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MSS405030 - Optimise cOSt Of @ ProdUCE OF SEIVICE ......ccciiuuiiieiiiiie ittt 635
MSS404052 - Apply statistics to operational PrOCESSES ........ciciiuiiieiiiiiie it 635
22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
o
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MSS405075 - Facilitate the development of @ NewW Product ............eevveeiiiiiiiiii e 635
MSMSUP400 - Develop and monitor QUAlity SYSEEIMS .......coiiiiiiiiiiiieeie et a e e ee e e 635
SUPPlY Chain MANAQEMENT .....oiiii ittt et e e e e e et bt e e et e e e s e aanbbeeeeaeeeaaanbbaeeeaaeeeaaannne 636
TLIL5055 - Manage @ SUPPIY ChaIN ......cooiiiiiiiiece et e s e e e e e e st e e e e e e e e e nntnrneeeaaeeean 636
TLIR5006 - Develop, implement and review purchasing Strategies..........c..eveieiereiiiieie e 636
TLIR5014 - MANAQJE SUPPIEIS . ..eeiiiiiieie ettt e e e e e e e s e e e e e e e s st e e e e e e e s santataeeeeeeessanntntneeeeaeanan 636
MEM30016A - Assist in the analysis of a SUPPlY CRaIN ...........oooiiiiiiii e 636
VU22514 - Manage inventory and operational controls within the supply chain ........ccccccccoiiiinnn, 637
VU22515 - Manage supply chain forecasting and materials planning..........cccccccceeviiiiiiieeee e, 644
VU22516 - Manage supply Chain qUAalItY..........c.eeiiiiiiiiiiiie et 652
VU22517 - Manage and maintain supply chain network communication and relationships.................... 660
VU22518 - Manage global sourcing and supply of domestic supply Chains ...........cccccceiiiiiieiniiie e, 667
VU22519 - Manage warehouse packaging, materials handling and operational performance ................ 675
VU22528 - Manage and review supply chain continuous improvement and benchmarked performance 683
VU22529 - Perform competitive bidding, contract preparation and contract management tasks............. 690
Engineering Maintenance Management (EMM) ..........ouiiiiiiiiiiiiiiiiiiieeieieeeeeeeeeseeeeseeseeesseesesssasssssesenssnnnee 698
MEM14088A - Apply maintenance engineering techniques to equipment and component repairs and modifications
................................................................................................................................................................... 698
MEM14092A - Integrate maintenance fundamentals into an engineering task ................uevvevvveeeveeeeeeennnn. 698
MEM23125A - Evaluate maintenanCe SYSIEIMS ......cciiuiiiiiiiiiie ittt st e asbe e e e neeas 698
MEM30017A - Use basic preventative maintenance techniques and toolS............cccccoceiiiiiiiiiiee e, 698
VU22530 - Plan, implement and apply preventative maintenance procedures .........ccccoeeeeeeeeeeeeeeeeeeeeeennn. 699
VU22531 - Establish and manage maintenance SYSIEMS .......c.uuiiiiiiiiieiiiiiee it 705
VU22532 - Select and apply lubrication prinCiples........coo o 711
VU22533 - Maintain bearing and rotary shaft assemblies ... 717
VU22534 - Perform vibration measurement and CONIOL..........ccuuviiiiiieiiiiiiiieiie e e 723

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD
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Section A: Copyright and course classification information

1.

2.

Copyright owner
of the course

Address

3. Type of
submission

4. Copyright
acknowledgement

Copyright of this material is held by the Department of Jobs, Skills,
Industry and Regions.

© State of Victoria (Department of Jobs, Skills, Industry and Regions)
2018

Deputy CEO

Victorian Skills Authority

Department of Jobs, Skills, Industry and Regions (DJSIR)
GPO Box 4509

Melbourne Vic 3001

Organisational Contact:

Manager, Training and Learning Products Unit
Engagement Branch

Victorian Skills Authority

Email: course.enquiry@djsir.vic.gov.au

Day-to-day contact:

Curriculum Maintenance Manager — Engineering Industries
Box Hill Institute

Private Bag 2014,

Box Hill, Victoria 3128

Email: cmmei@boxhill.edu.au

Re-accreditation

Copyright of the following units of competency from nationally endorsed
training packages is administered by the Commonwealth of Australia and
can be accessed from Training.gov.at (see website here)

© Commonwealth of Australia
BSB Business Services Training Package
— BSBINM601 Manage knowledge and information
— BSBMGT502 Manage people performance
— BSBMGT517 Manage operational plan
— BSBMGT605 Provide leadership across the organisation
— BSBMGT608 Manage innovation and continuous improvement
— BSBPMG411 Apply project quality management techniques

— BSBPMGA414 Apply project information and communications
techniques

— BSBPMG513 Manage project quality

— BSBPMG516 Manage project information and communication
— BSBPMG521 Manage project integration

— BSBPMG522 Undertake project work

— BSBPMGG605 Direct quality management of a project program

— BSBPMG609 Direct procurement and contract for a project
program

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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— BSBREL402 Build client relationships and business networks
— BSBRSK501 Manage risk

— BSBSUS501 Develop workplace policy and procedures for
sustainability

— BSBWHS501 Ensure a safe workplace
— BSBWHS507 Contribute to managing WHS information systems
CPCO08 - Construction, Plumbing and Services Training Package

— CPCCBC4004A Identify and produce estimated costs for building
and construction projects

CPC - Construction, Plumbing and Services Training Package

— CPCCWHS1001 Prepare to work safely in the construction
industry

CPPO7 — Property Services Training package

— CPPBDN5013A Develop and collaborate on building information
models for small-scale building design projects

CPP — Property Services Training package

— CPPBDN4004 Set up BIM-capable software and files for building
design drafting projects

MSS — Sustainability Training Package

— MSS015002 Develop strategies for more sustainable use of
resources

— MSS015007 Develop a business case for sustainability
improvements

— MSSO015008 Develop strategic sustainability plans

— MSS405001 Develop competitive systems and practices for an
organisation

— MSS405030 Optimise cost of a product or service

— MSS404052 Apply statistics to operational processes

— MSS405075 Facilitate the development of a new product
MSM — Manufacturing Training Package

— MSMENV272 Participate in environmentally sustainable work
practices

— MSMSUP400 Develop and monitor quality systems
MEMOS5 - Metals and Engineering Training package
— MEMO09002B Interpret technical drawing

— MEMO09009C Create 2D drawings using computer aided design
system

— MEMO09010C Create 3D models using computer aided design
system

— MEMO09011B Apply basic engineering design concepts

— MEMO09022A Create 2D code files using computer aided
manufacturing system

— MEMO09023A Create 3D code files using computer aided
manufacturing system

- MEMO09157A Perform mechanical engineering design drafting
— MEMO09158A Perform mechatronics engineering design drafting

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD
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— MEMO09155A Prepare mechanical models for computer-aided
engineering (CAE)

— MEMO09156A Prepare mechatronic models for computer-aided
engineering (CAE)

— MEMO09213A Produce schematic drawings for hydraulic and
pneumatic fluid power systems

— MEM10004B Enter and change programmable controller
operational parameters

— MEM10005B Commission programmable controller programs
— MEM12023A Perform engineering measurements

— MEM13014A Apply principles of occupational health and safety in
work environment

— MEM14005A Plan a complete activity

— MEM14088A Apply maintenance engineering techniques to
equipment and component repairs and modifications

— MEM14091A Integrate manufacturing fundamentals into an
engineering task

— MEM14092A Integrate maintenance fundamentals into an
engineering task

— MEM16006A Organise and communicate information

— MEM16008A Interact with computing technology

— MEM16010A Write reports

- MEM18001C Use hand tools

- MEM18002B Use power tools/hand held operations

— MEM18052B Maintain Fluid Power Systems for Mobile Plant

— MEM18055B Dismantle, replace and assemble engineering
components

— MEMZ22001A Perform engineering activities
— MEMZ22002A Manage self in an engineering environment

— MEM22012A Coordinate resources for an engineering project or
operation

— MEM22013A Coordinate engineering projects

- MEMZ22014A Coordinate engineering-related manufacturing
operations

— MEM23003A Operate and program computers and/or controllers
in engineering situations

— MEMZ23004A Apply technical mathematics

— MEM23005A Apply statistics and probability techniques to
engineering tasks

— MEM23006A Apply fluid and thermodynamics principles in
engineering

— MEM23007A Apply calculus to engineering tasks

— MEM23008A Apply advanced algebra and numerical methods to
engineering tasks

— MEM23063A Select and test mechanical engineering materials
— MEM23064A Select and test mechatronic engineering materials
- MEM23109A Apply engineering mechanics principles

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD
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— MEM23111A Select electrical equipment and components for
engineering applications

— MEM23112A Investigate electrical and electronic controllers in
engineering applications

— MEM23114A Evaluate thermodynamic systems and components
— MEM23115A Evaluate fluid power systems

— MEM23116A Evaluate programmable logic controller and related
control system component applications

— MEM23117A Evaluate microcontroller applications

— MEM23120A Select mechanical machine and equipment
components

— MEM23121A Analyse loads on frames and mechanisms

— MEM23122A Evaluate computer integrated manufacturing
systems

— MEM23123A Evaluate manufacturing processes

— MEM23134A Evaluate jigs and fixtures

— MEM23125A Evaluate maintenance systems

— MEM23126A Evaluate industrial robotic applications
— MEM23131A Evaluate rapid prototyping applications
— MEM23132A Evaluate rapid manufacturing processes
— MEM23133A Evaluate rapid tooling applications

— MEMZ23138A Evaluate suitability of materials for engineering-
related applications

— MEM234003A Design machines and ancillary equipment

— MEM234004A Design for engineering-related noise and vibration
mitigation

- MEM234032A Manage fluid power related technologies in an
enterprise

— MEM234010A Design microcontroller applications

— MEM234011A Design programmable logic controller applications

— MEM234014A Design a robotic system

— MEM24012C Apply metallurgy principles

— MEMB30007A Select common engineering materials

— MEMB30010A Set up basic hydraulic circuits

— MEMS30011A Setup basic pneumatic circuits

— MEM30012A Apply mathematical techniques in a manufacturing
engineering or related environment

— MEM30014A Apply basic just in time systems to the reduction of
waste

— MEMS30016A Assist in the analysis of a supply chain

— MEMS30017A Use basic preventative maintenance techniques and
tools

— MEM30027A Prepare basic programs for programmable logic
controllers

— MEM30029A Use workshop equipment and processes to
complete an engineering project

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD
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MEM30031A Operate computer-aided design (CAD) system to
produce basic drawing elements

MEM30033A Use computer-aided design (CAD) to create and
display 3D models

TLI - Transport and Logistics Training Package

TLIL5055 Manage a supply chain
TLIR5006 Develop, implement and review purchasing strategies
TLIR5014 Manage suppliers

Copyright of the following units of competency from accredited curricula
is held by the Department of Education and Training, Victoria © State of
Victoria. The following curricula can be downloaded free of charge from
the Victorian Department of Education and Training website at (see
website here)

22263VIC Certificate IV in Integrated Technologies

VU21170 Implement and maintain control systems for industrial
processes

VU21172 Apply instrumentation principles to industrial control
systems

VU21173 Interface control systems to industrial processes and
analyse data from SCADA systems

VU21174 Program control systems

VU21176 Utilise digital electronics for control applications
VU21232 Program, operate and select a robotics systems
VU21270 Implement control processes using PLCs

VU21545 Evaluate proportional and servo controlled fluid power
systems

VU21546 Monitor and adjust an integrated fluid power control
system

VU21547 Select components for an integrated fluid power design
project

VU21548 Install and commission an integrated fluid power system

VU21549 Conduct a feasibility study for an integrated fluid power
system

VU21551 Test and monitor fluid power circuits
VU21609 Install and maintain hydraulic/pneumatic systems

22470VIC Certificate Il in Engineering Studies

VU22330 Select and interpret drawings and prepare three
dimensional (3D) sketches and drawings

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD
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5. Licensing and
franchise

6. Course
accrediting body

7. AVETMISS
information
8. Period of

accreditation
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Copyright of this material is reserved to the Crown in the right of the
State of Victoria.

© State of Victoria (Department of Education and Training DET) 2018.

This work is licensed under a Creative Commons Attribution-NoDerivs
3.0 Australia licence (see website here). You are free to use copy and
distribute to anyone in its original form as long as you attribute
Department of Education and Training as the author and you license any
derivative work you make available under the same licence.

Request for other use should be addressed to:

Executive Director

Industry Engagement and VET Systems
Higher Education and Skills Group
Department of Education and Training (DET)
Email: course.enquiry@edumail.vic.gov.au

Copies of this publication can be downloaded free of charge from
the DET website here.

Victorian Registration and Qualifications Authority

ANZSCO Code - 6 digit
(Australian and New Zealand Standard Classification of Occupations)
312512 Mechanical Engineering Technician

312212 Civil Engineering Technician

ASCED Code - 4 digit
(Field of Education)
0301 Manufacturing Engineering and Technology

National course code
22478VIC Diploma of Engineering Technology
22479VIC- Advanced Diploma of Engineering Technology

1 July 2018 — 31 December 2024
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Section B: Course information

1. Nomenclature

Standard 1 AQTF Standards for Accredited Courses

1.1. Name of the
gualification

Diploma of Engineering Technology
Advanced Diploma of Engineering Technology

1.2. Nominal duration
of the course

Diploma of Engineering Technology — a minimum of 900 hours
Advanced Diploma of Engineering Technology — a minimum of 1750 hours

2. Vocational or educati

onal outcomes Standard 1 AQTF Standards for Accredited Courses

2.1. Purpose of the
course

The Diploma/Advanced Diploma of Engineering Technology are
designed to qualify graduates for employment opportunities at para
professional level in a range of engineering, manufacturing and related
industries roles.

The courses allow for direct entry of school leavers as well as catering
for tradespersons and technicians who wish to upskill for entry into para
professional positions.

Graduates of these courses will have the knowledge and skills to
contribute to the capability of the engineering, manufacturing and related
industries to maintain their competitiveness in a global market place
through the application of advanced engineering and manufacturing
practices, value adding to existing products and services and the
development of new and innovative products, services and production
processes.

Specifically graduates of the Diploma of Engineering Technology will be
able to:

¢ implement and utilise engineering solutions in mechanical, civil
and manufacturing engineering applications requiring substantial
theoretical concepts

¢ analyse, diagnose and plan with respect to mechanical, civil
construction and manufacturing engineering solutions that have a
basis in engineering technology

e use complex technical information and concepts to plan and
implement solutions for a range of engineering environments and
contexts

e troubleshoot interfacing problems between disparate technical or
engineering systems
¢ provide substantial support in managing complex projects within
given time and budgetary constraints
e manage prescribed technical objectives within organisations that
have outputs based on engineering application.
Graduates of the Advanced Diploma of Engineering Technology will be
able to:
o recall and apply engineering and scientific principles in designing
mechanical, civil and manufacturing engineering applications
based on a well-founded specialist knowledge domain

e analyse, diagnose, design and execute judgments with respect to
mechanical, civil construction and manufacturing solutions that

have a basis in engineering technology

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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e prepare a brief on technical solutions and concepts with options
for various engineering environments and contexts

e integrate and solve interfacing problems between disparate
technical or engineering systems

e manage complex projects on time and within budget

e manage autonomously a range of technical objectives within
organisations that have outputs based on engineering application.

3. Development of the c

ourse Standards 1 and 2 AQTF Standards for Accredited Courses

3.1. Industry/
enterprise/
community needs

The engineering, manufacturing and related industries are extremely
diverse. They encompass a broad range of industries such as: transport,
electrical and electronics, machinery, aerospace and aviation, defence,
chemicals and plastics, medical, pharmaceuticals, new energy
technology, fabricated metals, non-metallic products, textiles, clothing
and footwear (TCF) and food processing.

The engineering, manufacturing and related industries are also the
cornerstone of the Victorian economy. Victoria is the home of over
13,000 manufacturing firms employing approximately 280,000 people -
the State’s largest employer, and represents a significant share (about
$27.7 billion or 10%) of the Victoria’s gross domestic product (GDP)
output.

Manufacturing is a changing industry. It is now more complex with inter-
dependencies between services, design, and digital technologies and
growing connections across value chains. Many of the jobs in the
manufacturing industry are now non-production roles and relate to
research and development, design, supply chain and logistics,
customised goods, post-sales support and services.

Victoria’s engineering and manufacturing industry leads the nation in
research and development (R&D) spending, which not only includes new
product development, but also new and innovative manufacturing
technologies and production processes. A number of global companies
have based their R&D design and engineering operations in Victoria to
take advantage of local capabilities. A number of defence related R&D
facilities are based in Victoria and includes BAE Systems, Thales,
Siemens, BMT Design and Technology and Lockheed Martin. The
automotive industry (Ford, GMH and Toyota) have also retained and
expanded their R&D facilities in Victoria even though vehicle
manufacturing ceased in Australia at the end of 2017.

It is important for the State’s current and future economy that there
continues to be a ready supply of well-trained engineering graduates to
meet the industry’s need to continue to develop world class products and
innovative manufacturing practices to remain competitive in global
markets.

The current 22229VIC/22228VIC Diploma/Advanced Diploma of
Engineering Technology have a sound track record of meeting the
engineering and manufacturing industries requirements for well-trained
technician and para professional engineers with 92% graduates either
employed or completing further study. These courses have provided a
post-secondary school/non trade study pathway into the
engineering/manufacturing industry for a significant number of years.
Enrolments numbers have remained healthy and consistent for the past
four years (see Item 3.2 for actual figures) and it is anticipated annual

enrolments for the revised qualifications will be similar.

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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Although the current MEMO5 Metals and Engineering Training Package
Diploma/Advanced Diploma qualifications:

— MEM50105 Diploma of Engineering - Advanced Trades
— MEM50212 Diploma of Engineering - Technical
- MEM60112 Advanced Diploma of Engineering

have been updated they continue to have a post trade focus and lack the
units of competency that a para profession engineer/technician will
require in an advanced manufacturing environment where integration of a
range of technologies is becoming the norm rather than the exception. It
should be noted however, a large number of existing training package
units including a significant number of MEM units have been evaluated
and considered suitable for inclusion in each qualification.

The CMM-Engineering Industries will work with relevant Skills Service
Organisation (IBSA) now responsible for the MEM training package to
upgrade the MEM qualifications with the aim that in the longer term, the
Victorian accredited courses can be superseded by qualifications from
the MEM training package.

For the reaccreditation of the Diploma and Advanced Diploma of
Engineering Technology there has been an extensive review of the
existing courses and as consequence a number of changes have been
made to ensure the qualifications retain their relevance for the Victorian
engineering, manufacturing and related industries.

The re-accredited Diploma and Advanced Diploma of Engineering
Technology are designed to:
e generate a training pathway for both new entrants and mature
age learners to gain higher-level skills in manufacturing,
engineering and related industries

e provide skills and knowledge at para professional level that will
assist industry to stay competitive in the global market place

e provide the knowledge and skills to enable industry to add value
to its’ products and services and play an ongoing role in the
economic wellbeing of Victoria.

A Project Steering Committee was established to advise on the review
and redevelopment of the courses and to confirm their alignment to
industry current and future needs.

The membership of the committee are:

Alan Bradley — Engineers Australia — Accreditation Consultant
(Chairperson)

Greg Warren Metal, Engineering Skills Advisory Body (MESAB)
Craig Hilton Australian Industry Group (AiGroup)

Shanti Krishnan  Swinburne University of Technology

Tony Cheers Hydraulics Specialists Australia

Geoff Wallace VicRoads

lan Turnbull Applied Technology Training and Consulting Australia
Tony Ross Hospira Company

Arvind Sharma RMIT

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD
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Stuart Gurney ANCA Pty Ltd
Nick Miller Australian Industry Group (AiGroup)

In Attendance:
George Adda Box Hill Institute
Dennis Crowley  Box Hill Institute
Mark Patman ANCA
Md Aftabuzzaman Melbourne Polytechnic
Robert Presutti Melbourne Polytechnic
These courses:

— do not duplicate, by title or coverage, the outcomes of an
endorsed training package qualification

— are not a subset of a single training package qualification that
could be recognized through one or more statements of
attainment or a skill set

— do not include units of competency additional to those in a
training package qualification that could be recognised through
statements of attainment in addition to the qualification

— do not comprise units that duplicate units of competency of a
training package qualification.

3.2. Review for re-
accreditation

An extensive review of the current courses was undertaken by the CMM
Engineering Industries under the guidance of the Project Steering
Committee which included:
— examination of the enrolments history for both qualifications for
the past four years (see table below)

Qualification 2014 | 2015 | 2016 | 2017
22229VIC Diploma of Engineering Technology 380 431 405 345
22228VIC Advanced Diploma of Engineering 938 945 1074 | 1056
Technology

(Totals include both Government funded and Fee for Service enrolments)
— examination of the delivery history of all units in both
gualifications over the past four years
— assessment of the feedback gathered from RTOs including
student surveys
— review of the currency of existing units
— research of the industry changes/needs especially the impact of
advanced manufacturing requirements and
— preparation of a skills and knowledge profile for each industry
stream at Diploma and Advanced Diploma level (refer
Appendices 4 and 5).
In addition, the Project Steering Committee requested that the structure
of the reaccredited courses should continue to provide:
e maximum flexibility to learners when choosing units of
competency
¢ maximum flexibility for industry in selecting the required skill
profiles and

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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¢ the option within each course’s rules to import additional units of
competency from endorsed training packages, if they are relevant
to industry, enterprises and/or learners.
To meet these requirements, a core and electives’ model for both
courses has been maintained and the course rules continue to provide
as much flexibility as possible when selecting elective units yet at the
same time ensuring the integrity of each qualification. In particular:

— the core units of both qualification have been reviewed and
reduced to ensure there are only units contained in each
qualification that have relevance to all streams

— course streams for each qualification were extensively reviewed
resulting in some rationalisation e.g. Robotics and Control
Systems stream units were integrated to form a new Automation
Systems Engineering/Design stream. In addition, most streams
have been renamed to reflect their emphasis at each qualification
level and current industry nomenclature

— all individual stream units were reviewed to ensure their
relevance and if imported, they are the current version.

The 22478VIC Diploma of Engineering Technology and the 22479VIC
Advanced Diploma of Engineering Technology are deemed as not
equivalent to the 22229VIC Diploma of Engineering Technology and the
22228VIC Advanced Diploma of Engineering Technology. There can be
no new enrolments in the 22229VIC or 22228VIC after 30 June 2018.
Transition arrangements between the current and new courses are
provided in the Transition Tables — refer Appendix 1.

4. Course outcomes

Standards 1, 2, 3 and 4 AQTF Standards for Accredited Courses

4.1. Qualification level

The 22478VIC Diploma of Engineering Technology aligns to the Diploma
level of the Australian Qualifications Framework (AQF) in that graduates
will have:

Knowledge:

¢ technical and theoretical knowledge and concepts, with depth in
some areas within the field of engineering technology

Skills:

e cognitive and communication skills to identify, analyse, synthesise
and act on information from a range of engineering/manufacturing
sources

e cognitive, technical and communication skills to analyse, plan, design
and evaluate approaches to unpredictable problems and/or
management requirements in the field of engineering/manufacturing

e specialist technical and creative skills to express ideas and
perspectives in their chosen engineering/manufacturing specialisation

e communication skills to transfer knowledge and specialist skills to
others and demonstrate understanding of engineering/manufacturing
technology

Application of knowledge and skills:

Graduate of the Diploma will demonstrate the application of knowledge
and skills:

- with depth in areas of specialisation, in known and changing
contexts

- to transfer and apply theoretical concepts and/or technical and/or
creative skills in a range of engineering/manufacturing situations

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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- with personal responsibility and autonomy in performing complex
technical operations with responsibility for own outputs in relation
to broad parameters for quantity and quality

- with initiative and judgment to organise the work of self and others
and plan, coordinate and evaluate the work of teams within broad,
but generally well defined parameters

The Volume of Learning for the Diploma of Engineering Technology is
typically 1 - 2 years. This is made up of structured tuition and
assessments, plus unstructured learning such as locating and gathering
information for assignments and project work, investigating pathway
options for further study and/or future employment in the engineering,
manufacturing or related industry.

