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[bookmark: _Toc43898091]

AURHTE102 Diagnose and repair heavy vehicle compression ignition engines
[bookmark: _Toc43898092]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the compression ignition engines of heavy 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.
The unit applies to those who work in the automotive service and repair industry. The compression ignition engines include those in agricultural machinery, heavy commercial vehicles, mobile plant machinery or marine vessels.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898093]Unit Sector
Mechanical – Heavy Vehicle Technical – Engines
[bookmark: _Toc43898094]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair engine
	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 engine
	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 engine
	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: _Toc43898095]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

	Reading 
	· organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

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

	Numeracy 
	· measures engine components
· uses mathematical operations
· calculates distances, areas, volumes and tolerances 
· calculates deviations from manufacturer specifications

	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: _Toc43898096]Unit Mapping Information
Supersedes and is equivalent to AURHTE002 Diagnose and repair heavy vehicle compression ignition engines.
[bookmark: bookmark=id.4d34og8][bookmark: _Toc43898097]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41313247][bookmark: _Toc41575535][bookmark: _Toc41582038][bookmark: _Toc42186779][bookmark: _Toc43898098][bookmark: bookmark=id.2s8eyo1]Assessment Requirements for AURHTE102 Diagnose and repair heavy vehicle compression ignition engines
[bookmark: _Toc43898099]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 heavy vehicle compression ignition engines.
In the course of the above work, the candidate must:
diagnose and repair a fault in:
an engine cylinder head, which must include removing the cylinder head from the engine
an engine bottom end, which must include removing the crankshaft, pistons and connecting rods from the engine
dismantle and reassemble one of the above compression ignition engines, ensuring that the engine is running at the end of the repair.
[bookmark: _Toc43898100]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 heavy vehicle compression ignition engines, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle compression ignition engines, 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
workplace health and safety (WHS) requirements relating to diagnosing and repairing heavy vehicle compression ignition engines, including procedures for:
isolating and stabilising heavy vehicles or machines
lifting and supporting heavy vehicle compression ignition engines
working with compression ignition engines
environmental requirements relating to diagnosing and repairing heavy vehicle compression ignition engines, including procedures for trapping, storing and disposing of fluids released from compression ignition engines
operating principles of heavy vehicle compression ignition engines, including:
combustion, including:
combustion cycles
swept volume and engine volume
compression ratio
engine efficiency, including volumetric efficiency, thermal efficiency and mechanical efficiency
torque and horsepower, including brake horsepower
purpose and operation of heavy vehicle compression ignition engines and components, including:
lubrication system, cylinder blocks, cylinder liners, pistons, cylinder heads, combustion chambers, inlet and exhaust manifolds, connecting rods, crankshafts, pistons, piston rings, gudgeon pins, camshafts, timing gears, vibration dampers and flywheels
diagnostic testing procedures for heavy vehicle compression ignition engines, including:
scan tool testing
engine compression tests
cylinder leakage tests
oil pressure tests
checking sources of fluid leaks
exhaust smoke diagnosis
checking abnormal engine noises
dismantling, inspection and reassembly procedures for heavy vehicle compression ignition engines, including procedures for:
measuring clearances and tolerances, including:
crankshaft and camshaft bearings and journals
main bearing and connecting rod tunnels
cylinder bores and pistons
liner depths and protrusions
cylinder heads
inspecting components
repair procedures for heavy vehicle compression ignition engines, including procedures for removing and refitting the:
cylinder head
piston and connecting rod
crankshaft
cylinder liner
post-repair testing procedures for heavy vehicle compression ignition engines.
[bookmark: bookmark=id.26in1rg][bookmark: _Toc43898101]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 heavy vehicle compression ignition engines 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 engine specifications
two different heavy vehicle compression ignition engines with faults
diagnostic equipment for heavy vehicle compression ignition engines
tools, equipment and materials appropriate for repairing and adjusting heavy vehicle compression ignition engines.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898102]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41313248][bookmark: _Toc41575536][bookmark: _Toc41582039][bookmark: _Toc42186780][bookmark: _Toc43898103]AURHTE103 Diagnose complex faults in heavy vehicle diesel engines 
[bookmark: _Toc43898104]Application
This unit describes the skills and knowledge required to diagnose complex faults in heavy vehicle diesel engines and determine the repair action necessary to restore system performance. It involves confirming the existence of a fault, developing a diagnostic testing strategy, diagnosing the cause of the fault, 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.
The unit applies to those who work in the automotive service and repair industry. The diesel engines include those of agricultural machinery, heavy commercial vehicles, marine vessels or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898105]Unit Sector
Mechanical – Heavy Vehicle Technical – Engines
[bookmark: _Toc43898106]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Identify and confirm the work requirement
	1.1 Identify job requirements from workplace instructions 
1.2 Confirm nature of fault according to workplace procedures
1.3 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

