in the automotive service and repair industry. The LNG fuel systems include those in vehicles from all sectors of the industry.
Licensing, legislative, regulatory or certification requirements may apply to this unit in some jurisdictions. Users are advised to check with the relevant regulatory authority.
[bookmark: O_773146][bookmark: O_773147]Unit Sector
[bookmark: O_773148]Mechanical Miscellaneous Technical - Alternative Fuels
Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Identify and confirm the work requirement
	1.1	Determine nature and objective of diagnosis requirements from workplace instructions 
1.2	Confirm existence of fault in LNG fuel system from direct or indirect evidence
1.3	Identify hazards associated with the work and manage risks according to workplace procedures, and safety and environmental requirements

	2.	Prepare to diagnose complex faults
	2.1	Access and interpret manufacturer specifications and other technical information for LNG fuel system 
2.2	Identify diagnostic procedures and options 
2.3	Select diagnostic method sequence, tests and testing processes from the range of identified options
2.4	Select and prepare testing equipment according to manufacturer specifications and workplace procedures
2.5	Identify, select and prepare tools, equipment and materials required to support the diagnostic process for use

	3.	Apply diagnostic procedures
	3.1	Follow selected diagnostic process and carry out testing according to manufacturer specifications, workplace procedures, and safety and environmental requirements
3.2	Confirm diagnostic findings, as required, by using alternative or optional process according to manufacturer specifications and workplace procedures
3.3	Draw and document conclusions from findings according to workplace procedures, and develop recommendations for required repairs that comply with AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
3.4	Provide conclusions to required personnel or customer to confirm further action to be taken

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_773149]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· applies diagnostic skills to different LNG fuel systems

	Numeracy 
	· measures LNG fuel system components and uses basic mathematical operations, including addition and subtraction 
· calculates deviations and tolerances from manufacturer specifications
· uses gauges and interprets units, such as kilopascals and pounds per square inch (PSI)

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Reading 
	· organises and interprets technical information from manufacturer and workshop literature when seeking LNG fuel system specifications and procedures

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses precision measuring equipment
· uses specialised diagnostic equipment



[bookmark: O_773150]
[bookmark: O_773151]Unit Mapping Information
Supersedes and is equivalent to AURTTL012 Diagnose complex faults in LNG fuel systems.
[bookmark: O_773158]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1




[bookmark: _Toc41340978][bookmark: _Toc43936343]Assessment Requirements for AURTTL112 Diagnose complex faults in LNG fuel systems
[bookmark: O_773153]
[bookmark: O_773154]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose a complex fault in at least three different liquefied natural gas (LNG) systems
the above diagnoses must involve at least two of the following types of complex faults:
· an intermittent fault
· a fault that affects more than one system
· a fault introduced as a result of a system repair 
· an indirect fault caused by the influence of external systems.

[bookmark: O_773155]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of
methods to locate and interpret information required to diagnose complex faults in LNG fuel systems, including:
· manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose complex faults in LNG fuel systems, including: 
· establishing serviceability of tools and equipment
· documentation procedures
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
work health and safety (WHS) requirements relating to diagnosing complex faults in LNG fuel systems, including procedures for working with lighter-than-air flammable gas
environmental requirements, including procedures for preventing loss of gas to atmosphere
types of complex faults relating to LNG fuel systems, including:
· intermittent
· multi-system
· introduced as a result of system repair
· indirect, caused by the influence of external systems
types and key features of LNG fuel systems, including:
· fuel lock-offs
· injectors
· mixers
· metering units
requirements of AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
testing procedures for LNG fuel systems, including:
· component failure analysis
· safety component operation
· electrical control systems
· exhaust emissions
· on-road fuel efficiency
· data interpretation
types and key features of diagnostic testing equipment required to diagnose complex faults in LNG fuel systems
procedures for accessing and interpreting scan tool system data, including:
· diagnostic trouble codes (DTCs), including:
· conditions that set the DTCs
· conditions for running DTCs
· live data
· freeze frame data
· waveforms
· vehicle continuous and non-continuous monitored systems
methods and processes for documenting and reporting diagnostic findings and recommendations.