The 22479VIC Advanced Diploma of Engineering Technology aligns to
the Advanced Diploma level of the Australian Qualifications Framework
(AQF) in that graduates will have:

Knowledge:

e specialised and integrated technical and theoretical knowledge with
depth within one or more fields of engineering/manufacturing
technology

Skills:

e cognitive, communication skills to identify, analyse, synthesise and
act on information from a range of sources for various
engineering/manufacturing activities

e cognitive and communication skills to transfer knowledge and skills
to others and to demonstrate understanding of specialised
knowledge with depth in some areas of engineering and/or
manufacturing

e  cognitive and communication skills to formulate responses to
complex engineering/manufacturing problems

¢ wide-ranging specialized technical, creative or conceptual skills to
express ideas and perspectives within an engineering or
manufacturing context

Application of knowledge and skills:

Graduate of the Advanced Diploma will demonstrate the application of
knowledge and skKills:

e with depth in areas of engineering/manufacturing specialisation, in
contexts subject to change

e with initiative and judgment in planning, design, technical or
management functions in engineering/manufacturing, with some
direction;

e to adapt a range of fundamental principles and complex techniques
to known and unknown situations within their area of
engineering/manufacturing specialisation

e across a broad range of technical or management
engineering/manufacturing functions, with accountability for personal
outputs and personal and team outcomes within broad parameters

The Volume of Learning for the Advanced Diploma of Engineering
Technology is typically 1.5 - 2 years. This is made up of structured
tuition and assessments, plus unstructured learning such as research for

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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assignment and project work, investigating pathway options for further
study and/or future employment in the engineering, manufacturing or
related industry.

4.2. Employability Standard 4 AQTF Standards for Accredited Courses

skills The Employability Skills Summary for the 22478VIC Diploma of
Engineering Technology and 22479VIC Advanced Diploma of
Engineering Technology are provided as Appendix 2 and 3.

4.3. Recognition given | Standard 5 AQTF Standards for Accredited Courses

to the course (if Not Applicable
applicable)
4.4, Licensing/ Standard 5 AQTF Standards for Accredited Courses
regulatory No licensing, legislative, regulatory or certification requirements apply to
requirements (if these courses at the time of publication.
applicable)
5. Course rules Standards 2, 6,7 and 9 AQTF Standards for Accredited Courses

5.1 Course structure
22478VIC Diploma of Engineering Technology

To fulfil the requirements for the qualification learners must complete a minimum of 900 hours
of formal training consisting of:

o all the core units listed in Table 1 making up 400 hours
e elective units to a minimum of 500 hours
The choice of elective units should be relevant to the student’s vocational needs and must be
made up of:
e 500 hours drawn from Table 2 or
e amaximum of 150 hours drawn from other endorsed training packages or accredited
courses provided the units of competency are at the appropriate AQF level, relevant to
an engineering/manufacturing job function, and the balance (minimum 350 hours)
drawn from Table 2
Note:

To receive the Diploma of Engineering Technology with a designated stream attached e.g.
Diploma of Engineering Technology
(Civil Engineering)
a minimum of 300 hours of units from a designated stream as listed in Table 2 must be
completed.

Learners exiting the course prior to completion will be issued with a Statement of Attainment
listing those units of competency they have successfully completed.

Note: Any units of competency used in the Diploma chosen from the Advanced Diploma (Table
4) cannot be credited towards the hours required to complete the Advanced Diploma

Diploma Designated streams:

Diploma of Engineering Technology

Mechanical Engineering

Civil Engineering

Automation Systems Engineering

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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Mechatronic Engineering

Fluid Power

Manufacturing Systems

Engineering Management

Engineering Maintenance Management

Table 1 — Diploma of Engineering Technology (Core Units)

Field of Unit Title
Education .
) . Nominal
Unit Code code Pre-requisite hours
MEM16006A Organise and communicate information Nil 20
MEM16008A Interact with computing technology Nil 20
MEM22001A Perform engineering activities MEM16006A 60
MEM22002A Manage self in an engineering environment MEM16006A 40
MEM23004A Apply technical mathematics Nil 80
MEM30007A Select common engineering materials Nil 40
MEM30031A Operate computer-aided design (CAD) system to produce Nil 20
basic drawing elements
vU22451 030799 Investigate advanced technology applications in the Nil 60
manufacturing industry and related industries
VU22452 031305 Use communication network concepts and practices in Nil 40
manufacturing and engineering applications
Total nominal hours of core units 400
Table 2 — Diploma Designated Stream Electives:
Unit of Field of Unit of competency title Pre- Nominal
competency Education requisite duration
code Code
Mechanical Engineering
vU22453 030799 Handle engineering materials Nil 20
VU22330 030199 Select and interpret drawings and prepare three Nil 20
dimensional (3D) sketches and drawings
VvuU22471 030199 Utilise Augmented Reality (AR) technology for Nil 40
manufacturing
Vu22472 030799 Apply electrotechnology principles in an engineering work Nil 20
environment
vu22473 030709 Prepare and document a work plan to fabricate an Nil 20
engineering product or component
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© State of Victoria 2018

OFFICIAL

Page 22 of 728




OFFICIAL

VU22474 030701 Apply principles of strength of materials to engineering Nil 60
problems

vu22475 030701 Apply scientific principles to engineering problems Nil 60

VU22476 031301 Plan for the implementation of mechanical drive systems Nil 60

vu22477 031301 Select rotating electrical machines Nil 40

vuU22478 031301 Design and prototype components and/or small structures Nil 60
using engineering design principles

VU22479 030703 Apply fluid mechanic principles in mechanical engineering Nil 80

vU22480 030701 Implement basic materials science principles to engineering Nil 40
applications

vU22481 031305 Apply network concepts and practices for engineering Nil 40
systems

vu22482 030701 Use advanced mathematics for engineering Nil 60

CPCCWHS100 Prepare to work safely in the construction industry Nil 6

1

MEMO09002B Interpret technical drawing Nil 40

MEM13014A Apply principles of occupational health and safety in the Nil 10
work environment

MEM23005A Apply statistics and probability techniques to engineering MEM23004A 40
tasks

MEM23006A Apply fluid and thermodynamics principles in engineering MEM23004A 80

MEM23007A Apply calculus to engineering tasks MEM23004A 80

MEM23008A Apply advanced algebra and numerical methods to MEM23004A 120
engineering tasks

MEM23063A Select and test mechanical engineering materials MEM23004A 60

MEM23109A
MEM23109A Apply engineering mechanics principles MEM23004A 60
MEM23114A Evaluate thermodynamic systems and components MEM23004A 60
MEM23006A

MEM24012C Apply metallurgy principles Nil 40

MEM30012A Apply mathematical techniques in a manufacturing Nil 40
engineering or related environment

MEM30029A Use workshop equipment and processes to complete an Nil 60
engineering project

MSMENV272 Participate in environmentally sustainable work practices Nil 30

Civil Engineering

VvU22330 030199 Select and interpret drawings and prepare three Nil 20
dimensional (3D) sketches and drawings

vu22471 030199 Utilise Augmented Reality (AR) technology for Nil 40
manufacturing

vu22478 031301 Design and prototype components and/or small structures Nil 60
using engineering design principles

vU22482 030701 Use advanced mathematics for engineering Nil 60

vu22484 030901 Implement site investigation procedures Nil 60

vu22485 030901 Apply construction principles to civil engineering works Nil 60

VU22486 030911 Apply principles of materials testing to civil engineering Nil 60
applications
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vu22487 030901 Apply surveying for civil engineering projects Nil 40

vu22488 030901 Perform measurements and layout tasks on construction Nil 20
site

vuU22489 030903 Produce reinforced concrete drawings Nil 40

VvU22490 030903 Produce structural steel drawings Nil 40

vU22491 030903 Produce structural steel shop drawings Nil 40

vU22492 030901 Produce engineering drawings for a rural road Nil 40

VU22493 030901 Produce drawings to enable urban road construction Nil 40

VvU22494 030907 Produce engineering drawings for a stormwater reticulation Nil 20
scheme
Work safely in the construction industry Nil 6

CPCCWHS1001

CPPBDN4004 Set up BIM-capable software and files for building design Nil 40
drafting projects

CPCCBC4004A Identify and produce estimated costs for building and Nil 60
construction projects

MEMO09002B Interpret technical drawing Nil 40

MEM23109A Apply engineering mechanics principles MEM23004A 60

MEMB30012A Apply mathematical techniques in a manufacturing Nil 40
engineering or related environment

MSMENV272 Participate in environmentally sustainable work practices Nil 30

Automation Systems Engineering

vU22471 030199 Utilise Augmented Reality (AR) technology for Nil 40
manufacturing
vU22482 030701 Use advanced mathematics for engineering Nil 60
VU22495 031301 Analyse the performance of AC motors Nil 80
VU21170 031301 Implement and maintain control systems for industrial Nil 120
processes
VU21172 030199 Apply instrumentation principles to industrial control Nil 80
systems
VU21173 031301 Interface control systems to industrial processes and Nil 120
analyse data from SCADA systems
vU21174 031301 Program control systems Nil 60
VU22496 031301 Utilise analog electronics for control applications Nil 60
VU21176 031301 Utilise digital electronics for control applications Nil 60
VvU21270 031301 Implement control processes using PLCs Nil 80
vu22497 030199 Annotate and create assemblies using solid models Nil 80
vU22498 031301 Interface and program mechatronics engineering systems Nil 60
VU21232 030701 Program, operate and select a robotics system Nil 60
MEMO09002B Interpret technical drawing Nil 40
MEMO09009C Create 2D drawings using computer aided design system MEMO09002B 80
MEM16008A
MEMO09010C Create 3D models using computer aided design system MEMO09002B 40
MEMO09009C
MEM16008A
MEM10004B Enter and change programmable controller operational MEMO09002B 20
parameters MEM16008A
MEM10005B Commission programmable controller programs MEMO09002B 40
MEM10004B
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MEM16008A
MEM23003A Operate and program computers and/or controllers in MEM16008A 80
engineering situations
MEM23007A Apply calculus to engineering tasks MEM23004A 80
MEM23109A Apply engineering mechanics principles MEM23004A 60
MEM23111A Select electrical equipment and components for MEM23004A 40
engineering applications
MEM23112A Investigate electrical and electronic controllers in MEM23004A 40
engineering applications MEM23111A
MEM30027A Prepare basic programs for programmable logic controllers Nil 20
Mechatronic Engineering
VU22330 030199 Select and interpret drawings and prepare three Nil 20
dimensional (3D) sketches and drawings
vU22471 030199 Utilise Augmented Reality (AR) technology for Nil 40
manufacturing
vu22472 030799 Apply electrotechnology principles in an engineering work Nil 20
environment
VU22479 030703 Apply fluid mechanic principles in mechanical engineering Nil 80
vU22482 030701 Use advanced mathematics for engineering Nil 60
VU21170 031301 Implement and maintain control systems for industrial Nil 120
processes
vU21172 030199 Apply instrumentation principles to industrial control Nil 80
systems
vU21174 031301 Program control systems Nil 60
VU21176 031301 Utilise digital electronics for control applications Nil 60
VvU21270 031301 Implement control processes using PLCs Nil 80
vU22498 031301 Interface and program mechatronics engineering systems Nil 60
VU21232 031301 Program, operate and select a robotics system Nil 60
VU21546 030703 Monitor and adjust an integrated fluid power control system MEM23006A 60
VU21270
vU21547
Vu21547 030703 Select components for an integrated fluid power design MEM23006A 40
project VU21546
VU21549 030703 Conduct a feasibility study for an integrated fluid power MEM23006A 80
system VU21546
VUu21547
VU21548
VU21270
vuU22497 030199 Annotate and create assemblies using solid models Nil 80
MEMO09002B Interpret technical drawing Nil 40
MEMO09009C Create 2D drawings using computer aided design system MEMO09002B 80
MEM16008A
MEMO09010C Create 3D models using computer aided design system MEMO09002B 40
MEMO09009C
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MEM16008A
MEMO09155A Prepare mechanical models for computer-aided MEM23004A 60
engineering MEM23109A
MEMO09156A Prepare mechatronic models for computer-aided MEM23004A 60
engineering (CAE) MEM23109A
MEM23111A
MEM23112A
MEM10005B Commission programmable controller programs MEMO09002B 40
MEM10004B
MEM16008A
MEM23003A Operate and program computers and/or controllers in MEM16008A 80
engineering situations
MEM23006A Apply fluid and thermodynamics principles in engineering MEM23004A 80
MEM23109A Apply engineering mechanics principles MEM23004A 60
MEM23111A Select electrical equipment and components for MEM23004A 40
engineering applications
MEM23112A Investigate electrical and electronic controllers in MEM23004A 40
engineering applications MEM23111A
MEM30027A Prepare basic programs for programmable logic Nil 20
controllers
MEM30029A Use workshop equipment and processes to complete Nil 60
an engineering project

Fluid Power

vu22471 030199 Utilise Augmented Reality (AR) technology for Nil 40
manufacturing
vu22482 030701 Use advanced mathematics for engineering Nil 60
VU22499 030703 Apply hydraulic principles to achieve an engineering task Nil 60
VU22500 030703 Apply pneumatic principles to achieve an engineering task Nil 60
VU21545 030703 Evaluate proportional and servo controlled fluid power MEM23006A 80
systems VU21546
VvUu21547
VvU21548
VvU21270
VU21546 030703 Monitor and adjust an integrated fluid power control system MEM23006A 60
VU21270
VvUu21547
Vu21547 030703 Select components for an integrated fluid power design MEM23006A 40
project VU21546
VvU21548 030703 Install and commission an integrated fluid power system MEM23006A 80
VU21270
VUu21547
VU21549 030703 Conduct a feasibility study for an integrated fluid power MEM23006A 80
system VU21546
VvU21547
VU21548
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VU21270
VU21551 030703 Test and monitor fluid power circuits Nil 60
VU21609 030703 Install and maintain hydraulic/pneumatic systems Nil 60
vu22497 030199 Annotate and create assemblies using solid models Nil 80
MEMO09002B Interpret technical drawing Nil 40
MEMO09009C Create 2D drawings using computer aided design system MEMO09002B 80
MEM16008A
MEMO09010C Create 3D models using computer aided design system MEMO09002B 40
MEMO09009C
MEM16008A
MEMO09213A Produce schematic drawings for hydraulic and pneumatic MEMO09002B 60
fluid power systems MEMO9204A
MEM12023A Perform engineering measurements Nil 30
MEM18001C Use hand tools Nil 20
MEM18002B Use power tools/hand held operations Nil 20
MEM18052B Maintain fluid power systems for mobile plant MEMO09002B 40
MEM12023A
MEM18001C
MEM18002B
MEM18055B
MEM18055B Dismantle, replace and assemble engineering components MEMO09002B 30
MEM12023A
MEM18001C
MEM18002B
MEM23007A Apply calculus to engineering tasks MEM23004A 80
MEM23109A Apply engineering mechanics principles MEM23004A 60
MEM30010A Set up basic hydraulic circuits Nil 40
MEM30011A Set up basic pneumatic circuits Nil 40

Manufacturing Systems

Production
VU22501 030101 Set up manufacturing processes for engineering Nil 40
applications
VU22502 030101 Design jigs and fixtures for manufacturing Nil 40
MEM23134A . . MEM23004A 40
Evaluate jigs and fixtures
MEM23109A
MEM30014A Apply basic just in time systems to the reduction of waste Nil 40
CAD (Drafting)
VU22330 030199 Select and interpret drawings and prepare three Nil 20
dimensional (3D) sketches and drawings
vu22497 030199 Annotate and create assemblies using solid models Nil 80
VU22503 030199 Create and modify surfaces for simple consumer products Nil 80
MEMO09002B Interpret technical drawing Nil 40
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MEMO09009C Create 2D drawings using computer aided design system MEMO09002B 80
MEM16008A
MEMO09010C Create 3D models using computer aided design system MEMO09002B 40
MEMQ09009C
MEM16008A
MEMO09011B Apply basic engineering design concepts MEMO09002B 60
MEMO09022A Create 2D code files using computer aided manufacturing MEMO09002B 40
system MEM16008A
MEM12023A
MEMO09023A Create 3D code files using computer aided manufacturing MEMO09002B 60
system MEM16008A
MEM12023A
MEMO09022A
MEMO09155A Prepare mechanical models for computer-aided MEM23004A 60
MEMO09156A Prepare mechatronic models for computer-aided MEM23004A 60
engineering (CAE) MEM23109A
MEM23111A
MEM23112A
MEMO09157A Perform mechanical engineering design drafting Nil 80
MEMO09158A Perform mechatronics engineering design drafting Nil 80

Computer Numerical Control

VU22504 030101 Program a 3D milling machine centre Nil 60

VU22505 030101 Write and modify basic CNC programs Nil 40

VU22506 030101 Write advanced CNC programs and operate a vertical Nil 80
machining centre

VU22507 030101 Write advanced CNC programs and operate a multi axis Nil 60
turning centre

VU22508 030101 Produce engineering components by programming and Nil 60
operating a CNC manufacturing cell

VU22509 030101 Apply computer aided manufacturing (CAM) processes Nil 40

VU22510 030101 Apply computer aided manufacturing (CAM) 2D Nil 40
programming

VU22511 030101 Apply computer aided manufacturing (CAM) lathe Nil 40
programming

Metrology

VU22512 030101 Conduct and analyse precision engineering measurements Nil 40

VU22513 030101 Apply principles of metrology in manufacturing Nil 60

Engineering Management

Management and Quality Management

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD
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BSBINM601 Manage knowledge and information Nil 80
BSBMGT502 Manage people performance Nil 70
BSBMGT517 Manage operational plan Nil 70
BSBMGT605 Provide leadership across the organisation Nil 60
BSBMGT608 Manage innovation and continuous improvement Nil 70
BSBPMG411 Apply project quality management techniques Nil 40
BSBPMG414 Apply project information management and Nil 40
communications techniques
BSBPMG513 Manage project quality Nil 40
BSBPMG516 Manage project information and communication Nil 40
BSBPMG521 Manage project integration Nil 60
BSBPMG522 Undertake project work Nil 60
BSBPMG605 Direct quality management of a project program Nil 50
BSBPMG609 Direct procurement and contract for a project program Nil 50
BSBREL402 Build client relationships and business networks Nil 50
BSBRSK501 Manage risk Nil 60
BSBSUS501 Develop workplace policy and procedures for sustainability Nil 50
BSBWHS501 Ensure a safe workplace Nil 60
BSBWHS507 Contribute to managing WHS information systems Nil 50
MEM14005A Plan a complete activity Nil 20
MEM14091A Integrate manufacturing fundamentals into an engineering MEM23004A 60
task
MEM16010A Write reports MEM14005A 20
MEM22012A Coordinate resources for an engineering project or Nil 60
operation
MEM22013A Coordinate engineering projects Nil 60
MEM22014A Coordinate engineering-related manufacturing operations MEM23004A 60
MEM14091A
MSS015002 Develop strategies for more sustainable use of resources Nil 70
MSS015007 Develop a business case for sustainability improvements Nil 50
MSS015008 Develop strategic sustainability plans Nil 100
MSS405001 Devel_op <_:ompetitive systems and practices for an Nil 60
organisation
MSS405030 Optimise cost of a product or service Nil 60
MSS404052 Apply statistics to operational processes Nil 40
MSS405075 Facilitate the development of a new product MSS404052 80
MSMSUP400 Develop and monitor quality systems Nil 50
Supply Chain Management
VU22514 089901 Manage in\_/entory and operational controls within the Nil 80
supply chain
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VU22515 089901 Manage supply chain forecasting and materials planning Nil 80

VU22516 089901 Manage supply chain quality Nil 80

VU22517 089901 Manage and maintain supply chain network communication Nil 80
and relationships

VvU22518 089901 Manage global sourcing and supply of domestic supply Nil 100
chains

VU22519 089901 Manage warehouse packaging, materials handling and Nil 60
operational performance

VvU22528 089901 Manage and review supply chain continuous improvement Nil 80
and benchmarked performance

VU22529 089901 Perform competitive bidding, contract preparation and Nil 100
contract management tasks

TLIL5055 Manage a supply chain Nil 60

TLIR5006 Develop, implement and review purchasing strategies Nil 60

TLIR5014 Manage suppliers Nil 60

MEMB30016A Assist in the analysis of a supply chain Nil 20

Engineering Maintenance Management

VU22530 030199 Plan, implement and apply preventative maintenance Nil 80
procedures
VU22531 030199 Establish and manage maintenance systems Nil 80
VU22532 030199 Select and apply lubrication principles Nil 40
VU22533 030199 Maintain bearing and rotary shaft assemblies Nil 40
VU22534 030199 Perform vibration measurement and control Nil 60
MEM14088A Apply maintenance engineering techniques to equipment MEM14092A 80
and component repairs and modifications
MEM14092A Integrate maintenance fundamentals into an engineering MEM23004A 60
task
MEM23125A Evaluate maintenance systems MEM23004A 60
MEM14088A
MEM14092A
MEM30017A Use basic preventative maintenance techniques and tools Nil 40
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5.1 Course structure (cont.)
22479VIC Advanced Diploma of Engineering Technology

To fulfil the requirements for the qualification learners must complete a minimum of 1750 hours of
formal training consisting of:

¢ all the core units listed in Table 3 making up 500 hours
e elective units to a minimum of 1250 hours
The choice of elective units should be relevant to the student’s vocational needs and must be made
up of:
e a minimum of 400 hours of elective units must be drawn from Table 4.
¢ the balance of elective units are to be drawn from Table 2 and/or Table 4 or other
endorsed training packages or accredited courses to a maximum of 150 hours
provided the units of competency are at the appropriate AQF level and relevant to an
engineering/manufacturing job function.
Note: To receive the Advanced Diploma of Engineering Technology with a designated stream
attached e.g.

