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[bookmark: _Toc43911146]

AURRTC101 Diagnose and repair marine exhaust and cooling systems

[bookmark: _Toc43911147]Application
[bookmark: _GoBack]This unit describes the skills and knowledge required to diagnose and repair faults in the exhaust and cooling systems of marine vessels. 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 marine service and repair industry.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911148]Unit Sector
Marine Technical – Cooling Systems

[bookmark: _Toc43911149]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 marine exhaust and cooling 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 marine exhaust and cooling 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 results2.3 Confirm and report cause of fault according to workplace procedures
2.4	Develop and report recommendations for necessary repairs according to workplace procedures

	3. Dismantle marine exhaust and cooling system
	3.1 Identify tools and equipment required to dismantle engine and establish serviceability according to workplace procedures
3.2 Dismantle exhaust and cooling system, clean and inspect components according to workplace procedures, workplace health and safety and environmental requirements
3.3 Measure and compare components against manufacturer specifications
3.4 Confirm recommendations for necessary repairs according to workplace procedures

	4.	Repair and re-assemble marine exhaust and cooling system
	4.1	Identify required information for repair activity 
4.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
4.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.4 Re-assemble exhaust and cooling system according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.5	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	5.	Complete work processes
	5.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
5.2	Clear work area and dispose of or recycle materials according to workplace procedures
5.3	Complete documentation according to workplace procedures



[bookmark: _Toc43911150]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 marine exhaust and cooling system components
uses mathematical operations
calculates distances, areas, volumes and tolerances 
calculates deviations from manufacturer specifications

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

	Technology
	uses precision measuring equipment including



[bookmark: _Toc43911151]Unit Mapping Information
Supersedes and is equivalent to AURRTC001 Diagnose and repair marine exhaust and cooling systems.
[bookmark: _Toc43911152]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324202][bookmark: _Toc41648349][bookmark: _Toc43911153]
Assessment Requirements for AURRTC101 Diagnose and repair marine exhaust and cooling systems

[bookmark: _Toc43911154]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 freshwater cooling exhaust and cooling systems of two different vessels
· diagnose and repair a fault in the raw water exhaust and cooling systems of two different vessels.

[bookmark: _Toc43911155]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 marine exhaust and cooling systems including:
information provided by customers and supervisors 
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine exhaust and cooling 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 marine exhaust and cooling systems, including procedures for:
lifting and supporting exhaust and cooling system components
working with hot exhaust and cooling system components
environmental requirements relating to diagnosing and repairing marine exhaust and cooling systems, including procedures for trapping, storing and disposing of materials released from exhaust systems
purpose and operation of marine exhaust and cooling systems and components, including:
fresh watercooling systems, including:
circulation pumps
thermostats
heat exchangers
exhaust manifolds
turbochargers
dry exhausts
raw water-cooling systems, including:
pumps, including camshaft, belt, shaft and gear driven
relief valves
engine oil coolers
transmission oil coolers
sacrificial anodes
intercoolers
seawater strainers
exhaust manifolds
exhaust elbows and risers
exhaust tubes and hoses
wet exhausts
mufflers and waterlocks
siphon breaks
exhaust outlet flappers
diagnostic testing procedures for marine exhaust and cooling systems, including:
manometer measurement
turbocharger boost measurement
raw water system pressure and flow measurement
freshwater cooling system pressure testing
infra-red temperature measurement
dismantling and repair procedures for marine exhaust and cooling systems, including procedures inspecting and evaluating the following components:
circulation pumps
thermostats
heat exchangers
turbochargers and intercoolers
raw water pumps, including camshaft, belt, shaft and gear driven
relief valves
sacrificial anodes
seawater strainers
exhaust manifolds
exhaust elbows and risers
exhaust tubes and hoses
mufflers and waterlocks
siphon breaks
exhaust outlet flappers
post-repair testing procedures for marine exhaust and cooling systems, including water testing procedures while under load.
[bookmark: _Toc43911156]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 marine exhaust and cooling 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:
marine repair workplace or simulated workplace
workplace instructions
manufacturer exhaust and cooling system specifications
two different marine vessels with faults in their freshwater cooling exhaust and cooling systems
two different marine vessels with faults in their raw water exhaust and cooling systems
diagnostic equipment for marine exhaust and cooling systems
tools, equipment and materials appropriate for dismantling, testing, repairing and reassembling marine exhaust and cooling systems.

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

[bookmark: _Toc43911157]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324203]

[bookmark: _Toc41648350][bookmark: _Toc43911158]AURRTD101 Diagnose and repair marine steering systems

[bookmark: _Toc43911159]Application
This unit describes the skills and knowledge required to diagnose and repair marine 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.

