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AURKTA109 Diagnose complex faults in mobile plant hydraulic systems 

[bookmark: _Toc43911494]Application
This unit describes the skills and knowledge required to diagnose complex faults in mobile plant hydraulic systems 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.
It applies to those working in the automotive service and repair industry. The hydraulic systems include those of agricultural machinery or mobile plant machinery, which may be wheeled or track type machinery. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.

[bookmark: _Toc43911495]Unit Sector
Mechanical Mobile Plant Technical

[bookmark: _Toc43911496]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	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: _Toc43911497]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 mobile plant hydraulic system specifications and procedures

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	measures hydraulic system components and uses mathematical operations, to calculate tolerances and deviations from manufacturer specifications
uses gauges and interpret units, including kilopascals and pounds per square inch (PSI)

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

	Technology
	uses precision measuring equipment 
[bookmark: _Hlk29812384]uses specialised diagnostic equipment 




[bookmark: _Toc43911498]Unit Mapping Information
Supersedes and is equivalent to AURKTA009 Diagnose complex faults in mobile plant hydraulic systems. 

[bookmark: _Toc43911499]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1

[bookmark: _Toc41325234][bookmark: _Toc41648369][bookmark: _Toc43911500]
Assessment Requirements for AURKTA109 Diagnose complex faults in mobile plant hydraulic systems

[bookmark: _Toc43911501]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 the hydraulic systems of three different mobile plant machinery
develop a testing strategy in the course of the above work to diagnose the cause of at least two of the following 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: _Toc43911502]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 mobile plant hydraulic systems, including:
heavy commercial vehicle hydraulic system manufacturer specifications
requirements of Australian Standard 1101.1 Graphic symbols for general engineering, Part 1: Hydraulic and pneumatic systems
workplace procedures required to diagnose complex faults in mobile plant hydraulic systems, 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 mobile plant hydraulic systems, including procedures for:
managing stored energy in springs and accumulators
working with high pressure fluid hazards
tagging out and isolating machines, and wheel chocking
· environmental requirements, including procedures for trapping, storing and disposing of hazardous materials and substances released from hydraulic systems
types of complex faults relating to mobile plant hydraulic systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
types, functions and operation of mobile plant hydraulic systems, including:
reservoirs
accumulators
pumps
valves
actuators
motors
filters
conductors and connectors
testing procedures for mobile plant hydraulic systems, including procedures for:
abnormal noise analysis
implement creep
oil flow and pressure testing
excessive internal leakage in both actuators and pumps
component failure analysis
types, functions, operation and limitations of diagnostic testing equipment required to diagnose complex faults in mobile plant hydraulic systems, including:
scan tool
oil pressure gauge
temperature measuring equipment
flow meter
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.
[bookmark: _Toc43911503]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 mobile plant hydraulic 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 mobile plant hydraulic system specifications
hydraulic systems of three different mobile plant machinery with complex faults
mobile plant hydraulic system diagnostic equipment, including:
scan tool
flow meter
oil pressure gauge
temperature measuring equipment
AS 1101.1 Graphic symbols for general engineering, Part 1: Hydraulic and pneumatic systems
tools, equipment and materials appropriate for diagnosing complex faults in mobile plant hydraulic systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911504]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325235]

[bookmark: _Toc41648370][bookmark: _Toc43911505]AURKTA111 Diagnose and repair mobile plant hydraulic systems

[bookmark: _Toc43911506]Application
This unit describes the skills and knowledge required to diagnose and repair mobile plant hydraulic 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.
It applies to those working in the automotive service and repair industry. The hydraulic systems include those in agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43911507]Unit Sector
Mechanical Mobile Plant Technical 
[bookmark: _Toc43911508]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 mobile plant hydraulic 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 mobile plant hydraulic 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 mobile plant hydraulic 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 machinery 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: _Toc43911509]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
interprets hydraulic symbols and circuits

	Oral communication
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	measures hydraulic system components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
reads hydraulic system pressures, forces, distances and temperature
interprets precision measuring equipment including, micrometers, vernier callipers, and flow, temperature and pressure gauges

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

	Technology
	· uses specialised diagnostic equipment



[bookmark: _Toc43911510]Unit Mapping Information
Supersedes and is equivalent to AURKTA011 Diagnose and repair mobile plant hydraulic systems.
[bookmark: _Toc43911511]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41325236][bookmark: _Toc41648371][bookmark: _Toc43911512]Assessment Requirements for AURKTA111 Diagnose and repair mobile plant hydraulic systems

[bookmark: _Toc43911513]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 the hydraulic systems of two different mobile plant or agricultural machinery, including:
removing, refitting or replacing at least two different types of hydraulic valves
removing, refitting or replacing at least one hydraulic cylinder
undertake at least two of any of the following in the course of the above work:
rebuild hydraulic cylinder
rebuild motor or pump
remove, refit or replace hose
remove, refit or replace pump
remove, refit or replace motor
remove, refit or replace accumulator.