[bookmark: O_773156]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the LNG fuel systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· AS/NZS 2739 Natural gas (NG) fuel systems for vehicle engines
· manufacturer LNG fuel system specifications
· three different LNG fuel systems with complex faults
· LNG fuel system diagnostic equipment, including:
· scan tools
· compression gauges
· vacuum gauges 
· tools, equipment and materials appropriate for diagnosing complex faults in LNG fuel systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_773159]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41340979][bookmark: _Toc43936344]AURTTL113 Diagnose complex faults in LPG fuel systems
[bookmark: O_773162][bookmark: O_773163]Application
This unit describes the skills and knowledge required to diagnose complex faults in liquefied petroleum gas (LPG) fuel systems and determine the repair action necessary to restore system performance. It involves confirming the existence of a fault, choosing the diagnostic procedure and tools, applying the diagnostic procedure, reporting conclusions and making repair recommendations. Complex faults are outside the normal scope of a technician’s diagnosis and repair work. They include intermittent faults, multi-system faults, faults introduced as a result of system repairs, and indirect faults caused by the influence of external systems, requiring the application of complex diagnostic processes to resolve.
It applies to those working in the automotive service and repair industry. The LPG fuel systems include those in vehicles from all sectors of the industry.
Licensing, legislative, regulatory or certification requirements may apply to this unit in some jurisdictions. Users are advised to check with the relevant regulatory authority.
[bookmark: O_773165][bookmark: O_773166]Unit Sector
Mechanical Miscellaneous Technical - Alternative Fuels
[bookmark: O_773167]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Identify and confirm the work requirement
	1.1	Determine nature and objective of diagnosis requirements from workplace instructions 
1.2	Confirm existence of fault in LPG fuel system from direct or indirect evidence
1.3	Identify hazards associated with the work and manage risks according to workplace procedures, and safety and environmental requirements

	2.	Prepare to diagnose complex faults
	2.1	Access and interpret manufacturer specifications and other technical information for LPG fuel system 
2.2	Identify diagnostic procedures and options 
2.3	Select diagnostic method sequence, tests and testing processes from the range of available options
2.4	Select and prepare testing equipment according to manufacturer specifications and workplace procedures
2.5	Identify, select and prepare tools, equipment and materials required to support the diagnostic process for use

	3.	Apply diagnostic procedures
	3.1	Follow selected diagnostic process and carry out testing according to manufacturer specifications, workplace procedures, and safety and environmental requirements
3.2	Confirm diagnostic findings, as required, by using alternative or optional process according to manufacturer specifications and workplace procedures
3.3	Draw and document conclusions from findings according to workplace procedures, and develop recommendations for required repairs that comply with AS/NZS 1425 LP Gas fuel systems for vehicle engines
3.4	Provide conclusions to required personnel or customer to confirm further action to be taken

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_773168]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· applies diagnostic skills to different LPG fuel systems

	Numeracy 
	· measures LPG fuel system components and uses basic mathematical operations, including addition and subtraction
· calculates deviations and tolerances from manufacturer specifications
· uses gauges and interprets units, such as kilopascals and pounds per square inch (PSI)

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Reading 
	· organises and interprets technical information from manufacturer and workshop literature when seeking LPG fuel system specifications and procedures

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology
	· uses precision measuring equipment
· uses specialised diagnostic equipment



[bookmark: O_773169]
[bookmark: O_773170]Unit Mapping Information
Supersedes and is equivalent to AURTTL013 Diagnose complex faults in LPG fuel systems.
[bookmark: O_773177]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340980][bookmark: _Toc43936345]Assessment Requirements for AURTTL113 Diagnose complex faults in LPG fuel systems
[bookmark: O_773172]
[bookmark: O_773173]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose a complex fault in at least three different liquefied petroleum gas (LPG) fuel systems
the above diagnoses must involve at least two of the following types of complex faults:
· an intermittent fault
· a fault that affects more than one system
· a fault introduced as a result of a system repair 
· an indirect fault caused by the influence of external systems.