[bookmark: _Toc43911160]Unit Sector
Marine Technical - Steering and Suspension

[bookmark: _Toc43911161]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 marine 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 marine 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 marine 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 vehicle is ready for use 
4.2	Clear work area and dispose of or recycle materials according to workplace procedures
4.3	Complete documentation according to workplace procedures



[bookmark: _Toc43911162]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

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

	Technology
	uses measuring equipment



[bookmark: _Toc43911163]Unit Mapping Information
Supersedes and is equivalent to AURRTD001 Diagnose and repair marine steering systems.
[bookmark: _Toc43911164]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324204][bookmark: _Toc41648351][bookmark: _Toc43911165]
Assessment Requirements for AURRTD101 Diagnose and repair marine steering systems

[bookmark: _Toc43911166]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 of the following marine steering systems:
mechanical cable
hydraulic steering
electrohydraulic steering.

[bookmark: _Toc43911167]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 marine steering systems including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine 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 marine steering systems, including procedures for:
avoiding pinch points when operating steering systems
working with high hydraulic oil pressures
determining safe working loads of ropes, chains and cables
· environmental requirements relating to diagnosing and repairing marine steering systems
operating principles of marine steering systems, including:
rudders and the principle of unequal water pressures
propwash
purpose and operation of marine steering systems and components, including:
rope, cable and chain systems
inboard steering systems, including:
steering gear
balanced and unbalanced rudders
electrohydraulic steering
outboard engine steering, including:
mechanical cable
hydraulic steering
electrohydraulic steering
stern drive steering, including:
power steering
electrohydraulic steering
bow and stern thrusters, including:
electric systems
hydraulic systems
diagnostic testing procedures for marine steering systems, including:
rudder wear down
mechanical cable testing, including:
helm evaluation, including backlash
draglink wear
hydraulic system testing, including:
pressure testing
testing system for air
draglink wear
electrohydraulic system testing, including:
pressure testing
component electrical testing
repair procedures for marine steering systems, including procedures for:
selecting steering system appropriate to vessel
dismantling, repairing and lubricating steering system components
replacing components
replacing helm and ram seal
identifying and measuring cables
post-repair testing procedures for marine steering systems, including procedures for testing for smooth operation and full range of movement.
[bookmark: _Toc43911168]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 marine 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:
marine repair workplace or simulated workplace
workplace instructions
manufacturer steering system specifications
marine vessels with faults in the steering systems specified in the performance evidence
diagnostic equipment for marine steering systems
tools, equipment and materials appropriate for repairing and adjusting marine steering systems.

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

[bookmark: _Toc43911169]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324205]

[bookmark: _Toc41648352][bookmark: _Toc43911170]AURRTE106 Diagnose and repair marine outboard engines

[bookmark: _Toc43911171]Application
This unit describes the skills and knowledge required to diagnose and repair marine outboard engines. 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911172]Unit Sector
Marine Technical - Engines

[bookmark: _Toc43911173]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 marine outboard engine
	1.1	Identify job requirements from workplace instructions 
1.2	Identify required information for diagnosis activity 
1.3	Analyse diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures 
1.4	Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures 
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures 

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

	3. Dismantle marine outboard engine
	3.1 Identify tools and equipment required to dismantle engine and establish serviceability according to workplace procedures
3.2 Dismantle engine, clean and inspect components according to workplace procedures, workplace health and safety and environmental requirements
3.3 Measure and compare components against manufacturer specifications
3.4 Confirm recommendations for necessary repairs according to workplace procedures

	4.	Repair and re-assemble marine outboard engine
	4.1	Identify required information for repair activity 
4.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
4.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.4 Re-assemble engine according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.5	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	5.	Complete work processes
	5.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
5.2	Clear work area and dispose of or recycle materials according to workplace procedures
5.3	Complete documentation according to workplace procedures



[bookmark: _Toc43911174]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 outboard engine components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications

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

	Technology
	uses precision measuring equipment



[bookmark: _Toc43911175]Unit Mapping Information
Supersedes and is equivalent to AURRTE006 Diagnose and repair marine outboard engines.
[bookmark: _Toc43911176]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324206][bookmark: _Toc41648353][bookmark: _Toc43911177]
Assessment Requirements for AURRTE106 Diagnose and repair marine outboard engines

[bookmark: _Toc43911178]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 marine two-stroke powerheads, in which the work must involve dismantling and reassembling the powerhead
diagnose and repair a fault in two different marine four-stroke powerheads, in which the work must involve dismantling and reassembling the powerhead.

