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[bookmark: _Toc43903656]

AURETB101 Diagnose and repair electric braking systems
[bookmark: O_771339][bookmark: O_771340][bookmark: _Toc43903657]Application
This unit describes the skills and knowledge required to diagnose and repair electric braking systems. These systems are single wire (non CAN-bus) circuits and include electric braking systems in light vehicles and machinery fitted with electric trailer braking controllers or trailers fitted with electric brakes. The systems used vary based on the work context. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The electric braking systems include those in agricultural machinery, heavy commercial vehicles, light vehicles or mobile plant machinery.
[bookmark: _GoBack]No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_771342][bookmark: O_771343][bookmark: _Toc43903658]Unit Sector
Electrical Technical – Brakes
[bookmark: _Toc43903659]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

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

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

	3. Repair electric braking system
	3.1 Identify required information for repair activity 
3.2 Identify required repair 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: _Toc43903660]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 electric braking 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 electric braking system components and part identification numbers to workplace instructions, vehicle, machinery and component part lists, and manufacturer specifications
· interprets vehicle electric braking measurements and readings
· measures voltage, current and resistance and use 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 diagnostic equipment


[bookmark: _Toc43903661]Unit Mapping Information
Supersedes and is equivalent to AURETB001 Diagnose and repair electric braking systems.
[bookmark: O_771354][bookmark: _Toc43903662]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299298][bookmark: _Toc41575455][bookmark: _Toc41581964][bookmark: _Toc42186703][bookmark: _Toc43903663][bookmark: O_771444]Assessment Requirements for AURETB101 Diagnose and repair electric braking systems
[bookmark: _Toc43903664]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 one of the following components in the electrical non CAN-bus networked braking system of at least two different vehicles or machinery:
brake controller
circuit protection device
switch, relay or globe
sensor
actuator.
[bookmark: O_771446][bookmark: _Toc43903665]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:
· techniques for reading and interpreting technical information, including circuit types, diagrams and symbols
· methods to locate and interpret information required to diagnose and repair electric braking systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair electric braking systems, including: 
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing electric braking systems, including procedures for:
using specialised tools and equipment
using appropriate personal protective equipment (PPE)
identifying hazards and controlling risks associated with working on vehicle high voltage ignition systems, including:
wearing jewellery while working around high current wiring systems
environmental requirements relating to diagnosing and repairing electric braking systems
electrical principles, including:
current, voltage, resistance and power
identification and operation of simple electrical circuits, including:
series circuits
parallel circuits
series parallel circuits
Ohm’s law
Faraday’s law
Kirchhoff’s law
electromagnetic interference and radiation
· purpose and operation of electric braking systems and components, including:
control systems, including:
electric over hydraulic
electric over vacuum
circuit protection devices
switches, relays and globes, including light emitting diodes (LEDs)
cable types and sizes and current carrying capacity
sensors (two and three-wire)
actuators, including pulse width modulated (PWM)
· diagnostic testing procedures for electric braking systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
using diagnostic flow charts
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
resistance and voltage drop tests
open and short circuit tests
checking shorts to signal, power circuits and grounds
visual, aural and functional assessments of electric braking system components, including:
component damage and wear
component or connector corrosion
component water or moisture ingress
repair procedures for electric braking systems, including procedures for removing and replacing: 
brake controllers
electric drum brakes
electric disc brakes
electric braking system wiring and connectors
post-repair testing procedures for electric braking systems, including:
DTC clearing procedures
static and dynamic performance tests of steering system.
[bookmark: _Toc43903666]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 includes third-party evidence, individuals must provide evidence that links them to the electric braking systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer electric braking system specifications
· two different vehicles or machinery with electric braking system faults
· diagnostic equipment for electric braking systems, including scan tool
tools, equipment and materials appropriate for repairing vehicle and machinery electric braking systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903667]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41299299][bookmark: _Toc41575456][bookmark: _Toc41581965]