[bookmark: _Toc43911514]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 mobile plant hydraulic systems, including:
 information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
Australian Standard 1101.1 Graphic symbols for general engineering, Part 1: Hydraulic and pneumatic systems
workplace procedures required to diagnose and repair mobile plant hydraulic 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 mobile plant hydraulic systems, including procedures for:
using raising, lowering and supporting equipment
isolating and stabilising machines
working with stored hydraulic pressure
working with escaping high pressure oil
working with hot fluid hazards
environmental requirements relating to diagnosing and repairing mobile plant hydraulic systems, including procedures for trapping, storing and disposing of hydraulic fluid released from hydraulic systems
operating principles of hydraulic systems and associated components, including:
transmission of energy by hydraulic fluid
mechanical advantage
hydraulic circuits, including open and closed centred systems
temperature, force, pressure, area and flow
purpose and operation of systems and components, including:
reservoirs
gas loaded accumulators
pumps, including gear and piston
valves, including:
directional control, including valve banks
pressure control, including spike or circuit protection valving
flow control, including meter in and meter out
linear and rotary actuators
hoses, pipes fittings and couplings
heat exchangers
hydraulic fluids
hydraulic system schematics
diagnostic testing procedures for hydraulic systems, including:
applying and using a flow meter to diagnose faults by carrying out an in-line, bypass or Tee test to evaluate system components
visually inspecting hoses, pipes and connectors
oil sampling and contamination control
repair procedures for hydraulic systems, including procedures for removing, replacing, repairing and adjusting hydraulic system components
post-repair testing procedures for hydraulic systems, including:
operational functionality
flow testing.
[bookmark: _Toc43911515]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 mobile plant hydraulic 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 mobile plant hydraulic system specifications
two different mobile plant or agricultural machinery with hydraulic systems requiring the work specified in the performance evidence
diagnostic tools and equipment for hydraulic systems, including pressure gauges and flow meters
AS 1101.1 Graphic symbols for general engineering, Part 1: Hydraulic and pneumatic systems
tools, equipment and materials appropriate for repairing and adjusting mobile plant hydraulic systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911516]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325237]

[bookmark: _Toc41648372][bookmark: _Toc43911517]AURKTB101 Diagnose and repair mobile plant braking systems

[bookmark: _Toc43911518]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the braking systems of agricultural machinery and mobile plant 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.
It applies to those working in the automotive service and repair industry. The braking systems include those in agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911519]Unit Sector
Mechanical Mobile Plant Technical - Brakes
[bookmark: _Toc43911520]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 braking 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 braking 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 braking 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 machinery 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: _Toc43911521]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 braking system components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
interprets braking system hydraulic pressure gauges

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

	Technology 
	operates diagnostic and testing equipment
uses specialised measuring equipment



[bookmark: _Toc43911522]Unit Mapping Information
Supersedes and is equivalent to AURKTB001 Diagnose and repair mobile plant braking systems.
[bookmark: _Toc43911523]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41325238][bookmark: _Toc41648373][bookmark: _Toc43911524]Assessment Requirements for AURKTB101 Diagnose and repair mobile plant braking systems

[bookmark: _Toc43911525]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 spring applied hydraulically released mobile plant braking systems
diagnose and repair a fault in at least one of the following mobile plant braking systems:
hydraulic applied
full air actuated
air over full hydraulic.

[bookmark: _Toc43911526]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 mobile plant braking systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair mobile plant braking 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 mobile plant braking systems, including procedures for:
working with high fluid pressure and high pneumatic pressure
working with stored hydraulic accumulator pressures and stored pneumatic pressures
isolating and stabilising machines
environmental requirements relating to diagnosing and repairing mobile plant braking systems, including procedures for trapping, storing and disposing of hydraulic fluids, brake fluids and brake fibres released from braking systems
operating principles of mobile plant braking systems and associated components, including:
levers
friction
pneumatics
electronics
hydraulics, including the relationship between force, pressure and area
mobile plant braking systems, including:
multi-disc wet braking systems, including associated cooling systems
disc braking systems
parking brake systems
purpose and operation of mobile plant braking systems and components, including:
air over full hydraulic
full air actuated
hydraulic applied
spring applied hydraulically released
diagnostic testing procedures for mobile plant braking systems, including procedures for:
component wear analysis
system operation analysis
repair procedures for mobile plant braking systems, including procedures for repairing and adjusting the following braking system components:
multi-disc wet braking systems, including wheel end and inboard mounted
disc braking systems
parking brake systems
post-repair testing procedures for mobile plant braking systems.
[bookmark: _Toc43911527]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 mobile plant braking 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 mobile plant braking system specifications
three different mobile plant braking systems specified in the performance evidence
diagnostic equipment for mobile plant braking systems
tools, equipment and materials appropriate for repairing and adjusting mobile plant braking systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911528]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325239]

[bookmark: _Toc41648374][bookmark: _Toc43911529]AURKTB103 Diagnose complex faults in mobile plant braking systems 

[bookmark: _Toc43911530]Application
This unit describes the skills and knowledge required to diagnose complex faults in mobile plant braking systems 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.
It applies to those working in the automotive service and repair industry. The braking systems include those of agricultural machinery or mobile plant machinery, which may be wheeled or track type machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.