[bookmark: O_773174]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of
methods to locate and interpret information required to diagnose complex faults in LPG fuel systems, including:
· manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose complex faults in LPG fuel systems, including: 
· establishing serviceability of tools and equipment
· documentation procedures
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
work health and safety (WHS) requirements relating to diagnosing complex faults in LPG fuel systems, including procedures for working with heavier-than-air flammable gas
environmental requirements, including procedures for preventing loss of gas to atmosphere
types of complex faults relating to LPG fuel systems, including:
· intermittent
· multi-system
· introduced as a result of system repair
· indirect, caused by the influence of external systems
types and key features of LPG fuel systems, including:
· converter-mixer systems
· injection systems
requirements of AS/NZS 1425 LP Gas fuel systems for vehicle engines
testing procedures for LPG fuel systems, including:
· component failure analysis
· safety component operation
· electrical control systems
· exhaust emissions
· on-road fuel efficiency
· data interpretation
types and key features of diagnostic testing equipment required to diagnose complex faults in LPG fuel systems
procedures for accessing and interpreting scan tool system data, including:
· diagnostic trouble codes (DTCs), including:
· conditions that set the DTCs
· conditions for running DTCs
· live data
· freeze frame data
· waveforms
· vehicle continuous and non-continuous monitored systems 
methods and processes for documenting and reporting diagnostic findings and recommendations.

[bookmark: O_773175]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the LPG fuel systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive repair workplace or simulated workplace
workplace instructions
AS/NZS 1425 LP Gas fuel systems for vehicle engines
manufacturer LPG fuel system specifications
three different LPG fuel systems with complex faults
LPG fuel system diagnostic equipment, including:
· scan tool
· vacuum gauge
· compression gauge
· tools, equipment and materials appropriate for diagnosing complex faults in LPG fuel systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_773178]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1




[bookmark: _Toc41340981][bookmark: _Toc43936346]AURTTX102 Inspect and service manual transmissions
[bookmark: O_776337][bookmark: O_776338]Application
This unit describes the skills and knowledge required to inspect and service manual transmissions. It involves preparing for the task, inspecting the transmission, reporting the inspection findings, servicing and adjusting the transmission, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The manual transmissions include those of agricultural machinery, heavy commercial vehicles, light vehicles, motorcycles, mobile plant machinery or outdoor power equipment.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_776340][bookmark: O_776341]Unit Sector
Mechanical Miscellaneous Technical - Transmission
[bookmark: O_776342]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to inspect and service manual transmission
	1.1	Determine job requirements from workplace instructions
1.2	Source and interpret servicing information 
1.3	Identify hazards associated with the work and manage risks 
1.4	Select and check tools, equipment and materials for serviceability

	2.	Inspect manual transmission
	2.1	Carry out inspection according to manufacturer specifications, workplace procedures, and safety and environmental requirements
2.2	Compare inspection results with manufacturer specifications
2.3	Report recommendations for required repairs or adjustments according to workplace procedures

	3.	Service manual transmission
	3.1	Carry out service and adjustments according to manufacturer specifications, workplace procedures, and safety and environmental requirements, and without causing damage to components or systems
3.2	Carry out post-service testing according to workplace procedures

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_776343]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently

	Reading 
	· interprets information from manufacturer and workshop literature when seeking service procedures and specifications relating to manual transmissions

	Oral communication 
	· clarifies instructions

	Numeracy 
	· calculates liquid volumes and service schedule intervals using basic mathematical operations, including addition and subtraction



[bookmark: O_776344]
[bookmark: O_776345]Unit Mapping Information
Supersedes and is equivalent to AURTTX002 Inspect and service manual transmissions. 
[bookmark: O_776352]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340982][bookmark: _Toc43936347]Assessment Requirements for AURTTX102 Inspect and service manual transmissions
[bookmark: O_776347]
[bookmark: O_776348]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· inspect and service the manual transmissions of at least two different vehicles or machinery.

[bookmark: O_776349]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
methods to locate and interpret information required to inspect and service manual transmissions, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
workplace procedures required to inspect and service manual transmissions, including: 
· establishing serviceability of tools and equipment
· documentation procedures, including:
· inspection findings and recommendations for required repairs or adjustments
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
work health and safety (WHS) requirements relating to inspecting and servicing manual transmissions, including procedures for handling transmission oils
environmental requirements, including procedures for trapping, storing and disposing of oils released from transmissions
identification and function of manual transmissions, including:
· major components
· gearshift mechanisms
basic operation of manual transmissions, including:
· transaxle
· longitudinal transmission
· transfer case
types and applications of transmission oils
inspection procedures for manual transmissions, including:
· evaluating lubricant condition
· carrying out visual inspections for damage or lubricant leaks
service and adjustment procedures for manual transmissions, including:
· replacing oils as required
· inspecting and adjusting lubricant levels
· adjusting linkages as required 
post-service testing procedures for manual transmissions.