[bookmark: _Toc42186704][bookmark: _Toc43903668]AURETD101 Diagnose and repair electronically controlled steering systems
[bookmark: _Toc43903669]Application
This unit describes the skills and knowledge required to diagnose and repair electronically controlled steering systems. These systems include two-wire high and low speed (CAN-bus) and single wire low speed (LIN-bus) networked circuits in the embedded network electronic control system of a vehicle or machinery. The systems used vary based on the work context. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The electronically controlled steering systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, motorcycles or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903670]Unit Sector
Electrical Technical – Steering and Suspension
[bookmark: _Toc43903671]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Prepare to diagnose and repair electronically controlled 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 electronically controlled 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 electronically controlled steering system
	3.1 Identify required information for repair activity 
3.2 Identify required repair 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: _Toc43903672]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 electronically controlled steering 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 electronically controlled steering system components and part identification numbers to workplace instructions, vehicle, machinery and component part lists, and manufacturer specifications
· interprets vehicle electronically controlled steering measurements and readings
· measures voltage, current and resistance and use 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 diagnostic equipment


[bookmark: _Toc43903673]Unit Mapping Information
Supersedes and is equivalent to AURETD011 Diagnose and repair electronically controlled steering systems.
[bookmark: _Toc43903674]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299300][bookmark: _Toc41575457][bookmark: _Toc41581966][bookmark: _Toc42186705][bookmark: _Toc43903675]Assessment Requirements for AURETD101 Diagnose and repair electronically controlled steering systems
[bookmark: _Toc43903676]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 at least two of the following faults in electronically controlled steering system components of two different vehicles or machinery:
steering wheel torque sensor circuit
steering wheel angle sensor circuit
wheel speed sensor circuit
ultrasonic position sensor self-parking system circuit
power steering motor control circuit
power steering hydraulic pump control circuit.
carry out a diagnostic test in the course of the above for at least one of the following faults:
high resistance in an input system
damaged circuits.
[bookmark: _Toc43903677]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 electronically controlled steering systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair electronically controlled 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 electronically controlled steering systems, including procedures for:
using specialised tools and equipment
using appropriate personal protective equipment (PPE)
identifying hazards and controlling risks associated with working with high pressure and high temperature steering systems
environmental requirements relating to diagnosing and repairing electronically controlled steering systems
· principles of electronically controlled steering systems and associated components, including:
adaptive steering topography, inputs and outputs
typical vehicle or machinery equipped with electronically controlled steering systems
· purpose and operation of electronically controlled steering systems and components, including:
adaptive steering control module
control sensors and actuators
actuators, including pulse width modulated (PWM)
steering control module functions, including:
control of hydraulic fluid settings
pressure control valve settings
power steering pump operation
· diagnostic testing procedures for electronically controlled steering systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
using diagnostic flow charts
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
resistance and voltage drop tests
open and short circuit tests
checking shorts to signal, power circuits and grounds
repair procedures for electronically controlled steering systems, including procedures for removing and replacing system components
post-repair testing procedures for electronically controlled steering systems, including:
DTC clearing procedures
static and dynamic performance tests of steering system.
[bookmark: _Toc43903678]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 electronically controlled steering systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer specifications for electronically controlled steering systems
· two different vehicles or machinery with faults in the electronically controlled steering system components specified in the performance evidence
· diagnostic equipment for electronically steering controlled system, including:
multimeter
scan tool
· tools, equipment and materials appropriate for repairing the electronically controlled steering systems of vehicle and machinery.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903679]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41299301][bookmark: _Toc41575458][bookmark: _Toc41581967]

[bookmark: _Toc42186706][bookmark: _Toc43903680]AURETR120 Diagnose and repair network electronic control systems
[bookmark: _Toc43903681]Application
This unit describes the skills and knowledge required to diagnose and repair network electronic control systems. 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 systems used vary based on the work context.  The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. Embedded networked systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, mobile plant machinery, motorcycles or outdoor power equipment. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903682]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43903683]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Prepare to diagnose and repair 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 required repair 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: _Toc43903684]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
· reads and 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 diagnostic equipment


