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[bookmark: _Toc43887637]

AURETR123 Diagnose and repair spark ignition engine management systems
[bookmark: _Toc43887638]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the spark ignition engine management systems of vehicles, vessels or machinery. The unit involves preparing for the task, selecting the correct diagnostic procedure, carrying out the diagnosis and the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in an automotive service and repair industry. The spark ignition engine management 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: _Toc43887639]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43887640]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 spark ignition engine management system
	1.1 Access workplace instructions to identify job requirements and confirm existence of fault according to workplace procedures 
1.2 Source and interpret required information for diagnosis activity, including customer complaint, workplace and manufacturer procedures 
1.3 Source testing strategy to efficiently identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues, assess potential risks and implement control measures in line with workplace policies
1.5 Identify diagnostic tools and equipment required for the job and examine them for serviceability

	2. Diagnose engine management system
	2.1 Carry out diagnostic tests according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Analyse diagnostic test results to identify cause of fault, conducting further tests if required 
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs or adjustments according to workplace procedures

	3. Repair engine management system
	3.1 Source and interpret required information for repair activity, including manufacturer specifications, workplace and manufacturer procedures 
3.2 Identify repair tools, equipment and materials required for the job and examine for serviceability
3.3 Carry out repairs or component replacements and adjustments 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 to confirm fault rectification and repair any issues identified

	4. Complete work processes
	4.1 Carry out final inspection to ensure work meets workplace expectations and 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: _Toc43887641]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: _Toc43887642]Unit Mapping Information
Supersedes and is equivalent to AURETR023 Diagnose and repair spark ignition engine management systems.
[bookmark: _Toc43887643]Links
Companion Volume Implementation Guide is found on VETNet: 
https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1 
[bookmark: _Toc41311641][bookmark: _Toc41575476][bookmark: _Toc41581984][bookmark: _Toc42186723][bookmark: _Toc43887644]
Assessment Requirements for AURETR123 Diagnose and repair spark ignition engine management systems
[bookmark: _Toc43887645]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 spark ignition engine management systems of three different vehicles or machinery, including:
faults in two system input sensors 
faults in one system output actuator
carry out a diagnostic test in the course of the above for at least one of the following faults:
low or high pressure in the fuel system
damaged sensors, connectors or wiring
leaking or restricted injectors. 
[bookmark: _Toc43887646]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 spark ignition engine management systems, including:
[bookmark: _Hlk29394523]information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair spark ignition engine 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) relating to diagnosing and repairing spark ignition engine management systems, including procedures for:
using specialised tools and equipment, including multimeters, scan tools and oscilloscope
using appropriate personal protective equipment (PPE)
· identifying hazards and controlling risks associated with:
working on vehicle high voltage ignition systems
wearing jewellery while working around high current wiring systems
working with high pressure petrol fuel systems
environmental requirements relating to diagnosing and repairing spark ignition engine management systems
· diagnostic testing procedures for spark ignition engine management systems, including:
diagnostic flow charts
fuel system testing, including:
low pressure fuel system testing
high pressure fuel system testing
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors, fuse holders or wiring
injector testing
sensor testing
actuator testing
accessing and interpreting industry-relevant test equipment data, including:
fault codes
live data
freeze frame data
waveforms
· repair procedures for spark ignition engine management systems, including procedures for:
removing and replacing the following electrical or electronic components:
sensors
actuators, including fuel injectors and fuel pumps
adjusting and recalibrating components and associated systems
· post-repair testing procedures, including procedures for:
clearing fault codes
assessing engine performance
checking for electrical connector mating
· operating principles of spark ignition engine management systems and associated components, including:
combustion, including:
air-fuel ratios and chemistry of combustion
composition of petrol fuel, including octane rating
indirect and direct fuel injection
· purpose and operation of spark ignition engine management systems and components, including:
fuel system, including:
fuel filters
fuel pumps
fuel pressure regulators
fuel injectors
electronic control system, including the following system inputs:
throttle position sensors
coolant temperature sensors
oxygen sensors
load sensors and air flow meters
intake air temperature sensors
crankshaft position sensors
camshaft position sensors
battery voltage
accessory load sensors
knock sensors
key features of electronic control units (ECUs), including:
read-only memory (ROM)
programmable read-only memory (PROM)
electronically erasable programmable read-only memory (EEPROM)
random access memory (RAM)
multiplexing
adaptive learning
short-term fuel trim (STFT)
long-term fuel trim (LTFT)
sensor reference voltages and sensor grounds
system outputs, including:
injectors
idle speed control devices
fuel pump relays
engine cooling fans
air conditioning compressor controls
broadband intake manifolds
exhaust gas recirculation solenoid controls
carbon canister purge controls
throttle motor (drive by wire) controls
variable valve timing controls
assembly line diagnostic link (ALDL)
ignition systems and components, including:
spark plugs
ignition leads
ignition coils, including electromagnetic induction
ignition timing, including varying ignition timing according to engine load, speed and knock sensor input
dwell period
ECU control of ignition coil switching and methods of generating timing signals, including:
crankshaft position sensor signals, including inductive pick-up, Hall effect and light emitting diode (LED)
waste spark ignition systems
coil-on-plug ignition systems
integrated ignition systems.
[bookmark: _Toc43887647]Assessment Conditions
[bookmark: O_771488]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 spark ignition engine 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 specifications for spark ignition engine management systems
· three different vehicles or machinery with spark ignition engine management system faults
· diagnostic equipment for spark ignition engine management systems, including:
multimeter
scan tool
· tools, equipment and materials appropriate for repairing spark ignition engine management systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43887648]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1 
[bookmark: O_771393][bookmark: _Toc41311642][bookmark: _Toc41575477][bookmark: _Toc41581985]