[bookmark: _Toc43911531]Unit Sector
Mechanical Mobile Plant Technical - Brakes

[bookmark: _Toc43911532]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	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 mobile plant 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: _Toc43911533]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 mobile plants or machinery

	Reading 
	interprets workplace instructions, including job cards
identifies, organises and interprets technical information from manufacturer and workshop literature when seeking braking system specifications and procedures

	Oral communication
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	measures braking system components and uses mathematical operations, to calculate tolerances and deviations from manufacturer specifications
interpret units, such as kilopascals and pounds per square inch (PSI)

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

	Technology 
	uses precision measuring equipment
uses specialised diagnostic equipment




[bookmark: _Toc43911534]Unit Mapping Information
Supersedes and is equivalent to AURKTB003 Diagnose complex faults in mobile plant braking systems. 

[bookmark: _Toc43911535]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325240][bookmark: _Toc41648375][bookmark: _Toc43911536]
Assessment Requirements for AURKTB103 Diagnose complex faults in mobile plant braking systems

[bookmark: _Toc43911537]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 the braking systems of at least three different pieces of mobile plant equipment
in the course of the above work, develop a testing strategy to diagnose the cause of at least two of the following 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: _Toc43911538]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 mobile plant braking systems, including:
mobile plant braking system manufacturer specifications
workplace procedures required to diagnose complex faults in mobile plant braking systems, 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 mobile plant braking systems, including procedures for:
managing stored energy in springs and accumulators
working with high pressure fluid hazards
tagging out and isolating machines, and wheel chocking
environmental requirements, including procedures for trapping, storing and disposing of hazardous materials and substances released from braking systems, including hydraulic fluid, brake fluid and brake fibres
types of complex faults relating to mobile plant braking systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
types, functions and operation of mobile plant braking systems, including:
hydraulic pressurised
spring applied hydraulically released
braking systems, including:
multi-disc wet braking systems, including wheel end and inboard mounted
disc braking systems
parking brake systems
testing procedures for mobile plant braking systems, including procedures for:
abnormal noise analysis
brake performance test
oil pressure and flow testing
accumulator pressure
component failure analysis
types, and key features of diagnostic testing equipment required to diagnose complex faults in mobile plant braking 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
mobile plant continuous and non-continuous monitored systems.
[bookmark: _Toc43911539]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 mobile plant braking 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 mobile plant braking system specifications
braking systems of three different mobile plant with complex faults
mobile plant braking system diagnostic equipment, including:
scan tool
brake performance test equipment
oil pressure gauge
accumulator pressure gauge
component wear gauge
tools, equipment and materials appropriate for diagnosing complex faults in mobile plant braking systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911540]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325241]

[bookmark: _Toc41648376][bookmark: _Toc43911541]AURKTD101 Diagnose and repair mobile plant suspension systems

[bookmark: _Toc43911542]Application
This unit describes the skills and knowledge required to diagnose and repair mobile plant suspension 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.
It applies to those working in the automotive service and repair industry. The suspension systems include those in agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911543]Unit Sector
Mechanical Mobile Plant Technical - Steering and Suspension
[bookmark: _Toc43911544]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 mobile plant suspension 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 mobile plant suspension 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 mobile plant suspension 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 machinery 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: _Toc43911545]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 suspension system components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
interprets suspension system hydraulic and gas pressure gauges

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

	Technology
	operates diagnostic and testing equipment



[bookmark: _Toc43911546]Unit Mapping Information
Supersedes and is equivalent to AURKTD001 Diagnose and repair mobile plant suspension systems.
[bookmark: _Toc43911547]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41325242][bookmark: _Toc41648377][bookmark: _Toc43911548]Assessment Requirements for AURKTD101 Diagnose and repair mobile plant suspension systems

[bookmark: _Toc43911549]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 mobile plant suspension systems as follows:
at least one gas charged hydraulic suspension
at least two of the following:
pivoting axle suspension
solid rubber suspension
hydraulic suspension.

[bookmark: _Toc43911550]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 mobile plant suspension systems, including:
 information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair mobile plant suspension 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 mobile plant suspension systems, including procedures for:
suspension lock-out
isolating and stabilising machines
working with stored fluid pressures from accumulators
working with high pressure fluid hazards
using lifting, jacking and supporting equipment
environmental requirements relating to diagnosing and repairing mobile plant suspension systems
purpose and operation of mobile plant suspension systems and components, including:
suspension hydraulic circuitry
pivoting axle suspension
solid rubber suspension
gas charged hydraulic suspension
hydraulic suspension
pneumatic tyres
diagnostic testing procedures for mobile plant suspension systems, including procedures for analysing:
component wear
abnormal system noise
suspension cylinder
erratic operation
repair procedures for mobile plant suspension systems, including procedures for:
repairing and adjusting suspension components
recharging suspension cylinders
post-repair testing procedures for mobile plant suspension systems. 
[bookmark: _Toc43911551]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 mobile plant suspension 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 mobile plant suspension system specifications
three different mobile plant suspension systems specified in the performance evidence with system faults
diagnostic equipment for mobile plant suspension systems
tools, equipment and materials appropriate for repairing and adjusting mobile plant suspension systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911552]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325243][bookmark: _Toc41648378][bookmark: _Toc43911553]AURKTD102 Diagnose and repair mobile plant steering systems