[bookmark: _Toc43903685]Unit Mapping Information
Supersedes and is equivalent to AURETR020 Diagnose and repair network electronic control systems.
[bookmark: _Toc43903686]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41299302][bookmark: _Toc41575459][bookmark: _Toc41581968][bookmark: _Toc42186707][bookmark: _Toc43903687]
Assessment Requirements for AURETR120 Diagnose and repair network electronic control systems
[bookmark: O_771349][bookmark: O_771350][bookmark: _Toc43903688]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose and repair a fault in at least three different network electronic control circuits that set network communication diagnostic trouble codes (DTCs), including one single wire circuit (LIN-bus) and one two-wire circuit (CAN-bus).
carry out a diagnostic test in the course of the above work for at least one of the following faults:
high resistance in an input system
worn or damaged wiring or connectors
shorted system components.
[bookmark: _Toc43903689]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
freeze frame 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: _Toc43903690]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 network electronic control systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer specifications for network electronic control systems
· two different network electronic control circuits
· diagnostic equipment for network electronic control circuits, including:
multimeter
scan tool
oscilloscope
· tools, equipment and materials appropriate for repairing network electronic control circuits.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903691]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41299303][bookmark: _Toc41575460][bookmark: _Toc41581969]

[bookmark: _Toc42186708][bookmark: _Toc43903692]AURETR122 Diagnose and repair vehicle dynamic control systems
[bookmark: _Toc43903693]Application
This unit describes the skills and knowledge required to diagnose and repair vehicle dynamic control systems. These systems include the functions of a vehicle electronic braking control module (EBCM), such as anti-lock braking, brake assist, descent control, electronic brake force distribution, electronic park brake, hill start assist, stability control, traction control and active roll-over protection. The systems used vary based on the work context. 
The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. Embedded networked systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, mobile plant machinery, motorcycles or outdoor power equipment. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903694]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43903695]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Prepare to diagnose and repair vehicle dynamic 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 vehicle dynamic 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 vehicle dynamic control system
	3.1 Identify required information for repair activity 
3.2 Identify required repair 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: _Toc43903696]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 diagnostic equipment


[bookmark: _Toc43903697]Unit Mapping Information
Supersedes and is equivalent to AURETR022 Diagnose and repair vehicle dynamic control systems.
[bookmark: _Toc43903698]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299304][bookmark: _Toc41575461][bookmark: _Toc41581970][bookmark: _Toc42186709][bookmark: _Toc43903699]Assessment Requirements for AURETR122 Diagnose and repair vehicle dynamic control systems
[bookmark: _Toc43903700]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 each of two of the following dynamic control systems of: 
one vehicle or machinery with an anti-lock braking system (ABS) 
one vehicle or machinery with a traction control system (TCS)
one vehicle or machinery with an active safety system.
carry out diagnostic tests in the course of the above for at least one of the following faults:
high resistance in an input system
worn or damaged wiring or connectors
shorted system components.
[bookmark: O_771370][bookmark: _Toc43903701]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 vehicle dynamic control systems, including:
information provided by customers and supervisors
vehicle dynamic control systems manufacturer specifications
· workplace procedures required to diagnose and repair vehicle dynamic control systems, including:
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing vehicle dynamic control systems, including procedures for:
using specialised tools and equipment
using appropriate personal protective equipment (PPE)
identifying hazards and controlling risks associated with:
working on vehicle high and low voltage ignition systems
wearing jewellery while working around high current wiring systems
· operating principles of vehicle dynamic control systems and associated components, including:
active roll-over protection
anti-lock braking
brake assist
descent control
electronic brake force distribution
electronic park brake
hill start assist
stability control
traction control
active and passive collision avoidance
lane keeping assist
occupant detection systems
adaptive cruise control
roll-over protection
· purpose and operation of vehicle dynamic control systems and components, including:
ABS, including system inputs, electronic control unit (ECU), ABS modulator, and system outputs
TCS, including system inputs, ECU, and system outputs, including associated throttle and braking system controls
electronic stability control (ESC), including system inputs, including yaw and steering angle sensors, and ECU and system outputs, including associated throttle and braking system controls
· diagnostic testing procedures for vehicle dynamic control systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
using diagnostic flow charts
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 vehicle dynamic control systems, including:
connector removal and replacement procedures
removal and replacement procedures for vehicle dynamic control system components
calibration and re-setting procedures
· post-repair testing procedures for vehicle dynamic control systems, including:
DTC clearing procedures 
checking for electrical connector mating.
[bookmark: _Toc43903702]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the vehicle dynamic control systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer vehicle dynamic control system specifications
· two different vehicles or machinery with dynamic control system faults
· diagnostic equipment for vehicle dynamic control systems, including:
multimeter
scan tool
· tools, equipment and materials appropriate for repairing vehicle dynamic control systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903703]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41299305][bookmark: _Toc41575462][bookmark: _Toc41581971]