[bookmark: _Toc43911179]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 marine outboard engines including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine outboard engines including: 
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
workplace health and safety (WHS) requirements relating to diagnosing and repairing marine outboard engines, including procedures for lifting and supporting outboard engines
· environmental requirements relating to diagnosing and repairing marine outboard engines, including procedures for trapping, storing and disposing of fluids released from engines
operating principles of marine outboard engines, including:
combustion, including:
air-fuel ratios and combustion cycles
direct injection
detonation
engine measurement and performance, including:
swept volume and engine volume
compression ratio
engine efficiency, including volumetric efficiency, thermal efficiency and mechanical efficiency
torque and horsepower, including brake horsepower
purpose and operation of outboard engines and components, including:
lubrication systems, cylinder blocks, cylinders, pistons, cylinder heads, combustion chambers, inlet manifolds, poppet and reed valves, connecting rods, crankshafts, piston rings, piston pins, camshafts, timing gears, vibration dampers and flywheels
diagnostic testing procedures for marine outboard engines, including:
wet and dry compression tests
cylinder leakage tests
oil pressure tests
sources of fluid leaks
exhaust smoke diagnosis
checking abnormal engine noises
dismantling procedures for outboard engines, including procedures for:
measuring clearances and tolerances
inspecting components
repair procedures for marine outboard engines, including procedures for repairing cylinder blocks and cylinder heads
assembly procedures for outboard engines, including procedures for fitting components and obtaining clearances and tolerances
post-repair testing procedures for marine outboard engines, including:
load testing engines
tank testing engines
water testing engines.

[bookmark: _Toc43911180]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 marine engines that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
marine repair workplace or simulated workplace
workplace instructions
manufacturer outboard engine specifications
two different marine two-stroke powerheads with system faults
two different marine four-stroke powerheads with system faults
diagnostic equipment for outboard engines and components
tools, equipment and materials appropriate for dismantling, repairing, reassembling and adjusting outboard engines and components.

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

[bookmark: _Toc43911181]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324207]

[bookmark: _Toc41648354][bookmark: _Toc43911182]AURRTE107 Diagnose and repair marine inboard engines

[bookmark: _Toc43911183]Application
This unit describes the skills and knowledge required to diagnose and repair inboard spark ignition and compression ignition engines of marine vessels. 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911184]Unit Sector
Marine Technical - Engines
[bookmark: _Toc43911185]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 marine inboard engine
	1.1	Identify job requirements from workplace instructions 
1.2	Identify required information for diagnosis activity 
1.3	Analyse diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures 
1.4	Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures 
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures 

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

	3. Dismantle marine inboard engine
	3.1 Identify tools and equipment required to dismantle engine and establish serviceability according to workplace procedures
3.2 Dismantle engine, clean and inspect components according to workplace procedures, workplace health and safety and environmental requirements
3.3 Measure and compare components against manufacturer specifications
3.4 Confirm recommendations for necessary repairs according to workplace procedures

	4.	Repair and re-assemble marine inboard engine
	4.1	Identify required information for repair activity 
4.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
4.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.4 Re-assemble engine according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.5	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	5.	Complete work processes
	5.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
5.2	Clear work area and dispose of or recycle materials according to workplace procedures
5.3	Complete documentation according to workplace procedures



[bookmark: _Toc43911186]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 inboard engine components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications

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

	Technology
	uses precision measuring equipment



[bookmark: _Toc43911187]Unit Mapping Information
Supersedes and is equivalent to AURRTE007 Diagnose and repair marine inboard engines.
[bookmark: _Toc43911188]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324208][bookmark: _Toc41648355][bookmark: _Toc43911189]
Assessment Requirements for AURRTE107 Diagnose and repair marine inboard engines

[bookmark: _Toc43911190]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 three different marine inboard engines, including:
a fault in an engine cylinder head, in which the work must involve removing the cylinder head from the engine
a fault in two other engines where it affects one of the following components in each, and in which the work must involve removing the components from the engine:
engine valve timing belt
engine valve timing chain
engine valve lifters
cylinder head valve stem seals
camshaft
camshaft bearings
crankshaft
balance shaft or its bearings
pistons and connecting rods
cylinder block sleeves
main bearings and big-end bearings
internal oil pump
dismantle and reassemble one of the above marine inboard engines.