[bookmark: _Toc42186724][bookmark: _Toc43887649]AURETR124 Diagnose and repair compression ignition engine management systems
[bookmark: _Toc43887650]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the compression ignition engine management systems of vehicles, vessels or machinery. The unit involves preparing for the task, selecting the correct diagnostic procedure, carrying out the diagnosis and the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in an automotive service and repair industry. The compression ignition engine management 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: _Toc43887651]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43887652]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 compression ignition engine management system
	1.1 Access workplace instructions to identify job requirements and confirm existence of fault according to workplace procedures 
1.2 Source and interpret required information for diagnosis activity, including customer complaint, workplace and manufacturer procedures 
1.3 Source testing strategy to efficiently identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues, assess potential risks and implement control measures in line with workplace policies
1.5 Identify diagnostic tools and equipment required for the job and examine them for serviceability

	2. Diagnose engine management system
	2.1 Carry out diagnostic tests according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Analyse diagnostic test results to identify cause of fault, conducting further tests if required 
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs or adjustments according to workplace procedures

	3. Repair engine management system
	3.1 Source and interpret required information for repair activity, including manufacturer specifications, workplace and manufacturer procedures 
3.2 Identify repair tools, equipment and materials required for the job and examine for serviceability
3.3 Carry out repairs or component replacements and adjustments 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 to confirm fault rectification and repair any issues identified