[bookmark: _Toc42186710][bookmark: _Toc43903704]AURETR128 Diagnose and repair instruments and warning systems
[bookmark: _Toc43903705]Application
This unit describes the skills and knowledge required to diagnose and repair instruments and warning systems. The systems used vary based on the work context. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The instruments and warning systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, motorcycles, mobile plant machinery or outdoor power equipment.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903706]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43903707]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Prepare to diagnose and repair instruments and warning 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 instruments and warning 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 instruments and warning system
	3.1 Identify required information for repair activity 
3.2 Identify required repair 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: _Toc43903708]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 instruments and warning 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 instruments and warning system components and part identification numbers to workplace instructions, vehicle, machinery and component part lists, and manufacturer specifications
· interprets vehicle instruments and warning 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 diagnostic equipment


[bookmark: _Toc43903709]Unit Mapping Information
Supersedes and is equivalent to AURETR028 Diagnose and repair instruments and warning systems.
[bookmark: _Toc43903710]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299306][bookmark: _Toc41575463][bookmark: _Toc41581972][bookmark: _Toc42186711][bookmark: _Toc43903711]Assessment Requirements for AURETR128 Diagnose and repair instruments and warning systems
[bookmark: _Toc43903712]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 instruments and warning system components, each in adifferent vehicle, vessel or piece of machinery:
driver instrument warning gauge assembly
engine monitoring warning assembly
vehicle warning visual alert assembly
vehicle warning audible alert assembly
· remove, refit or replace an instrument panel in at least one vehicle, vessel or machinery
· carry out a diagnostic test in the course of the above for at least one of the following faults:
high resistance in an input system
loose connections
shorted system components. 
[bookmark: _Toc43903713]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 instruments and warning systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair instruments and warning 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 instruments and warning systems, including procedures for working with high current wiring systems
environmental requirements relating to diagnosing and repairing instruments and warning systems
· purpose and operation of instruments and warning systems and components, including:
instrument panel construction
panel illumination
magnetic and thermal gauges
voltage regulators
mechanical gauges
digital electronic gauges and systems
warning lights and indicators
· diagnostic testing procedures for instruments and warning systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
using diagnostic flow charts
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
checking resistance, current flow and voltage instruments and warning systems
repair procedures for instruments and warning systems, including:
tightening connections
replacing faulty or damaged cable connections
removing and replacing faulty or damaged components
post-repair testing procedures for instruments and warning systems, including:
DTC clearing procedures
checking for electrical connector mating
static and dynamic performance tests of instruments and warning systems, including test-driving procedures.
[bookmark: _Toc43903714]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 instruments and warning systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer instrument and warning system specifications
· two different vehicles, vessels or machinery with instrument and warning system faults
· diagnostic equipment for instruments and warning systems, including multimeter
· tools, equipment and materials appropriate for repairing vehicle, vessel or machinery instruments and warning systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903715]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299307][bookmark: _Toc41575464][bookmark: _Toc41581973][bookmark: _Toc42186712][bookmark: _Toc43903716]AURETR129 Diagnose and repair charging systems
[bookmark: _Toc43903717]Application
This unit describes the skills and knowledge required to diagnose and repair charging systems. The systems used vary based on the work context. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The charging systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, mobile plant machinery, or outdoor power equipment. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903718]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43903719]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Prepare to diagnose and repair charging 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 charging 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 charging 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 or other required 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: _Toc43903720]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 alternator types 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 diagnostic equipment