[bookmark: O_776350]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the manual transmissions that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
automotive repair workplace or simulated workplace
workplace instructions
manufacturer manual transmission specifications
two different vehicles or machinery with manual transmissions requiring servicing 
tools, equipment and materials appropriate for inspecting and servicing manual transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_776353]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41340983][bookmark: _Toc43936348]AURTTX103 Inspect and service automatic transmissions
[bookmark: O_776356][bookmark: O_776357]Application
This unit describes the skills and knowledge required to inspect and service automatic transmissions. It involves preparing for the task, inspecting the transmission, reporting the inspection findings, servicing and adjusting the transmission, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The automatic transmissions include those of agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, mobile plant machinery, motorcycles or outdoor power equipment.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_776359][bookmark: O_776360]Unit Sector
Mechanical Miscellaneous Technical - Transmission
[bookmark: O_776361]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to inspect and service automatic transmission
	1.1	Determine job requirements from workplace instructions
1.2	Source and interpret servicing information 
1.3	Identify hazards associated with the work and manage risks 
1.4	Select and check tools, equipment and materials for serviceability

	2.	Inspect automatic transmission
	2.1	Carry out inspection according to manufacturer specifications, workplace procedures, and safety and environmental requirements
2.2	Compare inspection results with manufacturer specifications
2.3	Report recommendations for required repairs or adjustments according to workplace procedures

	3.	Service automatic transmission
	3.1	Carry out service and adjustments according to manufacturer specifications, workplace procedures, and safety and environmental requirements, and without causing damage to components or systems
3.2	Carry out post-service testing according to workplace procedures

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_776362]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	locates required sources of information efficiently

	Numeracy 
	calculates liquid volumes and service schedule intervals using basic mathematical operations, including addition and subtraction

	Oral communication 
	clarifies instructions

	Reading 
	interprets information from manufacturer and workshop literature when seeking service procedures and specifications relating to automatic transmissions

	Technology 
	uses specialised tools and equipment



[bookmark: O_776363]
[bookmark: O_776364]Unit Mapping Information
Supersedes and is equivalent to AURTTX003 Inspect and service automatic transmissions. 
[bookmark: O_776371]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41340984][bookmark: _Toc43936349]Assessment Requirements for AURTTX103 Inspect and service automatic transmissions
[bookmark: O_776366]
[bookmark: O_776367]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
inspect and service the automatic transmissions of at least two different vehicles or machinery, including:
· replacing transmission fluid and filter
· making transmission adjustments.

[bookmark: O_776368]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
methods to locate and interpret information required to inspect and service automatic transmissions, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
workplace procedures required to inspect and service automatic transmissions, including: 
· establishing serviceability of tools and equipment
· documentation procedures, including:
· inspection findings and recommendations for required repairs or adjustments
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
work health and safety (WHS) requirements relating to inspecting and servicing automatic transmissions, including procedures for handling transmission fluids
environmental requirements, including procedures for trapping, storing and disposing of fluids released from transmissions
identification and function of automatic transmission components, including:
· torque converter 
· control valve body
· housings
· gear trains
· bands and clutch packs
· servos
· oil pumps
· electronic controls
· selector mechanisms
basic operation of automatic transmission, including: 
· torque converter
· transaxle
· longitudinal transmission
types and applications of transmission fluids
inspection procedures for automatic transmissions, including:
· fluid levels and condition
· fluid leaks
· internal and external physical condition
· transmission sensors and controls
service and adjustment procedures for automatic transmissions, including:
· replacing transmission fluid and filter
· checking transmission fluid levels
· adjusting bands, linkages and sensors as required
post-service testing procedures for automatic transmissions.