[bookmark: _Toc43911191]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 marine inboard engines including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine inboard engines including: 
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
workplace health and safety (WHS) requirements relating to diagnosing and repairing marine inboard engines, including procedures for lifting and supporting inboard engines
environmental requirements relating to diagnosing and repairing marine inboard engines, including procedures for trapping, storing and disposing of fluids released from engines
operating principles of marine inboard engines, including:
combustion, including:
air-fuel ratios and combustion cycles
direct injection
detonation
engine measurement and performance, including:
swept volume and engine volume
compression ratio
engine efficiency, including volumetric efficiency, thermal efficiency and mechanical efficiency
torque and horsepower, including brake horsepower
purpose and operation of inboard engines and components, including:
lubrication systems, cylinder blocks, cylinders, pistons, cylinder heads, engine valves, combustion chambers, inlet and exhaust manifolds, connecting rods, crankshafts, piston rings, gudgeon pins, camshafts, timing gears, vibration dampers and flywheels
diagnostic testing procedures for marine inboard engines, including:
wet and dry compression tests
cylinder leakage tests
oil pressure tests
sources of water ingress
checking sources of fluid leaks
exhaust smoke diagnosis
checking abnormal engine noises
dismantling procedures for inboard engines, including procedures for:
measuring clearances and tolerances
inspecting components
repair procedures for marine inboard engines, including procedures for repairing cylinder blocks and cylinder heads
assembly procedures for inboard engines, including procedures for fitting components and obtaining clearances and tolerances
post-repair testing procedures for marine inboard engines, including:
load testing engines
water testing engines.
[bookmark: _Toc43911192]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 marine inboard engines that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
marine repair workplace or simulated workplace
workplace instructions
manufacturer inboard engine specifications
three different marine inboard engines with the faults specified in the performance evidence
diagnostic equipment for inboard engines
tools, equipment and materials appropriate for dismantling, repairing, reassembling and adjusting marine inboard engines.

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

[bookmark: _Toc43911193]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324209]

[bookmark: _Toc41648356][bookmark: _Toc43911194]AURRTQ104 Diagnose and repair marine inboard propeller drive systems

[bookmark: _Toc43911195]Application
This unit describes the skills and knowledge required to diagnose and repair inboard propeller drive systems of marine vessels. 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911196]Unit Sector
Marine Technical – Driveline and Final Drives

[bookmark: _Toc43911197]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 marine inboard propeller drive 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 marine inboard propeller drive 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 marine inboard propeller drive system
	3.1	Identify required information for repair activity 
3.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

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



[bookmark: _Toc43911198]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 inboard propeller drive system components
uses mathematical operations
calculates deviations and tolerances from manufacturer specifications

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

	Technology
	uses precision measuring equipment



[bookmark: _Toc43911199]Unit Mapping Information
Supersedes and is equivalent to AURRTQ004 Diagnose and repair marine inboard propeller drive systems.
[bookmark: _Toc43911200]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324210][bookmark: _Toc41648357][bookmark: _Toc43911201]
Assessment Requirements for AURRTQ104 Diagnose and repair marine inboard propeller drive systems

[bookmark: _Toc43911202]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 three different marine inboard propeller drive systems, including repairs to at least two of the following:
direct drive
V-drive
drop-centre.

[bookmark: _Toc43911203]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 marine inboard propeller drive systems including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine inboard propeller drive 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 marine inboard propeller drive systems, including procedures for working with rotating shafts
· environmental requirements relating to diagnosing and repairing marine inboard propeller drive systems
purpose and operation of inboard propeller drive systems and components, including:
direct drive, including:
drive plate
transmission (forward, neutral and reverse)
coupling and key
propeller shaft
gland
log
strut, including A frame and I type
bearing, including cutlass and fibre bearings
propeller
V-drive, including:
drive plate
jack shaft
transmission (forward, neutral and reverse)
coupling and key
propeller shaft
gland
log
strut, including A frame and I type
bearing, including cutlass and fibre bearings
propeller
drop-centre drive, including:
drive plate
transmission (forward, neutral and reverse)
coupling and key
propeller shaft
gland
log
strut, including A frame, I type and stern tube
bearing, including cutlass and fibre bearings
propeller
diagnostic testing procedures for marine inboard propeller drive systems, including:
propeller shaft wear, including trueness and run-out
bearing wear and run-out measurements
coupling alignment checking methods, including laser and feeler gauge procedures
engine and transmission mount testing procedures
dismantling procedures for inboard propeller drive systems, including procedures for:
using propeller pullers
using bearing pullers
applying heat and cooling
inspecting components, including shaft run-out
repair procedures for marine inboard propeller drive systems, including procedures for replacing couplings and bearings
assembly procedures for inboard propeller drive systems, including procedures for:
checking and adjusting propeller shaft run-out
aligning couplings
post-repair testing procedures for marine inboard propeller drive systems, including water testing.
[bookmark: _Toc43911204]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 inboard propeller drive systems in marine vessels 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:
marine repair workplace or simulated workplace
workplace instructions
manufacturer inboard propeller drive system specifications
three different marine vessels with faults in the inboard propeller drive systems specified in the performance evidence
diagnostic equipment for inboard propeller drive systems
tools, equipment and materials appropriate for repairing and adjusting marine inboard propeller drive systems.