Advanced Diploma of Engineering Technology
(Civil Engineering Design)

a minimum of 600 hours of units from a designated stream as listed also in Table 2 and Table 4
must be completed with a minimum of 400 Hours of units from Table 4.
Learners exiting the course prior to completion will be issued with a Statement of Attainment listing
those units of competency they have successfully completed.
Note: Any units of competency used in the Diploma chosen from the Advanced Diploma (Table 4)
cannot be credited towards the hours required to complete the Advanced Diploma

Advanced Diploma Designated streams:

Advanced Diploma of Engineering Technology

Mechanical Engineering Design

Civil Engineering Design

Automation Systems Design

Mechatronic Engineering Design

Fluid Power Engineering Design

Integrated Manufacturing Systems

Table 3 — Advanced Diploma of Engineering Technology (Core units)

Field of Nominal
Unit code Education Unit Title Pre-requisites d .
uration
Code
MEM16006A Organise and communicate information Nil 20
MEM16008A Interact with computing technology Nil 20
MEM22001A Perform engineering activities MEM16006A 60
MEM22002A Manage self in an engineering environment MEM16006A 40
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MEM23004A Apply technical mathematics MEM16006A 80

MEM30007A Select common engineering materials Nil 40

MEM30031A Operate computer-aided design (CAD) system to produce Nil 40
basic drawing elements

VU22451 030799 Investigate advanced technology applications in the Nil 60
manufacturing industry and related industries

VU22452 031305 Use communication network concepts and practices in Nil 40
manufacturing and engineering applications

MEM22013A Coordinate engineering projects Nil 60

MEM30033A Use computer-operated design (CAD) to create and display MEM30031A 40
3-D models

Total nominal hours of core units 500

Table 4 — Advanced Diploma Designated Stream Electives:

Unit of Field 9f . . Pre- Nominal
competency Education Unit of competency title requisite T~
code Code
Mechanical Engineering Design ‘
VU22535 030701 Apply advanced statics principles to engineering MEM23007A
problems 60
MEM23109A
VU22536 030701 Apply advanced dynamics principles to engineering vU22475 80
problems
VU22537 030701 Apply finite element analysis Nil 60
VU22538 030701 Design mechanical engineering systems Nil 60
VU22539 030701 Design mechanical machines Nil 80
VU22540 030701 Generate design solutions Nil 60
VU22541 039999 Implement advanced materials science principles to Nil 60
engineering applications
VU22542 030199 Use advanced 2D & 3D computer aided drafting (CAD) Nil 80
techniques
MEM234003A Design machines and ancillary equipment Nil 60
MEM234004A Design for engineering-related noise and vibration Nil 60
mitigation
MEM23120A Select mechanical machine and equipment components MEM23004A 80
MEM23109A
MEM23121A Analyse loads on frames and mechanisms MEM23004A
MEM23007A 80
MEM23109A
MEM23138A Evaluate suitability of materials for engineering-related MEM23004A 40
applications

Civil Engineering Design
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VU22535 030701 Apply advanced statics principles to engineering problems | MEM23007A 60
MEM23109A

vu22474 030701 Apply principles of strength of materials to engineering Nil 60
problems

vu22475 030701 Apply scientific principles to engineering problems Nil 60

VvU22543 030903 Produce an advanced engineering design for a reinforced Nil 40
concrete structure

VU22544 030903 Produce an advanced engineering design for a steel Nil 60
structure

VU22545 030901 Apply environmental solutions to civil engineering projects Nil 40

VU22546 030903 Apply principles of mechanics to engineering structures Nil 40

VU22547 030907 Produce an engineering design for drainage pipes and Nil 60
culverts

vU22548 030907 Produce an engineering design for a stormwater Nil 40
reticulation scheme

VU22549 030907 Produce an engineering design for a sewerage Nil 40
reticulation scheme

VU22550 030903 Produce an engineering design for a reinforced concrete Nil 40
structure

VU22551 030903 Produce an engineering design for a steel structure Nil 60

VU22552 030903 Produce advanced engineering drawings for a reinforced Nil 40
concrete structure

VU22553 030903 Produce advanced engineering drawings for a steel Nil 40
structure

VU22554 030901 Apply surveying computations to civil engineering projects Nil 40

VU22555 030907 Analyse piping designs Nil 80

VU22556 030901 Design process plant layout VU22555 100

VU22557 030907 Design piping systems VU22555 100

VU22558 030901 Analyse and design foundations and footings Nil 40

VU22559 030901 Design timber structures Nil 60

VU22542 030199 Use advanced 2D & 3D computer aided drafting (CAD) Nil 80
techniques

VU22560 030901 Produce geometric designs for roads Nil 60

VU22561 030903 Analyse the strength of civil structural elements MEM23109A 60

VU22562 030911 Apply principles of soil mechanics to civil engineering MEM23004A 60

CPPBDN5013A Develop and collaborate on building information models Nil 100
for small-scale building design projects

MEM23005A Apply statistics and probability techniques to engineering MEM23004A 40
tasks

MEM23006A Apply fluid and thermodynamics principles in engineering MEM23004A 80

MEM23007A Apply calculus to engineering tasks MEM23004A 80

MEM23008A Apply advanced algebra and numerical methods to MEM23004A 120
engineering tasks

Automation Systems Design

VU22542 030199 Use advanced 2D & 3D computer aided drafting (CAD) Nil 80

techniques
22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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VU22563 030703 Set up mechatronics engineering systems Nil 60
VU22564 030701 Plan and manage a robotics system Nil 60
MEM23116A Evaluate programmable logic controller and related MEM23004A 60
control system component applications MEM23111A
MEM23112A
MEM23117A Evaluate microcontroller applications MEM23004A 60
MEM23111A
MEM23112A
MEM234010A Design microcontroller applications Nil 40
MEM234011A Design programmable logic controller applications Nil 60
MEM23064A Select and test mechatronic engineering materials MEM23004A 60
MEM23109A
MEM23126A Evaluate industrial robotic applications MEM23004A
MEM23111A
MEM23112A 60
MEM23116A
MEM23117A
MEM234014A Design a robotic system Nil 40

Mechatronic Engineering Design ‘

VU22535 030701 Apply advanced statics principles to engineering problems | MEM23007A 60
MEM23109A
VU22536 030701 Apply advanced dynamics principles to engineering vu22475 80
problems
vU22474 030701 Apply principles of strength of materials to engineering Nil 60
problems
VU22475 030701 Apply scientific principles to engineering problems Nil 60
VU22538 030701 Design mechanical engineering systems Nil 60
VU22539 030701 Design mechanical machines Nil 80
VU22563 030703 Set up mechatronics engineering systems Nil 60
vU22498 030703 Interface and program mechatronics engineering systems Nil
VU22564 030701 Plan and manage a robotics system Nil 60
VU22565 030703 Set up fluid power controlled engineering systems Nil 80
VU22566 030703 Design fluid power controlled engineering systems Nil 60
VU22542 030199 Use gdvanced 2D & 3D computer aided drafting (CAD) Nil 80
techniques
MEM23007A Apply calculus to engineering tasks MEM23004A 80
MEM23064A Select and test mechatronic engineering materials MEM23004A 60
MEM23109A
MEM23109A Apply engineering mechanics principles MEM23004A 60
MEM23116A Evaluate programmable logic controller and related MEM23004A 60
control system component applications MEM23111A
MEM23112A
MEM23115A Evaluate fluid power systems MEM23004A 60
MEM23006A
MEM23117A Evaluate microcontroller applications MEM23004A 60
MEM23111A
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MEM23112A
MEM23120A Select mechanical machine and equipment components MEM23004A 80
MEM23109A
MEM23126A Evaluate industrial robotic applications MEM23004A
MEM23111A
MEM23112A 60
MEM23116A
MEM23117A
MEM234003A Design machines and ancillary equipment Nil 60
MEM234004A Design for engineering-related noise and vibration Nil 60
mitigation
MEM234010A Design microcontroller applications Nil 40
MEM234011A Design programmabile logic controller applications Nil 60
MEM234014A Design a robotic system Nil 40
MEM234032A Manage fluid power related technologies in an enterprise Nil 40
Fluid Power Engineering Design ‘
VU22565 030703 Set up fluid power controlled engineering systems Nil 80
VU22566 030703 Design fluid power controlled engineering systems Nil 60
VU22542 030199 Use advanced 2D & 3D computer aided drafting (CAD) Nil 80
techniques
MEM23115A Evaluate fluid power systems MEM23004A 60
MEM23006A
MEM234032A Manage fluid power related technologies in an enterprise Nil 40

Integrated Manufacturing Systems

Production

MEM23122A Evaluate computer integrated manufacturing systems MEM23004A
MEM23111A 80
MEM23112A

MEM23123A Evaluate manufacturing processes Nil 60

MEM23131A Evaluate rapid prototyping applications MEM23004A 60

MEM23132A Evaluate rapid manufacturing processes MEM23004A 60

MEM23133A Evaluate rapid tooling applications MEM23004A 60

CAD (Drafting)

VU22542 030199 Use a_dvanced 2D & 3D computer aided drafting (CAD) Nil 80

techniques

VU22567 030199 Use extended features of computer aided drafting (CAD) Nil 40

VU22568 030199 Manage computer aided drafting (CAD) systems Nil 40

VU22569 030199 Manage computer aided drafting (CAD) in a business Nil 80

Computer Numerical Control

VU22570 030301 Program 4th axis applications Nil 60

VU22571 030301 Create advanced programs for CNC machine centres Nil 60

Metrology
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VU22572 030701 Apply principles of advanced metrology in manufacturing Nil 60
VU22573 030301 Program and set up co-ordinate measuring machines Nil 60
(CMM)

5.2. Entry requirements

Standard 9 for Accredited Courses

The Diploma/Advanced Diploma of Engineering Technology is designed
to cater for a wide range of learner needs and educational backgrounds.

Learners are best equipped to achieve the outcomes of the courses if they
have minimum language, literacy and numeracy skills that are equivalent
to level 3 of the Australian Core Skills Framework (ACSF).

Details can be found on the website here.

6. Assessment

Standards 10 and 12 AQTF Standards for Accredited Courses

6.1. Assessment strategy

All assessment, including Recognition of Prior Learning (RPL) must be
compliant with the requirements of:

e Standard 1 of the Australian Quality Training Framework (AQTF):
Essential Conditions and Standards for Initial/Continuing
Registration and Guidelines 4.1 and 4.2 of the VRQA Guidelines
for VET Providers,

or;

e the Standards for Registered Training Organisations 2015
(SRTOs),
or;

¢ the relevant standards and guidelines for Registered Training
Organisations at the time of assessment.

Assessment strategies must therefore ensure that:
o all assessments are valid, reliable, flexible and fair

e learners are informed of the context and purpose of the
assessment and the assessment process

o feedback is provided to learners about the outcomes of the
assessment process and guidance given for future options

e time allowance to complete a task is reasonable and specified to
reflect the industry context in which the task takes place

Assessment strategies should be designed to:

o cover a range of skills and knowledge required to
demonstrate

achievement of the course aim

e collect evidence on a number of occasions to suit a variety of
contexts and situations

o be appropriate to the knowledge, skills, methods of delivery
and
needs and characteristics of learners
o be equitable to all groups of learners
Assessment methods are included in each unit and include:
o oral and/or written questioning
o inspection of final process outcomes
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) portfolio of documented on-site work evidence
o practical demonstration of required physical tasks
o investigative research and case study analysis

While the Evidence Guide in each unit provides information specific to the
unit outcomes a holistic approach to assessment is encouraged. This may
be achieved by combining the assessment of more than one unit where it

better replicates working practice.

Units maybe assessed on-the-job, of-the-job or a combination of both.

Where assessment occurs off-the-job, then an appropriate simulation
must be used where the range of conditions reflects realistic workplace
situations.

Assessment of the imported endorsed or accredited units must reflect the
requirements of the Assessment Guidelines for the relevant training
package or accredited course.

6.2. Assessor
competencies

Standard 12 AQTF Standards for Accredited Courses
Assessment must be undertaken by a person or persons in accordance
with:

e Standard 1.4 of the Australian Quality Training Framework
(AQTF): Essential Conditions and Standards for Initial/Continuing
Registration and Guideline 3 of the VRQA Guidelines for VET
Providers,
or;

e Standards for Registered Training Organisations 2015 (SRTOSs),
or;

¢ the relevant standards and guidelines for RTOs at the time of
assessment.

Assessors of the imported endorsed or accredited units of competence
must meet the requirements for assessors specified in the relevant
training package or accredited course.

7.Delivery

Standards 11 and 12 AQTF Standards for Accredited Courses

7.1. Delivery modes

Standard 11 AQTF Standards for Accredited Courses

Delivery strategies should be selected to reflect the nature of the industry
specific competencies, incorporating employability skills, and the need of
the learner.

Due to the potential for a dispersed distribution of learners, course
providers may wish to consider non-traditional strategies in the delivery of
training. The facilitation of distance learning and the achievement of
competencies through workplace activities or on-the-job training should be
fostered and encouraged where possible.

It is recommended that the courses be conducted using project based
delivery and assessment methods involving the clustering of units, to
maximise opportunities for learners to have learning experiences which
are as close as possible to a real-work environment.

Delivery methods may include, but are not limited to:
e classroom presentation
e work-based projects
e case study analyses
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e practical work
e project-based learning encompassing the clustering of units

Delivery of the imported endorsed and accredited units of competency
must be consistent with the guidelines in the relevant training package or
accredited course.

7.2. Resources

Standard 12 AQTF Standards for Accredited Courses

Successful delivery of these courses requires access to current
engineering systems and equipment. For this to occur, providers and
engineering enterprises may form partnerships to deliver realistic and
authentic training and assessment.

The resources that should be available for these courses relate to normal
work practice using procedures, information and resources typical of a
workplace. This should include:

e WHS/OHS policy and work procedures and instructions;
e access to an engineering workplace environment

e operational access to relevant machines, tools, materials, and
consumables

e access to relevant plans, drawing facilities, CAD system and
relevant software and instructions

¢ manufactures’ specifications/manuals
Training must be undertaken by a person or persons with competencies
compliant with:

e Standard 1.4 of the Australian Quality Training Framework
(AQTF): Essential Conditions and Standards for Initial/Continuing
Registration and Guidelines 3 of the VRQA Guidelines for VET
providers,

or;

e The Standards for Registered Training Organisations 2015
(SRTOs),

or;

¢ the relevant standards and guidelines for RTOs at the time of
assessment.

8. Pathways and
articulation

Applicants who have already successfully completed any endorsed or
accredited unit of competency from previous study will receive direct credit
transfer for the same unit/s in these courses. Likewise, graduates of these
courses will also gain direct credit transfer of units successfully completed
in any future courses containing the same units.

The revised Diploma of Engineering Technology fully articulates into the
revised Advanced Diploma of Engineering Technology. However, the
transition table in Item 3.2 will need to be consulted for articulation/credit
transfer arrangements for graduates who have completed an earlier version
of the Diploma and wish to entry the new Advanced Diploma of Engineering
Technology.

There are no formal articulations arrangements between the Advanced
Diploma and higher education courses.

Providers intending to arrange articulation with other VET or higher
education course should refer to the:

AQF Second Edition 2013 Pathways Policy

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD

© State of Victoria 2018

Page 38 of 728
OFFICIAL



https://www.aqf.edu.au/sites/aqf/files/aqf_pathways_jan2013.pdf

OFFICIAL

9. Ongoing monitoring Standard 13 AQTF Standards for Accredited Courses

and evaluation The Curriculum Maintenance Manager - Engineering Industries is
responsible for the ongoing monitoring and maintenance of the courses
during their accreditation period.

The Curriculum Maintenance Manager - Engineering Industries will
undertake a formal review of the courses at the mid - point of the
accreditation period. The review will involve consultation with:

e course participants and graduates
¢ manufacturing and engineering industry representatives

e teaching/assessing staff

Any significant changes to the courses resulting from the review will be
reported to the VRQA through a formal amendment process.

The review of the courses may also indicate that the course or courses in
total should be expired if a suitable qualification becomes available
through the continuous improvement of a MEMO5 Metals and Engineering
Training Package.
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Appendix 1:

Transition Table

22229VIC - Diploma of Engineering Technology
22228VIC - Advanced Diploma of Engineering

22478VIC - Diploma of Engineering Technology
22479VIC - Advanced Diploma of Engineering Technology

Technology
Unit code Unit Title Unit code Unit Title Comments
AUMATA5008 Produce drawings manually Deleted
CPCCOHS1001A | Work safely in the construction industry JCPCCWHS1001 | Work safely in the construction industry | Equivalent
CPPBDN4004 Set up BIM-capable software and New Unit
files for building design drafting
projects
CPPBDNS5013A | Develop and collaborate on building | New Unit
information models for small-scale
building design projects
CPCCBC4004A | |dentify and produce estimated New Unit
costs for building and construction
projects
BSBMGT502 Manage people performance New Unit
BSBMGT515A Manage operational plan BSBMGT517 Manage operational plan Equivalent
BSBMGT605 Provide leadership across the New Unit
organisation
BSBMGT608 Manage innovation and continuous New Unit
improvement
BSBINM601 Manage knowledge and information New Unit
BSBPMG404A Apply quality management techniques BSBPMG411 Apply project quality management Equivalent
techniques
BSBPMG406A Apply communication management BSBPMG414 Apply project information and Equivalent
techniques communications techniques
BSBPMG513 Manage project quality New Unit
BSBPMG501A Manage application of project BSBPMG521 Manage project integration Equivalent
integrative processes
BSBPMG507A Manage project communication BSBPMG516 Manage project information and Equivalent
communication
BSBPMG510A Manage projects BSBPMG522 Undertake project work Equivalent
BSBPMG605 Direct quality management of a project New Unit
program
BSBPMG609 Direct procurement and contract for a New Unit
project program
BSBREL402A Build client relationships and business BSBREL402 Build client relationships and business Equivalent
networks networks
BSBRSK501 Manage risk New Unit
BSBSUS501 Develop workplace policy and New Unit
procedures for sustainability
BSBWHS501 Ensure a safe workplace New Unit
BSBWHS507A Contribute to managing WHS BSBWHS507 Contribute to managing WHS Equivalent
information systems information systems
MEMO09002B Interpret technical drawing New Unit
MEMO09009C Create 2D drawings using computer New Unit

aided design system
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MEM09010C Create 3D models using computer New Unit
aided design system
MEMO09011A Apply basic engineering design New Unit
concepts
MEMO09022A Create 2D code files using computer New Unit
aided manufacturing system
MEMO09023A Create 3D code files using computer New Unit
aided manufacturing system
MEMO09155A Prepare mechanical models for MEMO09155A Prepare mechanical models for Equivalent
computer-aided engineering computer-aided engineering
MEMO09156A Prepare mechatronic models for MEMO09156A Prepare mechatronic models for Equivalent
computer-aided engineering (CAE) computer-aided engineering (CAE)
MEMO09157A Perform mechanical engineering MEMO09157A Perform mechanical engineering Equivalent
design drafting design drafting
MEMO09158A Perform mechatronics engineering MEMO09158A Perform mechatronics engineering Equivalent
design drafting design drafting
MEMO09213A Produce schematic drawings for New Unit
hydraulic and pneumatic fluid power
systems
MEM10004B Enter and change programmable New Unit
controller operational parameters
MEM10005B Commission programmable controller New Unit
programs
MEM12023A Perform engineering measurements New Unit
MEM12024A Perform computations Deleted
MEM13014A Apply principles of occupational health | MEM13014A Apply principles of occupational health Equivalent
& safety in work environment & safety in work environment
MEM14005A Plan a complete activity New Unit
MEM14088A Apply maintenance engineering New Unit
techniques to equipment and
component repairs and modifications
MEM14091A Integrate manufacturing fundamentals New Unit
into an engineering task
MEM14092A Integrate maintenance fundamentals New Unit
into an engineering task
MEM16006A Organise and communicate information | MEM16006A Organise and communicate information | Equivalent
MEM16008A Interact with computing technology MEM16008A Interact with computing technology Equivalent
MEM16010A Write reports MEM16010A Write reports Equivalent
MEM18001C Use hand tools MEM18001C Use hand tools Equivalent
MEM18002B Use power tools/hand held operations MEM18002B Use power tools/hand held operations Equivalent
MEM18052B Maintain Fluid Power Systems for .
. New Unit
Mobile Plant
MEM18055B Dismantle, replace and assemble .
. . New Unit
engineering components
MEM22001A Perform engineering activities MEM22001A Perform engineering activities Equivalent
MEM22002A Manage self in an engineering MEM22002A Manage self in an engineering Equivalent
environment environment
MEM22012A Coordinate resources for an MEM22012A Coordinate resources for an Equivalent
engineering project or operation engineering project or operation
MEM22013A Coordinate engineering projects MEM22013A Coordinate engineering projects Equivalent
MEM22014A Coordinate engineering-related MEM22014A Coordinate engineering-related Equivalent

manufacturing operations

manufacturing operations
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MEM23003A Operate and program computers MEM23003A Operate and program computers Equivalent
and/or controllers in engineering and/or controllers in engineering
situations situations
MEM23004A Apply technical mathematics MEM23004A Apply technical mathematics Equivalent
MEM23005A Apply statistics and probability New Unit
techniques to engineering tasks
MEM23006A Apply fluid and thermodynamics New Unit
principles in engineering
MEM23007A Apply calculus to engineering tasks MEM23007A Apply calculus to engineering tasks Equivalent
MEM23008A Apply advanced algebra and numerical | New Unit
methods to engineering tasks
MEM23063A Select and test mechanical engineering | New Unit
materials
MEM23064A Select and test mechatronic New Unit
engineering materials
MEM23109A Apply engineering mechanics MEM23109A Apply engineering mechanics Equivalent
principles principles
MEM23111A Select electrical equipment and MEM23111A Select electrical equipment and Equivalent
Components for engineering Components for engineering
applications applications
MEM23112A Investigate electrical and electronic New Unit
controllers in engineering applications
MEM23114A Evaluate thermodynamic systems and | New Unit
components
MEM23115A Evaluate fluid power systems New Unit
MEM23116A Evaluate programmable logic controller | New Unit
and related control system component
applications
MEM23117A Evaluate microcontroller applications New Unit
MEM23120A Select mechanical machine and New Unit
equipment components
MEM23121A Analyse loads on frames and New Unit
mechanisms
MEM23122A Evaluate computer integrated New Unit
manufacturing systems
MEM23123A Evaluate manufacturing processes New Unit
MEM23125A Evaluate maintenance systems New Unit
MEM23126A Evaluate industrial robotic applications | New Unit
MEM23131A Evaluate rapid prototyping applications | New Unit
MEM23132A Evaluate rapid manufacturing New Unit
processes
MEM23133A Evaluate rapid tooling applications New Unit
MEM23134A Evaluate jigs and fixtures New Unit
MEM23138A Evaluate suitability of materials for New Unit
engineering-related applications
MEM234003A Design machines and ancillary MEM234003A Design machines and ancillary Equivalent
equipment equipment
MEM234004A Design for engineering-related noise MEM234004A Design for engineering-related noise Equivalent

and vibration mitigation

and vibration mitigation
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MEM234010A Design microcontroller applications New Unit
MEM234011A Design programmable logic controller New Unit
applications
MEM234014A Design a robotic system New Unit
MEM234032A Manage fluid power related MEM234032A Manage fluid power related Equivalent
technologies in an enterprise technologies in an enterprise
MEM24001B Perform basic penetrant testing Deleted
MEM24002B Perform penetrant testing Deleted
MEM24003B Perform basic magnetic particle testing Deleted
MEM24004B Perform magnetic particle testing Deleted
MEM24005B Perform basic eddy current testing Deleted
MEM24006B Perform eddy current testing Deleted
MEM24007B Perform ultrasonic thickness testing Deleted
MEM24008B Perform ultrasonic testing Deleted
MEM24009B Perform basic radiographic testing Deleted
MEM24010B Perform radiographic testing Deleted
MEM24011B Establish non-destructive tests Deleted
MEM24012C Apply metallurgy principles MEM24012C Apply metallurgy principles Equivalent
MEMB30007A Select common engineering materials MEM30007A Select common engineering materials Equivalent
MEM30010A Set up basic hydraulic circuits MEM30010A Set up basic hydraulic circuits Equivalent
MEM30011A Setup basic pneumatic circuits MEM30011A Setup basic pneumatic circuits Equivalent
MEM30012A Apply mathematical techniques in MEM30012A Apply mathematical techniques in Equivalent
manufacturing, engineering or related manufacturing, engineering or related
environment environment
MEM30014A Apply basic just in time systems to the | New Unit
reduction of waste
MEM30016A Assist in the analysis of a supply chain | New Unit
MEM30017A Use basic preventative maintenance New Unit
techniques and tools
MEM30027A Prepare basic programs for New Unit
programmable logic controllers
MEM30029A Use workshop equipment and New Unit
processes to complete an engineering
project
MEM30031A Operate computer-aided design (CAD) | MEM30031A Operate computer-aided design (CAD) | Equivalent
system to produce basic drawing system to produce basic drawing
elements elements
MEM30033A Use computer-aided design (CAD) to MEM30033A Use computer-aided design (CAD) to Equivalent
create and display 3-D models create and display 3-D models
MSS015002 Devel_op strategies for more New Unit
sustainable use of resources
MSS015007 Devel_op a pusmess case for New Unit
sustainability improvements
MSS015008 Develop strategic sustainability New Unit
plans
MSS404052 Apply statistics to operational New Unit

processes
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MSACMT630A Optimise cost of product MSS405030 Optimise cost of a product or service Equivalent
MSACMT675A Facilitate the development of a new Deleted
product
MSAENV272B Participate in environmentally MSMENV272 Participate in environmentally Equivalent
sustainable work practices sustainable work practices
MSAPMSUP400A | Develop and monitor quality systems MSMSUP400 Develop and monitor quality systems Equivalent
MSS405001A Develop competitive systems and MSS405001 Develop competitive systems and Equivalent
practices for an organisation practices for an organisation
MSS405075A Facilitate the development of a new MSS405075 Facilitate the development of a new Equivalent
product product
MTMPS5603B Develop, manage and maintain quality Deleted
systems
TLIL5055 Manage a supply chain New Unit
TLIR5006 Developz implemen_t and review New Unit
purchasing strategies
TLIR5014 Manage suppliers New Unit

engineering work environment

engineering work environment

VU22451 Investigate advanced technology New Unit
applications in the manufacturing
industry
Vu22452 Use communication network New Unit
concepts and practices in
manufacturing and engineering
applications
VU20903 Produce basic engineering components Deleted
and products using fabrication and
machining
VU20904 Perform cutting, grinding and turning Deleted
operations
VU20909 Develop an individual career plan for Deleted
the engineering industry
VU20910 Produce basic engineering sketches VU22330 Select and interpret drawings and Equivalent
and drawings prepare three dimensional (3D)
sketches and drawings
VU20911 Handle engineering materials VU22453 Handle engineering materials Equivalent
VU20912 Perform basic machining processes Deleted
VU20913 Apply basic fabrication techniques Deleted
VU20914 Form, bend and shape engineering Deleted
materials
VU20915 Perform basic welding and thermal Deleted
cutting processes to fabricate
engineering
VU21092 Apply advanced statics principles to VU22535 Apply advanced statics principles to Equivalent
engineering problems engineering problems
VU21093 Apply advanced dynamics VU22536 Apply advanced dynamics Equivalent
principles to engineering problems principles to engineering problems
VU21094 Apply finite element analysis VU22537 Apply finite element analysis Equivalent
VU21095 Apply electrotechnology principles in an | VU22472 Apply electrotechnology principles in an | Equivalent
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VU21096 Use basic engineering concepts to plan | VU22473 Prepare and document a work plan to Equivalent
the manufacture of engineering fabricate an engineering product or
components component