	4. Complete work processes
	4.1 Carry out final inspection to ensure work meets workplace expectations and 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: _Toc43887653]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: _Toc43887654]Unit Mapping Information
Supersedes and is equivalent to AURETR024 Diagnose and repair compression ignition engine management systems.
[bookmark: _Toc43887655]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1 
[bookmark: _Toc41311643][bookmark: _Toc41575478][bookmark: _Toc41581986][bookmark: _Toc42186725][bookmark: _Toc43887656]
Assessment Requirements for AURETR124 Diagnose and repair compression ignition engine management systems
[bookmark: _Toc43887657]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 compression ignition engine management systems of three different vehicles or machinery, including:
faults in two of the following:
engine position sensor
throttle position sensor
engine coolant temperature sensor
engine mass airflow (MAF) sensor
inlet air temperature (IAT) sensor
faults in one of the following:
fuel injector
engine fuel pressure sensor
boost pressure sensor
low pressure fuel delivery pump
high pressure fuel rail pump 
electronic control unit (ECU)
carry out a diagnostic test in the course of the above for at least one of the following faults:
low or high pressure in the fuel system
damaged sensors, connectors or wiring
leaking or restricted injectors.
[bookmark: O_771408][bookmark: _Toc43887658]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 compression ignition engine management systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair compression ignition engine management systems, including:
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
use of specialised tools and equipment, including multimeters, scan tools and oscilloscope
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 compression ignition engine management systems, including procedures for identifying hazards and controlling risks associated with:
working with high pressure diesel fuel systems
wearing jewellery while working around high current wiring systems
environmental requirements relating to diagnosing and repairing compression ignition engine management systems
· key features of compression ignition engine management systems and components, including common rail fuel systems and unit injection systems:
low pressure stage
high pressure stage, including:
high pressure injection pump
injectors
high pressure fuel line
compression ignition engine management systems, including:
sensors
actuators
wiring harness
electronic control module (ECM)
associated vehicle systems
· diagnostic testing procedures for compression ignition engine management systems, including:
diagnostic flow charts
fuel system testing, including:
low pressure fuel system testing
high pressure fuel system testing
testing electrical systems, including procedures for:
accessing electrical terminals and using test probes without damaging connectors or wiring
injector testing
sensor testing
actuator testing
accessing and interpreting industry-relevant test equipment data, including:
fault codes
live data
freeze frame data
waveforms
· repair for compression ignition engine management systems, including procedures for:
removing and replacing sensors
removing and replacing actuators, including fuel injectors and fuel pumps
adjusting and recalibrating components and their associated systems
· post-repair testing procedures, including procedures for:
checking fault codes
assessing engine performance 
checking for electrical connector mating
· operating principles of diesel fuel injection systems and associated components, including: 
phases of combustion
composition of diesel fuel, including cetane and sulphur content.
[bookmark: O_771409][bookmark: _Toc43887659]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 compression ignition engine 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 specifications for compression ignition engine management systems
· three different vehicles or machinery with compression ignition engine management system faults
· diagnostic equipment for compression ignition engine management systems, including:
multimeter
scan tool
· tools, equipment and materials appropriate for repairing compression ignition engine management systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43887660]Links
Companion Volume Implementation Guide is found on VETNet:  
[bookmark: _Toc41311644][bookmark: _Toc41575479][bookmark: _Toc41581987]https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1 

[bookmark: _Toc42186726][bookmark: _Toc43887661]AURETR131 Diagnose and repair ignition systems
[bookmark: _Toc43887662]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the ignition systems of vehicles, vessels or machinery. The unit involves preparing for the task, selecting the correct diagnostic procedure, carrying out the diagnosis and the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in an automotive service and repair industry. The ignition 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: _Toc43887663]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43887664]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 ignition system
	1.1 Access workplace instructions to identify job requirements and confirm existence of fault according to workplace procedures 
1.2 Source and interpret required information for diagnosis activity, including customer complaint, workplace and manufacturer procedures 
1.3 Source testing strategy to efficiently identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues, assess potential risks and implement control measures in line with workplace policies
1.5 Identify diagnostic tools and equipment required for the job and examine them for serviceability

	2. Diagnose ignition system
	2.1 Carry out diagnostic tests according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Analyse diagnostic test results to identify cause of fault, conducting further tests if required 
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs or adjustments according to workplace procedures

	3. Repair ignition system
	3.1 Source and interpret required information for repair activity, including manufacturer specifications, workplace and manufacturer procedures 
3.2 Identify repair tools, equipment and materials required for the job and examine for serviceability
3.3 Carry out repairs or component replacements and adjustments 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 to confirm fault rectification and repair any issues identified