	2. Prepare to diagnose complex faults
	2.1 Identify required information for diagnosis activity
2.2 Analyse diagnostic options and develop testing strategy, including, diagnostic method sequence, tests and testing processes
2.3 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures

	3. Apply diagnostic procedures
	3.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
3.2 Verify and report diagnostic findings using reliable alternative process according to manufacturer specifications and workplace procedures
3.3 Develop and report recommendations for necessary repairs according to workplace procedures
3.4 Communicate findings to workplace supervisor and customer and confirm next steps

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


[bookmark: bookmark=id.3j2qqm3][bookmark: _Toc43898107]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 own approach to a task, including steps to confirm findings
applies diagnostic skills to different vehicles or machinery

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

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy 
	measures engine components and uses mathematical operations, to calculate tolerances and deviations from manufacturer specifications
uses electrical measuring equipment and interpret units, such as amperes, ohms, and volts 

	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: bookmark=id.1y810tw][bookmark: _Toc43898108]Unit Mapping Information
Supersedes and is equivalent to AURHTE003 Diagnose complex faults in heavy vehicle diesel engines.
[bookmark: _Toc43898109]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41313249][bookmark: _Toc41575537][bookmark: _Toc41582040][bookmark: _Toc42186781][bookmark: _Toc43898110]
Assessment Requirements for AURHTE103 Diagnose complex faults in heavy vehicle diesel engines
[bookmark: _Toc43898111]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 three different heavy vehicle diesel engines in which the work for at least two of the engines must involve a different type of complex fault selected from the following:
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.
develop a testing strategy to diagnose cause of the complex faults in the above engines.
[bookmark: _Toc43898112]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 heavy vehicle diesel engines, including heavy vehicle diesel engine manufacturer specifications
· workplace procedures required to diagnose complex faults in heavy vehicle diesel engines, including:
establishing the 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
safe disposal of materials
recycling procedures
workplace health and safety (WHS) requirements relating to diagnosing complex faults in heavy vehicle diesel engines, including procedures for working with:
hot engine components
rotating engine components
environmental requirements, including procedures for trapping, storing and disposing of fluids released from diesel engines
types of complex faults relating to heavy vehicle diesel engines, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
key features of heavy vehicle diesel engines, including:
intake, exhaust, lubrication, cooling and engine mounting systems and components
turbochargers
valve timing
testing procedures for heavy vehicle diesel engines, including:
abnormal noise analysis
compression testing
cylinder leak-down testing
oil pressure testing
component failure analysis
key features and limitations of diagnostic testing equipment required to diagnose complex faults in heavy vehicle diesel engines
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.
[bookmark: _Toc43898113]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 heavy vehicle diesel engines 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 heavy vehicle diesel engine specifications
three different heavy vehicle diesel engines with complex faults
heavy vehicle diesel engine diagnostic equipment, including:
compression tester
cylinder leakage tester
oil pressure gauge
scan tool
tools, equipment and materials appropriate for diagnosing complex faults in heavy vehicle diesel engines.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898114]Links
[bookmark: bookmark=id.1pxezwc]Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41313250][bookmark: _Toc41575538][bookmark: _Toc41582041][bookmark: _Toc42186782][bookmark: _Toc43898115]AURHTF102 Diagnose and repair heavy vehicle diesel fuel injection systems
[bookmark: _Toc43898116]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the diesel fuel injection systems of heavy vehicles and machinery. 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.
The unit applies to those who work in the automotive service and repair industry. The diesel fuel injection systems include those in agricultural machinery, heavy commercial vehicles, mobile plant machinery or marine vessels. The unit does not apply to electronic compression ignition engine management systems.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898117]Unit Sector
Mechanical – Heavy Vehicle Technical – Fuel Systems
[bookmark: _Toc43898118]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair fuel injection system
	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 fuel injection system
	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 fuel injection system
	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: _Toc43898119]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