VU21099 Apply statistical methods for quality Deleted
control and reliability

VU21100 Apply principles of mechanics to Deleted
engineering problems

VU21101 Apply principles of strength of vu22474 Apply principles of strength of Equivalent
materials to engineering problems materials to engineering problems

VU21400 Apply scientific principles to vu22475 Apply scientific principles to Equivalent
engineering problems engineering problems

VU21102 Apply chemical principles to Deleted
standard engineering problems

VU21103 Apply calculus to engineering Deleted
problems

VU21110 Plan for the implementation of VU22476 Plan for the implementation of Equivalent
mechanical drive systems mechanical drive systems

VU21112 Design mechanical engineering VU22538 Design mechanical engineering Equivalent
systems systems

VU21113 Apply thermodynamic principles in Deleted
engineering

vU21114 Design mechanical machines VU22539 Design mechanical machines Equivalent

VU21115 Select rotating electrical machines vu22477 Select rotating electrical machines Equivalent

VU21154 Generate design solutions VU22540 Generate design solutions Equivalent

VU21155 Implement design solutions Deleted

VvU21158 Design and prototype components vu22478 Design and prototype components Equivalent
and/or small structures using and/or small structures using
engineering design engineering design

VU21200 Apply fluid mechanic principles in VvU22479 Apply fluid mechanic principles in Equivalent
mechanical engineering mechanical engineering

VU21217 Implement basic principles of materials | VU22480 Implement basic materials science Equivalent
science to engineering applications principles to engineering applications

vU21218 Implement advanced principles of VU22541 Implement advanced principles of Equivalent
materials science to engineering materials science to engineering
applications applications

VU22481 Apply network concepts and practices New Unit
to engineering systems
vu22482 Use advanced mathematics for New Unit
engineering

VU21116 Evaluate and interpret structural codes Deleted
and specifications

VU21118 Evaluate and maintain automotive Deleted
security systems

VU21119 Design mechanical access control Deleted
systems

VU21120 Evaluate and maintain security Deleted
containers

VU21121 Analyse, plan and develop Deleted

mechanical security for buildings
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VU21122 Produce an advanced engineering vU22543 Produce an advanced engineering Equivalent
design for a reinforced concrete design for a reinforced concrete
structure structure

VU21123 Produce an advanced engineering VU22544 Produce an advanced engineering Equivalent
design for a steel structure design for a steel structure

Vu21124 Implement site investigation VU22484 Implement site investigation Equivalent
Procedures procedures

VU21125 Apply construction principles to civil vU22485 Apply construction principles to civil Equivalent
engineering works engineering works

VU21126 Apply principles of materials to civil VU22486 Apply principles of materials testing to Equivalent
engineering applications civil engineering applications

vuU21127 Apply environmental issues to VU22545 Apply environmental solutions to Equivalent
engineering projects engineering projects

VU21128 Apply principles of mechanics to VU22546 Apply principles of mechanics to Equivalent
engineering structures engineering structures

VU21129 Apply surveying for civil vu22487 Apply surveying for civil Equivalent
engineering projects engineering projects

VU21130 Perform measurements and layout VU22488 Perform measurements and layout Equivalent
tasks on construction sites tasks on construction sites

VU21131 Produce an engineering drainage vU22547 Produce an engineering drainage Equivalent
design of pipes and culverts design of pipes and culverts

VU21132 Produce an engineering design for a VU22548 Produce an engineering design for a Equivalent
stormwater reticulation scheme stormwater reticulation scheme

VU21133 Produce an engineering design for a VU22549 Produce an engineering design for a Equivalent
sewerage reticulation scheme sewerage reticulation scheme

VU21134 Produce an engineering design for a VU22550 Produce an engineering design for a Equivalent
reinforced concrete structure reinforced concrete structure

VU21135 Produce an engineering design for a VU22551 Produce an engineering design for a Equivalent
steel structure steel structure

VU21136 Produce reinforced concrete drawings VU22489 Produce reinforced concrete drawings Equivalent

VU21137 Produce advanced engineering VU22552 Produce advanced engineering Equivalent
drawings for a reinforced concrete drawings for a reinforced concrete
structure structure

VU21138 Produce structural steel drawings VU22490 Produce structural steel drawings Equivalent

VU21139 Produce advanced engineering VU22553 Produce advanced engineering Equivalent
drawings for a steel structure drawings for a steel structure

VU21140 Produce structural steel shop VU22491 Produce structural steel shop Equivalent
drawings drawings

vU21141 Produce engineering drawings for a VU22492 Produce engineering drawings for a Equivalent
rural road rural road

VU21142 Produce drawings to enable urban VU22493 Produce drawings to enable urban Equivalent
road construction road construction

VU21143 Produce engineering drawings for a VU22494 Produce engineering drawings for a Equivalent
stormwater reticulation scheme stormwater reticulation scheme

VU21144 Apply surveying computations to VU22554 Apply surveying computations to Equivalent
engineering problems engineering problems

VU21145 Analyse piping designs VU22555 Analyse piping designs Equivalent

VU21146 Design process plant layout VU22556 Design process plant layout Equivalent

VU21147 Design piping systems VU22557 Design piping systems Equivalent

vU21148 Analyse and design foundations and VU22558 Analyse and design foundations and Equivalent

footings

footings
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VU21149 Design a timber structure VU22559 Design a timber structure Equivalent
VU21150 Undertake testing of cleanrooms Deleted
VU22560 Produce geometric designs for roads New Unit
VU22561 Analyse the strength of civil structural New Unit
elements
VU22562 A_p_ply pr_lnC|pI_es of soil mechanics to New Unit
civil engineering
vu22471 Utilise Augmented Reallty.(AR) New Unit
technology for manufacturing
VU21151 Develqp procedures for cleanroom Deleted
operations
VU21152 Evaluate and select clean rooms Deleted
VU21117 Analyse the performance of AC motors | VU22495 Analyse the performance of AC motors | Equivalent
VU21169 Apply transform principles to Deleted
control problems in engineering
VU21170 Implement and maintain control VU21170 Implement and maintain control Equivalent
systems for industrial processes systems for industrial processes
VU21171 Design and evaluate data acquisition Deleted
systems
VU21172 Apply instrumentation principles to vU21172 Apply instrumentation principles to Equivalent
industrial control systems industrial control systems
VU21173 Interface control systems to industrial VU21173 Interface control systems to industrial Equivalent
processes and analyse data from processes and analyse data from
SCADA systems SCADA systems
VU21174 Program control systems VU21174 Program control systems Equivalent
VU21175 Utilise analog electronics for control VU22496 Utilise analog electronics for control Equivalent
applications applications
VU21176 Utilise digital electronics for control VU21176 Utilise digital electronics for control Equivalent
applications applications
VU21270 Implement control processes using VU21270 Implement control processes using Equivalent
PLCs PLCs
VU21219 Set up mechatronics engineering VU22563 Set up mechatronics engineering Equivalent
systems systems
VU21220 Interface and program mechatronics VU22498 Interface and program mechatronics Equivalent
engineering systems engineering systems
VU21232 Program, operate and select a VU21232 Program, operate and select a Equivalent
robotics system robotics system
vU21233 Plan and manage a robotics system vU22564 Plan and manage a robotics system Equivalent
vU21201 Set up fluid power controlled VU22565 Set up fluid power controlled Equivalent
engineering systems engineering systems
vU21202 Design fluid power controlled VU22566 Design fluid power controlled Equivalent
engineering systems engineering systems
VU21203 Apply hydraulic principles in VU22499 Apply hydraulic principles to achieve an | Equivalent
Engineering engineering task
VU21204 Apply pneumatic principles in VU22500 Apply pneumatic principles to achieve Equivalent
Engineering an engineering task
vU21545 Evaluate proportional and servo New Uni
controlled fluid power systems ew Unit
VU21546 Monitor and adjust an integrated fluid New Unit

power control system
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vu21547 Select components for an integrated New Unit
fluid power design project
VU21548 Install and commission an integrated New Unit
fluid power system
VU21549 Conduct a feasibility study for an New Unit
integrated fluid power system
VU21551 Test and monitor fluid power circuits New Unit
VU21609 Install and maintain New Unit
hydraulic/pneumatic systems
VU21207 Set up advanced manufacturing Deleted
systems (AMS)
VvU21208 Design advanced manufacturing Deleted
systems (AMS)
VvU21209 Manage advanced manufacturing Deleted
systems (AMS)
VU21210 Set up manufacturing processes for VU22501 Set up manufacturing processes for Equivalent
engineering applications engineering applications
VU21211 Design tooling jigs and fixtures for VU22502 Design jigs and fixtures for Equivalent
advanced manufacturing manufacturing
VU21216 Integrate co-ordinate measuring Deleted
machines into manufacturing
VU21104 Annotate and create assemblies using | VU22497 Annotate and create assemblies using | Equivalent
solid models solid models
VU21105 Create and modify surfaces for simple | VU22503 Create and modify surfaces for simple Equivalent
consumer products consumer products
VU21156 Use computer aided drafting systems Deleted
VU21157 Use advanced 2D & 3D computer VU22542 Use advanced 2D & 3D computer Equivalent
aided drafting techniques aided drafting (CAD) techniques
VU21159 Apply computer based solid Deleted
modelling techniques
Equivalent
VU21160 Use extended features of CAD VU22567 U'se extended features of computer q
aided drafting (CAD)
i i Equivalent
VU21161 Manage CAD systems VU22568 Manage computer aided drafting (CAD) quivalen
systems
. . i i Equivalent
VU21162 Manage CAD in a business VU22569 Manage_ computer aided drafting (CAD) q
in a business
VU21163 Program a 3D milling machine VvU22504 Program a 3D milling machine Equivalent
centre centre
VU21164 Program 4th axis applications VU22570 Program 4th axis applications Equivalent
VU21165 Create advanced programs for CNC VU22571 Create advanced programs for CNC Equivalent
machine centres machine centres
VU21166 Write and modify basic CNC programs VU22505 Write and modify basic CNC programs Equivalent
VvU21167 Write advanced CNC programs and VU22506 Write advanced CNC programs and Equivalent
operate a vertical machining centre operate a vertical machining centre
VU21168 Write advanced CNC programs and VUu22507 Write advanced CNC programs and Equivalent
operate a multi axis turning centre operate a multi axis turning centre
VvU21097 Produce engineering components by VU22508 Produce engineering components by Equivalent
operating a CNC manufacturing cell programming and operating a CNC
manufacturing cell
VU21212 Apply computer aided manufacturing VU22509 Apply computer aided manufacturing Equivalent

(CAM) processes

(CAM) processes
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VU21213 Apply computer aided manufacturing VU22510 Apply computer aided manufacturing Equivalent
(CAM) 2D programming (CAM) 2D programming
VU21214 Apply computer aided manufacturing VU22511 Apply computer aided manufacturing Equivalent
(CAM) lathe programming (CAM) lathe programming
VU21238 Conduct and analyse precision VU22512 Conduct and analyse precision Equivalent
engineering measurements engineering measurements
VU21205 Apply principles of metrology in VU22513 Apply principles of metrology in Equivalent
manufacturing manufacturing
VU21206 Apply principles of advanced VU22572 Apply principles of advanced metrology | Equivalent
metrology in manufacturing in manufacturing
VU21215 Program and set up co-ordinate VU22573 Program and set up co-ordinate Equivalent
measuring machines (CMM) measuring machines (CMM) a
vU22514 Manage inventory and operational New Unit
controls within the supply chain
VU22515 Manage supply chain forecasting and New Unit
materials planning
VU22516 Manage supply chain quality New Unit
VU22517 Manage and maintain supply chain New Unit
network communication and
relationships
VU22518 Manage global sourcing and supply of New Unit
domestic supply chains
VU22519 Manage warehouse packaging, New Unit
materials handling and operational
performance
VU22528 Manage and review supply chain New Unit
continuous improvement and
benchmarked performance
VU22529 Perform competitive bidding, contract New Unit
preparation and contract management
tasks
vU21244 Apply principles of hydraulics to pipe Deleted
and channel flow
vU21245 Design a water reticulation scheme Deleted
VU21246 Plan sewerage reticulation systems Deleted
vu21247 Plan water reticulation systems Deleted
Vu21248 Design pressure sewerage systems Deleted
VU21249 Design sewerage pumping station Deleted
systems
VU21250 Manage assets in a water utility Deleted
VU21251 Manage drinking water quality Deleted
information
VU21252 Manage the construction of pipeline Deleted
systems
VU21106 Plan, implement and apply preventative | VU22530 Plan, implement and apply preventative | Equivalent
maintenance procedures maintenance procedures
VvU21107 Establish and manage maintenance VU22531 Establish and manage maintenance Equivalent
systems systems
VvU21108 Select and apply lubrication VU22532 Select and apply lubrication principles Equivalent
principles
VU21109 Select and maintain bearing and rotary | VU22533 Select and maintain bearing and rotary | Equivalent

shaft assemblies

shaft assemblies
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VU21111 Perform vibration measurement and VvU22534 Perform vibration measurement and Equivalent
control control

VU21177 Analyse refrigeration systems Deleted

VU21178 Design a basic single zone duct Deleted
distribution system

VU21179 Determine operational parameters for Deleted
building HVAC hydronic systems

VU21180 Design a commercial refrigeration Deleted
system

vu21181 Optimise the HVAC control Deleted
systems performance

vu21182 Design industrial refrigeration Deleted
systems

VU21183 Design hydronic systems Deleted

Vu21184 Complete a building thermal Deleted
performance survey

VU21185 Determine psychrometric processes Deleted
and system performance

VU21186 Apply energy management Deleted
principles

vU21187 Apply codes and regulations to air Deleted
conditioning design

vU21188 Develop energy management Deleted
Solutions

VU21189 Design commercial and industrial Deleted
exhaust systems

VU21190 Design heating systems Deleted

VU21191 Commission HVAC/R systems Deleted

VU21192 Estimate refrigeration heat load Deleted

VU21193 Apply principles of refrigeration food Deleted
storage technology

vU21194 Design heat exchanger systems Deleted

VU21195 Analyse and service HVAC/R control Deleted
systems

VU21196 Provide customer service for Deleted
HVAC control systems

VU21197 Service and repair HVAC control Deleted
systems

VU21198 Install HVAC control systems Deleted

VU21199 Rectify faults in HYAC control systems Deleted

vU21234 Apply OH&S procedures for large scale Deleted
solar heating/cooling systems

VU21235 Determine the characteristics of large Deleted
scale solar heating/cooling systems

VU21236 Service and repair large scale solar Deleted
heating/cooling systems

VU21237 Provide customer service for Deleted

large scale solar heating/cooling
systems

© State of Victoria 2018
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VU21238 Conduct and analyse precision Deleted
engineering measurements

VU21239 Apply safe working practice when Deleted
operating vacuum systems

VvU21240 Apply vacuum principles to Deleted
advanced manufacturing

vu21241 Identify & select vacuum Deleted
components & materials

vu21242 Operate vacuum components and Deleted
systems

vu21243 Maintain & repair vacuum systems Deleted

VU21253 Analyse and select advanced Deleted
welding processes

VU21254 Write and qualify welding Deleted
procedures for fabrication
requirements

VU21255 Design welded and fabricated Deleted
Structures

VU21256 Apply destructive & non-destructive Deleted
weld testing principles

VU21257 Implement non-destructive weld testing Deleted

VU21258 Implement destructive weld testing Deleted

VU21259 Evaluate and interpret boiler and Deleted
pressure vessel codes and
specifications

VU21260 Identify and interpret pipeline Deleted
fabrication requirements

VU21261 Compile a technical report for Deleted
fabrication

vU21262 Design fabricated structures and Deleted
pressure vessels using non-ferrous
metals

VvU21263 Design fabricated structures and Deleted
pressure vessels using low and high
alloy steels

VU21264 Implement OH&S procedures for large Deleted
wind turbines

VU21265 Evaluate large wind turbine Deleted
operation and safety

VU21266 Service and maintain large wind Deleted
turbines

VU21267 Analyse data from monitoring systems Deleted
for large wind turbines

VU21268 Work safely on large wind Deleted
turbines

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
B HD
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Diploma of Engineering Technology

Employability Skills Summaries

Employability Skill

Industry requirements for this course include the following facets:

Communication

Research, organise, analyse and communicate complex information from
reference texts, manufacturer's catalogues and industrial magazines,
websites, use of phone, email and fax

Communicate effectively across a range of communication networks in
the workplace

Produce, interpret and analyse engineering drawings, charts and graphs
Use engineering terminology and language appropriate to the situation
and target audience

Write technical or non-technical reports that include some level of analysis
and/or research

Teamwork

Work alone or as part of a team that may include apprentices, other
tradespersons, technicians, engineers and production personnel
Provide clear and precise information to team members

Delegate and supervise work where appropriate

Problem-solving

Analyse information and data from operations, processes, and test results
including determining trends from graphical data

Develop solutions and make recommendations to
engineering/manufacturing related problems based on analysis of data
Apply mathematical techniques and scientific principles to engineering
situations

Initiative and
enterprise

Apply statistical processes to make recommendations solutions for
eguipment and process improvements

Make modifications to work plans and schedules to overcome unforeseen
difficulties or developments

Initiate significant modifications to plant and equipment that lead to
desired changes in performance

Planning and
organising

Organise, sort, categorise and sequence information

Select and use planning techniques and tools to plan, sequence and
prioritise work operations

Prepare, monitor and review work plans, schedules, programs and
budgets

Self-management

Carry out work within given timeframe, process and quality constraints
Carry out work safely and in accordance with company policy and
procedures and legislative requirements

Monitor work to ensure compliance with legislation, codes and national
standards

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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Learning

Maintain knowledge of relevant legislative requirements, codes and
standards

Use information from a range of sources to research technical information
and data suitable and appropriate for engineering/manufacturing
applications

Identify and consult appropriate personnel and technical experts or other
reference sources to obtain/verify information

Technology

Use computing technology to access, input and store information
Apply engineering knowledge and principles

Search computer databases and internet for technical information and
data suitable for engineering/manufacturing applications

Inspect engineering/manufacturing plant, equipment and systems for
optimum operation and undertake modifications as required

This table is a summary of employability skills that are typical of this qualification and should not be

interpreted as being definitive
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Advanced Diploma of Engineering Technology

Employability Skills Summaries

Employability Skill

Industry requirements for this course include the following facets:

Communication

e Research, evaluate and report information on systems, techniques,
requirements, options and solutions.

¢ Read, interpret and follow information on legislative and regulatory
requirements, codes of practice, specifications, design briefs, charts,
lists, drawings and other applicable reference documents

¢ Communicate complex ideas through reports, presentations,
meetings and one on one communication

e Use standard engineering drawing symbols, references, terminology
and scientific notation

e Consult and advise internal and external clients to ensure clarification
of requirements for projects or operations

Teamwork

e Work alone or as part of single and multi-disciplinary teams that
includes other para-professionals, professionals, trades and
production personnel

e Provide clear and precise information to team members

¢ Negotiate and communicate with stakeholders

o Delegate and supervise work where appropriate

Problem-solving

e Analyse and evaluate information to determine requirements,
strategies and solutions (including benefit/cost analysis)

¢ Apply and manipulate mathematical techniques and scientific
principles to engineering situations

o Evaluate environmental and sustainability performance of equipment
and processes and make recommendations for improvements

¢ Identify and select common engineering materials by their principal
properties

e Diagnose performance and process problems

Initiative and enterprise

Apply skills and knowledge in new and different situations and
contexts

Use judgement and discretion

Facilitate and capitalise on change and innovation

Generate innovative and creative ideas, approaches and solutions

Planning and organising

Design and plan documentation for particular applications
Manage work priorities and resources

Prepare, monitor and review work plans, programs and budgets
Identify requirements and manage processes to ensure adequate
resourcing, programming, maintenance and training for operations

Self-management

Manage own time and own processes

Complete tasks in a competent and timely manner

Set personal goals and plans

Gain and use feedback to improve personal performance
Address all legislation, codes and standards related to safety,
environmental impact and sustainability issues

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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Learning

Undertake research by consulting appropriate personnel and
accessing information from a range of sources

Evaluate career options and develop career path strategy
Review and maintain academic development, work experience,
ethical practice, indemnity, negotiation, consultation and human
relations with respect to the practice of engineering

Mentor others

Identify options for professional development opportunities

Technology

Apply engineering knowledge and principles

Select and apply engineering techniques and associated
technologies, software and hardware

Use technology appropriately to manage work priorities and
commitments

Use a CAD program, computer and peripherals

This table is a summary of employability skills that are typical of this qualification and should not be

interpreted as being definitive.
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Appendix 4:
Diploma of Engineering Technology
Skills and Knowledge profile

The Diploma of Engineering Technology provides individuals with the skills and knowledge required to
implement and utilise solutions in range of engineering applications requiring substantial theoretical
concepts. It has been designed for persons employed in a range of engineering/manufacturing sectors

and also those wishing to articulate into a university course of study.