[bookmark: O_776369]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the automatic transmissions that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer automatic transmission specifications
· two different vehicles or machinery with automatic transmissions requiring servicing 
· tools, equipment and materials appropriate for inspecting and servicing automatic transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_776372]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41340985][bookmark: _Toc43936350]AURTTX104 Inspect and service hydrostatic transmissions
[bookmark: O_776375][bookmark: O_776376]Application
This unit describes the skills and knowledge required to inspect and service hydrostatic transmissions and associated components. It involves preparing for the task, inspecting the transmission and components, reporting the inspection findings, servicing and adjusting the transmission, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry. The hydrostatic transmissions include those of agricultural machinery, mobile plant machinery or outdoor power equipment.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_776378][bookmark: O_776379]Unit Sector
Mechanical Miscellaneous Technical - Transmission
[bookmark: O_776380]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare to inspect and service hydrostatic transmission
	1.1	Determine job requirements from workplace instructions
1.2	Source and interpret servicing information 
1.3	Identify hazards associated with the work and manage risks 
1.4	Select and check tools, equipment and materials for serviceability

	2.	Inspect hydrostatic transmission
	2.1	Carry out inspection according to manufacturer specifications, workplace procedures, and safety and environmental requirements
2.2	Compare inspection results with manufacturer specifications
2.3	Report recommendations for required repairs or adjustments according to workplace procedures

	3.	Service hydrostatic transmission
	3.1	Carry out service and adjustments according to manufacturer specifications, workplace procedures, and safety and environmental requirements, and without causing damage to components or systems
3.2	Carry out post-service testing according to workplace procedures

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: O_776381]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	locates required sources of information efficiently

	Numeracy 
	uses mathematical operations, including addition and subtraction, to determine liquid quantities
interprets pressure gauges and units of pressure

	Oral communication 
	clarifies instructions

	Reading 
	interprets information from manufacturer and workshop literature when seeking service procedures and specifications relating to hydrostatic transmissions

	Problem solving 
	refers problems outside area of responsibility to required person



[bookmark: O_776382]
[bookmark: O_776383]Unit Mapping Information
Supersedes and is equivalent to AURTTX004 Inspect and service hydrostatic transmissions. 
[bookmark: O_776390]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1




[bookmark: _Toc41340986][bookmark: _Toc43936351]Assessment Requirements for AURTTX104 Inspect and service hydrostatic transmissions
[bookmark: O_776385][bookmark: O_776386]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
inspect and service the hydrostatic transmissions of at least two different pieces of machinery.

[bookmark: O_776387]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
methods to locate and interpret information required to inspect and service hydrostatic transmissions, including:
· information provided by customer and supervisors
· manufacturer specifications and procedures or equivalent documentation
workplace procedures required to inspect and service hydrostatic transmissions including: 
· establishing serviceability of tools and equipment
· documentation procedures, including:
· inspection findings and recommendations for required repair or adjustment
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
work health and safety (WHS) requirements relating to inspecting and servicing hydrostatic transmissions, including procedures for:
· working with high oil pressures
· working with stored hydraulic accumulator pressures
· isolating and stabilising machinery
environmental requirements, including procedures for trapping, storing and disposing of oil released from hydrostatic transmissions
identification, function and basic operation of hydrostatic transmission and components, including:
· charge pump
· main pump
· drive motor
· filters
· hydraulic lines
· heat exchanger
· reservoir
· control valve
types and applications of hydraulic oil
inspection procedures for hydrostatic transmissions, including:
· hydraulic oil sampling
· oil leaks
· pressure checks as required
service and adjustment procedures for hydrostatic transmissions, including
· adjusting or replenishing oil level as required
· replacing filters as required
post-service testing procedures for hydrostatic transmissions.

[bookmark: O_776388]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the hydrostatic transmissions that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· mechanical repair workplace or simulated workplace
· workplace instructions
· manufacturer hydrostatic transmission specifications 
· two different machinery with hydrostatic transmissions requiring servicing 
· tools, equipment and materials appropriate for inspecting and servicing hydrostatic transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_776391]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1




[bookmark: _Toc41340987][bookmark: _Toc43936352]AURVTW104 Carry out tungsten inert gas welding
[bookmark: O_807513][bookmark: O_807514]Application
This unit describes the skills and knowledge required to carry out welding operations using tungsten inert gas (TIG) welding. It involves preparing for the task, selecting and using TIG welding equipment, setting gas flow pressures and welder settings, selecting and using suitable personal protective equipment (PPE), performing welding to given specifications, inspecting and testing weld quality, and completing workplace processes and documentation.
It applies to those working in the automotive service and repair industry.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_807516][bookmark: O_807517]Unit Sector
Vehicle Body Technical - Welding, Grinding, Machining and Soldering
[bookmark: O_807518]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Plan and prepare to weld
	1.1	Determine job requirements from workplace instructions
1.2	Access and interpret welding information 
1.3	Identify hazards associated with the work and manage risks 
1.4	Select and check tools and equipment for serviceability
1.5	Prepare work area and plan work to carry out TIG welding, minimise waste, and use time efficiently