[bookmark: _Toc43911554]Application
This unit describes the skills and knowledge required to diagnose and repair mobile plant steering 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.
It applies to those working in the automotive service and repair industry. The steering systems include those in agricultural machinery or mobile plant machinery. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911555]Unit Sector
Mechanical Mobile Plant Technical - Steering and Suspension
[bookmark: _Toc43911556]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 mobile plant steering 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 mobile plant steering 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 mobile plant steering 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 machinery 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: _Toc43911557]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 steering system components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
interprets steering system hydraulic pressure gauges

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

	Technology 
	operates diagnostic and testing equipment



[bookmark: _Toc43911558]Unit Mapping Information
Supersedes and is equivalent to AURKTD002 Diagnose and repair mobile plant steering systems.
[bookmark: _Toc43911559]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41325244][bookmark: _Toc41648379][bookmark: _Toc43911560]Assessment Requirements for AURKTD102 Diagnose and repair mobile plant steering systems

[bookmark: _Toc43911561]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 mobile plant steering systems as follows:
at least one articulated steering system
at least two of the following systems:
front wheel steering
all wheel steering
differential steer
steering clutch and brake
inspect and charge one accumulator according to manufacturer specifications and relevant Australian standards.

[bookmark: _Toc43911562]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 mobile plant steering systems, including:
 information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair mobile plant steering 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 mobile plant steering systems, including procedures for:
isolating and locking articulated steering systems
isolating and stabilising machines
working with stored fluid pressures from accumulators
working with high pressure fluid hazards
using lifting, jacking and supporting equipment
· environmental requirements relating to diagnosing and repairing mobile plant steering systems, including procedures for trapping, storing and disposing of hydraulic fluid released from steering systems
operating principles of mobile plant steering systems and associated components, including full hydraulic steering and:
safety protection valves in the circuits
hand metering units (HMUs) and flow amplifier
hydraulic and electrohydraulic control
accumulator steering circuit
purpose and operation of mobile plant steering systems and components, including:
articulated steering
front wheel steering
all wheel steering
differential steer
steering clutch and brake
identification, function and adjustment of toe-in and toe-out steering angles
diagnostic testing procedures for mobile plant steering systems, including:
pressure and flow testing the system and individual components
accumulator tests
HMU and flow amplifier tests
testing the pressure settings on all safety protection valves in the circuit
repair and adjustment procedures for mobile plant steering systems, including:
accumulator inspection and charging procedures that reflect manufacturer specifications and Australian standards
pressure settings and adjustment procedures for main and safety protection valves in the steering circuit
post-repair testing procedures for mobile plant steering systems. 
[bookmark: _Toc43911563]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 mobile plant steering 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 mobile plant steering system specifications
three different mobile plant steering systems specified in the performance evidence with system faults
diagnostic equipment for mobile plant steering systems
tools, equipment and materials appropriate for repairing and adjusting mobile plant steering systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911564]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325245]

[bookmark: _Toc41648380][bookmark: _Toc43911565]AURKTD105 Diagnose complex faults in mobile plant steering and suspension systems 

[bookmark: _Toc43911566]Application
This unit describes the skills and knowledge required to diagnose complex faults in mobile plant steering and suspension systems 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.
It applies to those working in the automotive service and repair industry. The steering and suspension systems include those of agricultural machinery or mobile plant machinery, which may be wheeled or track type machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.

[bookmark: _Toc43911567]Unit Sector
Mechanical Mobile Plant Technical – Steering and Suspension

[bookmark: _Toc43911568]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	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 mobile plant is ready for repair process or return to customer 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures 
4.4	Complete documentation according to workplace procedures



[bookmark: _Toc43911569]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 mobile plants or machinery

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

	Oral communication
	clarifies instructions
obtains information from customers and supervisors

	Numeracy 
	measures steering and suspension system components and uses mathematical operations to calculate tolerances and deviations from manufacturer specifications
interpret units, including kilopascals and pounds per square inch (PSI)

	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: _Toc43911570]Unit Mapping Information
Supersedes and is equivalent to AURKTD005 Diagnose complex faults in mobile plant steering and suspension systems. 

[bookmark: _Toc43911571]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325246][bookmark: _Toc41648381][bookmark: _Toc43911572]
Assessment Requirements for AURKTD105 Diagnose complex faults in mobile plant steering and suspension systems

[bookmark: _Toc43911573]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:
steering system of a piece of mobile plant machinery 
suspension system of a different piece of mobile plant machinery
steering or suspension system of a third piece of mobile plant machinery
develop a testing strategy in the course of the above work to diagnose the cause of 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: _Toc43911574]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 mobile plant steering and suspension systems, including:
mobile plant steering and suspension system manufacturer specifications
workplace procedures required to diagnose complex faults in mobile plant steering and suspension systems, 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 mobile plant steering and suspension systems, including procedures for working with:
identifying hazards and controlling risks associated with hazardous materials and substances, including hydraulic fluid and nitrogen gas
managing stored energy in springs and accumulators
working with high pressure and high temperature fluid hazards
tagging out and isolating machines, and wheel chocking
environmental requirements, including procedures for trapping, storing and disposing of oils and fluids released from steering and suspension systems
types of complex faults relating to mobile plant steering and suspension systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
types, and function of mobile plant steering and suspension systems, including:
steering systems, including:
articulated steering
front wheel steering
all wheel steering
differential steer
steering clutch and brake system
suspension systems, including:
spring
solid rubber
gas charged hydraulic
hydraulic
testing procedures for mobile plant steering and suspension systems, including procedures for:
operational tests
abnormal noise analysis
flow, temperature and pressure tests
component wear analysis
sources of fluid leaks
types, functions, operation and limitations of diagnostic testing equipment required to diagnose complex faults in mobile plant steering and suspension systems, including flow, temperature and pressure gauges
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
continuous and non-continuous monitored systems.