	Reading 
	organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy 
	measures fuel injection system components
uses mathematical operations
calculates areas, volumes and tolerances 
calculates deviations from manufacturer specifications

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

	Technology 
	uses diagnostic equipment 
uses precision measuring equipment


[bookmark: _Toc43898120]Unit Mapping Information
Supersedes and is equivalent to AURHTF002 Diagnose and repair heavy vehicle diesel fuel injection systems.
[bookmark: _Toc43898121]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41313251][bookmark: _Toc41575539][bookmark: _Toc41582042][bookmark: _Toc42186783][bookmark: _Toc43898122]Assessment Requirements for AURHTF102 Diagnose and repair heavy vehicle diesel fuel injection systems
[bookmark: _Toc43898123]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 different heavy vehicle diesel fuel injection systems, completing the following with each system:
testing the low-pressure fuel supply
removing and refitting a low-pressure fuel pump
removing, refitting and timing a diesel high pressure pump
removing, refitting and testing injectors
bleeding a diesel fuel injection system.
[bookmark: _Toc43898124]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 heavy vehicle diesel fuel injection systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle diesel fuel injection 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
workplace health and safety (WHS) requirements relating to diagnosing and repairing heavy vehicle diesel fuel injection systems, including procedures for:
working with:
high fuel pressures
stored fuel pressures
high voltage diesel fuel injectors
engine start-up and shut-down
environmental requirements relating to diagnosing and repairing heavy vehicle diesel fuel injection systems, including procedures for trapping, storing and disposing of diesel fuel released from injection systems
operating principles of heavy vehicle diesel fuel injection systems, including:
phases of combustion
composition of diesel fuel
purpose and operation of heavy vehicle diesel fuel injection systems and components, including:
low pressure fuel supply systems, including:
fuel pumps
filters and separators
common rail injection systems
high pressure diesel fuel injection systems, including:
distributor type injection pumps
in-line injection pumps
electronic unit injection (EUI)
hydraulic electronic unit injection (HEUI)
high pressure injection (HPI)
injectors
diagnostic testing procedures for heavy vehicle diesel fuel injection systems, including:
assessing exhaust smoke
testing low pressure fuel systems
testing injector opening pressure, back leakage, nozzle leakage and spray pattern
assessing air induction systems
measuring individual cylinder exhaust temperature to determine underperforming cylinders
repair procedures for heavy vehicle diesel fuel injection systems, including procedures for:
dismantling, cleaning, adjusting and reassembling conventional injectors
removing, installing and timing high pressure injection pumps
adjusting and tuning mechanical unit injection systems
bleeding fuel systems
post-repair testing procedures for heavy vehicle diesel fuel injection systems, including procedures for:
checking fuel system leakage
assessing engine performance.
[bookmark: _Toc43898125]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 heavy vehicle 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 heavy vehicle diesel fuel injection system specifications
two different heavy vehicles with faults in their diesel fuel injection systems
diagnostic equipment for diesel fuel injection systems
tools, equipment and materials appropriate for repairing and adjusting heavy vehicle 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: _Toc43898126]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41313252][bookmark: _Toc41575540][bookmark: _Toc41582043][bookmark: _Toc42186784][bookmark: _Toc43898127]AURHTL101 Inspect, diagnose and repair alternative fuel systems in heavy vehicle engines
[bookmark: _Toc43898128]Application
This unit describes the skills and knowledge required to inspect, diagnose and repair alternative fuel systems in heavy vehicle engines. The unit involves preparing for the task, inspecting the system, developing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work on the alternative fuel systems of agricultural machinery, heavy commercial vehicles, marine vessels 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: bookmark=id.147n2zr][bookmark: bookmark=id.3o7alnk][bookmark: _Toc43898129]Unit Sector
Mechanical – Heavy Vehicle Technical – Alternative Fuels
[bookmark: bookmark=id.23ckvvd][bookmark: _Toc43898130]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to inspect alternative fuel system 
	1.1 Identify job requirements from workplace instructions
1.2 Obtain and interpret servicing information 
1.3 Identify hazards associated with the work, assess potential risks and implement control measures in line with workplace policies and procedures
1.4 Identify tools and equipment required for servicing activity and establish serviceability according to workplace procedures