	2.	Weld materials using TIG welder
	2.1	Prepare, set up and adjust TIG welding equipment for specific welding job requirement 
2.2	Use TIG welding equipment according to manufacturer operating procedures and safety and environmental requirements
2.3	Conduct weld test runs according to workplace instructions and weld specifications
2.4	Weld materials using standard or inverter TIG process to industry standards

	3.	Check welds
	3.1	Clean welds using required tools and techniques and according to workplace instructions
3.2	Check and confirm weld specifications and quality requirements by non-destructive inspection
3.3	Identify weld defects, prepare for re-welding as required, and notify required personnel 

	4.	Complete work processes
	4.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Process workplace documentation according to workplace procedures



[bookmark: O_807519]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently

	Numeracy 
	· identifies and sets TIG welder settings
· identifies weld measurements from job requirements
· measures material from specifications

	Oral communication 
	· clarifies instructions and procedures
·  clearly reports quality issues and job outcomes

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Problem solving 
	· identifies defects, quality issues and potential problems associated with TIG welding processes and refers problems to required person

	Technology 
	· uses specialist TIG equipment



[bookmark: O_807520][bookmark: O_807521]Unit Mapping Information
Supersedes and is equivalent to AURVTW004 Carry out gas tungsten inert gas welding. 
[bookmark: O_807528]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41340988][bookmark: _Toc43936353]Assessment Requirements for AURVTW104 Carry out tungsten inert gas welding
[bookmark: O_807523]
[bookmark: O_807524]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
carry out tungsten inert gas (TIG) welding to each of the following material sections:
· 150 mm long:
· aluminium
· steel
· stainless steel
· in the course of the above work, utilise each of the following weld positions:
· butt
· outside corner
· fillet 
· lap.

[bookmark: O_807525]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
methods to locate and interpret information required to carry out tungsten inert gas welding, including:
· manufacturer specifications and operating procedures or equivalent documentation
· national standards and codes of practice for welding
workplace procedures required to carry out tungsten inert gas welding, including: 
· establishing serviceability of tools and equipment
· documentation procedures
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
work health and safety (WHS) requirements relating to carrying out TIG welding, including procedures for:
· selecting and using personal protective equipment (PPE) for TIG welding, including approved welding helmets
· using specialist welding tools and equipment
· using protective screens and fume extraction system
· manually handling vehicle components and TIG equipment
· identifying and controlling hazards
environmental requirements, including procedures for trapping, storing and disposing of waste materials
different types of shielding gases used in TIG welding
TIG manufacturer operating procedures
material and consumable preparation techniques, including:
· aluminium
· steel
· stainless steel
procedures for setting up and operating TIG equipment, including:
· standard and inverter TIG equipment
· tungsten electrodes
· protective screens and fume extraction system
· shielding gas
· filler rods
· PPE, including approved welding helmets
methods and techniques for TIG welding, including:
· welding positions:
butt
outside corner
fillet
lap
· weld distortion and distortion control techniques
· TIG testing procedures, including procedures for visual or non-destructive weld testing
procedures for identifying and rectifying weld defects, including:
· lack of penetration
· excessive weld build-up
· excess heat
· undercut
· heat affected zone
procedures for protecting vehicle electronics during TIG welding 
procedures for final inspection of welded components.