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

[bookmark: _Toc43911205]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324211]

[bookmark: _Toc41648358][bookmark: _Toc43911206]AURRTQ106 Diagnose and repair marine jet drive propulsion systems

[bookmark: _Toc43911207]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the jet drive propulsion systems of marine vessels. 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911208]Unit Sector
Marine Technical – Driveline and Final Drives

[bookmark: _Toc43911209]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 marine jet drive propulsion 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 marine jet drive propulsion 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. Dismantle marine jet drive propulsion system
	3.1 Identify tools and equipment required to dismantle engine and establish serviceability according to workplace procedures
3.2 Dismantle propulsion system, clean and inspect components according to workplace procedures, workplace health and safety and environmental requirements
3.3 Measure and compare components against manufacturer specifications
3.4 Confirm recommendations for necessary repairs according to workplace procedures

	4.	Repair and re-assemble marine jet drive propulsion system
	4.1	Identify required information for repair activity 
4.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
4.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.4 Re-assemble propulsion system according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.5	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	5.	Complete work processes
	5.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
5.2	Clear work area and dispose of or recycle materials according to workplace procedures
5.3	Complete documentation according to workplace procedures



[bookmark: _Toc43911210]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 jet drive propulsion system components
uses mathematical operations
calculates distances, areas, volumes and tolerances 
calculates deviations from manufacturer specifications

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

	Technology
	uses precision measuring equipment



[bookmark: _Toc43911211]Unit Mapping Information
Supersedes and is equivalent to AURRTQ006 Diagnose and repair marine jet drive propulsion systems.
[bookmark: _Toc43911212]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324212][bookmark: _Toc41648359][bookmark: _Toc43911213]
Assessment Requirements for AURRTQ106 Diagnose and repair marine jet drive propulsion systems

[bookmark: _Toc43911214]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 two jet drive propulsion systems in different marine vessels:
centrifugal
axial flow.

[bookmark: _Toc43911215]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 marine jet drive propulsion systems including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine jet drive propulsion 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 marine jet drive propulsion systems, including procedures for lifting and supporting jet drive propulsion systems
· environmental requirements relating to diagnosing and repairing marine jet drive propulsion systems, including procedures for trapping, storing and disposing of fluids released from jet drive propulsion systems
operating principles of jet drive propulsion systems and associated components, including:
producing thrust using water pressure
changing vessel direction
purpose and operation of jet drive propulsion systems and components, including:
types of jet pumps, including:
centrifugal
axial flow
methods of reversing thrust, including:
cable-operated buckets
hydraulically-operated buckets
electrically-operated buckets
gearboxes
diagnostic testing procedures for marine jet drive propulsion systems, including:
housing to impeller clearance and wear
bearing wear
seal wear
bilge pump operation
gearbox operation
bucket operation
dismantling procedures for jet drive propulsion systems, including procedures for:
measuring clearances and tolerances
inspecting components
repair procedures for marine jet drive propulsion systems, including procedures for:
replacing impellers and housing
replacing bearings and seals, including oil replacement
replacing couplings
servicing buckets
post-repair testing procedures for marine jet drive propulsion systems, including water testing.
[bookmark: _Toc43911216]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 jet drive propulsion 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:
marine repair workplace or simulated workplace
workplace instructions
manufacturer jet drive propulsion system specifications
a centrifugal jet drive propulsion system in a marine vessel with system faults
an axial flow jet drive propulsion system in a marine vessel with system faults
diagnostic equipment for jet drive propulsion systems
tools, equipment and materials appropriate for dismantling, repairing, reassembling and adjusting marine jet drive propulsion systems.