[bookmark: _Toc43903721]Unit Mapping Information
Supersedes and is equivalent to AURETR029 Diagnose and repair charging systems.
[bookmark: _Toc43903722]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299308][bookmark: _Toc41575465][bookmark: _Toc41581974][bookmark: _Toc42186713][bookmark: _Toc43903723]Assessment Requirements for AURETR129 Diagnose and repair charging systems
[bookmark: _Toc43903724]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 charging system components, each in a different vehicle, vessel or piece of machinery:
alternator stator or rotor circuit
alternator internal regulator control circuit
external regulator battery management system circuit
battery to alternator wiring and earthing system circuit 
DC – DC charging system circuit
machinery charging system circuit
solar charging system circuit
carry out a diagnostic test in the course of the above for at least one of the following faults:
high resistance in an input system
loose or damaged connectors or wiring
shorted system components.
[bookmark: _Toc43903725]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 charging systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair charging 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 charging systems, including procedures for:
using specialised tools and equipment
using appropriate personal protective equipment (PPE)
identifying hazards and controlling risks associated with:
working on high voltage ignition systems
wearing jewellery while working around high current wiring systems
· operating principles of charging systems and associated components, including:
charging batteries with direct current
vehicle system power and electrical current requirements
generating principles, including Faraday’s law and inducing an electromotive force (EMF)
producing direct current (DC) EMF
producing alternating current (AC) EMF
changing AC to DC, including half-wave and full-wave rectification
· purpose and operation of charging systems and components, including:
alternators, including:
internal component function and operation
external components and drive function and operation
star-connected and delta-connected stator windings
regulation of output voltage, including zener diodes and exciter diodes
battery management systems
solar
· diagnostic testing procedures for charging systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
using diagnostic flow charts
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
load testing charging systems
resistance, current flow and voltage drop checks of charging system circuits
· repair procedures for charging systems, including:
tightening connections
replacing faulty or damaged cable connections
removing and replacing faulty or damaged components
· post-repair testing procedures for charging systems, including:
DTC checking procedures
checking for electrical connector mating
static and dynamic performance tests of charging systems.
[bookmark: _Toc43903726]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 charging systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer specifications for vehicle, vessel or machinery charging systems
· two different vehicles, vessels or machinery with charging system faults
· diagnostic equipment for vehicle, vessel or machinery charging systems, including:
multimeter
scan tool
· tools, equipment and materials appropriate for repairing vehicle, vessel or machinery charging systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903727]Links
[bookmark: _Hlk29394629][bookmark: _Hlk29289740]Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299309][bookmark: _Toc41575466][bookmark: _Toc41581975][bookmark: _Toc42186714][bookmark: _Toc43903728]AURETR130 Diagnose and repair starting systems
[bookmark: _Toc43903729]Application
This unit describes the skills and knowledge required to diagnose and repair starting systems. The systems used vary based on the work context. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The starting systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, mobile plant machinery, or outdoor power equipment. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903730]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43903731]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Prepare to diagnose and repair starting 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 starting 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 starting 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: _Toc43903732]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 alternator types 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 diagnostic equipment