[bookmark: _Toc43911575]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 mobile plant steering and suspension 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 mobile plant steering and suspension system specifications
steering and suspension systems of three different mobile plant machinery with complex faults
mobile plant steering and suspension system diagnostic equipment, including:
flow, temperature and pressure gauges
scan tool
tools, equipment and materials appropriate for diagnosing complex faults in mobile plant steering and suspension systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911576]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325247]

[bookmark: _Toc41648382][bookmark: _Toc43911577]AURKTQ101 Diagnose and repair mobile plant final drive assemblies

[bookmark: _Toc43911578]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the final drive assemblies of mobile plants. 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 final drive assemblies include those in agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911579]Unit Sector
Mechanical Mobile Plant Technical – Driveline and Final Drives
[bookmark: _Toc43911580]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 mobile plant final drive assembly
	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 mobile plant final drive assembly
	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 mobile plant final drive assembly
	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 machinery 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: _Toc43911581]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 final drive assembly components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
calculates gear ratios and torque reduction

	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: _Toc43911582]Unit Mapping Information
Supersedes and is equivalent to AURKTQ001 Diagnose and repair mobile plant final drive assemblies.
[bookmark: _Toc43911583]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41325248][bookmark: _Toc41648383][bookmark: _Toc43911584]Assessment Requirements for AURKTQ101 Diagnose and repair mobile plant final drive assemblies

[bookmark: _Toc43911585]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 at least two mobile plant final drive assemblies as follows:
at least one differential carrier assembly
at least one of the following final drive assemblies:
double reduction
planetary final drive
chain drive.

[bookmark: _Toc43911586]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 mobile plant final drive assemblies, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair mobile plant final drive assemblies, 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 mobile plant final drive assemblies, including procedures for isolating and stabilising machinery
· environmental requirements relating to diagnosing and repairing mobile plant final drive assemblies, including procedures for trapping, storing and disposing of oils and fluids released from final drive assemblies
operating principles of mobile plant final drive assemblies and associated components, including:
final drive gears, including:
gear types and specific lubrication requirements
gear ratios and torque reduction and multiplication
differential function
chain drives
purpose and operation of mobile plant final drive assemblies and components, including:
differential carrier
limited slip, no-spin and differential lock
double reduction
planetary final drive
chain drive
diagnostic testing procedures for mobile plant final drive assemblies, including:
sources of fluid leaks
abnormal final drive vibration, noises and operation
pre-dismantling inspection procedures
repair procedures for mobile plant final drive assemblies, including procedures for:
dismantling final drive assemblies
inspecting final drive assemblies
reassembling and adjusting the following components:
pinion depth
pinion bearing preload
crown wheel and pinion backlash
side bearing preload
crown wheel and pinion tooth contact
chain drive system
post-repair testing procedures for mobile plant final drive assemblies. 
[bookmark: _Toc43911587]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 mobile plant final drive assemblies 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 mobile plant final drive assembly specifications
two different mobile plant with the final drive assemblies specified in the performance evidence
diagnostic equipment for mobile plant final drive assemblies
tools, equipment and materials appropriate for repairing and adjusting mobile plant final drive assemblies.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911588]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325249]

[bookmark: _Toc41648384][bookmark: _Toc43911589]AURKTR101 Diagnose and repair electronic over hydraulic control systems

[bookmark: _Toc43911590]Application
This unit describes the skills and knowledge required to diagnose and repair electronic over hydraulic control 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.
It applies to those working in the automotive service and repair industry. The electronic over hydraulic 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: _Toc43911591]Unit Sector
Mechanical Mobile Plant Technical - Electrical and Electronic
[bookmark: _Toc43911592]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 electronic over hydraulic 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 electronic over hydraulic 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 electronic over hydraulic 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 or machinery 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: _Toc43911593]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
interprets electronic over hydraulic control symbols and circuits

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	measures electronic over hydraulic control system components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
interprets system hydraulic pressure gauges
interprets electrical test meters

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

	Technology 
	· operates diagnostic and testing equipment



[bookmark: _Toc43911594]Unit Mapping Information
Supersedes and is equivalent to AURKTR001 Diagnose and repair electronic over hydraulic control systems.
[bookmark: _Toc43911595]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325250]

[bookmark: _Toc41648385][bookmark: _Toc43911596]Assessment Requirements for AURKTR101 Diagnose and repair electronic over hydraulic control systems

[bookmark: _Toc43911597]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 the following electronic over hydraulic control system components:
all four of the following:
hydraulic proportional control solenoids (flow, pressure and directional)
joysticks, potentiometer or touchscreens
sensors and feedback devices
electronic control amplifier units
at least one of the following:
electronic over hydraulic circuitry
servo control valves (flow, pressure and directional)
electronic control unit (ECU).