	4. Compete work processes
	4.1 Carry out final inspection to ensure work meets workplace expectations and 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: _Toc43887665]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: _Toc43887666]Unit Mapping Information
Supersedes and is equivalent to AURETR031 Diagnose and repair ignition systems.
[bookmark: _Toc43887667]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1 
[bookmark: _Toc42186727][bookmark: _Toc43887668]
Assessment Requirements for AURETR131 Diagnose and repair ignition systems
[bookmark: _Toc43887669]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 ignition systems of two different vehicles, vessels or machinery, including faults in two of the following:
magneto with contact points
magneto with solid state trigger
capacitive discharge ignition
distributor with contact points
distributor with hall effect sensor
distributor with induction magnetic trigger
distributor with optical sensor
waste spark
coil on plug
carry out a diagnostic test in the course of the above for at least one of the following faults:
high resistance in an ignition system
loose or damaged connectors or wiring
malfunctioning ignition coils.
[bookmark: _Toc43887670]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 ignition systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace information required to diagnose and repair ignition 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 ignition systems, including procedures for:
using specialised tools and equipment, including multimeters, scan tools and oscilloscope
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
environmental requirements relating to diagnosing and repairing ignition systems
· diagnostic testing procedures for ignition systems, including:
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 ignition system circuits
testing ignition coils
using oscilloscopes, including interpreting ignition system primary and secondary waveforms
· repair procedures for ignition systems, including:
removing and replacing faulty or damaged components
· post-repair testing procedures for ignition systems, including static and dynamic performance tests of ignition systems
· operating principles of ignition systems and associated components, including:
generating principles, including Faraday’s law and inducing an electromotive force (EMF)
· key features of ignition systems and components, including:
ignition coils, including:
internal component function and operation: primary windings, iron core and secondary windings
electromagnetic induction in the coil
spark plugs: identification, thread size, reach, heat range, resistance-type plugs, and type and number of earth electrodes
ignition leads
firing order
electronic ignition systems, including:
pulse generator systems: stator and rotor units, ignition control units, current limiting and dwell control
Hall effect systems: Hall effect device, and permanent magnet and signal waveform
optical ignition systems: light emitting diodes (LEDs), rotating disc and optical electronic semiconductors
coil on plug ignition systems.
[bookmark: O_771485][bookmark: _Toc43887671]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 ignition 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 ignition system specifications
· two different vehicles, vessels or machinery with ignition system faults
· diagnostic equipment for ignition systems, including:
multimeter
scan tool
oscilloscope
· tools, equipment and materials appropriate for repairing vehicle, vessel or machinery ignition systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43887672]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41311645][bookmark: _Toc41575480][bookmark: _Toc41581988][bookmark: _Toc42186728][bookmark: _Toc43887673]AURETR135 Apply knowledge of petrol and diesel engine operation
[bookmark: O_794709][bookmark: O_794710][bookmark: _Toc43887674]Application
This unit describes the skills and knowledge required to apply knowledge of petrol and diesel engine components and systems, as well as of the principles of engine operation, during the testing and repair of basic electrical circuits in vehicles, vessels and machinery.
The unit applies to those who work in the automotive service and repair industry. The engines include those in agricultural machinery, heavy commercial vehicles, light vehicles, vessels, mobile plant machinery, motorcycles or outdoor power equipment.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: O_794712][bookmark: O_794713][bookmark: _Toc43887675]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43887676]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Identify relevant information relating to petrol and diesel engine operation in work activities
	1.1 Identify functions of engine components during testing and repair activities
1.2 Identify functions of ignition, charging, starting and engine management systems during testing and repair activities