[bookmark: _Toc43903733]Unit Mapping Information
Supersedes and is equivalent to AURETR030 Diagnose and repair starting systems.
[bookmark: _Toc43903734]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299310][bookmark: _Toc41575467][bookmark: _Toc41581976][bookmark: _Toc42186715][bookmark: _Toc43903735]Assessment Requirements for AURETR130 Diagnose and repair starting systems
[bookmark: _Toc43903736]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 starting system of two different vehicles, vessels or machinery in which the fault in each system is within one of the following:
vehicle starter motor and solenoid circuit
vehicle ignition switch to solenoid control circuit
vehicle battery to starter motor circuit 
machinery starting system circuit
carry out a diagnostic test in the course of the above for at least one of the following faults:
high resistance in an input system
loose or damaged connectors or wiring
broken or worn solenoids.
[bookmark: _Toc43903737]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 starting systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair starting 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 starting systems, including procedures for:
using specialised tools and equipment
using appropriate personal protective equipment (PPE)
identifying hazards and controlling risks associated with:
working on high voltage ignition systems
wearing jewellery while working around high current wiring systems
· operating principles of starting systems and associated components, including:
producing movement due to the force between magnetic fields
producing magnetic fields due to current flow through conductors
basic direct current motor operation, including simple armature, magnetic field and commutator
· purpose and operation of starting systems and components, including:
high current systems, including:
armature, commutator, field windings
starter motor windings, including series wound, shunt wound, and compound wound
permanent magnet starter motors
direct drive and reduction-type starter motors
starting electrical systems, including:
solenoids
shift levers
overrunning clutch flywheel ring gears
control circuits systems including:
ignition switching, including key start, push-button start, remote start and start-stop systems
safety switches, including inhibitor switches and clutch neutral switches
· diagnostic testing procedures for starting systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
freeze frame data
waveforms
using diagnostic flow charts
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
load testing starting systems
resistance, current flow and voltage drop checks of starting system circuits
solenoid test
field winding tests
armature tests, including using a growler
commutator tests
brushes and holder tests
overrunning clutch and pinion tests
flywheel ring gear tests
starter motor bench tester operation
· repair procedures for starting systems, including:
tightening connections
replacing faulty or damaged cable connections
removing and replacing faulty or damaged components
· post-repair testing procedures for starting systems, including:
DTC checking procedures
checking for electrical connector mating
static and dynamic performance tests of starting systems.
[bookmark: _Toc43903738]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 starting systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer specifications for vehicle, vessel or machinery starting systems
· two different vehicles, vessels or machinery with starting system faults
· diagnostic equipment for vehicle, vessel or machinery starting systems, including multimeter
· tools, equipment and materials appropriate for repairing vehicle, vessel or machinery starting systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903739]Links
[bookmark: _Toc41299311][bookmark: _Toc41575468][bookmark: _Toc41581977]Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc42186716][bookmark: _Toc43903740]AURETR132 Diagnose and repair automotive electrical systems
[bookmark: _Toc43903741]Application
This unit describes the skills and knowledge required to diagnose and repair automotive electrical systems. The systems used vary based on the work context. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The automotive electrical systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, motorcycles, mobile plant machinery, or outdoor power equipment. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903742]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43903743]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Prepare to diagnose and repair automotive 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 automotive 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 automotive 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: _Toc43903744]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 alternator types 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 diagnostic equipment