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

[bookmark: _Toc43911217]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324213]

[bookmark: _Toc41648360][bookmark: _Toc43911218]AURRTR106 Diagnose and repair marine electrical systems

[bookmark: _Toc43911219]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the low-voltage electrical systems of marine vessels, such as dash instrumentation, switch and fuse panels, bilge pumps and lighting, global positioning systems (GPS), depth sounders, fish finders, communications equipment and radars. 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911220]Unit Sector
Marine Technical – Electrical and Electronic

[bookmark: _Toc43911221]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 marine electrical 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 marine electrical 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 marine electrical system
	3.1	Identify required information for repair activity 
3.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

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



[bookmark: _Toc43911222]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

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

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

	Oral communication
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	uses mathematical operations
calculates current flow, resistance and voltage
interprets numbers on electrical measuring equipment
calculates deviations from manufacturer specifications

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

	Technology
	uses electrical measuring equipment



[bookmark: _Toc43911223]Unit Mapping Information
Supersedes and is equivalent to AURRTR006 Diagnose and repair marine electrical systems.
[bookmark: _Toc43911224]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324214][bookmark: _Toc41648361][bookmark: _Toc43911225]
Assessment Requirements for AURRTR106 Diagnose and repair marine electrical systems

[bookmark: _Toc43911226]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 marine electrical systems and components:
dash instrumentation
switch and fuse panels
bilge pump system
lighting system
depth sounder or fish finder
global positioning system (GPS)
marine radio.

[bookmark: _Toc43911227]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 marine electrical systems including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine electrical 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 marine electrical systems, including procedures for:
checking and dealing with flammable gas build-up in boats, including LPG and hydrogen, prior to starting electrical system work
working with potentially high-current electrical systems
· environmental requirements relating to diagnosing and repairing marine electrical systems
operating principles of electrical systems and associated components, including:
Ohm’s law
electromagnetic interference
purpose and operation of electrical systems and components, including:
marine vessel lighting systems, including marine regulations for vessel lighting
dash instrumentation
switch and fuse panels
bilge pump systems
depth sounders and fish finders
GPS
marine radios
12-volt marine accessories, including winches
autopilot and radar
marine battery charge management systems
networked communication topographies
diagnostic testing procedures for marine electrical systems, including:
testing for circuit resistance, voltage drop and current draw
testing for open and short circuits
testing for shorts to power circuits and grounds
inspecting for component moisture ingress and connector damage
testing marine battery charge management systems
testing networked communication topographies
repair procedures for marine electrical systems, including procedures for:
selecting wiring gauge
soldering wiring
insulating wiring
crimping terminals
removing and replacing connectors
repairing networked communication topographies
post-repair testing procedures for marine electrical systems.
[bookmark: _Toc43911228]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 marine electrical 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:
marine repair workplace or simulated workplace
workplace instructions
manufacturer electrical system specifications
marine vessel with faults in the electrical systems and components specified in the performance evidence
diagnostic equipment for marine vessel electrical systems
tools, equipment and materials appropriate for repairing marine vessel electrical systems.

[bookmark: _Hlk41640851]Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.

[bookmark: _Toc43911229]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324215]

[bookmark: _Toc41648362][bookmark: _Toc43911230]AURRTX103 Diagnose and repair marine outboard and stern drive transmissions

[bookmark: _Toc43911231]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the outboard and stern drive transmissions of marine vessels. 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.

[bookmark: _Toc43911232]Unit Sector
Marine Technical – Transmission

[bookmark: _Toc43911233]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 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 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. Dismantle transmission
	3.1 Identify tools and equipment required to dismantle engine and establish serviceability according to workplace procedures
3.2 Dismantle transmission, clean and inspect components according to workplace procedures, workplace health and safety and environmental requirements
3.3 Measure and compare components against manufacturer specifications
3.4 Confirm recommendations for necessary repairs according to workplace procedures

	4.	Repair and re-assemble transmission
	4.1	Identify required information for repair activity 
4.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
4.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.4 Re-assemble transmission according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.5	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	5.	Complete work processes
	5.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
5.2	Clear work area and dispose of or recycle materials according to workplace procedures
5.3	Complete documentation according to workplace procedures



[bookmark: _Toc43911234]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 transmission components
uses mathematical operations
calculates distances, areas, volumes and tolerances 
calculates deviations from manufacturer specifications

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

	Technology 
	uses precision measuring equipment



[bookmark: _Toc43911235]Unit Mapping Information
Supersedes and is equivalent to AURRTX003 Diagnose and repair marine outboard and stern drive transmissions.
[bookmark: _Toc43911236]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324216][bookmark: _Toc41648363][bookmark: _Toc43911237]
Assessment Requirements for AURRTX103 Diagnose and repair marine outboard and stern drive transmissions

[bookmark: _Toc43911238]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 marine outboard transmissions
at least one marine stern drive transmission.