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

	3. Prepare to diagnose and repair fuel system
	3.1 Identify required information for diagnosis activity 
3.2 Analyse diagnostic options and develop testing strategy to identify cause of fault using workplace and manufacturer procedures 
3.3 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 
3.4 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures

	4. Diagnose fuel system 
	4.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
4.2 Identify cause of fault through analysis of diagnostic test results.
4.3 Confirm and report cause of fault according to workplace procedures
4.4 Develop and report recommendations for necessary repairs according to workplace procedures

	5. Repair fuel system
	5.1 Identify required information for repair activity 
5.2 Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
5.3 Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
5.4 Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	6. Complete work processes
	6.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
6.2 Clear work area and dispose of or recycle materials according to workplace procedures
6.3 Complete documentation according to workplace procedures


[bookmark: _Toc43898131]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

	Reading 
	organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy 
	measures alternative fuel system components
uses mathematical operations, including addition, subtraction and multiplication
calculates distances, areas, volumes and tolerances 
calculates deviations from manufacturer specifications

	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 and diagnostic equipment


[bookmark: _Toc43898132]Unit Mapping Information
Supersedes and is equivalent to AURHTL001 Inspect, diagnose and repair alternative fuel systems for heavy vehicle engines.
[bookmark: bookmark=id.41mghml][bookmark: _Toc43898133]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
AURHTE102 Diagnose and repair heavy vehicle compression ignition engines
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[bookmark: _Toc41313253][bookmark: _Toc41575541][bookmark: _Toc41582044][bookmark: _Toc42186785][bookmark: _Toc43898134]Assessment Requirements for AURHTL101 Inspect, diagnose and repair alternative fuel systems in heavy vehicle engines
[bookmark: _Toc43898135]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, diagnose and repair alternative fuel systems in two different heavy vehicle engines.
[bookmark: _Toc43898136]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 alternative fuel systems in heavy vehicle engines, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair alternative fuel systems in heavy vehicle engines, 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
workplace health and safety (WHS) requirements relating to inspecting, diagnosing and repairing alternative fuel systems, including procedures for:
working with alternative fuel systems
selecting and using personal protective equipment (PPE) 
environmental requirements relating to inspecting, diagnosing and repairing alternative fuel systems, including procedures for preventing fuel leakage from fuel systems
operating principles of alternative fuel systems
application and function of alternative fuel systems
inspect and repair procedures for alternative fuel systems
diagnostic testing procedures for alternative fuel systems
post-repair testing procedures for alternative fuel systems.
[bookmark: _Toc43898137]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 alternative fuel systems that they have inspected and repaired, 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 alternative fuel system specifications
two different heavy vehicle engines with alternative fuel systems requiring repair
diagnostic equipment for alternative fuel systems, including exhaust gas analyser
repair tools, equipment and materials for alternative fuel systems in heavy vehicle engines.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898138]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41313254][bookmark: _Toc41575542][bookmark: _Toc41582045][bookmark: _Toc42186786][bookmark: _Toc43898139]AURHTZ101 Diagnose and repair heavy vehicle emission control systems
[bookmark: _Toc43898140]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the emission control systems of heavy 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.
The unit applies to those who work in the automotive service and repair industry. The emission control systems include those in agricultural machinery, heavy commercial vehicles, marine vessels or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898141]Unit Sector
Mechanical – Heavy Vehicle Technical – Emission and Exhaust
[bookmark: _Toc43898142]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair heavy vehicle emission control system
	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 heavy vehicle emission control system
	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 heavy vehicle emission control system
	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: _Toc43898143]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

	Reading 
	organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy 
	interprets numeric information, including:
exhaust gas percentages
exhaust gas ratios