Mechanical Engineering

Skills

-determine material strength requirements
-deal with unexpected situations

-question and clarify information

-follow oral and written instructions
-identify and apply standards and regulations
Civil Engineering

Skills

-consult and communicate with others
-read and follow design references
-prepare documentation

-perform tests

-carry out computations

Automation Systems Engineering
Skills

-read and understand design briefs

-solve problems

-test and commission control system
-read and understand technical data
-select appropriate data acquisition devices
Mechatronic Engineering

Skills

-read and understand design briefs

-test and commission control system
-solve problems

-plan and sequence operations

-perform fault tracing and maintenance

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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Knowledge

-properties of materials of strength of materials
-statistics and probability techniques

-scientific principles

-mechanical drive systems

-fluid mechanic principles

Knowledge

-site investigation procedures

-construction principles for civil engineering
-civil engineering surveying

-materials used in the construction industry

-principles of materials for civil engineering

Knowledge

-principles to control problems
-maintain control systems

-data acquisition systems
-mechatronics engineering systems

-robotics system

Knowledge

-mechatronics engineering systems
-robotics system

-maintain control systems
-mechanical drive systems

-mechanical machines
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Fluid Power

Skills

-check for conformance to specification

-plan and sequence operations

-write specifications

-complete documentation

-perform fault tracing and maintenance
Manufacturing Systems

Skills

-prepare an operating sequence plan

-assess system performance

-select appropriate engineering processes
-identify suitable AMS configuration

-check for conformance to system specifications
Engineering Management

Skills

-maintain documentation

-planning the task

-participating and communicating with others
-coordinating physical and human resources
-principles and practices of ‘value adding’
Engineering Maintenance Management (EMM)
Skills

-determine and plan maintenance requirements
-coordinate work with others

-diagnose and rectify faults

-perform routine maintenance checks

Knowledge

-hydraulic principles in engineering
-pneumatic principles in engineering
-integrated fluid power control system
-fluid power systems for mobile plant

-hydraulic and pneumatic fluid power systems

Knowledge

-manufacturing processes for engineering applications
-computer aided drafting systems

-jigs and fixtures for advanced manufacturing
-advanced manufacturing systems (AMS)

-precision engineering measurements

Knowledge

-project management

-procurement processes and options
-leadership skills across an organisation
-risk management

-supply chain quality management

Knowledge

-vibration measurement and control

-bearing and rotary shaft assembly maintenance
-basic preventative maintenance techniques

-principles of lubrication selection and application

OFFICIAL



OFFICIAL

Appendix: 5
Advanced Diploma of Engineering Technology
Skills and Knowledge profile

The Advanced Diploma of Engineering Technology provides individuals with the skills and knowledge required
to recall and apply engineering and scientific principles in designing in a range of engineering applications. It
has been designed for persons employed in a range of engineering/manufacturing sectors and also those
wishing to articulate into a university course of study.

Mechanical Design Engineering

Skills

-preparation of design proposals

-design and develop engineering solutions
-writing technical reports

-solving engineering problems

-preparing analysis documentation

Civil Design Engineering

Skills

-conduct an environmental study

-analyse engineering structure

-prepare detail plans for stormwater reticulation
-perform manual surveying computation techniques
-validating line list and piping & instrument diagrams
Automation Systems Design

Skills

-select appropriate data acquisition devices

-read and understand design briefs

-develop downloaded and test programs

-prepare an implementation plan

-design acquisition system

Mechatronic Engineering Design

Skills

-read and understand design briefs

-commission system into operation

-consult and communicate with others

22478VIC/22479VIC-Diploma/Advanced Diploma of Engineering Technology
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Knowledge

-advanced statics principles
-finite element analysis
-mechanical engineering systems
-mechanical machines

-thermal fluid processes

-design process

Knowledge

-advanced principles of materials science
-advanced engineering design
-environmental project management
-piping systems

-foundation and footings design

Knowledge

-data acquisition systems
-industrial robotic applications
-mechatronics engineering systems
-microcomputer/PLC

-manage a robotics system

Knowledge
-mechatronics engineering systems
-industrial robotic applications

-manage a robotics system
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Fluid Power Design Engineering

Skills

-plan a maintenance task

-maintain fluid power systems

-commission system into operation

-design fluid power controlled engineering system
-consult and communicate with others

Integrated Manufacturing Systems

Skills

-analyse job requirements

-communicating technical and procedural requirements
-plan and schedule required operations
-troubleshooting system faults and non-conformance

-ensure that component will be produced to
specifications

Engineering Maintenance Management
Skills

-manage a preventative maintenance system
-analyse and plan for risk measures

-develop maintenance goals, policies and procedures

-investigating sustainability implications of maintenance
processes

-auditing plant, facilities and services

Knowledge

-fluid power related technologies

-fluid power controlled engineering systems
-integrated fluid power control systems
-applications for pneumatics and hydraulics

-multiple actuator control circuit

Knowledge

-rapid tooling applications

-computer integrated manufacturing systems
-rapid manufacturing processes

-advanced programs for CNC machine centres

-advanced metrology in manufacturing

Knowledge
-maintenance management systems
-risk management procedures

-facilities and service maintenance response
systems

-asset categorisation and maintenance scheduling
and prioritising

-features of integrated management systems

OFFICIAL



OFFICIAL

Diploma of Engineering Technology
e Core Units

Current versions of the units listed below may be found at training.gov.au

MEM216006A - Organise and communicate information

MEM16008A - Interact with computing technology

MEM22001A - Perform engineering activities

MEM22002A - Manage self in an engineering environment

MEM23004A - Apply technical mathematics

MEM30007A - Select common engineering materials

MEM30031A - Operate computer-aided design (CAD) system to produce basic drawing elements

22478VIC/22479VIC Diploma/Advanced Diploma of Engineering Technology
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VU22451 - Investigate advanced technology applications in the manufacturing and related industries

VU22451 - Investigate advanced technology applications in the
manufacturing and related industries

Unit Descriptor

Employability Skills
Application of the Unit

Element

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or
outcomes that are demonstrable
and assessable.

1 Determine the
applications of
advanced technologies
in manufacturing

2 Investigate an advanced
technology and its’
impact on a process,
product and/or service

3 Present research on
advanced technology

This unit describes the knowledge and skills required to
learner to investigate advanced manufacturing technologies
that have been recognised as innovative and/or cutting edge
and have significantly improved production processes,
products and/or services and present the findings.

No licensing, legislative, regulatory or certification
requirements apply to this unit of competency at the time of
publication.

This unit contains employability skills.

This unit applies to a person who is preparing for a career in
the engineering, manufacturing or related industries and is
required to investigate current and emerging advanced
manufacturing technologies

Performance Criteria

Performance criteria describe the required performance needed to demonstrate
achievement of the element — they identify the standard for the element. Where
bold/italicised text is used, further information or explanation is detailed in the
required skills and knowledge and/or the range statement. Assessment of
performance is to be consistent with the evidence guide.

1.1 Sources of information on advanced manufacturing
technologies in the engineering and manufacturing
industries are identified

1.2 Real world examples of advanced manufacturing and
engineering achievements are located

1.3 Impact of advanced manufacturing technology on
product and/or service is determined

2.1 Application and parameters of the technology being
investigated are defined and its’ integration with existing
production methods are clarified

2.2 Design principles of the technology are explored and
documented

2.3 The value adding dimension of the technology is
analysed and evaluated

2.4 Impact on workforce capabilities and/or customer
demands and market competiveness are determined

2.5 Future developments in the technology and its
application are examined

3.1 Research material is compiled and the format of the
presentation is planned

3.2 Presentation of the investigation is prepared, trialled
and amended as required
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3.3 Research is presented to relevant audience/stakeholder

Required Knowledge and Skills
This describes the essential skills and knowledge and their level required for this unit.
Required knowledge:

e current advanced manufacturing technologies which impact on both process and/or
products

¢ advanced manufacturing technologies nomenclature such as Industry 4.0/5.0
sources of information on the manufacturing, engineering and related industries

¢ diversity of the manufacturing, engineering and related industries including key sectors
and structure

e presentation techniques and resources

Required skills:

e recognising the application of advanced technologies in the manufacturing and related
industries and improvements to a processes, products and services

¢ undertaking research in an manufacturing environment and using various methods to
gather technical information and data

e communicating with technical personnel in an manufacturing environment
e planning and presenting technical information to an audience
e completing a research project in a given timeframe

Range Statement

The Range Statement relates to the unit of competency as a whole. It allows for different work
environments and situations that may affect performance. Bold / italicised wording in the
Performance Criteria is detailed below.

Advanced manufacturing e computer based technologies such as CAD, CAE,
technologies include but are CAM, HPC
not limited to:

e rapid prototyping/additive manufacturing
e industry 4.0/5.0
e advanced robotics
e advanced materials/textiles
¢ design led innovations program
¢ disruptive additive subtractive manufacturing
e augmented reality (AR) technology
¢ agile collective problem solving techniques
e control system/s and monitoring devices such as:
e smart sensors
e factory automation sensors
e sensors encodes

22478VIC/22479VIC Diploma/Advanced Diploma of Engineering Technology
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e automation direct sensors

¢ artificial intelligence, data management
¢ Building Information Modelling (BIM)
e product lifecycle management

Engineering and .
manufacturing sectors
include but are not limited to:

public transport
e automotive components

¢ white and brown goods

¢ shipbuilding and boatbuilding

e plastics, rubber, cablemaking

o heavy engineering

o electrical/electronics

e aerospace

¢ bio medical and pharmaceutical
¢ food and beverage

Presentation includes but is .
not limited to:

power point show
e photographs

e drawings/sketches/diagrams/graphs/flowcharts
e brochures/pamphlets

e sample products

e written or oral information

Evidence Guide

The evidence guide provides advice on assessment and must be read in conjunction with the Elements,
Performance Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in

Section B of the Accreditation Submission.

Critical aspects for
assessment and evidence o
required to demonstrate
competency in this unit

Assessment must confirm the ability to:

Research and define at least two examples of
advanced manufacturing technology, analyse the
principles of each technology including the value
add component and provide examples of the
application of each. One example is to be process
orientated and the other is to be product or
service orientated

prepare and provide a detailed presentation of the
findings to a relevant audience/stakeholder.

the above competencies can be demonstrated
individually or as part of a small team.
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Context of and specific The candidate will have access to a library, IT equipment

resources for assessment and internet, resource materials and references. The
candidate will be permitted to refer to any relevant
workplace procedures, product and manufacturing
specifications, codes, standards, manuals and related
documentation.

This unit may be assessed off the job or a combination of
both. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of
a group of learners. The assessment environment should
not disadvantage the candidate.

Methods of assessment The following suggested assessment methods are
suitable for this unit:

e research project findings
e presentation of information
e written report/documented evidence

¢ oral and written questioning
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Page 64 of 728

OFFICIAL



OFFICIAL

VU22452 - Use communication network concepts and practices in manufacturing and engineering applications

VU22452 - Use communication network concepts and practices in
manufacturing and engineering applications

Unit Descriptor This unit describes the skills and knowledge in communication
network concepts and practices that are used in manufacturing and
engineering applications. Specifically, the unit covers the manner in
which data traverses, networks, protocols, networking and
communication devices, Internet Protocol (IP) addressing, routing
protocols, Virtual Local Area Networks (VLANS), troubleshooting
logs and networking monitoring tools.

No licensing or certification requirements apply to this unit at the
time of accreditation.
Employability skills This unit contains employability skills.

Application of the Unit This unit is applicable to individuals working as paraprofessionals in
engineering, manufacturing and related industries.

ELEMENTS PERFORMANCE CRITERIA

Elements describe the essential Performance criteria describe the required performance needed to demonstrate
outcomes of a unit of competency. achievement of the element — they identify the standard for the element. Where
Elements describe actions or bold/italicised text is used, further information or explanation is detailed in the required
outcomes that are demonstrable and skills and knowledge and/or the range statement. Assessment of performance is to be
assessable. consistent with the evidence guide.

1. Define the function and 1.1 Types of communication networks are defined

operation of key
communication network 1.2
concepts 1.3  Physical communication network equipment and cables is
identified
1.4 Methods, tools and infrastructure used to connect to the
internet from a workstation are explored

Data transmission in a communication network is explored

2. Demonstrate the function 2.1 physical and logical network representations of a local area

and operation of key network are implemented
communication , , . ,
networking devices 2.2 Function and operation of network switches are described ,

and implemented

2.3 Function and operation of VLANs are described and
implemented

2.4 Function and operation of network routers are described,
and implemented

2.5  Function and role of a computer based interlocking device is
described and applied

2.6 Function and operation of a firewall is described and applied

2.7  Function and operation of a wireless access point (WAP) is
described, and implemented.

2.8  Operation of a network monitoring tool is described and
applied

2.9  Function and operation of log files used for troubleshooting
is described and applied
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VU22452 - Use communication network concepts and practices in manufacturing and engineering applications

3. Install and set up a basic
network

4. Establish protocols and
models using OSI and
TCP/IP

5 Configure IP addressing
schemes

3.1

3.2

3.3

3.4

4.2

4.3

4.4

4.5
4.6

4.7

4.8

4.9

5.1
52

Structure of an internetworking operating system (I10S) is
defined in order to prepare a communication network device
for operation

Cabling communication networking devices to a provided
network diagram are performed

Configuring communication network addresses for a
workstation is demenstrated-and performed

A functional communication network is configured and
tested

Function and basic operation of key protocols in the Open
Systems Interconnect (OSI) and Transmission control
Protocol/Internet Protocol (TCP/IP) communication models
are configured

Differences and commonalities between the OSI| and TCP/IP
models for a communication network are described

OSI Layer 1 standards and types of communication
channels are described

OSI Layer 2 Protocols, standards and addressing (MAC
addresses) for both LANs and WANSs are described

IPv4 and IPv6 addressing schemes are configured

Function and operation of OSI Layer 3 Routed and Routing
addressing protocols are described

Packet encapsulation and de-capsulation concepts are
described

Function and operation of OSI Layer 4 Protocols are
configured

Function and operation of OSI Layer 5 to 7 protocols and
networking applications are described

Sub-netting an IPv4 and IPv6 network is applied

Configuring IPv4 and IPv6 communication network
addresses for a workstation is performed
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VU22452 - Use communication network concepts and practices in manufacturing and engineering applications

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit

Required skills:

using basic numeracy skills to perform calculations in binary and hexadecimal number systems
using base level problem solving skills to implement provided scripts for a switch and a router
reading and accurately interpreting documents and reports

installing and configuring a basic network

configuring protocols, models and IP addressing systems

operating a personal computer

identifying network cable types

interpreting network testing information

Required knowledge

OSl layered communication model
TCP/IP layered communication model
Media Access Layer (MAC) addresses
packet encapsulation and decapsulation concepts and operation
binary number system
hexadecimal number system
Transmission Control Protocol (TCP) protocol
User Datagram Protocol (UDP)
function and operation of application layer protocols
VLANs
network monitoring tools e.g. Wireshark
log files generated from networking devices e.g. Interlocking device, switches, operating system
IPV4 addressing and subnetting
IPV6 addressing and subnetting
network cabling
network devices:
o routers
o switches
o computer based interlocking device
o firewall fundamentals
o Wwireless access points
end to end test commands e.g. Ping, Traceroute
switch and router IOS commands examples
emerging network technologies
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VU22452 - Use communication network concepts and practices in manufacturing and engineering applications

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below

Types of communication
networks include but are not
limited to:

Functional communication
network includes but is not
limited to:

Key protocols include but
are not limited to:

OSl Layer 3 Routed and
Routing addressing
protocols include but are
not limited to:

OSl Layer 4 Protocols
include but are not limited to:

OSl Layer 5to 7 protocols
include but are not limited to:

EVIDENCE GUIDE

Local Area Network (LAN)

Wide Area Network (WAN)
Metropolitan Area Network (MAN)
Wireless LAN (WLAN)

Virtual LAN (VLAN)

Virtual Private Network (VPN)
signaling network

workstations
routers
switches
hubs

Address Resolution Protocol (ARP)

Reverse Address Resolution Protocol (RARP)
Transmission Control Protocol (TCP)

User Datagram Protocol (UDP)

Internet Protocol (IP)

Internet Control Message Protocol (ICMP)
File Transfer Protocol (FTP)

Simple mail Transfer Protocol (SMTP)
Domain Name System (DNS)

Internet Group Management Protocol (IGMP)

Routing Information protocol (RIP)
Enhanced Interior Gateway Routing Protocol (EIGRP)

Transmission Control Protocol (TCP)
User Datagram Protocol (UDP)

Hypertext Transfer Protocol (HTTP)
File Transfer Protocol (FTP)

Trivial File Transfer Protocol (TFTP)
Simple mail Transfer Protocol (SMTP)
Domain Name System (DNS)

The evidence guide provides advice on assessment and must be read in conjunction with the Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of

the accreditation submission.
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VU22452 - Use communication network concepts and practices in manufacturing and engineering applications

Critical aspects for
assessment and evidence
reguired to assess
competency in this unit

Context of and specific
resources for assessment

Method of assessment

Assessors must be satisfied that the candidate can:

e identify the function and operation of communication key
network concepts

o define key features of the TCP/IP and OSI models

e implement and demonstrate the function and operation of key
networking devices

¢ implement and troubleshoot a small communication routed
network.

Evidence should show competency working in a realistic
environment and a variety of conditions. The candidate will have
access to the network and all computer equipment, materials and
documentation required. The candidate will be permitted to refer
to any relevant workplace procedures, product and manufacturing
specifications, codes, standards, manuals and reference
materials.

This unit may be assessed on the job, off the job or a combination
of both. Where assessment occurs off the job, then an
appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Evidence can be gathered through a variety of ways
including:

e observation of processes and procedures;

¢ oral and/or written questioning on required knowledge and
skills;

e testimony from supervisors, colleagues, clients and/or other
appropriate persons;

¢ inspection of the final product or outcome;

e portfolio of documented evidence.

Where performance is not directly observed any evidence should

be authenticated by an appropriate person such as a workplace
supervisor.
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Advanced Diploma of Engineering Technology
e Core Units

Current versions of the units listed below may be found at training.gov.au

MEM22013A - Coordinate engineering projects

MEM30033A - Use computer-operated design (CAD) to create and display 3-D models
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Mechanical Engineering/Mechanical Engineering Design

Current versions of the units listed below may be found at training.gov.au

CPCCWHS1001 - Work safely in the construction industry

MEMO9002B - Interpret technical drawing

MEM213014A - Apply principles of occupational health and safety in the work environment

MEM23005A - Apply statistics and probability techniques to engineering tasks

MEM23006A - Apply fluid and thermodynamics principles in engineering

MEM23007A - Apply calculus to engineering tasks

MEM23008A - Apply advanced algebra and numerical methods to engineering tasks

MEM23063A - Select and test mechanical engineering materials

MEM23109A - Apply engineering mechanics principles

MEM23114A - Evaluate thermodynamic systems and components

MEM234003A - Design machines and ancillary equipment

MEM234004A - Design for engineering-related noise and vibration mitigation

MEM23120A - Select mechanical machine and equipment components

MEM23121A - Analyse loads on frames and mechanisms

MEM23138A — Evaluate suitability of materials for engineering-related applications

MEM24012C - Apply metallurgy principles

MEM30029A - Use workshop equipment and processes to complete an engineering project

MEM30012A — Apply mathematical techniques in a manufacturing engineering or related
environment

MSMENV272 - Participate in environmentally sustainable work practices
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VU22453- Handle engineering materials

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential

outcomes of a unit of competency.

1. Plan to lift and move
materials

2. Move/shift materials

3. Apply emergency
procedures

This unit of competency describes the knowledge and skills required
to safely handle materials in accordance with Occupational Health and
Safety/Workplace Health and Safety (OHS/WHS) requirements and
enterprise procedures.

It includes using manual handling techniques, operating mechanical
handling equipment, handling hazardous materials and emergency
procedures.

No licensing or certification requirements apply to this unit at the time
of accreditation

This unit contains Employability Skills.

This unit is applicable to an individual planning to work as a
technicians or paraprofessional in engineering, manufacturing and
related industries.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to demonstrate
achievement of the element. Where bold italicised text is used, further information is
detailed in the required skills and knowledge and/or the range statement. Assessment
of performance is to be consistent with the evidence guide.

1.1 Lifting and moving requirements are identified and clarified with
appropriate personnel.

1.2 Resources, safety and handling factors are identified and
hazard control measures implemented where practicable.

1.3 Special handling procedures for hazardous materials and
areas are identified and applied

1.4 Manual lifting techniques, mechanical aids, tools and
material handling equipment are selected appropriate to the
material properties, task requirements and safe handling
considerations

1.5 Safety signs, symbols and labels are identified and interpreted
correctly

2.1 Manual lifting techniques and strategies are correctly applied
2.2 Material is lifted, moved and placed/stored safely

2.3 Handling equipment is operated and stored safely and correctly,
taking account of environmental considerations

2.4  Safe handling practices, procedures and directions are followed

3.1 Emergency procedures are applied in accordance with
Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) requirements and enterprise procedures
if required

3.2 Emergency containment/protection procedures relating to
specific materials are applied if applicable

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge, and their level, required for this unit.
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VU22453 — Handle engineering materials

Required skills:

planning a lifting procedure in a engineering/manufacturing environment
reading safety signs and symbols in the workplace
preforming manual lifting techniques

operating mechanical aids and lifting devices normally used in an engineering/manufacturing
environment

storing of mechanical aids and lifting devices

working and communicating with other work team members

guestioning and clarifying information

following oral and written instructions from a leading hand/workplace supervisor
carrying our emergency procedures in the event of a workplace accident

Required knowledge:

manual lifting techniques

types and applications mechanical aids and lifting devices

legislation, acts and national occupational health and safety (NOHSC) guidelines
dangerous materials labelling

material safety data sheets (MSDS)

risk assessment and hazard control

personal protective equipment and safety devices

personal responsibilities

safety signs and symbols

Appropriate personnel may e supervisor
include but is not limited to: « leading hand
o foreman
e trainer/coach
e teacher

Resources may include but are e work requests/sheets
not limited to: « safety signs, symbols and labels

e material safety data sheets (MSDS)

e emergency procedures

e relevant codes

e personal protective equipment

e dedicated tools

e materials and objects for lifting/moving
e mechanical lifting aids

e mechanical lifting devices

e consumables

Hazardous materials may e chemicals
include but are not limited to:

OFFICIAL



Manual lifting techniques and
strategies may include but are
not limited to:

Mechanical aids may include but
are not limited to:

Tools may include but are not
limited to:

Mechanical handling
equipment may include but is not
limited to:

Material properties may include
but are not limited to:

Environmental considerations
may include but are not limited to:
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VU22453 — Handle engineering materials

liquids and gases
toxic and noxious materials

strategies include:
— individual and team lifting
— dividing load
— re-packaging
manual lifting techniques include:
- lifting
— carrying
— lowering
—  pulling
— pushing
— storing
— team lifting
lifting aids include:
— blocks
— wedges
— ropes
— containers
— levers
levers and bars
spreader bars
slings and dogs
wedges
chain blocks
cranes and hoists

dedicated tools for attaching/removing mechanical lifting aids
and safety equipment e.g. spanners

hand trolleys and skates

wheelbarrows

hand pallet trucks (not sit on)

hand carts

other dedicated devices used for handling materials

size

mass

shape

structure

chemical properties

any specific property affecting handling operation

excessive noise
proximity to other personnel
hazardous materials and areas

OFFICIAL



OHS/WHS requirements may
include but are not limited to:

Enterprise procedures may
include but are not limited to:

EVIDENCE GUIDE
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VU22453 — Handle engineering materials

workplace layout

legislation, acts and National Occupational Health and Safety
(NOHS) guidelines

personal protective equipment

material safety management systems

material safety data sheets (MSDS)

hazardous substances and dangerous goods codes
local safe operating procedures

awards provisions

assessment of risk

hazard control measures

the use of tools and equipment

instructions, including job sheets

labelling and packaging

material handling and storage

safety procedures

emergency procedures

reporting and communication

manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Performance Criteria,
Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the accreditation

submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

¢ Assessors must be satisfied that the candidate can

competently and consistently perform all elements of the unit
as specified by the associated performance criteria, including
required skills and knowledge. Specifically they must be able
to:
- follow OHS/WHS procedures and practices as specified in
the performance criteria
- plan and safely lift engineering materials using a minimum
of two (2) different mechanical aids and/or equipment
- read and interpret safety signs, symbols and dangerous
goods labelling
- apply risk control measures and emergency procedures
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Context of and specific
resources for assessment

Method of assessment
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VU22453 — Handle engineering materials

This unit should be assessed as it relates to normal work
practice using procedures, information and resources typical of
a workplace. This should include:

— OHS/WHS policy and work procedures and instructions

— access to workplace environment

— operational access to relevant equipment, tools, materials
and consumables

— access to relevant plans, drawings and/or instructions

— manufacturer specifications/manuals

- Evidence should show competency working
in realistic environment and a variety of conditions. The
candidate will have access to all tools, equipment,
materials and documentation required.