[bookmark: O_807526]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to TIG welding that they have carried out, e.g. work orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· TIG equipment operating instructions
· PPE required for TIG welding
· protective screens and fume extraction system
· TIG welder and shielding gases
· TIG consumables
· materials specified in the performance evidence requiring TIG welding 
· tools, equipment and materials appropriate for carrying out TIG welding.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_807529]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41340989][bookmark: _Toc43936354]AURVTW105 Carry out spot welding
[bookmark: O_807532][bookmark: O_807533]Application
This unit describes the skills and knowledge required to carry out spot welding to replace structural and non-structural vehicle body sections according to original equipment manufacturer (OEM) or authorised agency procedures. It involves preparing for the task, selecting and using spot welding equipment, adjusting spot welder, operating spot welder, selecting and using suitable personal protective equipment (PPE), inspecting and testing weld quality, and completing workplace processes and documentation. 
It applies to those working in the automotive service and repair industry.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_807535][bookmark: O_807536]Unit Sector
Vehicle Body Technical - Welding, Grinding, Machining and Soldering
[bookmark: O_807537]Elements and Performance Criteria
	ELEMENTS
Elements describe the essential outcomes.
	PERFORMANCE CRITERIA
Performance criteria describe the performance needed to demonstrate achievement of the element.

	1.	Prepare for spot welding
	1.1	Determine job requirements from workplace instructions
1.2	Access and interpret welding information
1.3	Select and inspect materials for repairs and replacements for quality
1.4	Identify hazards associated with the work and manage risks
1.5	Select and check tools and equipment for serviceability
1.6	Prepare work area and plan work to conduct and test spot welds, minimise waste, and use time efficiently

	2.	Carry out spot welding activities
	2.1	Prepare surfaces for spot welding and apply anti-corrosion coatings prior to spot welding
2.2	Set up and adjust welding equipment for specific welding job requirement following OEM or authorised agency repair guidelines
2.3	Perform and destructive test sample spot welds 
2.4	Carry out welding using welding equipment according to workplace procedures and safety and environmental requirements
2.5	Complete spot welding without causing damage to components or systems
2.6	Inspect completed spot welds for quality, and rectify identified faults as required according to workplace procedures

	3.	Complete work processes
	3.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use
3.2	Clear work area and dispose of or recycle materials according to workplace procedures
3.3	Complete documentation according to workplace procedures


[bookmark: O_807538]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently

	Numeracy 
	· identifies and sets welder settings

	Oral communication
	· clarifies instructions and procedures
· clearly reports quality issues and job outcomes

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses welding equipment



[bookmark: O_807539]
[bookmark: O_807540]Unit Mapping Information
Supersedes and is equivalent to AURVTW005 Carry out spot welding. 
[bookmark: O_807547]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41340990][bookmark: _Toc43936355]Assessment Requirements for AURVTW105 Carry out spot welding
[bookmark: O_807542]
[bookmark: O_807543]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
carry out spot welding to at least three different structural and non-structural vehicle body sections that include 50 spot welds to each 
undertake above work according to original equipment manufacturer (OEM) or authorised agency procedures and cover different spot weld locations and spot weld sizes.

[bookmark: O_807544]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
methods to locate and interpret information required to carry out spot welding, including:
· original equipment manufacturer or authorised agency repair specifications and procedures or equivalent documentation
workplace procedures required to carry out spot welding, including: 
· establishing serviceability of tools and equipment
· documentation procedures
· housekeeping procedures, including:
· examination of tools and equipment
· storage of equipment
· identification, tagging and isolation of faulty equipment
· disposal of excess materials
· recycling procedures
work health and safety (WHS) requirements relating to carrying out spot welding, including procedures for:
· selecting and using personal protective equipment (PPE) for spot welding, including safety glasses
· using specialist welding tools and equipment
· using protective screens
· [bookmark: _GoBack]manually handling vehicle components and welding equipment
· identifying and controlling hazards
environmental requirements, including procedures for trapping, storing and disposing of waste materials
OEM or authorised agency repair guidelines and quality requirements
types of metals that can be spot welded
types and key features of spot welding equipment covering:
· set up
· operation
methods and techniques for spot welding, including spot welding principles:
· squeeze time
· weld time
· hold time
procedures for destructive testing of spot welds
types of spot weld defects, including:
· shunting
· splashing
· insufficient heat 
procedures for final inspection of welding work.

[bookmark: O_807545]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the vehicle spot welds that they have carried out, e.g. work orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· OEM or authorised agency repair guidelines
· PPE required for spot welding
· spot welder that meets current industry standard
· spot welding consumables
· materials requiring spot welding
· vehicle body sections or components that require the spot welding specified in the performance evidence 
· tools, equipment and materials appropriate for carrying out spot welding.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: O_807548]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
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