[bookmark: _Toc43903745]Unit Mapping Information
Supersedes and is equivalent to AURETR032 Diagnose and repair automotive electrical systems.
[bookmark: _Toc43903746]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299312][bookmark: _Toc41575469][bookmark: _Toc41581978][bookmark: _Toc42186717][bookmark: _Toc43903747]Assessment Requirements for AURETR132 Diagnose and repair automotive electrical systems
[bookmark: _Toc43903748]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose and repair a fault in at least three of the following electrical system single wire (non CAN-bus) circuits:
entry-exit locking systems with electric motor control circuit
power windows circuit
interior or exterior lighting circuit
turning indicator circuit
brake light circuit
hazard warning light circuit
electrical drive motor circuit
· carry out at least four of the following electrical connector repairs to a vehicle or machinery wiring harness:
crimp two different terminal types and sizes
remove two faulty connectors from the back of different terminals
solder two different wire gauges to electrical terminals
apply heat shrink insulation to two different crimped or soldered joints 
check terminal retention on two different female terminals and connectors
carry out a diagnostic test in the course of the above for at least one of the following faults:
high resistance in an input system
damaged connectors or wiring
shorted or worn system components.
[bookmark: _Toc43903749]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 automotive electrical systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair automotive 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 automotive electrical systems, including procedures for:
using specialised tools and equipment
using appropriate personal protective equipment (PPE)
identifying hazards and controlling risks associated with:
working on high voltage ignition systems
wearing jewellery while working around high current wiring systems
· operating principles of automotive electrical systems and associated components, including:
current, voltage, resistance and power
series circuits
parallel circuits
series and parallel circuits
Ohm’s law
Faraday’s law
Kirchhoff's law
magnetism and direct current (DC) motor operation
electromagnetic interference and radiation
cable types and sizes and current carrying capacity
circuit protection devices
· purpose and operation of automotive electrical systems and components, including:
wiper motors
electric windows
electric door locks
fan motors
horns
lighting
radio aerials
· diagnostic testing procedures for automotive electrical systems, including:
visual, aural and functional assessments of electrical system components, including:
component damage and wear
component or connector corrosion
component water or moisture ingress
common faults in electrical circuits, including:
open circuits
high resistance circuits
short circuits
damaged insulation
frayed wires
burnt wiring
water and moisture ingress
connector damage
terminal damage
using diagnostic flow charts
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
checking resistance, current flow and voltage drop of system circuits
procedures for using:
digital multimeters
test lights and probes
oscilloscopes
· repair procedures for automotive electrical systems, including:
selecting and soldering wires
selecting and crimping terminals
removing and replacing connectors
removing and replacing electrical systems and their components
· post-repair testing procedures for automotive electrical systems, including:
checking for electrical connector mating
checking circuit current flow
static and dynamic performance tests of automotive electrical systems.
[bookmark: _Toc43903750]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 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:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer automotive electrical system specifications
· three different vehicles or machinery with electrical system faults
· diagnostic equipment for electrical systems, including multimeter
· tools, equipment and materials appropriate for repairing automotive electrical systems, including:
automotive wiring
heat shrink
soldering iron.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903751]Links
[bookmark: _Toc41299313][bookmark: _Toc41575470][bookmark: _Toc41581979]Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc42186718][bookmark: _Toc43903752]AURETR236 Diagnose and repair electronically controlled suspension systems
[bookmark: _Toc43903753]Application
This unit describes the skills and knowledge required to diagnose and repair electronically controlled suspension systems. The systems used vary based on the work context. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The electronically controlled suspension systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, motorcycles or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903754]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43903755]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

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

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

	3. Repair electronically controlled suspension system
	3.1 Identify required information for repair activity 
3.2 Identify required repair 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: _Toc43903756]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 electronically controlled suspension 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 electronically controlled suspension system components and part identification numbers to workplace instructions, vehicle, machinery and component part lists, and manufacturer specifications
· interprets vehicle electronically controlled suspension 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 diagnostic equipment


[bookmark: _Toc43903757]Unit Mapping Information
Supersedes and is equivalent to AURETR136 Diagnose and repair electronically controlled suspension systems.
[bookmark: _Toc43903758]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299314][bookmark: _Toc41575471][bookmark: _Toc41581980][bookmark: _Toc42186719][bookmark: _Toc43903759]Assessment Requirements for AURETR236 Diagnose and repair electronically controlled suspension systems
[bookmark: _Toc43903760]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 electronically controlled suspension system components of at least two different vehicles or machinery:
ride height sensor circuits
wheel speed sensor circuits
steering rate sensor circuits
ride height control relay circuits
air compressor motor control circuits
air spring fill-vent solenoid control valve circuits
· remove, refit or replace either a solenoid actuated shock absorber or a load sensing shock absorber from an electronically controlled suspension system in one of the above vehicles or machinery, and retest the system
· carry out a diagnostic test in the course of the above for at least one of the following faults:
high resistance in an input system
loose or damaged connectors or wiring
damaged control sensors.
[bookmark: _Toc43903761]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 electronically controlled suspension systems including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair electronically controlled suspension systems, including: 
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing electronically controlled suspension systems, including procedures for:
using specialised tools and equipment
using appropriate personal protective equipment (PPE)
identifying hazards and controlling risks associated with:
working with stored energy in springs and torsion bars, including procedures for removing tension from suspension components
manual handling heavy suspension system components
· principles of electronically controlled suspension systems and associated components, including:
vehicle ride and handling
typical vehicle or machinery equipped with electronically controlled suspension systems
· purpose and operation of electronically controlled suspension systems and components, including:
adaptive suspension control module
control sensors and actuators
suspension control module functions, including:
control of air spring settings
shock damper settings
air compressor operation
· diagnostic testing procedures for electronically controlled suspension systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
using diagnostic flow charts
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
resistance and voltage drop tests
open and short circuit tests
checking shorts to signal, power circuits and grounds
repair procedures for electronically controlled suspension systems, including procedures for removing and replacing system components
post-repair testing procedures for electronically controlled suspension systems, including:
DTC clearing procedures
static and dynamic performance tests of suspension system.
[bookmark: _Toc43903762]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 electronically controlled suspension systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer specifications for electronically controlled suspension systems
· two different vehicles or machinery with faults in their electronically controlled suspension systems
· diagnostic equipment for electronically controlled suspension systems, including:
multimeter
scan tool
· tools, equipment and materials appropriate for repairing electronically controlled suspension systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903763]Links
[bookmark: _Toc41299315][bookmark: _Toc41575472][bookmark: _Toc41581981]Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc42186720][bookmark: _Toc43903764]AURETR143 Diagnose and repair electronic body management systems
[bookmark: _Toc43903765]Application
This unit describes the skills and knowledge required to diagnose and repair electronic body management systems. These systems include two-wire high and low speed (CAN-bus) and single wire low speed (LIN-bus) networked circuits in the vehicle or machinery’s embedded network electronic control system and are essential to controlling vehicle, vessel or machinery body control functions, including passenger convenience, comfort, navigation and infotainment systems. The systems used vary based on the work context. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The electronic body management systems include those in agricultural machinery, heavy commercial vehicles, light vehicles, marine vessels, or mobile plant machinery. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43903766]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43903767]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