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

	Technology 
	uses specialised testing equipment


[bookmark: _Toc43898144]Unit Mapping Information
Supersedes and is equivalent to AURHTZ001 Diagnose and repair heavy vehicle emission control systems.
[bookmark: _Toc43898145]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41313255][bookmark: _Toc41575543][bookmark: _Toc41582046][bookmark: _Toc42186787][bookmark: _Toc43898146]
Assessment Requirements for AURHTZ101 Diagnose and repair heavy vehicle emission control systems
[bookmark: _Toc43898147]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 three of the following heavy vehicle emission control systems:
closed crankcase ventilation system
exhaust gas recirculation system
diesel engine particulate filter system
selective catalytic reduction system.
[bookmark: _Toc43898148]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 heavy vehicle emission control systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle emission control 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
workplace health and safety (WHS) requirements relating to diagnosing and repairing heavy vehicle emission control systems, including procedures for working with vehicles that produce toxic emissions
environmental requirements relating to diagnosing and repairing heavy vehicle emission control systems, including procedures for containing and disposing of emission control system fuels, fluids and components
heavy vehicle emissions and their effects on the environment and health:
carbon monoxide
carbon dioxide
oxides of nitrogen
ozone
sulphur dioxide
particulate matter
hydrocarbons
purpose and operation of heavy vehicle emission control systems and components, including:
closed crankcase ventilation system
exhaust gas recirculation system
diesel engine particulate filter system
selective catalytic reduction system
catalytic converter system
diagnostic testing procedures for heavy vehicle emission control systems, including procedures for testing:
closed crankcase ventilation system operation
exhaust gas recirculation system operation
diesel engine particulate filter system operation
selective catalytic reduction system operation
catalytic converter system operation
exhaust gas analysis
exhaust smoke analysis
repair procedures for heavy vehicle emission control systems, including procedures for removing, replacing and adjusting the system components
post-repair testing procedures for heavy vehicle emission control systems. 
[bookmark: _Toc43898149]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 heavy vehicle emission control 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 heavy vehicle emission control system specifications
heavy vehicle engines with faults in the emission control systems specified in the performance evidence
diagnostic equipment for testing heavy vehicle emission control systems
tools, equipment and materials appropriate for repairing, replacing and adjusting heavy vehicle emission control systems.
[bookmark: _heading=h.2u6wntf]
Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898150]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41313256][bookmark: _Toc41575544][bookmark: _Toc41582047][bookmark: _Toc42186788][bookmark: _Toc43898151]
AURTTF105 Diagnose and repair engine forced-induction systems
[bookmark: _Toc43898152]Application
This unit describes the skills and knowledge required to diagnose and repair faults in engine forced-induction systems. 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.
The unit applies to those who work in the automotive service and repair industry. The engine forced-induction systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898153]Unit Sector
Mechanical Miscellaneous Technical – Fuel Systems
[bookmark: _Toc43898154]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair forced-induction system
	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 forced-induction system
	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 forced-induction system
	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: _Toc43898155]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

	Reading 
	interprets workplace instructions such as job cards
organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	measures engine forced-induction components
uses mathematical operations 
carries out calculations such as areas, volumes, tolerances and deviations from manufacturer specifications