[bookmark: _Toc43911239]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 marine outboard and stern drive transmissions including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine outboard and stern drive 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 marine outboard and stern drive transmissions, including procedures for:
working with turning propellers
operating manual and mechanical lifting equipment
· environmental requirements relating to diagnosing and repairing marine outboard and stern drive transmissions, including procedures for trapping, storing and disposing of fluids released from transmissions
operating principles of outboard and stern drive transmissions and associated components, including:
gear types
gear ratios and torque reduction and multiplication
purpose and operation of outboard and stern drive transmissions and components, including:
power flows
gearshift mechanisms, including:
cone clutches
mechanical dog clutches
methods of matching propeller to transmission gear ratio, engine output and boat performance
diagnostic testing procedures for marine outboard and stern drive transmissions, including procedures for analysing:
gear selection problems
abnormal system noise
dismantling procedures for outboard and stern drive transmissions, including procedures for:
measuring clearances and tolerances
inspecting components
repair procedures for marine outboard and stern drive transmissions, including procedures for:
gearshift mechanisms
bearings and seals, including oil replacement
gears
propellers
assembly procedures for outboard and stern drive transmissions, including procedures for:
shimming bearings and gears
adjusting preload and rolling torque
checking gear tooth contact patterns
post-repair testing procedures for marine outboard and stern drive transmissions, including water testing.

[bookmark: _Toc43911240]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 outboard and stern drive transmissions in marine vessels 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:
marine repair workplace or simulated workplace
workplace instructions
manufacturer transmission specifications
two different marine outboard transmissions with faults
one marine stern drive transmission with faults
diagnostic equipment for marine outboard and stern drive transmissions
tools, equipment and materials appropriate for dismantling, repairing, reassembling and adjusting marine outboard and stern drive transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911241]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1

[bookmark: _Toc41324217]

[bookmark: _Toc41648364][bookmark: _Toc43911242]AURRTX104 Diagnose and repair marine inboard transmissions

[bookmark: _Toc43911243]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the inboard transmissions of marine vessels. 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911244]Unit Sector
Marine Technical – Transmission

[bookmark: _Toc43911245]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 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 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. Dismantle transmission
	3.1 Identify tools and equipment required to dismantle engine and establish serviceability according to workplace procedures
3.2 Dismantle transmission, clean and inspect components according to workplace procedures, workplace health and safety and environmental requirements
3.3 Measure and compare components against manufacturer specifications
3.4 Confirm recommendations for necessary repairs according to workplace procedures

	4.	Repair and re-assemble transmission
	4.1	Identify required information for repair activity 
4.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
4.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.4 Re-assemble transmission according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
4.5	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	5.	Complete work processes
	5.1	Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
5.2	Clear work area and dispose of or recycle materials according to workplace procedures
5.3	Complete documentation according to workplace procedures



[bookmark: _Toc43911246]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 transmission components
uses mathematical operations
calculates distances, areas, volumes and tolerances 
calculates deviations from manufacturer specifications

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

	Technology
	uses precision measuring equipment



[bookmark: _Toc43911247]Unit Mapping Information
Supersedes and is equivalent to AURRTX004 Diagnose and repair marine inboard transmissions.
[bookmark: _Toc43911248]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1

[bookmark: _Toc41324218][bookmark: _Toc41648365][bookmark: _Toc43911249]
Assessment Requirements for AURRTX104 Diagnose and repair marine inboard transmissions

[bookmark: _Toc43911250]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 marine inboard transmissions.

[bookmark: _Toc43911251]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 marine inboard transmissions including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair marine inboard 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 marine inboard transmissions, including procedures for:
working with inboard propeller drive systems and rotating shafts
working near hot exhaust systems
working in restricted spaces
using manual and mechanical lifting equipment
· environmental requirements relating to diagnosing and repairing marine inboard transmissions, including procedures for trapping, storing and disposing of fluids released from transmissions
operating principles of inboard transmissions and associated components, including:
gear types
gear ratios and torque reduction and multiplication
simple gear trains
compound gear trains
lubricant types
purpose and operation of inboard transmissions and components, including:
power flows
V-drive transmissions
in-line transmissions
step-up transmissions
hydraulic transmissions
counter shaft transmissions
planetary gear transmissions
mechanical dog clutch transmissions
cone clutch transmissions
methods of matching propeller to transmission gear ratio, engine output and boat performance
diagnostic testing procedures for marine inboard transmissions, including procedures for analysing:
gear selection problems
drive problems
abnormal system noise
removal procedures for inboard transmissions
dismantling procedures for inboard transmissions, including procedures for:
measuring clearances and tolerances
inspecting components
repair procedures for marine inboard transmissions, including procedures for:
gearshift mechanisms
bearings and seals, including oil replacement
gears and transmission shafts
assembly procedures for inboard transmissions, including procedures for:
shimming bearings and gears
adjusting preloads
installation procedures, including procedures for aligning engines
post-repair testing procedures for marine inboard transmissions, including water testing.
[bookmark: _Toc43911252]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 inboard transmissions in marine vessels 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:
marine repair workplace or simulated workplace
workplace instructions
manufacturer transmission specifications
two different marine inboard transmissions with faults
diagnostic equipment for marine inboard transmissions
tools, equipment and materials appropriate for dismantling, repairing, reassembling and adjusting marine inboard transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911253]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41324219]