[bookmark: _Toc43911598]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 electronic over hydraulic control systems, including:
 information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair electronic over hydraulic 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 electronic over hydraulic control systems, including procedures for:
working with high pressure fluid hazards
isolating and stabilising machines
environmental requirements relating to diagnosing and repairing electronic over hydraulic control systems
operating principles of electronic over hydraulic control systems, including operating principles of flow, pressure and directional control in:
electronic open loop circuits
electronic semi open loop circuits
electronic closed loop circuits
purpose and operation of systems and components, including:
hydraulic proportional control solenoids
servo control units
sensors
feedback devices
electronic control amplifier units
joysticks
electronic control units
electronic over hydraulic circuitry
diagnostic testing procedures for electronic over hydraulic control systems, including:
electronic system analysis while using industry-relevant test equipment
component wear analysis
system operation analysis
repair procedures for electronic over hydraulic control systems, including procedures for:
testing electronic devices
replacing electronic devices and adjusting the following:
maximum and minimum flow points
dither
opening ramps
closing ramps
post-repair testing procedures for electronic over hydraulic control systems.
[bookmark: _Toc43911599]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 electronic over hydraulic 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 electronic over hydraulic control system specifications
two different electronic over hydraulic control systems with faults as specified in the performance evidence
diagnostic equipment for electronic over hydraulic control systems
tools, equipment and materials appropriate for repairing and adjusting mobile plant electronic over hydraulic control systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911600]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325251]

[bookmark: _Toc41648386][bookmark: _Toc43911601]AURKTX101 Diagnose and repair powershift transmissions

[bookmark: _Toc43911602]Application
This unit describes the skills and knowledge required to diagnose and repair faults in powershift transmissions. 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 powershift transmissions include those in agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43911603]Unit Sector
Mechanical Mobile Plant Technical – Transmissions
[bookmark: _Toc43911604]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 powershift 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 powershift 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 powershift 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 or machinery 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: _Toc43911605]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 powershift transmission components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
interprets hydraulic pressure gauges and other measuring equipment

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

	Technology
	operates diagnostic and testing equipment



[bookmark: _Toc43911606]Unit Mapping Information
Supersedes and is equivalent to AURKTX001 Diagnose and repair powershift transmissions.
[bookmark: _Toc43911607]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41325252][bookmark: _Toc41648387][bookmark: _Toc43911608]Assessment Requirements for AURKTX101 Diagnose and repair powershift transmissions

[bookmark: _Toc43911609]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 vehicles or machines with the powershift transmissions as follows:
one with multiple countershaft transmission
one with planetary shift transmission
conduct powershift transmission stall test during above work according to manufacturer specifications and workplace procedures.

[bookmark: _Toc43911610]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 powershift transmissions, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair powershift transmissions, 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 powershift transmissions, including procedures for isolating and stabilising machines
environmental requirements relating to diagnosing and repairing powershift transmissions, including procedures for trapping, storing and disposing of hydraulic fluid released from powershift transmissions
operating principles of powershift transmissions and associated components, including:
torque converters, torque divider torque converters and variable capacity torque converters
electronically modulated transmission
countershaft transmissions, including:
gear types
gear ratios and torque reduction and multiplication
simple and compound gear trains
compound planetary transmissions, including:
gear types
gear ratios and torque reduction and multiplication
simple and compound planetary gear trains
transmission control valves and solenoids
hydraulic circuits and schematics
purpose and operation of powershift transmissions and components, including:
power flows in:
multiple countershaft transmissions
compound planetary transmissions
torque converters, torque divider torque converters, and variable capacity torque converters
hydraulic components and hydraulic control components, including:
oil pumps
hydraulic valves
electronic transmission pressure modulation
power train electronic control system
mechanical components, including:
clutch packs
one-way clutches
planetary gears
compound gear sets
powershift electronic control systems
transfer cases
hydraulic oils and filters
diagnostic testing procedures for powershift transmissions, including:
following safety requirements when stall testing
stall testing according to manufacturer specifications and workplace procedures
repair procedures for powershift transmissions, including procedures for inspecting, evaluating and measuring component wear
post-repair testing procedures for powershift transmissions including:
stall testing according to manufacturer specifications and workplace procedures.
[bookmark: _Toc43911611]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 powershift 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 powershift transmission specifications
two different vehicles or machines with powershift transmission faults
diagnostic equipment for powershift transmissions
tools, equipment and materials appropriate for repairing and adjusting powershift transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911612]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325253]

[bookmark: _Toc41648388][bookmark: _Toc43911613]AURKTX103 Diagnose complex faults in mobile plant transmission and driveline systems 

[bookmark: _Toc43911614]Application
This unit describes the skills and knowledge required to diagnose complex faults in mobile plant transmission and driveline systems 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.
It applies to those working in the automotive service and repair industry. The transmission and driveline systems include those of agricultural machinery or mobile plant machinery, which may be wheeled or track type machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.

[bookmark: _Toc43911615]Unit Sector
Mechanical Mobile Plant Technical - Transmissions

[bookmark: _Toc43911616]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	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: _Toc43911617]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 transmission and driveline system specifications and procedures

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	measures transmission and driveline system components and uses mathematical operations, to calculate tolerances and deviations from manufacturer specifications

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

	Technology 
	uses precision measuring equipment
uses specialised testing equipment




[bookmark: _Toc43911618]Unit Mapping Information
Supersedes and is equivalent to AURKTX003 Diagnose complex faults in mobile plant transmission and driveline systems. 