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

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

	3. Repair electronic body management system
	3.1 Identify required information for repair activity 
3.2 Identify required repair 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: _Toc43903768]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 electronic body control 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 diagnostic equipment


[bookmark: _Toc43903769]Unit Mapping Information
Supersedes and is equivalent to AURETR043 Diagnose and repair electronic body management systems.
[bookmark: _Toc43903770]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41299316][bookmark: _Toc41575473][bookmark: _Toc41581982][bookmark: _Toc42186721][bookmark: _Toc43903771]Assessment Requirements for AURETR143 Diagnose and repair electronic body management systems
[bookmark: _Toc43903772]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 electronic body management systems of vehicles, vessels or machinery:
entry and exit systems, which must include:
power door lock circuit
key coding to vehicle
anti-theft immobilisation circuit
power window system
lighting system
navigation system
infotainment system 
passenger comfort system
supplemental restraint system (SRS) air bag
carry out a diagnostic test in the course of the above for at least one of the following faults:
high resistance in an input system
damaged connectors or wiring
shorted or worn system components.
[bookmark: _Toc43903773]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose and repair electronic body management systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair electronic body management systems, including: 
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing electronic body management systems, including procedures for:
using specialised tools and equipment
using appropriate personal protective equipment (PPE)
identifying hazards and controlling risks associated with wearing jewellery while working around high current wiring systems
disarming vehicle airbag and safety restraint systems, including:
airbag construction
safe testing
safe deployment
safe disposal
· operating principles of electronic body management systems and associated components, including types of electronic body management systems
· purpose and operation of electronic body management systems and components, including:
entry and exit systems, including:
power door lock circuits
key coding to vehicles
anti-theft immobilisation circuits
power window systems
lighting systems
navigation systems
infotainment systems
passenger comfort systems
· diagnostic testing procedures for electronic body management systems, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
· using diagnostic flow charts
· testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
resistance and voltage drop tests
open and short circuit tests
checking shorts to signal, power circuits and grounds
· repair procedures for electronic body management systems, including procedures for removing and replacing system components
· post-repair testing procedures for electronic body management systems, including:
DTC clearing procedures 
static and dynamic performance tests of electronic body management systems.
[bookmark: _Toc43903774]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 body management systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer body management system specifications
· vehicles, vessels or machinery with electronic body management system faults
· diagnostic equipment for body management systems, including:
multimeter
scan tool
· tools, equipment and materials appropriate for repairing vehicle, vessel or machinery electronic body management systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43903775]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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