	2. Apply knowledge of petrol and diesel engine operation in work activities
	2.1 Identify effect of electrical system on engine performance during testing and repair activities
2.2 Apply knowledge of the relationship that a four-stroke cycle petrol engine has with vehicle ignition, starting, air and fuel delivery and cooling systems
2.3 Apply knowledge of the relationship that a diesel engine has with vehicle ignition, starting, air and fuel delivery and cooling systems

	3. Evaluate knowledge of petrol and diesel engine operation 
	3.1 Regularly check knowledge is regularly with colleagues and supervisor 
3.2 Update knowledge as required according to role requirements


[bookmark: _Toc43887677]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning
	· locates required sources of information efficiently

	Reading 
	· interprets a range of technical information relating to petrol and diesel engines and their operation

	Numeracy 
	· interprets numbers and units relating to petrol and diesel engines in automotive technical information
· uses basic mathematical operations to calculate engine dimensions, such as bore, stroke power, and torque
· interprets numbers and units used with measuring equipment, such as compression gauges and cylinder leakage testers


[bookmark: O_794716][bookmark: O_794717][bookmark: _Toc43887678]Unit Mapping Information
Supersedes and is equivalent to AURETR035 Apply knowledge of petrol and diesel engine operation.
[bookmark: _Toc43887679]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1 
[bookmark: _Toc42186729][bookmark: _Toc43887680]
Assessment Requirements for AURETR135 Apply knowledge of petrol and diesel engine operation
[bookmark: O_794719][bookmark: O_794720][bookmark: _Toc43887681]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: 
· apply knowledge of petrol and diesel engine operation during the testing and repair of three different vehicle, vessel or machinery electrical systems
· evaluate and expand knowledge of petrol and diesel engine operation, including demonstrating knowledge of one of the following:
a new automotive petrol and diesel engine testing procedure
a new automotive petrol and diesel engine repair procedure
a new automotive petrol and diesel engine technology.
[bookmark: _Toc43887682]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 sources of technical information relevant to automotive electrical systems, including:
workplace service information
automotive engine mechanical texts
vehicle workshop manuals
service bulletins
technical articles
automotive textbooks
· classifications of engines, including:
internal combustion
reciprocating and rotary engines
spark ignition engines 
compression ignition engines
engine cylinder arrangements
· engine configurations, including:
inline engines, V type engines and slant cylinder engines
opposed cylinder engines
· camshaft and valve locations, including:
overhead cam (OHC)
overhead valve (OHV)
· engine operating principles, including:
two-stroke cycles
four-stroke cycles
· engine measurement and performance ratings
· operating performance of engines, including:
petrol engines
diesel engines
· petrol and diesel engine operation, including:
engine construction
engine types and configuration
two-stroke and four-stroke
cycles of engine operation, including:
intake stroke
compression stroke
power stroke
exhaust stroke
firing orders
ignition types, including:
spark
compression
engine mounting location, including:
front longitudinal
front transverse
mid transverse
measurement and performance, including:
bore and stroke
displacement
compression ratio
engine efficiency
torque versus horsepower
· engine components, including:
top of engine, including:
timing belt or chain
camshaft timing pulley
camshaft single and dual
rocker arms and shafts
intake valves and springs
exhaust valves and springs
cylinder head
front of engine, including:
crankshaft
crankshaft timing pulley
crankshaft pulley and balancer
rear of engine, including:
flywheel
starter ring gear
bottom of engine, including:
engine block
crankshaft
crankshaft balance weights
crankshaft main bearing journals
pistons
connecting rods
· relationships between electrical systems and engine performance, including:
ignition system and engine power and torque, including:
ignition timing
combustion stroke pressure
diesel injection system and engine power and torque, including:
injection timing
combustion stroke pressure
starter motor system, including:
current draw of starting system of high compression engines
types of batteries and starter motors for petrol and diesel engines
wiring requirements of starter motor systems for petrol and diesel engines
charging system, including system requirements for low and high-speed engines.
[bookmark: O_794722][bookmark: _Toc43887683]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 having applied knowledge of petrol and diesel engine systems and components to the vehicles and machinery that they have worked on, e.g. work orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· technical information relating to petrol and diesel engines
· automotive tools and electrical test equipment relating to the system being tested or repaired
· three different vehicles, vessels or machinery with functional electrical systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43887684]Links
[bookmark: O_794725][bookmark: _Toc41311646][bookmark: _Toc41575481][bookmark: _Toc41581989]Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc42186730][bookmark: _Toc43887685]AURETR144 Diagnose and repair integrated engine and transmission management systems
[bookmark: _Toc43887686]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the engine and transmission management systems of vehicles or machinery. These systems communicate on the vehicle two-wire (CAN-bus) networked controlled circuit and are an integral part of an engine and transmission management system. The unit involves preparing for the task, selecting the correct diagnostic procedure, carrying out the diagnosis and the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in an automotive service and repair industry. The engine and transmission management systems include those in agricultural machinery, heavy commercial vehicles, light vehicles or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43887687]Unit Sector
Electrical Technical – Electrical and Electronics
[bookmark: _Toc43887688]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Prepare to diagnose and repair engine and transmission management system
	1.1 Access workplace instructions to identify job requirements and confirm existence of fault according to workplace procedures 
1.2 Source and interpret required information for diagnosis activity, including customer complaint, workplace and manufacturer procedures 
1.3 Source testing strategy to efficiently identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues, assess potential risks and implement control measures in line with workplace policies
1.5 Identify diagnostic tools and equipment required for the job and examine them for serviceability