[bookmark: _Toc43911619]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325254][bookmark: _Toc41648389][bookmark: _Toc43911620]
Assessment Requirements for AURKTX103 Diagnose complex faults in mobile plant transmission and driveline systems

[bookmark: _Toc43911621]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:
transmission system of a piece of mobile plant machinery 
driveline system of a different piece of mobile plant machinery
transmission or driveline system of a third piece of mobile plant machinery
develop a testing strategy in the course of the above work to diagnose the cause of at least two of the following 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: _Toc43911622]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 mobile plant transmission and driveline systems, including:
mobile plant transmission and driveline system manufacturer specifications
workplace procedures required to diagnose complex faults in mobile plant transmission and driveline systems, 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 mobile plant transmission and driveline systems, including procedures for:
tagging out and isolating machines, and wheel chocking
working with rotating shaft hazards
environmental requirements, including procedures for trapping, storing and disposing of oils and fluids released from transmission and driveline systems
types of complex faults relating to mobile plant transmission and driveline systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
types, and functions of mobile plant transmission and driveline systems, including:
transmissions
drivelines
final drives
testing procedures for mobile plant transmission and driveline systems, including procedures for:
transmission and driveline performance test
abnormal noise analysis
component wear analysis
transmission oil pressure test
sources of fluid leaks
types, functions, operation and limitations of diagnostic testing equipment required to diagnose complex faults in mobile plant 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.

[bookmark: _Toc43911623]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 mobile plant 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 mobile plant transmission and driveline system specifications
transmission and driveline systems of three different types of mobile plant machinery with complex faults
mobile plant transmission and driveline system diagnostic equipment, including:
oil pressure gauge
scan tool
tools, equipment and materials appropriate for diagnosing complex faults in mobile plant transmission and driveline systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911624]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325255]

[bookmark: _Toc41648390][bookmark: _Toc43911625]AURKTX104 Diagnose and repair continuously variable transmissions

[bookmark: _Toc43911626]Application
This unit describes the skills and knowledge required to diagnose and repair faults in continuously variable transmissions. 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 continuously variable transmissions include those in agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911627]Unit Sector
Mechanical Mobile Plant Technical – Transmissions
[bookmark: _Toc43911628]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 continuously variable 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 continuously variable 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 continuously variable 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 machinery 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: _Toc43911629]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 continuously variable transmission components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
interprets hydraulic pressure gauges and other measuring equipment

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

	Technology
	operates diagnostic and testing equipment



[bookmark: _Toc43911630]Unit Mapping Information
Supersedes and is equivalent to AURKTX004 Diagnose and repair continuously variable transmissions.
[bookmark: _Toc43911631]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41325256][bookmark: _Toc41648391][bookmark: _Toc43911632]Assessment Requirements for AURKTX104 Diagnose and repair continuously variable transmissions

[bookmark: _Toc43911633]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 machines with continuously variable transmissions
remove, refit or replace at least one of the above transmissions.

[bookmark: _Toc43911634]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 continuously variable transmissions, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair continuously variable transmissions, 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 continuously variable transmissions, including procedures for:
tagging out and isolating machines, and wheel chocking
working with high pressure fluid hazards
using lifting, jacking and supporting equipment
environmental requirements relating to diagnosing and repairing continuously variable transmissions, including procedures for trapping, storing and disposing of hydraulic fluid released from continuously variable transmissions
operating principles of continuously variable transmissions and associated components, including:
hydrostatic systems
countershaft transmissions
planetary transmissions
transmission control valves and solenoids
hydraulic circuits and schematics
electronic control system
purpose and operation of continuously variable transmissions and components, including:
power flows, including compound planetary transmissions
hydrostatic components
hydraulic components and hydraulic control components, including:
oil pumps
air pumps
filters
hydraulic valves
power train electronic control system
mechanical components, including clutch packs and compound gear sets
continuously variable electronic control system, including:
sensors
solenoids
electronic controllers
calibration
diagnostic testing procedures for continuously variable transmissions that comply with manufacturer specifications, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
repair procedures for continuously variable transmissions, including procedures for removing, replacing and adjusting them
post-repair testing procedures for continuously variable transmissions.
[bookmark: _Toc43911635]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 continuously variable 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 continuously variable transmission specifications
two different machines with continuously variable transmission faults
diagnostic equipment for continuously variable transmissions
tools, equipment and materials appropriate for repairing and adjusting continuously variable transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911636]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325257]

[bookmark: _Toc41648392][bookmark: _Toc43911637]AURTTA113 Diagnose and repair hydraulic systems

[bookmark: _Toc43911638]Application
This unit describes the skills and knowledge required to diagnose and repair hydraulic 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.
It applies to those working in the automotive service and repair industry. The hydraulic systems include those in heavy commercial vehicles, marine vessels or outdoor power equipment. This unit does not apply to agricultural or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.