	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: _Toc43898156]Unit Mapping Information
Supersedes and is equivalent to AURTTF005 Diagnose and repair engine forced-induction systems.
[bookmark: _Toc43898157]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41313257][bookmark: _Toc41575545][bookmark: _Toc41582048][bookmark: _Toc42186789][bookmark: _Toc43898158]
Assessment Requirements for AURTTF105 Diagnose and repair engine forced-induction systems
[bookmark: _Toc43898159]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 turbocharger fault in an engine forced-induction system
diagnose and repair a fault in at least two of the following components of engine forced-induction systems:
variable turbocharger
compound turbocharger
waste-gate actuator
intercooler
supercharger.
[bookmark: _Toc43898160]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 engine forced-induction systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair engine forced-induction 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
workplace health and safety (WHS) requirements relating to diagnosing and repairing engine forced-induction systems, including procedures for working with high temperature exhaust and intake system components
environmental requirements relating to diagnosing and repairing engine forced-induction systems, including those relevant to exhaust gases such as hydrocarbons
purpose and operation of engine forced-induction systems, including procedures for testing:
turbochargers, including:
twin scroll
twin turbocharger
turbo compounding
variable geometry turbocharger
waste-gate operation
lubrication and cooling
intercooler operation, including air to air and water to air
supercharger operation
diagnostic testing procedures for engine forced-induction systems, including:
intake manifold pressure and vacuum testing
intake and exhaust system leak testing
turbo boost air pressure
intercooler pressure and temperature checks, types include air to air and air to water
oil supply
oil return to sump
turbocharger waste-gate testing
visual inspection for oil leakage
turbine rotating assembly end float and axial movement
repair procedures for engine forced-induction systems, including procedures for:
removing and replacing turbochargers
testing, removing, replacing and adjusting waste-gates
post-repair testing procedures for engine forced-induction systems. 
[bookmark: _Toc43898161]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 engine forced-induction 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 engine forced-induction system specifications
one vehicle or machinery with engine forced-induction systems and a fault in turbocharger
diagnostic equipment for engine forced-induction systems, including dial indicator, vacuum and pressure gauges, and temperature gauges
tools, equipment and materials appropriate for repairing engine forced-induction systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898162]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41313258][bookmark: _Toc41575546][bookmark: _Toc41582049][bookmark: _Toc42186790][bookmark: _Toc43898163]
AURTTL102 Diagnose and repair CNG fuel systems
[bookmark: _Toc43898164]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the compressed natural gas (CNG) fuel systems of vehicles or machinery. 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.
The unit applies to those who work in the automotive service and repair industry. The CNG fuel systems include those in agricultural machinery, heavy commercial vehicles, light vehicles or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898165]Unit Sector
Mechanical Miscellaneous Technical – Alternative Fuels
[bookmark: _Toc43898166]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair CNG fuel system
	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 CNG fuel system
	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 CNG fuel system
	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, Australian Standards, workplace health and safety and environmental requirements
3.4 Carry out post-repair testing according to workplace procedures, Australian Standards, 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: _Toc43898167]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

	Reading 
	interprets Australian standards relating to repairing CNG fuel systems
organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy 
	measures CNG fuel system components
uses mathematical operations, including addition, subtraction, multiplication and division
calculates distances, areas, volumes, tolerances and deviations from manufacturer specifications

	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: _Toc43898168]Unit Mapping Information
Supersedes and is equivalent to AURTTL002 Diagnose and repair CNG fuel systems.
[bookmark: _Toc43898169]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41313259][bookmark: _Toc41575547][bookmark: _Toc41582050][bookmark: _Toc42186791][bookmark: _Toc43898170]
Assessment Requirements for AURTTL102 Diagnose and repair CNG fuel systems
[bookmark: _Toc43898171]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 compressed natural gas (CNG) fuel systems.
[bookmark: _Toc43898172]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 CNG fuel systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
Australian Standard - AS/NZ 2739 Natural gas (NG) fuel systems for vehicle engines
· workplace procedures required to diagnose and repair 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
workplace health and safety (WHS) requirements relating to diagnosing and repairing CNG fuel systems, including procedures for:
working with extremely cold and flammable gas
storing CNG
environmental requirements relating to diagnosing and repairing CNG fuel systems, including procedures for preventing loss of gas to atmosphere
purpose and operation of CNG fuel systems and components, including:
mixers
regulators
fuel lock-off valves
filters
tanks
control valves and switches
diagnostic testing procedures for CNG fuel systems, including procedures for testing:
mixers
regulators
fuel lock-off valves
electronic control valves and switches
repair procedures for CNG fuel systems, including procedures for removing, replacing and adjusting the systems
post-repair testing procedures for CNG fuel systems. 
[bookmark: _Toc43898173]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
manufacturer vehicle CNG fuel system specifications
AS/NZ 2739 Natural gas (NG) fuel systems for vehicle engines
two vehicles with different CNG fuel systems with faults
diagnostic equipment for CNG fuel systems, including exhaust gas analyser
tools, equipment and materials appropriate for repairing 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: _Toc43898174]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1