	2. Diagnose engine and transmission management system
	2.1 Carry out diagnostic tests according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Analyse diagnostic test results to identify cause of fault, conducting further tests if required 
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs or adjustments according to workplace procedures

	3. Repair engine and transmission management system
	3.1 Source and interpret required information for repair activity, including manufacturer specifications, workplace and manufacturer procedures 
3.2 Identify repair tools, equipment and materials required for the job and examine for serviceability
3.3 Carry out repairs or component replacements and adjustments 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 to confirm fault rectification and repair any issues identified

	4. Complete work processes
	4.1 Carry out final inspection to ensure work meets workplace expectations and 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: _Toc43887689]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 skills to:
	· uses specialised diagnostic equipment


[bookmark: _Toc43887690]Unit Mapping Information
Supersedes and is equivalent to AURETR044 Diagnose and repair integrated engine and transmission management systems.
[bookmark: _Toc43887691]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1 
[bookmark: _Toc41311647][bookmark: _Toc41575482][bookmark: _Toc41581990][bookmark: _Toc42186731][bookmark: _Toc43887692]
Assessment Requirements for AURETR144 Diagnose and repair integrated engine and transmission management systems
[bookmark: _Toc43887693]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 integrated engine and transmission management systems of two different vehicles or machinery, in which the work must involve removing, refitting or replacing a system component that affects the operation of both the engine and the transmission management system.
[bookmark: _Toc43887694]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 integrated engine and transmission management systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair integrated engine and transmission 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 integrated engine and transmission management 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
wearing jewellery while working around high current wiring systems
environmental requirements relating to diagnosing and repairing integrated engine and transmission management systems
· diagnostic testing procedures for integrated engine and transmission management 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
resistance and voltage drop tests
open and short circuit tests
checking shorts to signal, power circuits and grounds
· repair procedures for integrated engine and transmission management systems, including procedures for removing and replacing system components
· post-repair testing procedures, including:
DTC clearing procedures 
static and dynamic performance tests
· integrated engine and transmission management system principles, including:
engine and transmission management system topography, inputs and outputs
typical vehicle or machinery systems equipped with engine and transmission management systems
· key features of integrated engine and transmission management systems and components, including:
control modules
control sensors and actuators
communication systems, including controlled area network data bus (CAN-bus).
[bookmark: O_771561][bookmark: _Toc43887695]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 integrated engine and transmission 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 specifications for engine and transmission management systems
· two different vehicles or machinery with integrated engine and transmission management system faults
· diagnostic equipment for integrated engine and transmission management systems, including:
multimeter
scan tool
· tools, equipment and materials appropriate for repairing vehicle engine and transmission management systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43887696]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41311648][bookmark: _Toc41575483][bookmark: _Toc41581991][bookmark: _Toc42186732][bookmark: _Toc43887697]AURTTR101 Diagnose complex faults in engine management systems
[bookmark: _Toc43887698]Application
This unit describes the skills and knowledge required to diagnose complex faults in engine management systems and identifying the repair action necessary to restore system performance. The systems used vary based on the work context. It involves confirming the existence of a fault, developing a diagnostic testing strategy, diagnosing the cause of the fault, reporting conclusions and making repair recommendations. Complex faults are outside the normal scope of a technician’s diagnosis and repair work. They include intermittent faults, multi-system faults, faults introduced as a result of system repairs, and indirect faults caused by the influence of external systems, requiring the application of complex diagnostic processes to resolve.
The unit applies to those who work in the automotive service and repair industry. The engine management systems include those in vehicles from all sectors of the industry.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43887699]Unit Sector
Mechanical Miscellaneous Technical – Electrical and Electronics
[bookmark: _Toc43887700]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