- The candidate will be permitted to refer to
any relevant workplace procedures, product and
manufacturing specifications, codes, standards,
manuals and reference materials.

For valid and reliable assessment of this unit, evidence should
be gathered through a range of methods to indicate consistent
performance.
Evidence must include demonstration of practical skills and
may also include:
- observation of processes and procedures
- oral and/or written questioning on required knowledge and
skills
- testimony from supervisors, colleagues, clients and/or
other appropriate persons
- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence
should be authenticated by colleagues, supervisors, clients or
other appropriate persons.

Questioning techniques should not require language, literacy
and numeracy skills beyond those required in this unit of
competency.
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VU22471 - Utilise Augmented Reality (AR) technology for manufacturing

Unit Descriptor

Employability skills

Application of the Unit

ELEMENT

Elements describe the essential

outcomes of a unit of competency.

1. Identify Augmented
Reality (AR)
infrastructure and tool
requirements

2. Research current AR
tools and technologies
used in manufacturing

3 Select, implement and
use an AR tool for
manufacturing

The unit describes the skills and knowledge required to prepare to
use AR technology for manufacturing.

The unit includes an overview of the technology, the infrastructure
requirements, areas of deployment and examines some emerging
and available tools and systems that utilise AR technology in
manufacturing

No licensing or certification requirements apply to this unit at the time
of accreditation

This unit contains employability skills

This unit is applicable to an individual preparing to work or working
as a technician or paraprofessionals in engineering, manufacturing
and related industries.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to demonstrate
achievement of the element. Where bold italicised text is used, further information is
detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 AR headsets are investigated with the features defined
1.2 AR software is classified for a particular applications
1.3 ARinfrastructure requirements are determined

2.1 Potential areas of use of AR in the manufacturing sector
are identified and investigated

2.2  Established current tools utilising best practise AR
technologies for manufacturing are identified

2.3 Emerging tools utilising AR technologies for manufacturing are
identified

3.1 An application of AR technology used in manufacturing is
selected

3.2 AR equipment for the selected application is assembled

3.3 Equipment and software for the AR application is installed and
connected

3.4 AR software settings for the application are configured
3.5 AR headset for the application is trialled
3.6 Use of the AR tool is demonstrated

3.7 Feedback on the function and operation of the AR equipment,
software and application is provided
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VU22471 — Utilise Augmented Reality (AR) technology for manufacturing

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge, and their level, required for this unit.
Required skills:

working in an AR environment in the manufacturing industry

using computer technology in manufacturing environment

installing and configuring software for a manufacturing application
interpreting AR data

setting parameters on AR tools and equipment and demonstrating application

Required knowledge:

AR computer simulation packages

settings and parameters on AR tools and equipment

applications of AR tools and systems in the manufacturing industry
current AR tools and practices

RANGE STATEMENT

This describes the essential skills and knowledge, and their level, required for this unit.

AR headsets includes but are HTC Vive
not limited to: Oculus Rift

Microsoft Hololens

Sony SmarteEyeglass
Epson Moverio BT-200
Vuzix M100 Smart Glasses
Recon Jet

Optivent Ora-1

Glass Up

AR software is classified ¢ individual software packages
include but is not limited to: e platforms

e systems

AR infrastructure requirements e headsets
includes but are not limited to: e IT networking infrastructure
o workstation/laptop/tablet
e software application
Potential areas of use of AR in e assembly processes

include but are not limited to:
e expert support

e uality assurance

automation
e training
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Established current tools
utilising best practise AR
technologies include but not
limited to:

EVIDENCE GUIDE
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VU22471 — Utilise Augmented Reality (AR) technology for manufacturing

o Vital Enterprises AR Tools

e thyssenkrupp AR tools for elevator repairs and maintenance
¢ AR Training tools

e SlashGear QA AR tools

e Airbus MiRA AR tools

e DAgRI Smart Helmet

e Siemens SimCxentre

e Technomatix

The evidence guide provides advice on assessment and must be read in conjunction with the Performance Criteria,
Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the accreditation

submission.

Critical aspects for
assessment and evidence
required to assess
competency in this unit

Context of and specific
resources for assessment

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- identify Augmented Reality (AR) infrastructure and tool
requirements

- provide examples of the current application of AR tools
and technologies in manufacturing

- set up and demonstrate the use of an AR tool used in
manufacturing.

Assessment will take place in a classroom/training environment
where the candidate will have access to augmented reality
welding technology, analysis information and programming
advice. As well as job specifications drawings and other relevant
documentation. The competencies covered by this unit would
either be demonstrated by an individual working alone or as part
of class group.

o Resources required for assessment include:

- OHS/WHS policy and work procedures and
instructions

- access to workplace or work real environment and a
variety of conditions

- operational access to augmented reality (AR)
computer simulated package, tools, materials and
consumables

- access to relevant plans, drawings and instructions
and manufacturer’s specifications/manuals
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Method of assessment
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VU22471 — Utilise Augmented Reality (AR) technology for manufacturing

For valid and reliable assessment of this unit, evidence
should be gathered through a range of methods to indicate
consistent performance.

Evidence must include demonstration of practical skills and
may also include:

observation of processes and procedures

oral and/or written questioning on required knowledge
and skills

testimony from supervisors, colleagues, clients and/or
other appropriate persons

inspection of the final product or outcome

a portfolio of documented evidence.

Where performance is not directly observed any evidence
should be authenticated by an appropriate person such as a
workplace supervisor.

Questioning techniques should not require language, literacy
and numeracy skills beyond those required in this unit of
competency.
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VU22535 - Apply advanced statics principles to engineering problems

Unit Descriptor

Employability Skills

Prerequisite unit(s)

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Determine the extent of
advanced statics required
for the analysis

2. Apply principles of
advanced statics in the
analysis or design of a
solution

This unit of competency describes the knowledge and skills
required to apply advanced static concepts and principles to solve
complex engineering problems.

It includes two and three dimensional force analysis and
associated diagrams for structures and mechanical componentry.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

It is recommended that learners attempting this unit have the
required knowledge and skills as described in:

MEM23109A Apply principles of mechanics to
engineering problems

MEM23007A Apply calculus to engineering tasks

The unit applies to a person working in an engineering,
manufacturing and construction environment where the
application of advanced statics can provide solutions to a wide
variety of engineering problems.

This unit of competency is intended for courses at Advanced
Diploma level or higher.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to demonstrate
achievement of the element — they identify the standard for the element. Where
bold/italicised text is used, further information or explanation is detailed in the
required skills and knowledge and/or the range statement. Assessment of
performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) requirements or a given work area are
clarified.

1.2 Engineering problem is determined through requests,
design briefs or equivalent and clarified with appropriate
personnel.

1.3 Expert advice is sought with respect to the engineering
problem and in according to enterprise procedures.

1.4 Resources and equipment required are identified,
obtained and checked as fit for the purpose.

2.1 Industry codes, regulations and technical documentation
relevant to the engineering problem are collated and
interpreted.

2.2 Tables and graphs are used to obtain computational data,
where appropriate.

2.3 Appropriate assumptions underlying the engineering
problem are made and recorded.
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2.4 Most appropriate analytical, computational or design
methodology is selected and can be justified.

Verify, document and 3.1 Results of the analysis or design are recorded and
interpret analysis and/or documented in accordance with requirements and
design enterprise procedures.

3.2 Results are graphed and/or charted and interpreted, where
appropriate.

3.3 Formal report to present outcomes is prepared according to
enterprise procedures, if required.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.
Required skills:

identifying and following relevant OHS/WHS procedures
interpreting industry codes, regulations and technical documentation

selecting the most appropriate computational method to analyse and solve the engineering
problem

solving engineering problems involving the analysis of two dimensional force and couple
systems

representing forces and moments as three dimensional Cartesian vectors
analysing and solving engineering problems involving basic three dimensional applications

analysing and solving problems involving free body diagrams of two and three dimensional
structures and assemblies

constructing shear force and bending moment diagrams for structures and assemblies
subjected to two and three dimensional force systems

presenting results in graphs, charts and tables to requirements
working and communicating with others project team members

Required knowledge:

two dimensional force analysis;
three dimensional force analysis;
free body diagrams of two and three dimensional systems;

shear force, bending moments and torque diagrams for two and three dimensional force
systems.

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and situations
that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation
include: e protective equipment

¢ material safety management systems
¢ hazardous substances and dangerous goods code
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¢ local safe operation procedures
e awards provisions

Appropriate personnel may e supervisor
include: e leading hand
e foreman
e manager
e site engineer
e trainer
e mentor
e teacher

e team member

Engineering problem may include:  Any engineering task that requires the application of advanced
statics in its analysis or design. This includes all two and three
dimensional force analysis of structures found in
manufacturing and construction engineering applications.

Enterprise procedures may ¢ the use of tools and equipment

include: e instructions, including job sheets, cutting lists, plans,
drawings and designs

e reporting and communication
¢ manufacturers' specifications
e operational procedures

Resources and equipment may e computer access

include: e scientific calculator
e engineering tables and graphs
e regulations and codes of practices
o reference texts

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the Accreditation
Submission.

Critical aspects for e Assessors must be satisfied that the candidate can competently
assessment and evidence and consistently perform all elements of the unit as specified by
required to demonstrate the associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

- implement Occupational Health and Safety workplace
procedures and practices including the use of risk control
measures as specified in the performance criteria

- demonstrate the ability to apply advanced statics to solve
engineering problems on more than one occasion and in
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Context of and specific
resources for assessment

Methods of assessment
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different contexts involving two and/or three dimensional force
analysis in structures and mechanical componentry.

e This unit may be assessed on the job, off the job or a combination
of both on and off the job. Where assessment occurs off the job,
that is the candidate is not in productive work, then an appropriate
simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this
unit would be demonstrated by an individual working alone or as
part of a team. The assessment environment should not
disadvantage the candidate.

e Resources required for assessment include:

- OHS/WHS policy and work procedures and
instructions.

- access to workplace or work real environment
and a variety of conditions

- operational access to relevant equipment, tools,
materials and consumables

- access to relevant plans, drawings and
instructions and manufacturer’s specifications/manuals

¢ For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

¢ Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge and
skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

¢ Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

e Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of competency.
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VU22536 - Apply advanced dynamics principles to engineering problems

Unit Descriptor This unit of competency describes the knowledge and skills
required to apply advanced dynamics to solve problems common to
all engineering fields.

This includes friction, centrifugal force, balancing, mechanical
vibrations, impulse, momentum, impact, systems of bodies in
motion, and simple, compound and epicyclic gearing.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

Employability Skills This unit contains employability skills.

Prerequisite unit(s) It is recommended that learners attempting this unit have the
required knowledge and skills as described in:

VU22475 - Apply scientific principles to engineering problems

Application of the Unit The unit applies to a person working in an engineering,
manufacturing, and construction environment where the application
of advanced scientific principles can provide a solution to
engineering problems.

This unit of competency is intended for courses at Advanced
Diploma level or higher.

ELEMENT PERFORMANCE CRITERIA
Elements describe the essential Performance criteria describe the required performance needed to demonstrate
outcomes of a unit of competency. achievement of the element — they identify the standard for the element. Where

Elements describe actions or outcomes  bold/italicised text is used, further information or explanation is detailed in the
that are demonstrable and assessable.  required skills and knowledge and/or the range statement. Assessment of
performance is to be consistent with the evidence guide.

1. Determine the extent of 1.1 Occupational Health and Safety/Workplace Health and
advanced dynamics Safety (OHS/WHS) requirements for a given work area are
required for the analysis clarified.

1.2 Engineering problem is determined through requests,
design briefs or equivalent and clarified with appropriate
personnel.

1.3 Expert advice is sought with respect to the engineering
problem and according to enterprise procedures, where
appropriate.

1.4 Resources and equipment required are identified, obtained
and checked as fit for the purpose.

2. Apply advanced dynamics 2.1 Industry codes, regulations and technical documentation
in the analysis or design of relevant to the engineering problem are interpreted and
a solution understood.

2.2 Tables and graphs are used to obtain computational data,
where appropriate.

2.3 Appropriate assumptions underlying the engineering problem
are made and recorded.

3. Verify, document and 3.1 Industry codes, regulations and technical documentation
interpret outcomes relevant to the engineering problem are interpreted and
understood.
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3.2 Results of the analysis or design are recorded and
documented in accordance with requirements and enterprise
procedures.

3.3 Results are graphed and/or charted and interpreted, where
appropriate.

3.4 Formal report to present outcomes is prepared according to
enterprise procedures, if required.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.

Required skills:

identifying and following relevant OHS/WHS procedures
interpreting industry codes, regulations and technical documentation
recognising the underlying dynamic principles to solve engineering problems

selecting the most appropriate computational method to analyse and solve the mechanical
engineering problem

applying advanced dynamics to engineering problems

guoting and recording assumptions made in the solution
presenting results in graphs, charts and tables to requirements
writing technical reports

working and communicating with other project team members

Required knowledge:

friction

centrifugal force

balancing

mechanical vibrations

impulse, momentum and impact
systems of bodies in motion
gearing

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and situations
that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation

include:

e protective equipment

¢ material safety management systems

e hazardous substances and dangerous goods code
¢ |ocal safe operation procedures

e awards provisions
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Appropriate personnel may e supervisor
include: e leading hand
e foreman
e manager
e site engineer
e trainer
e mentor
e teacher

e team member

Engineering problem may Any engineering problem that requires the application of
include: advanced dynamics in its analysis or design. This includes:

¢ friction mechanical drives
e centrifugal force

e balancing

¢ mechanical vibrations

¢ linear and rotational motion
e momentum

¢ bodies in motion

e (gearing

Enterprise procedures may ¢ the use of tools and equipment

include: e instructions, including job sheets, cutting lists, plans,
drawings and designs

e reporting and communication
e manufacturers' specifications
e operational procedures

Resources and equipment may e computer access
include: e scientific calculator

e engineering tables and graphs

e regulations and codes of practice

e reference texts

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the Accreditation
Submission.
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Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Methods of assessment
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Assessors must be satisfied that the candidate can competently and
consistently perform all elements of the unit as specified by the
associated performance criteria, including required skills and
knowledge, and be capable of applying the competency in new and
different situations and contexts within the timeframes typically
expected of the discipline, work function and industrial environment.

Specifically they must be able to:

- implement Occupational Health and Safety workplace
procedures and practices including the use of risk control
measures as specified in the performance criteria

- demonstrate the ability to apply advanced dynamics to solve
engineering problems on more than one occasion researching
from the following areas respectively:

- friction

- centrifugal force

- balancing

- mechanical vibrations

- impulse, momentum and impact
- bodies in motion

- simple and compound gears

- epicyclic gears

This unit may be assessed on the job, off the job or a combination of
both on and off the job. Where assessment occurs off the job, that is
the candidate is not in productive work, then an appropriate
simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this
unit would be demonstrated by an individual working alone or as
part of a team. The assessment environment should not
disadvantage the candidate.

Resources required for assessment include:

—  OHS/WHS policy and work procedures and
instructions.

—  access to workplace or work real environment and a
variety of conditions

—  operational access to relevant equipment, tools,
materials and consumables

— access to relevant plans, drawings and instructions
and manufacturer’s specifications/manuals

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.
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e Evidence must involve demonstration of practical skills and may also
include:

observation of processes and procedures

oral and/or written questioning on required knowledge and
skills

testimony from supervisors, colleagues, clients and/or other
appropriate persons

inspection of the final product or outcome
a portfolio of documented evidence.

o Where performance is not directly observed any evidence should be
authenticated by colleagues, supervisors, clients or other
appropriate persons.

e Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of competency.
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VU22537 - Apply finite element analysis

Unit Descriptor This unit of competency describes the skills and knowledge
required to apply finite element analysis to engineering
applications using a general purpose finite element analysis
software package.

This unit applies especially to the determination of stresses,
displacements and natural frequencies.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

Employability Skills This unit contains employability skills.

Application of the Unit This unit of competency applies to a person working in a
mechanical/structural/civil engineering enterprise where analysis
of machine parts and/or structures is undertaken.

The unit is intended for courses at advanced diploma level or

higher.
ELEMENT PERFORMANCE CRITERIA
Elements describe the essential Performance criteria describe the required performance needed to
outcomes of a unit of competency. demonstrate achievement of the element — they identify the standard for the

Elements describe actions or outcomes  element. Where bold/italicised text is used, further information or explanation
that are demonstrable and assessable. is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1 Setup afinite element model 1.1 Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) requirements for a given work area
are clarified, and any impacts on design are identified.

1.2 Analysis task for the engineering part or structure is
determined by using documentation, drawings, work
requests or discussions with appropriate personnel.

1.3 Nodes and elements of part or structure to be analysed
are created to determine finite element model.

1.4 Finite element model is refined by applying all relevant
internal and external parameters and conditions.

1.5 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with other involved in the work
place.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2 Produce solution or results 2.1 Appropriate solver for the type of analysis being
file(s) undertaken is selected.

2.2 Solver parameters are adjusted as necessary, to optimise
the solution.

2.3 Solver is run and solution file is generated.

2.4 Solver log file is inspected for warnings and errors and
corrective action taken.
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2.5 Decisions for dealing with unexpected situations are made

from discussions with appropriate personnel, job
specifications and enterprise procedures.

3 Extract and interpretresults 3.1 Results are extracted from results file and displayed

3.2 Results are verified to required certainty level.

3.3 Results are recorded, analysed and reported to
appropriate personnel in accordance with enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.
Required skills:

identifying and following relevant OHS/WHS procedures
gathering information relevant to the analysis task

interpreting and evaluating documentation, specifications and drawings for Finite Element
Analysis purposes

determining the type of analysis required

using a Finite Element Analysis software, including pre-processor and post processor, if
any, effectively

employing available software features efficiently

constructing models of engineering part or structure suitable for Finite Element Analysis
using appropriate software

determining and setting parameters and conditions for required type of analysis

applying boundary conditions to suit type of analysis required, including axisymmetric
analysis

choosing, setting up, and running appropriate solvers such as; linear static, linear buckling,
non-linear static, natural frequency steady state heat etc.

displaying, verifying and interpreting analysis results
preparing analysis documentation
working and communicating with others project team members.

Required knowledge:

finite element analysis

advanced modelling techniques

Cartesian, Polar and Spherical coordinate systems

stress concentration

dead loads, live loads, wind loads, structural and non-structural mass
material libraries

types of beam, plate, and brick elements

properties of materials; stress, strain, modulus of elasticity, modulus of rigidity, Poisson’s
ratio, allowable stress

equivalent stresses based on Von Mises criterion and Tresca criterion

shear force and bending moment diagrams, bending stress and torsional stress
heat transfer modes; conduction, convection, and radiation

thermal stress
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e accuracy checking methods including use of strain gauges.

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may ¢ legislation
include: e protective equipment

e material safety management systems

¢ hazardous substances and dangerous goods code
¢ local safe operation procedures

e awards provisions

Analysis task includes: e determination of stresses
e displacements
e natural frequencies

Appropriate personnel may e supervisor
include: e leading hand
e foreman
e manager
e site engineer
e trainer
e mentor
e teacher

e team member

Resources may include: e computer software (FEA and CAD)
o software reference documentation
o library files
e stationery
e material property standards
o reference books

Equipment may include: e computer with advanced graphics software and
computational capability.

¢ high resolution colour printer/plotter
o digitiser and / scanner

Enterprise procedures may e the use of tools and equipment
include: e instructions, including job sheets, plans, drawings and
designs

e reporting and communication
¢ manufacturers' specifications
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e operational procedures
Appropriate solvers includes: e Sparse

e Preconditioned Conjugate Gradient (PCG)
Incomplete Cholesky Conjugate Gradient (ICCS), frontal

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the
Accreditation Submission.

Critical aspects for e Assessors must be satisfied that the candidate can competently
assessment and evidence and consistently perform all elements of the unit as specified by
required to demonstrate the associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

- implement OHS/WHS workplace procedures and practices as
specified in the performance criteria

- demonstrate the application of finite element analysis
including:
- modelling a wide range of shapes and structures;

- choice of element type and control of element shape so
as to minimise calculation errors;

- effective use of library files;

- selection of efficient modelling techniques including
importation of geometry from other software packages;

- application of appropriate boundary conditions;
- verification of results;

- presentation of results, including software generated
graphics, in a form useful to others;

- ability to identify areas of excessive stress and/or
deformation and to recommend modifications

Context of and specific e This unit may be assessed on the job, off the job or a
resources for combination of both on and off the job. Where assessment
assessment occurs off the job, that is the candidate is not in productive work,

then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.
e Resources required for assessment include:
— OHS/WHS policy and work procedures and
instructions.
— access to workplace or work real environment and
a variety of conditions
— operational access to relevant equipment, tools,
materials and consumables
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— access to relevant plans, drawings and
instructions and manufacturer’s
specifications/manuals

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

observation of processes and procedures

oral and/or written questioning on required knowledge
and skills

testimony from supervisors, colleagues, clients and/or
other appropriate persons

inspection of the final product or outcome
a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by an appropriate person such as a workplace
supetrvisor.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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environment

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Use basic electrical
principles to plan, conduct,
or complete engineering
tasks.

2. Determine electrical
requirements when planning
engineering tasks.

3. Operate electrical equipment
and devices to power and
control engineering
machinery.

This unit of competency describes the knowledge and skills
required to select, set-up and use a range of test equipment to
measure voltage, current and resistance.