[bookmark: _Toc41648366][bookmark: _Toc43911254]AURRTR108 Diagnose and repair marine network electronic control systems

[bookmark: _Toc43911255]Application
This unit describes the skills and knowledge required to diagnose and repair network electronic control systems in marine vessels. These systems include two-wire high and low speed (CAN-bus) and single wire low speed (LIN-bus) networked circuits essential to control engine powertrain, vehicle dynamic control functions and body control functions. They include vehicle infotainment and climate 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 marine service and repair industry. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.


[bookmark: _Toc43911256]Unit Sector
Marine Technical - Electrical and Electronic
[bookmark: _Toc43911257]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 network electronic 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 network electronic 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 network electronic control system
	3.1	Identify required information for repair activity 
3.2	Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3	Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4	Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

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



[bookmark: _Toc43911258]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 text, symbols and wiring diagrams in information relating to electrical system testing and repair equipment from manufacturer specifications and workplace instructions and procedures

	Oral communication 
	clarifies instructions
obtains information from customers and supervisors

	Numeracy
	matches electrical components and part identification numbers to workplace instructions, vehicle, machinery and component part lists, and manufacturer specifications
interprets vehicle electrical measurements and readings
measures voltage, current and resistance and uses mathematical operations
calculates deviations from manufacturer specifications

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

	Technology 
	uses specialised equipment



[bookmark: _Toc43911259]Unit Mapping Information
New unit.
[bookmark: _Toc43911260]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1

[bookmark: _Toc41324220][bookmark: _Toc41648367][bookmark: _Toc43911261]
Assessment Requirements for AURRTR108 Diagnose and repair marine network electronic control systems
[bookmark: O_771349][bookmark: O_771350][bookmark: _Toc43911262]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 three different network electronic control circuits that set network communication diagnostic trouble codes (DTCs), including at least one of each of the following:
a single wire circuit (LIN-bus)
a two-wire circuit (CAN-bus).
[bookmark: _Toc43911263]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 network electronic control systems including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
workplace procedures required to diagnose and repair network electronic 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 network electronic control systems, including procedures for identifying hazards and controlling risks associated with:
working on vehicle high voltage ignition systems
wearing jewellery while working around high current wiring systems
environmental procedures relating to diagnosing and repairing network electronic control systems
diagnostic testing procedures for network electronic control systems, including:
using diagnostic flow charts
accessing and interpreting scan tool system data, including:
DTCs, including ‘U’ type communication codes
live data
waveforms
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
determining damage to system wiring and connectors
repair procedures for network electronic control systems, including:
connector removal and replacement procedures
removal and replacement procedures for vehicle network electronic control system components
post-repair testing procedures for network electronic control systems, including:
confirming fault rectification DTC clearing procedures 
checking for electrical connector mating.
operating principles of network electronic control systems and associated components, including:
assurance of message delivery, non-conflicting messages, minimum time of delivery, and electromagnetic field (EMF) noise resilience
network topographies
network protocols, including characteristics and data speeds
purpose and operation of network electronic control systems and components, including:
controlled area network (CAN), including:
nodes: host processor, CAN controller, and transceiver
gateway modules
terminating resistors
data transmission
vehicle data logic connector (DLC)
local interconnect network (LIN), including:
master and slaves
data transmission.
[bookmark: O_771351][bookmark: O_771352][bookmark: _Toc43911264]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 control systems in marine vessels 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:
marine repair workplace or simulated workplace
workplace instructions
manufacturer transmission specifications
two different network electronic control circuits
diagnostic equipment for marine network electronic control systems
tools, equipment and materials appropriate for diagnosing, testing, repairing, and adjusting marine network electronic control systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43911265]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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