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

	1. Identify and confirm the work requirement
	1.1 Identify job requirements from workplace instructions 
1.2 Confirm nature of fault according to workplace procedures
1.3 Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures

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

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

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


[bookmark: _Toc43887701]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops own approach to a task, including steps to confirm findings
· applies diagnostic skills to different vehicles or machinery

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

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

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

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

	Technology 
	· uses measuring equipment
· uses specialised diagnostic equipment


[bookmark: _Toc43887702]Unit Mapping Information
Supersedes and is equivalent to AURTTR001 Diagnose complex faults in engine management systems.
[bookmark: _Toc43887703]Links
Companion Volume Implementation Guide is found on VETNet:  https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41311649][bookmark: _Toc41575484][bookmark: _Toc41581992][bookmark: _Toc42186733][bookmark: _Toc43887704]Assessment Requirements for AURTTR101 Diagnose complex faults in engine management systems
[bookmark: _Toc43887705]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose a complex fault in three different engine management systems in which the work for at least two of the systems must involve a different complex fault from the following:
an intermittent fault
a fault that affects more than one system
a fault introduced as a result of a system repair 
an indirect fault caused by the influence of external systems
develop a testing strategy to diagnose the causes of the complex faults in the above systems.
[bookmark: _Toc43887706]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 complex faults in engine management systems, including:
engine management system manufacturer specifications
information from customers and supervisors
· workplace procedures required to diagnose and repair complex faults in engine management systems, including:
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing complex faults in engine management systems, including procedures for:
working with high pressure petrol fuel systems
working on vehicle high voltage ignition systems
identifying hazards and controlling risks associated with wearing jewellery while working around high current wiring systems
environmental requirements relating to engine management systems
· types of complex faults relating to engine management systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
· key features of engine management systems, including:
injectors
air flow meters
temperature sensors
pressure sensors
throttle position sensors
· testing procedures for engine management systems, including procedures for:
dynamic and static testing of vehicle or machinery
component failure analysis
· types and key features of diagnostic testing equipment required to diagnose complex faults in engine management systems, including:
scan tools
oscilloscopes 
· procedures for accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs), including:
conditions that set the DTCs
conditions for running DTCs
live data
freeze frame data
waveforms.
[bookmark: O_773194][bookmark: _Toc43887707]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the engine 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 engine management system specifications
· three different vehicles or machinery with complex faults in their engine management systems
· engine management system diagnostic equipment, including scan tools and oscilloscopes
· tools, equipment and materials appropriate for diagnosing complex faults in engine management systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43887708]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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