This involves testing for continuity, insulation and identifying
commonly used electrical/electronic devices for the supply of
power and for the control of machines and plant in an
engineering environment

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit would be applied by entry level engineering workers
required to apply electrotechnology principles in an engineering
work environment.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Basic electrical units, terms and symbols are recognised
and applied

1.2 Basic electrical diagrams are interpreted and the operation
of the circuit explained to appropriate personnel in the
work place

1.3 Potential electrical hazards are identified and reported
according to enterprise procedures

2.1 Appropriate electrical measurement devices are used to
measure basic electrical quantities in simple DC and AC
circuits

2.2 Electrical measurements are interpreted correctly and sub-
units of measurements are adjusted as required

2.3 Calculations are performed to obtain unknown electrical
guantities not directly available through measurement

3.1 Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) requirements, relevant Australian
standards, codes of practice, manufacturers specifications,
environmental requirements and enterprise procedures are
identified and followed

3.2 Electrical equipment and devices are operated safely
and only for the purpose intended according to
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3.3

3.4

3.5

4. Locate protection device in 4.1
an electrical circuit and
isolate the circuit 4.2

4.3

manufacturers’ operating instructions, specifications and
any specific safety requirements

Electrical equipment and devices are operated that have
been safety tested and appropriately tagged

The status of discrete and programmable controllers is
assessed and reported correctly

Discrete and programmable controllers are operated
correctly to instructions and enterprise procedures

The location of protection devices for electrical circuits and
equipment is identified

Purpose of protection devices is known and can be
explained

Subsections of the electrical distribution are isolated and
made safe

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:
recognising and interpreting electrical symbols, diagrams and schematics

recognising potential electrical hazard in an engineering workshop environment
operate electrical devices and equipment commonly used in an engineering workshop
recognising electrical protection devices commonly found in an engineering workshop
isolating subsection of an electrical circuit in a workshop environment

Required knowledge:
basic electricity
concepts of electromotive force (emf)

power dissipation

conductors, semi-conductors and insulators
direct and alternating current

potential dangers of working with electricity
simple practical circuits
terms ‘circuit’, ‘load’, ‘source’, ‘short circuit’, ‘open circuit’, and ‘overload’

circuit operation

switches and protection devices

Ohm’s Law

series, parallel and series-parallel DC circuits
(no more than three resistors)

circuit connection

series, parallel, series-parallel circuit laws
measuring resistance, voltage and current
calculation of resistance, voltage, current and power

electrical distribution in buildings and premises
single and three phase systems

distribution components:
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mains,
sub-mains,
final sub-circuits,
main switchboards,
distribution boards,
main switches
isolators
- purpose of :
main switchboards,
distribution boards
power ratings of typical appliances
equipment
importance of earthing
e electrical/electronic systems:
- system level functions of power and control devices
- controllers function and application

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

Basic electrical units e voltage
and terms includes: e current
e resistance
e power
e DCandAC
e conductor
e insulator
Appropriate personnel e supervisor
may include: * leading hand
e foreman
e trainer
e teacher
Enterprise procedures ¢ the use of tools and equipment
include: e instructions, including job sheets, cutting lists, plans, drawings
and designs
reporting and communication
manufacturers' specifications and operational procedures
Appropriate electrical e analog
measurement devices voltmeter,
include: ammeter
ohm meter
watt meter
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o digital:
voltmeter,
ammeter
ohm meter
watt meter
e cathode ray oscilloscope

Simple DC and AC e circuits with up to three resistors: in series, in parallel, in
circuits include: series/parallel
e one switch
e one fuse
Sub-units of e conversion between prefixes of:
measurements include: - Mega
— kilo
— unit
- milli
—  micro
OHS/WHS requirements e legislation
may include: e protective equipment

o material safety management systems

e hazardous substances and dangerous goods code
¢ local safe operating procedures

e award provisions

Electrical equipment single phase or three phase connected:
and devices may include: — grinders

— drills

— lathes

- mills

— planers

— hand operated power tools

— extension leads

Specific safety
requirements may
include:

working safely around machinery
working safely with tools and equipment
risk and hazard recognition

emergency procedures

awareness of electrical hazards

follow confined spaces procedures

first aid

fuses

limit switches
proximity switches
detectors

Sensors
contactors
overload devices
isolators

Protection devices may
include:

OFFICIAL



OFFICIAL

vU22472 -Apply electrotechnology principles in an engineering work environment

Electrical distribution
may include:

EVIDENCE GUIDE

push buttons

main switch boards
sub switch boards
fuse boxes

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Methods of assessment

Assessors must be satisfied that the candidate can competently and
consistently perform all elements of the unit as specified by the
associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

e implement OHS/WHS workplace procedures and practices

including the use of risk control measures as specified in the
performance criteria

use and interpret electrical devices/equipment to measure
voltage, current and resistance and test for continuity and
insulation on at least one occasion

locate and recognise electrical protection devices and isolate
an electrical circuit.

This unit should be assessed as it relates to normal work practice
using procedures, information and resources typical of a
workplace

Resources required for assessment include:

- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a
variety of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals.

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must include demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome

- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of competency.
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VU22473 - Prepare and document a work plan to fabricate an
engineering product or component.

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify task requirements

2. Plan to manufacture
engineering components

3. Review work plan

This unit of competency describes the knowledge and skills
required to prepare and document a work plan to fabrication an
engineering component or tool.

It includes defining the problem, identifying and reviewing
specifications, determining resources, sequencing the
production tasks and reviewing the plan against the required
outcome.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit applies to an entry level engineering worker required to
apply basic job task planning skills in an engineering or
manufacturing environment.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Task outcomes and task requirements are identified and
clarified with appropriate personnel

1.2 Relevant documentation to plan and carry out the task is
access and interpreted

1.3 Factors affecting performance of the task are identified
and accounted for where possible

2.1 Steps and activities required to fabricate engineering
components are identified, ordered and documented to
ensure efficient and effective use of resources and time

2.2 Resources needed for the task are identified and
documented

2.3 Enterprise work procedures are identified and included
in the plan where necessary

2.4 Documented work plan is checked for accuracy against
task requirements and specifications

3.1 Tasks outcomes are checked against job specifications,
task instructions and available resources with appropriate
personnel

3.2 Where required work plan is revised to better meet object
task requirements and required outcome

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

OFFICIAL



OFFICIAL

VU22473 - Use basic engineering concepts to plan the manufacture of engineering components

Required skills:
° communlcatlng including:
cooperating in a team
- verbal reporting
- questioning and clarifying information
- following oral and written instructions
- analysing elements of a task
- preparing a written work plan
e interpreting sketches and drawings
e planning skills to:
- identify task requirements, relevant documentation, factors affecting performance and
outcomes
- identify needed resources and appropriate work procedures
- check plan accuracy against specification
- compare and revise outcomes against specification and plan
Required knowledge:
e occupational health and safety/workplace health and safety (OHS/WHS)
workplace safety procedures
risk assessment and hazard control
personal protective equipment and safety devices
personal responsibilities
e document interpretation
- work instructions and procedures
- reference manuals and catalogues

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

Task requirements may include:  problem definition
o identification of and reviewing specifications

o determination of resources, production sequences
and schedules

Appropriate personnel may include:  supervisor
e leading hand
o foreman

e work colleagues
e trainer/coach
o teacher

Documentation may include: o tasklists
e instructions

e work procedures

e manufacturer manuals

e wiring diagrams and schematics
e technical drawings and sketches
e parts lists

e computer records

OFFICIAL



OFFICIAL

VU22473 - Use basic engineering concepts to plan the manufacture of engineering components

Factors affecting task performance » wrong or damaged parts

may include: e unexpected or potential delays
e environmental factors — weather, noise, dust etc.
e hazards

e insufficient or incorrect information
e material shortages

Resources needed may include:  work orders and cutting lists
o specifications and reference documents

e work procedures

e job samples

e tools and equipment

e materials, parts and consumables
e measuring devices

o safety equipment

Enterprise Work procedures may o inStI’UCtionS, inCIUding JOb SheetS
include: o safety procedures

e emergency procedures
e reporting and communication

e manufacturers' specifications and operational
procedures

e quality procedures

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the
Accreditation Submission.

Critical aspects for Assessors must be satisfied that the candidate can competently and
assessment and evidence consistently perform all elements of the unit as specified by the
required to demonstrate associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

e implement OHS/WHS workplace procedures and practices
including the use of risk control measures as specified in the
performance criteria

- demonstrate the ability to prepare a documented work plan to
fabricate an engineering component according to
specification and job instructions on at least two occasions.

Context of and specific e This unit should be assessed as it relates to normal work
resources for practice using procedures, information and resources typical of a
assessment workplace

e Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a
variety of conditions
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Methods of assessment

operational access to relevant equipment, tools, materials
and consumables

access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals.

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence might include:

observation of processes and procedures

oral and/or written questioning on required knowledge
and skills

testimony from supervisors, colleagues, clients and/or
other appropriate persons

inspection of the final product or outcome
documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning should be undertaken in such a manner as is
appropriate to the language and literacy levels of the candidate
and to the requirements of the unit of competency.
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VU22474 - Apply principles of strength of materials to engineering

problems

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify the requirements
for determining material
strength

2.  Select the appropriate
testing regime

This unit of competency describes the knowledge and skills
required to assess the strength of materials used in engineering
applications

The unit includes an awareness of the impact of stress, strain,
deformation, and properties of sections, shear force and testing.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency would apply to a person working in as a
technician or para-professional engineer responsible for
undertaking general design work determining the strength of
materials.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace, Health and
Safety (OHS/WHS) and environmental requirements for
a given work area are determined.

1.2 Established OHS/WHS requirements and risk control
measures and procedures in preparation for the work area
are followed.

1.3 Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.4 The strength of materials task is determined through
request, design briefs or equivalent and clarified with
appropriate personnel.

1.5 Where appropriate expert advice is sought with respect to
the strength of material task and according to enterprise
procedures.

1.6 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with others involved at the work
site.

1.7 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 Relevant OHS/WHS requirements for carrying out the work
are followed.
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2.2

2.3

2.4

2.5

2.6

3. Undertake materials testing 3.1

3.2

3.3

3.4

4  Verify and interpret results 4.1
4.2

4.3
4.4

Industry codes, regulations and technical documentation
relevant to the strength of materials task are interpreted
and understood

Tables and graphs are used to obtain computational data,
where appropriate.

The appropriate assumptions underlying the strength of
materials are made and recorded.

Resources required are identified, obtained and checked
as fit for the purpose.

The most appropriate computational method is selected
and justified.

Relevant OHS/WHS requirements for carrying out the work
are followed.

Strength of materials test is performed and results
recorded.

Decisions for dealing with unexpected situations are made
based on discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods of dealing with unexpected situations are
selected on the basis of safety and specified work
outcomes.

Relevant OHS/WHS requirements for completing the work
are followed.

Equipment and tools used with this task are maintained
and stored in accordance with enterprise procedures.

Results are graphed or charted, where appropriate

Results are interpreted, verified and discussed with
appropriate personnel.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:

e determining material strength requirements and selecting the appropriate test regime
e seeking expect advice on test requirements where appropriate
e performing strength tests in accordance with relevant OHS/WHS requirements and

workplace procedures

o discussing and dealing with unexpected situations in the testing process

e recording test results in accordance with workplace procedure

Required knowledge:

e stress and strain of engineering materials

e centrally loaded connections
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- thin walled pressure vessels
- properties of plane figures

e simple beams (point and distribute loads)

- torsional stress
- thermal stress

o classification of materials
e properties of engineering materials
- physical properties
- mechanical properties
- chemical properties
e materials testing methods of engineering materials:
- destructive testing and applications
- Non-Destructive Testing (NDT)
- corrosion testing
e engineering materials:
- engineering applications of:
o ferrous metals
o non-ferrous metals
o polymers
effects of mechanical and thermal processes on the properties of materials

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments
and situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed
below.

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

OHS/WHS requirements may include:

Environmental requirements may liquid waste
include: e solid waste

e gas, fume, vapour, smoke emissions, including
fugitive emissions

e excessive energy and water use

excessive noise

supervisor
leading hand
foreman
manager

Appropriate personnel may include:
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site engineer
trainer
mentor
teacher

team member

materials analysis

materials selection

physical properties

chemical analysis
non-destructive testing (NDT)
destructive testing

corrosion testing

Strength of materials task may
include:

the use of tools and equipment

¢ instructions, including job sheets, cutting lists,
plans, drawings and designs

e reporting and communication

e manufacturers' specifications and operational

procedures

Enterprise procedures may include:

general and specialised tools

appropriate testing and analysis equipment
reference material, data and tables
manufacturers’ data

Resources and equipment may
include:

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the
Accreditation Submission.

Critical aspects for o Assessors must be satisfied that the candidate can competently
assessment and evidence and consistently perform all elements of the unit as specified by
required to demonstrate the associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

- implement Occupational Health and Safety workplace
procedures and practices including the use of risk control
measures as specified in the performance criteria and range

- demonstrate the ability to successfully apply strength of
materials solutions to common engineering problems on five
different occasions.

Context of and specific e This unit may be assessed on the job, off the job or a
resources for combination of both on and off the job. Where assessment
assessment occurs off the job, that is the candidate is not in productive work,

then an appropriate simulation must be used where the range of
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conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

e Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions

- access to workplace or work real environment and a
variety of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

Methods of assessment e For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

¢ Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge and
skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons
- inspection of the final product or outcome
- a portfolio of documented evidence.
¢ Where performance is not directly observed any evidence should

be authenticated by colleagues, supervisors, clients or other
appropriate persons.

e Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify the scientific
principles embedded in an
engineering problem

This unit of competency describes the knowledge and skills
required to apply scientific principles to solve problems common
to all engineering fields.

This includes quantities and units, vector and scalar quantities,
kinematics dynamics, heat and temperature, constitution of
matter and error and uncertainty.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency is applied to engineering,
manufacturing and construction environments where the
application of scientific principles can provide a solution to
standard engineering problems.

Work associated with this unit of competency is carried out at a
para-professional level.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) and environmental requirements for
a given work area are determined.

1.2 Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.3 The engineering problem is determined through
requests, design briefs or equivalent and clarified with
appropriate personnel.

1.4  Expert advice is sought with respect to the engineering
problem and according to enterprise procedures, where
appropriate.

1.5 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with others involved at the work
site.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 Relevant OHS/WHS requirements for carrying out the
work are followed.
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Apply scientific principlesin 2.2
the analysis or design of an
engineering solution

2.3

2.4

2.5

2.6

Verify, document and 3.1
interpret outcomes

3.2

3.3

3.4

3.5

Industry codes, regulations and technical documentation
relevant to the engineering problem are interpreted and
understood.

Tables and graphs are used to obtain computational data,
where appropriate.

The appropriate assumptions underlying the engineering
problem are made and recorded.

The most appropriate analytical, computational or design
methodology is selected and can be justified.

Resources and equipment required are identified,
obtained and checked as fit for the purpose.

Relevant OHS/WHS requirements for completing the work
are followed.

The results of the analysis or design are recorded and
documented in accordance with requirements and
enterprise procedures.

Results are graphed and/or charted and interpreted,
where appropriate.

A formal report to present outcomes is prepared
according to enterprise procedures, if required

Outcomes of analysis or design are verified and discussed
with appropriate personnel.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.
Required skills:
communicating and working with other team members

reading skills to interpret job instruction, technical documents and OHS/WHS procedures

clarifying engineering problems

obtaining resources and materials
interpreting graphs and charts

making appropriate assumptions
recording analysis/design results

presenting a formal report
Required knowledge:

basic chemistry
elements, compounds, mixtures, states of matter.
basic structure of matter, protons, neutrons, electrons.

The Bohr Atom.

The Periodic Table of Elements.
historical development, trends within the table and variations of electron structure within

the table.
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lonic, covalent and metallic bonding.

valencies of common ions and radicals.
molecular and ionic equations.

Avogadro’s Number and the mole concept.
solubility and precipitation, solution concentration.

stoichiometric calculations.
oxidation and reduction.

definitions, half reactions, balancing redox equations, significance of oxidation and
reduction in metallurgy.

The Gas Laws

Boyle’s Law, Charles’s Law, Combined Gas Law.
Ideal gas equation PB = nRT.

Molar volume of a gas.

Gay-Lussac’s Law, Avogadros Law.

Gas reaction calculations.

chemical laboratory techniques.

correct use of balances, heating devices and measuring devices such as pipettes,
burettes and measuring cylinders.

electromagnetic waves.

electromagnetic spectrum, frequency, periodicity, wavelength.

The S| System of Units.

fundamental standards, scientific notation, significant figures.

linear motion.

displacement, velocity and acceleration.
equations of linear motion.
free falling bodies.

circular motion.

angular displacement, velocity and acceleration.
equations of circular motion.
relationship between linear and circular motion

work,energy,power.

work and equivalence with energy, power, gravitational potential energy, kinetic energy,
other types of energy, energy transformations.

work done by a constant force.
work done by a variable force.
ootential energy.

kinetic energy.

principle of energy transformations.
work — energy equation.

Power

simple machines
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- mechanical advantage
- velocity ratio
- efficiency of a machine
- law of the machine
- centrifugal force
- levers
- gears, belts and chain drives
- wheel and axle devices
- systems of ropes and pulleys
e dynamics of linear motion
- mass, force and acceleration
- inertia force
- acceleration against a resistance
- acceleration against gravity
- systems of bodies in motion (rotational and translation)
- centrifugal force
e momentum
- momentum
- principle of conservation of momentum
o heat and temperature
- kinetic theory
- phase transition
- specific heat
- latent heat
- temperature scales
- temperature measurement
e error and uncertainty
- sources of error
- treatment of error and uncertainty
- importance of minimising error
- calculation of error

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.
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OHS/WHS requirements may o
include:

Environmental requirements may o
include:

Appropriate personnel may o
include:

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

liquid waste
solid waste

gas, fume, vapour, smoke emissions, including fugitive
emissions

excessive energy and water use
excessive noise

supervisor
leading hand
foreman
manager

site engineer
trainer
mentor
teacher

team member

Enterprise procedures may Any engineering task that requires the application of scientific
include: principles in its analysis or design. This includes:

Enterprise procedures may o
include:

constitution of matter

gas laws

guantities and units

vector and scalar quantities
work, energy and power
simple machines
kinematics and dynamics
heat and temperature

error and uncertainty

the use of tools and equipment

instructions, including job sheets, cutting lists, plans,
drawings and designs
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e reporting and communication

e manufacturers' specifications and operational
procedures

Resources and equipment may e computer access

include: e scientific calculator
e engineering tables and graphs
e regulations and codes of practices
o reference texts

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the
Accreditation Submission.

Critical aspects for Assessors must be satisfied that the candidate can competently and
assessment and evidence consistently perform all elements of the unit as specified by the
required to demonstrate associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

- implement OHS/WHS workplace procedures and practices
including the use of risk control measures as specified in the
performance criteria

- demonstrate the ability to successfully apply strength of
materials solutions to common engineering problems on five
different occasions

- demonstrate the ability to apply scientific principles to solve
engineering problems on at least two occasions by
researching from each of the following areas respectively:

basic chemistry

gas laws

linear and circular motion

work energy and power

Simple machines

momentum

heat and temperature

o error and uncertainty in measurement

O 0O O O O O O

Context of and specific e This unit may be assessed on the job, off the job or a
resources for combination of both on and off the job. Where assessment
assessment occurs off the job, that is the candidate is not in productive work,

then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

e Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

] %ﬁ""'{ "+"'ﬂ§
@llokel

i)

22478VIC/22479VIC Diploma/Advanced Diploma of Engineering Technology
Page 114 of 728

OFFICIAL



OFFICIAL
VU22475- Apply scientific principles to engineering problems

- access to workplace or work real environment and a variety
of conditions

- operational access to relevant machines, tools, materials and
consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals.

Methods of assessment ¢ For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

¢ Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome

- a portfolio of documented evidence.

¢ Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

¢ Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Plan a mechanical drive
system

2. Detail draw a mechanical
drive system

This unit of competency describes the knowledge and skills
required to plan for the implementation of mechanical drive
systems.

This includes using catalogues and drawing of components
including shafts, couplings, belts, chains, gears variable speed
drives, brakes, clutches, bearings, winch equipment,
reciprocating drives/linear to rotational

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to engineering enterprises
engaging in the design and implementation of mechanical
components.

Work associated with this unit of competency is carried out at a
para-professional level.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health
and Safety (OHS/WHS) and environmental
requirements for a given work area are determined.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation
of the work area.

1.3 Safety hazards which have not previously been
identified are documented and risk control measures
devised and implemented in consultation with
appropriate personnel.

1.4 The requirements for the mechanical drive system are
determined from documentation, reports, or clients and
from discussions with appropriate personnel.

15 A draft implementation brief is completed and approved
by the appropriate personnel.

1.6 Appropriate personnel are consulted to ensure the work
is co-ordinated effectively with others involved at the
work site.

1.7 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures
and checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
followed.

2.2 The mechanical drive system is drawn to specification.
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2.3 Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

2.4 Methods for dealing with unexpected situations are
selected on the basis of safety and specified work

outcomes.
3.  Document implementation 3.1 OHS/WHS requirements for completing the work are
plan for a mechanical drive followed.
system

3.2 Work site is made safe in accordance with established
safety procedures.

3.3. The implementation of a mechanical drive system is
documented and the implementation plan is approved
by the appropriate personnel.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.

Required skills:

communicating and working with other team members in an engineering environment

reading skills to interpret design brief, job instruction, technical documents, plans and
OHS/WHS procedures

preparing an implementation brief
drawing a mechanical drive system
completing documentation
Required knowledge:

mechanical drive components

shafting/couplings, keys and keyways, splines, rigid/flexible couplings, couplings
selection, fluid coupling

gearing
o gear types, gear manufacture, manual/auto transmission
O
chain drives
o design/range
o conveyor chain
belt drives

o different designs, selection criteria, conveying equipment, mechanical
variable speed drives, vee belt, chain, ratchet, friction, brake and clutch
design principles, design

bearings

o journal bearings, rolling element bearings, lubricant principles
winch equipment

o pulley and rope system
reciprocating drive/linear to rotational drive

o various designs

drafting mechanical drive systems

belt drives
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o Vvee, flat, toothed, link, round, centre to centre distance, ratio, belt length

- chain drives
o roller, block, silent, detachable link, chain length
- gear drives
o spur, helical, herring bone, bevel, hypoid, worm and worm wheel, gear
terminology

o calculations, ratio, centre to centre distance
- drive shafts

o couplings, shafts, assembly
- reduction box assembly

o housing, shafts, gears, bearing, seals, lubrication, mounting,
- machine drive system bases

o mounting holes, centre heights, alignment

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation
include: e protective equipment
o material safety management systems
e hazardous substances and dangerous goods code
¢ local safe operation procedures
e awards provisions

Environmental requirements ¢ liquid waste
may include: e solid waste

e gas, fume, vapour, smoke emissions, including fugitive
emissions

e excessive energy and water use
e excessive noise

Appropriate personnel may e supervisor
include: e leading hand
e foreman
e manager
e site engineer
e trainer
e mentor
e teacher

e team member

Mechanical drive system may e Dbelt drives
include:
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Resources and equipment may

include:

Enterprise procedures may

include:

EVIDENCE GUIDE

chain drives

gear drives

variable speed drives

winch equipment,

reciprocating drives/linear to rotational
drive shafts

reduction box assemblies

machine drive system bases

drafting equipment

- manual or computer aided
specifications

standards

manuals

catalogues,

stationery,

calculators

the use of tools and equipment

instructions, including job sheets, cutting lists, plans,
drawings and designs

reporting and communication
manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Assessors must be satisfied that the candidate can competently and
consistently perform all elements of the unit as specified by the
associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

implement OHS/WHS workplace procedures and practices
including the use of risk control measures as specified in the
performance criteria

demonstrate the ability to plan the implementation of
mechanical drives systems to the specified level on more
than one occasion and in different context.
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Context of and specific
resources for
assessment

Methods of assessment
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This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a
variety of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor This unit of competency describes the knowledge and skills
required to design mechanical engineering systems.

This includes use of codes, catalogues and design handbooks
to extract information to make appropriate calculations and/or
selections.

This is based on skills encompassing project management,
client liaison, design options, tender documentation and
technical reporting.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

Employability Skills This unit contains employability skills.
Application of the Unit This unit of competency applies to a person working at para

professional level in an engineering enterprise which engages in
the design and implementation of mechanical systems.

ELEMENT PERFORMANCE CRITERIA
Elements describe the essential Performance criteria describe the required performance needed to
outcomes of a unit of competency. demonstrate achievement of the element — they identify the standard for the

Elements describe actions or outcomes  element. Where bold/italicised text is used, further information or explanation
that are demonstrable and assessable. s detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1. Write a specification for a 1.1 Occupational Health and Safety/Workplace Health
mechanical engineering and Safety (OHS/WHS) requirements for a given work
system area are determined.

1.2  Customer requirements are identified in consultation with
customer.

1.3 Functional analysis is performed and all variables which
will affect the design, including OHS/WHS and
environmental requirements, are identified.

1.4  Specification document is prepared for client and clarified
with appropriate personnel.

1.5 Appropriate personnel are consulted to ensure system
requirements are accurately identified.

2. Analyse component and 2.1 Conditions of operation and mechanical variables and
assembly design design parameters are identified.
conditions

2.2 Load conditions, working stresses and other relevant
factors are calculated using formulae appropriate to the
task.

2.3 Design loads and working stresses are determined using
suitable factor of safety selected from codes or reference
manuals.

2.4  Suitability of components to carry specified load under
specified conditions is determined using appropriate
formulae.
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4,

5.