[bookmark: _Toc43911639]Unit Sector
Mechanical Miscellaneous Technical 
[bookmark: _Toc43911640]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 hydraulic 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 hydraulic 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 hydraulic 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 or machinery 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: _Toc43911641]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
interprets hydraulic symbols and circuits

	Oral communication
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	measures hydraulic system components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications
calculates hydraulic system pressures, forces, distances and temperature
interprets precision measuring equipment 

	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: _Toc43911642]Unit Mapping Information
Supersedes and is equivalent to AURTTA013 Diagnose and repair hydraulic systems.
[bookmark: _Toc43911643]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41325258][bookmark: _Toc41648393][bookmark: _Toc43911644]Assessment Requirements for AURTTA113 Diagnose and repair hydraulic systems

[bookmark: _Toc43911645]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 hydraulic systems, in which the work must involve removing and refitting or replacing three of the following in each:
hydraulic cylinder
hydraulic pump
hydraulic motor
hydraulic valves
hydraulic hose.

[bookmark: _Toc43911646]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 hydraulic systems, including:
 information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
Australian Standard 1101.1 Graphic symbols for general engineering, Part 1: Hydraulic and pneumatic systems
workplace procedures required to diagnose and repair hydraulic 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 hydraulic systems, including procedures for:
using raising, lowering and supporting equipment
working with fluids under pressure
working with stored pressure hazards
working with hot fluid hazards
isolating and stabilising machines or vehicles
environmental requirements relating to diagnosing and repairing hydraulic systems, including procedures for trapping, storing and disposing of hydraulic fluid released from hydraulic systems
operating principles of hydraulic systems and associated components, including:
transmission of energy by hydraulic fluid
mechanical advantage
hydraulic circuits, including open and closed centred systems
temperature, force, pressure, area and flow
purpose and operation of systems and components, including:
reservoirs
gas loaded accumulators
pumps, including gear and piston
valves, including:
directional control
pressure control
flow control
linear and rotary actuators
hoses, pipes fittings and couplings
heat exchangers
hydraulic fluids
hydraulic symbols and system schematics
diagnostic testing procedures for hydraulic systems, including:
applying and using a flow meter to diagnose faults by carrying out an in-line, bypass or Tee test to evaluate system components
visually inspecting hoses, pipes and connectors
oil sampling and contamination control
repair procedures for hydraulic systems, including procedures for removing, replacing, repairing and adjusting hydraulic system components
post-repair testing procedures for hydraulic systems, including:
operational functionality
flow testing.
[bookmark: _Toc43911647]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 hydraulic 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 hydraulic system specifications
two hydraulic systems with faults in the components specified in the performance evidence
diagnostic tools and equipment for hydraulic systems, including pressure gauges or flow meters
AS 1101.1 Graphic symbols for general engineering, Part 1: Hydraulic and pneumatic systems
tools, equipment and materials appropriate for repairing and adjusting hydraulic systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911648]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325259]

[bookmark: _Toc41648394][bookmark: _Toc43911649]AURTTA126 Diagnose complex faults in electronic over hydraulic systems 

[bookmark: _Toc43911650]Application
This unit describes the skills and knowledge required to diagnose complex faults in electronic over hydraulic systems 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.
It applies to those working in the automotive service and repair industry. The electronic over hydraulic systems include those of agricultural machinery, heavy commercial vehicles, marine vessels or mobile plant machinery, which may be wheeled or track type machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.

[bookmark: _Toc43911651]Unit Sector
Mechanical Miscellaneous Technical

[bookmark: _Toc43911652]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	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: _Toc43911653]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 vehicle or machine hydraulic systems system specifications and procedures

	Oral communication
	clarifies instructions
obtains information from customers and supervisors

	Numeracy 
	measures electronic over hydraulic system components and uses mathematical operations, to calculate tolerances and deviations from manufacturer specifications

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

	Technology 
	· uses specialised diagnostic equipment 




[bookmark: _Toc43911654]Unit Mapping Information
Supersedes and is equivalent to AURTTA026 Diagnose complex faults in electronic over hydraulic systems. 

[bookmark: _Toc43911655]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41325260][bookmark: _Toc41648395][bookmark: _Toc43911656]
Assessment Requirements for AURTTA126 Diagnose complex faults in electronic over hydraulic systems

[bookmark: _Toc43911657]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 electronic over hydraulic systems
develop a testing strategy in the course of the above work to diagnose the cause of at least two of the following 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: _Toc43911658]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 electronic over hydraulic systems, including:
electronic over hydraulic systems system manufacturer specifications
workplace procedures required to diagnose complex faults in electronic over hydraulic systems, 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 electronic over hydraulic systems, including procedures for working with high pressure fluid systems
· environmental requirements, including procedures for trapping, storing and disposing of fluids released from hydraulic systems
types of complex faults relating to electronic over hydraulic systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
types, functions and operation of electronic over hydraulic systems, including:
input sensors
output actuators
computer systems
testing procedures for electronic over hydraulic systems, including procedures for:
electronic control analysis
component wear analysis
system operation analysis
types, and key features of diagnostic testing equipment required to diagnose complex faults in electronic over hydraulic systems, including:
scan tool
vacuum gauge
oil pressure gauge
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: _Toc43911659]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 electronic over hydraulic 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 electronic over hydraulic system specifications
three different electronic over hydraulic systems with complex faults
electronic over hydraulic system diagnostic equipment, including:
scan tool
vacuum gauge
oil pressure gauge
tools, equipment and materials appropriate for diagnosing complex faults in electronic over hydraulic systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911660]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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