Select mechanical 3.1
components and materials

3.2

3.3

Design mechanical 4.1
engineering system

4.2

4.3

4.4
4.6

4.7

Document design 5.1

5.2

5.3
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Components and materials are selected appropriate to
design specifications, calculated design loads, working
stresses and factor of safety.

Standard formulas and standard tabulated data are used
to size engineering components.

Mechanical components are selected from applicable
reference documents to meet the design specification,
calculations and to satisfy cost reliability and life
requirements.

Most suitable design to meet the system requirements is
selected using proven design techniques.

Linear and geometric tolerances are determined to
ensure functionality and design performance.

Feasibility of proposed design is determined based on
calculations and relevant diagrams/drawings.

System design is optimised using relevant calculations.

Appropriate personnel are consulted to ensure the design
meets customer requirements and safety factors.

Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

Resources and equipment needed for the design task
are obtained in accordance with enterprise procedures
and checked for correct operation and safety.

Preliminary, general arrangement, design and detail
drawings are prepared as required to Australian
Standard.

Design documentation and reports are prepared with all
relevant design information.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:

consulting and communicating with project team members
identifying and following relevant OHS/WHS procedures

performing functional analysis

performing calculations
selecting components
carrying out design tasks
testing design

preparing and completing documentation

Required knowledge:

design principles and procedures;
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- stress and strain including:

o tension

o compression
o bearing

o shear

- fatigue and stress concentration factor including:
- factor of safety
- fits and tolerances
- Australian Standards
- material specifications
- drawing requirements
levers
- lever designs including:
o bell crank lever
o materials used
o allowable stress
keys and splines
- characteristics and merits of types in common use
- standard proportions of keys
- shear stress
- bearing stress
- length of keys and splines
couplings
- types
- analysis of components
- stresses including:

o shear
o bearing
o bending

- standard proportions of flanged couplings and knuckle joints
o proportion of hub and key

journal bearings
- elementary journal bearing design
- bearing clearance
- length to diameter ratio
- bearing pressure
- position of oil holes and grooves
- heat generated and dissipated
o allowable operating temperatures of lubricants
rolling contact bearings including:
- bearing types and size
- combined bearing load
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- axial and radial loads
- static and dynamic capacity
- requisite bearing life for different types of machines
- permissible speeds of operation
bolted connections including:
- types
- standard bolt sizes
- allowable stresses
- fabrication of joints
- modes of failure
- analysis of eccentrically loaded joints
welded connections including:
- practical and design consideration of
- welded connections
- allowable stresses on welds
- design of fillet and butt welds
- eccentrically loaded joints
- effect of symmetric and unsymmetrical weld patterns
helical springs (round wire)
- types
o allowable working stresses
- stiffness
- wahl correction factor
- deflection
- spring rate
- spring index
- spring ends
- typical specifications required for manufacture
- spring design by nomograms
translation screws
- types
- screw proportions
- coefficient of friction
- efficiency
- conditions for self-locking
- stresses in screw threads
- bearing pressures
- depth of nut
- column effect
design documentation
- document types
- components and elements of design documents
- sequence and structure of information
- use of tables graphs and charts
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- style and language
- report terminology
e design skills including:
- manual and/or CAD drawing and drafting
- AS 1100 parts 1 -10
- design aids
- interpreting reference manuals and other documentation
- mechanical formulae, calculations and measurement within the scope of this unit
- engineering materials

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation
include: e protective equipment

e material safety management systems

¢ hazardous substances and dangerous goods code
¢ local safe operation procedures

e awards provisions

Appropriate personnel may e supervisor
include: e leading hand
e foreman
e manager
e site engineer
e trainer
e mentor
e teacher

e team member

Mechanical variables may e |oads
include: e working stresses
o safety factors

e sizes and tolerances

Mechanical components may e bearings
include: e couplings
e bolted connections

e welded connections

e splines and keyways

e shafts
e springs
e sScrews
o keys
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Reference documents may
include:

Enterprise procedures may
include:

Resources and equipment may
include:

Australian standard refers to:

Relevant design information
may include:

EVIDENCE GUIDE
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levers

industrial catalogues

standard proportions

Australian codes

manufacturers guidelines

charts

computer spread sheets or nomographs
data sheets

part number sheets

the use of tools and equipment

instructions, including job sheets, cutting lists, plans,
drawings and designs

reporting and communication
manufacturers' specifications and operational procedures

texts

codes

design manuals
catalogues

drawing board/machine,

drafting instruments and/or CAD system with
printer/plotter

design aids

AS 1100 Parts 1 - 10

design procedure

design outcomes

tasks and processes

assumptions

calculations

source of design formulae

final sizes

material and parts selection

manufacturing recommendations

detailed sketches and drawings of final design

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.
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Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for assessment

Methods of assessment
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Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement Occupational Health and Safety workplace

procedures and practices including the use of risk control
measures as specified in the performance criteria

- demonstrate the ability to design mechanical engineering
systems on more than one occasion and in different contexts
which includes:

— writing specifications

— analysing components and assembly design conditions
— selecting mechanical components and materials

— designing mechanical engineering systems and

— documenting mechanical engineering designs.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations.

The competencies covered by this unit would be demonstrated
by an individual working alone or as part of a team. The
assessment environment should not disadvantage the candidate.

Resources required for assessment include:
OHS/WHS policy and work procedures and instructions.

access to workplace or work real environment and a
variety of conditions

- operational access to relevant equipment, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
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- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor This unit of competency describes the knowledge and skills
required to design rotating machines, using catalogued and
standard machine component parts and assemblies.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

Employability Skills This unit contains employability skills.
Application of the Unit This unit of competency applies to a person working at

paraprofessional level in an industrial engineering enterprise
where mechanical machine design is used to produce goods or

services.
ELEMENT PERFORMANCE CRITERIA
Elements describe the essential Performance criteria describe the required performance needed to
outcomes of a unit of competency. demonstrate achievement of the element — they identify the standard for the

Elements describe actions or outcomes  element. Where bold/italicised text is used, further information or explanation
that are demonstrable and assessable. s detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1 Interpret design 1.1 Occupational Health and Safety/Workplace Health
requirements for a rotating and Safety (OHS/WHS) for a given work area are
machine obtained and understood and impact on design are

identified.

1.2  Machine design task is determined through requests,
work orders or equivalent and clarified with the
appropriate personnel.

1.3 Mechanical variables which will affect the design are
analysed.

1.4  Expert advice is sought with respect to the design task
and according to enterprise procedures, where
appropriate.

2. Select mechanical 2.1  OHS/WHS requirements for carrying out the work are
machine components followed.

2.2  Machine components are selected from applicable
reference documents to meet the design specification,
calculations and to satisfy cost reliability and life
requirements.

2.3 Component sizes and tolerances are calculated using
standard formulas and standard (tabulated) component
data.

2.4 Mechanical measurements and calculations are
performed and interpreted correctly.

3. Design mechanical 3.1 OHS/WHS requirements for carrying out the work are
machine followed.

OFFICIAL



OFFICIAL

VU22539- Design mechanical machines

3.2 Resources and equipment for the task are obtained in
accordance with enterprise procedures and checked for
correct operation and safety.

3.3  Principles of mechanical drive systems and standard
machine design are applied to the design task.

3.4  Feasibility of proposed design is determined based on
calculations and relevant diagrams/drawings.

3.5 Machine design is prepared using relevant calculations.

3.6 Machine design is optimised within design parameters,
using relevant calculations.

3.7 Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

4. Document machine design 4.1  OHS/WHS requirements for carrying out the work are
followed.

4.2  Design documentation and reports are prepared with all
relevant design information.

4.3  Final design specifications are established and agreed on
with appropriate personnel.

4.4  Alternative design solutions are provided, where
required.

4.5  Work completion is notified according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:

consulting and communicating with other team members

identifying and following relevant OHS/WHS procedures
performing measurements and calculations

preparing machine design solutions in response to project brief
preparing design documentation detailing component specifications

Required knowledge:
e design factors include:
- basic principles of strength analysis
- tensile, shear/torsional and bending strength
- drive shaft materials for given conditions
- fatigue, shock, stress raisers and endurance
- stress
o direct stress
o shear stress (torsional)
o bending stress
o combined stress
- spline and pin sizes and formulae
- fatigue failure theory
- factor of safety
- fits and tolerances
- Australian Standards
- material specifications
- drawing requirements
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shaft types include:
- circular and non-circular
- keyed
- flanged
- crank webbed
- hollow
- pinned shafts
- shafts with flats
- splined shafts
- square and rectangular
- hollow circular and thin walled
- keyed and other stress-raised shafts
calculations and formulae includes:
standard formulae to determine loading of shaft systems
- fatigue figure analysis
- stress formulae
- spline and pin formulae
- formulae to determine standard and irregular shaft sizes
- force analysis
- formulae to analyse drive suitability
- formulae to determine axial and bending forces.
design documentation includes:
- document types
- components and elements of design documents
- sequence and structure of information
- use of tables graphs and charts
- style and language
- report terminology
design skills includes:
- manual and/or CAD drawing and drafting
- AS 1100 parts 1 -10
- design aids
- interpreting reference manuals and other documentation
- mechanical formulae, calculations and measurement within the scope of this unit
- engineering materials

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may
include:

Appropriate personnel may
include:

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

supervisor
leading hand
foreman
manager
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Mechanical variables may
include:

Enterprise procedures may
include:

Machine components includes:

Reference documents may
include:

Resources and equipment may
includes:
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site engineer
trainer

mentor
teacher

team member

forces - torque, shear (torsional) stress and bending and
combined stress
fatigue

thermal

corrosion

wear

mode of application
life

materials

stress raiser

shock

the use of tools and equipment

instructions, including job sheets, cutting lists, plans,
drawings and designs

reporting and communication

manufacturers' specifications and operational procedures

Drive components, such as:
shafts

rigid couplings
flexible couplings
gear drives

vee belts

chains

gear drives

keys

splines

pins

belt drive

Power:

electric motors
speed reducers
prime movers

industrial catalogues

standard proportions

Australian codes

manufacturers guidelines

charts

computer spread sheets or monographs
data and part number sheets

texts
codes
design manuals
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Relevant design information
may include:

EVIDENCE GUIDE
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e catalogues

e drawing board/machine,

e drafting instruments and/or CAD system with
printer/plotter

e design aids

design procedure

design outcomes

tasks and processes

assumptions

calculations

source of design formulae

final sizes

material and parts selection

manufacturing recommendations

detailed sketches and drawings of final design

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement Occupational Health and Safety workplace
procedures and practices including the use of risk control
measures as specified in the performance criteria

- demonstrate the ability to interpret design requirements for a
rotating machine and developing a design solution using
catalogued mechanical components and standard machine
parts.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a
variety of conditions

- operational access to relevant equipment, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals
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Methods of assessment
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For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must include the demonstration of practical skills and
may also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor

Employability Skills
Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Selectamachinefora 1.1
particular application

1.2

1.3

1.4
15
1.6
1.7

2. Setup a machine for 2.1
operation or testing 29

2.3

This unit of competency describes knowledge and skills
required to select setup and test a range of alternating current
and direct current rotating machines.

This involves the determination of required characteristics for
the application, the selection of appropriate machine type to
meet these requirements, the design of circuits to operate and
test the machine and the production of drawings and
documents to describe its operation.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

The unit of competency applies to engineering, manufacturing
and construction environments where the selection of rotating
electrical machines is required.

Work associated with this unit of competency is carried out at a
para-professional level.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) and environmental requirements for a
given work area are determined

Established OHS/WHS requirements and risk control measures
and procedures are followed in preparation of the work area

Safety hazards that have not previously been identified are
documented and risk control measures devised and
implemented in consultation with appropriate personnel.

Documents describing application requirements are determined
and assembled.

Characteristics of different machines are considered and
mapped against application requirements.

Resources and equipment required for the operation and
design of the machine process are assembled and collated.

Appropriate personnel are consulted to ensure the work is co-
ordinated effectively with others involved at the work site.

OHS/WHS requirements for carrying out the work are followed.

Equipment/machines/plant are checked as being isolated
where necessary in strict accordance with OHS/WHS
requirements.

Worksite is prepared for the operation and/or testing of the
machine.
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3.

24
2.5

2.6

2.7
2.8

Complete records in 3.1
relation to machine

3.2
setup

3.3
3.4

3.5
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Calculations are performed to confirm operational/testing
selection.

Equipment is connected and tested to conform to operational
design requirements.

Decisions for dealing with unexpected situations are made from
discussions with appropriate personnel, job specifications and
enterprise procedures.

Methods for dealing with unexpected situations are selected on
the basis of safety and specified work outcomes.

Operation and test procedures are undertaken in accordance to
requirements and enterprise procedures.

OHS/WHS requirements for carrying out the work are followed.

Work site is made safe in accordance with established safety
procedures

Equipment/machines/plant return to storage as per enterprise
procedures.

Drawings/documents are updated to reflect established
conditions

Appropriate personnel are notified of the completion of work
and reports and/or completion documents are
finalised/commissioned.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:
communicating and working with other team members

reading skills to interpret job instruction, technical documents and OHS/WHS procedures

performing calculations

isolating equipment/machines/plant

making connections and perform tests

updating documents

Required knowledge:
rotating machine construction and operating principles
- construction of rotating machines

- generated emf and back emf

- development of torque

- factors affecting generated voltage and torque

DC generators

- circuit diagrams and connections

- methods of excitation

- control of output voltage

DC motors

- circuit diagrams and connections
- evaluation of performance of motor
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- effects of load
¢ three phase motors
- construction
- operation principles

o rotating magnetic fields

o poles
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o rotors — squirrel cage and wound
o torque and Rotor : XLrotor relationship
e three-phase synchronous machines

- operating principles
- construction features
- application

e three-phase synchronous machines

- effects of load changes

- effects of excitation change
- load/current characteristics
e testing procedures for rotating machines

testing procedures

RANGE STATEMENT

types of tests conducted

testing in accordance with Australian standards
load characteristics testing

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may
include:

Environmental requirements
may include:

Appropriate personnel may
include:

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

liquid waste
solid waste

gas, fume, vapour, smoke emissions, including fugitive
emissions

excessive energy and water use
excessive noise

supervisor
leading hand
foreman
manager

site engineer
trainer
mentor
teacher
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Resources and equipment
may include:

Enterprise procedures may
include:

EVIDENCE GUIDE
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e team member

e DC motors

e DC generators

e Single phase AC motors

e Three phase induction motors

e Three phase synchronous motors

e Three phase synchronous generators

e the use of tools and equipment

e instructions, including job sheets, plans, drawings and
designs

e reporting and communication
e manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and
evidence required to
demonstrate
competency in this unit

Context of and specific
resources for
assessment

Assessors must be satisfied that the candidate can competently and
consistently perform all elements of the unit as specified by the
associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement OHS/WHS workplace procedures and practices
including the use of risk control measures as specified in the
performance criteria

- demonstrate the ability to set up, operate and test rotating
machines on at least two occasions and in different contexts.

e This unit may be assessed on the job, off the job or a combination
of both on and off the job. Where assessment occurs off the job,
that is the candidate is not in productive work, then an
appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

e Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a
variety of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals
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For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

observation of processes and procedures

oral and/or written questioning on required knowledge and
skills

testimony from supervisors, colleagues, clients and/or
other appropriate persons

inspection of the final product or outcome
a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by an appropriate person such as a workplace
supervisor.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify the scope of design
for the industry

2. Define the design problem

This unit describes the skills and knowledge required to
create sound design solutions in an industry context
which are economically viable, environmentally
conscious, ergonomically appropriate and equitable for
those producing the product as well as the end user.

The unit begin with a general overview of industrial design
and the role of the designer and includes the starting point
of a design brief, research and analysis of ideas and
resources, plus the development of innovative concepts. It
also includes a requirement for critical and informed
collaboration with others about one’s own work.

No licensing, legislative, regulatory or certification
requirements apply to this unit at the time of publication.

This unit contains employability skills.

This unit will apply to a person working at para
professional level and responsible for creating design
solutions in an engineering industry context and involves
critical and informed collaboration with others.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard
for the element. Where bold/italicised text is used, further information
or explanation is detailed in the required skills and knowledge and/or
the range statement!. Assessment of performance is to be consistent
with the evidence guide.

1.1 Research typical design applications in industry area.

1.2 Identify the role of the designer in the industrial
setting

1.3 Research environmental and sustainability issues
in the industry

1.4 Identify key issues pertinent to the industry

1.5 Research materials, tools and equipment
applicable to design in the industry.

2.1 Determine user/client needs and requirements

2.2 Define the design problem

2.3 Clarify specifications, parameters and constraints
of the design problem in consultation with relevant
stakeholders

OFFICIAL



3. Undertake research to
inform the design solution

4, Communicate and
collaborate with others

5. Formulate a range of
approaches to the design
problem

6. Select most appropriate
design solution

3.1.

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

53

6.1

6.2

6.3

6.4

6.5

6.6
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Collect, evaluate and acknowledge sources of
relevant information to assist in solving the design
problem

Consider historical, current trends and futures
perspectives that might inform the design solution

Identify environmental conditions and consequences
pertinent to the design problem

Consider social, economic, ethical and cultural
issues pertinent to the design problem

Collate research information to inform development of
design solution(s).

Develop working relationships with stakeholders and
peers in the design process

Inform interested stakeholders of the progress and
associated implications of the design process

Obtain input regularly throughout developmental
stages to ensure that design process/es and
outcomes are continuously improved

Negotiate additional requirements or modifications to
the design and undertake any necessary
amendments to the designs

Reflect on and integrate ideas generated from
research and consultation

Apply principles of functionality, ergonomics,
aesthetics and sustainability to the development of
the design options

Document design options in accordance with project
requirements

Identify the social and environmental consequences
of design solution

Identify the functional and aesthetic qualities of the
design solution

Determine the feasibility, desirability and
appropriateness of the proposed design solution in
light of original design problem through consultation

Identify advantages and disadvantages of potential
design solution

Adjust and refine design solution based on research,
reflection and relevant constraints

Document preferred design solution in accordance
with project requirements
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REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.

Required skills:

e researching skills to inform the design solution
e communicating and literacy skills to collaborate with relevant stakeholders, request

advice,

receive feedback and work with a range of people about the design

requirements and solutions

e numeracy skills to perform calculate take measurements assess sizes, determine
costs etc

e engineering design skills to develop solutions in response to a define need
personal and professional presentation

- Required Knowledge:

a wide range of sources of information pertaining to the development of the
design

appropriate communication methods to encourage collaboration about the
concept for own work

the theoretical and philosophical context for design development

other design practitioners and their development of concepts for own work
the elements and principles of design and how they may be used in the
development of the concept for own work

copyright, moral rights and intellectual property issues and legislation which
assist the development and critical discourse of the concept for own work
literacy skills sufficient to research and evaluate a wide range of source
materials for the development of the concept for own work

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

Research includes: e historical practice, photographs and other records, direct

Environmental and

sustainability

Issues may include:

Key issues may include:

observation from the natural or built environment, technical
reports/data, company reports, promotional material

process

use of renewable resources

appropriate technology

waste/by products/emissions

life cycle analysis

outcome

energy efficiency

environmental consciousness/green design
conservation of resources

recycling

legal requirements in accordance with Federal, State
and Territory legislation, regulation and standards
intellectual property/patents

Codes of practice

social

economic

ethical

cultural

historical practices
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Materials include:

Properties may include:

Tools and equipment
may include:

User/client needs and
requirements:

Design problem
includes:
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Naturally occurring

Manufactured

Composite

Altering characteristics

Material combining

Material compatibility

Adherents

Avalilability: forms, sizes, supply, costs
Typical uses

Recent innovations

Traditional

Social, environmental and industrial implications: recycling,
renewable and non-renewable resources, etc.
OHS/WHS considerations

Physical - appearance, density, porosity, moisture content
Mechanical - strength, stiffness, toughness, ductility,
elasticity

Chemical - oxide or compound, pH, resistance to
corrosion/durability

Thermal - specific heat, expansion, conductivity
Electrical - conductivity, magnetic effect, galvanic action
Magnetic - diamagnetic, paramagnetic

Acoustic - sound transmission, sound reflection

Optical - colour, light transmission, light reflection
Macro structure — detail visible to naked eye, eg grain
surface cracks

hand tools

power tools

hydraulic tools
pneumatic tools
machinery & plant
measuring tools
computer and software

describes and specifies the work to be completed

is determined by commissioning body or organisation (could
be supervisor, client, community organisation)

may be written, diagrammatic, visual, verbal

spontaneous idea

open brief

closed brief

modification of existing product or process or system
point in an ongoing design process
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Specifications include:

Constraints may include:

Stakeholder may include:

Relevant information
may include:

Historical perspectives,
current trends,

futures perspectives
includes:

Social issues may
include:

Economic issues may
include:
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purpose
audience
medium
style

technical
financial/budget
time
environmental
appearance

employer

customer/client

consumers

work colleagues

other tradespeople

peer group, mentor, supervisor, other design practitioners

design standards

material characteristics and capabilities

stylistic considerations

legal, contractual, ethical and copyright considerations
health and safety

technological considerations and influences

work by other practitioners

discussion and debate about the design with
peers/supervisor

evaluation of options

problem-solving strategies

further reflection on concept

further evaluation of concept against personal affinity with
the idea, social conventions and or significance and
aesthetic considerations

innovation, thinking beyond established boundaries or
conventions

materials

tools & equipment
procedures/processes
sustainability
recyclability

workforce
customers/clients
relationships with the community

cost of production

number of items/manufacturing method

time frames

budgeting and financing requirements
transportation

availability of materials, tools and equipment
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sponsorship
e government policy
triple bottom line

Ethical issues may e impact on community
include:

e workforce

e environment

e customers/clients

Cultural issues may e workforce

include: .
e customers/clients

Input may include: e electronic

o face to face

e visual and oral presentation, written and visual

e presentation, use of diagrams, charts, electronic —video
e conference, Internet, forum

Approaches may include: , o change

¢ adjustment to utilise the capabilities of the techniques
¢ adjustment to design solution

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements,
Performance Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in
Section B of the Accreditation Submission.

Critical aspects for e Assessors must be satisfied that the candidate can
assessment and evidence competently and consistently perform all elements of
required to demonstrate the unit as specified by the associated performance
competency in this unit criteria, including required skills and knowledge.

Specifically they must be able to:

- develop the design concept through a process of
selecting and critically examining source material
and then refining the design concept

- demonstrate effective collaboration about the
design concept which shows a command of
relevant references, terminologies and ideas

- source industry information

Context of and specific e This unit may be assessed on the job, off the job or a

resources for assessment combination of both on and off the job. Where
assessment occurs off the job, that is the candidate is
not in productive work, then an appropriate simulation
must be used where the range of conditions reflects
realistic workplace situations. The competencies
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Methods of assessment
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covered by this unit would be demonstrated by an
individual working alone or as part of a team. The
assessment environment should not disadvantage the
candidate.

Resources required for assessment include:
- OHS/WHS policy and work procedures and
instructions
- access to workplace or work real environment
and a variety of conditions
- operational access to relevant machines, tools,
materials and consumables

- access to relevant plans, drawings and
instructions and manufacturer’s
specifications/manuals

For valid and reliable assessment of this unit,
evidence should be gathered through a range of
methods to indicate consistent performance.

Evidence must include demonstration of practical skills
and may also include:
- observation of processes and procedures
- oral and/or written questioning on required
knowledge and skills
- testimony from supervisors, colleagues, clients
and/or other appropriate persons
- inspection of the final product or outcome
- a portfolio of documented evidence.
Where performance is not directly observed any
evidence should be authenticated by colleagues,
supervisors, clients or other appropriate persons.
Questioning techniques should not require language,

literacy and numeracy skills beyond those required in
this unit of competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1 Interpret design brief and
prepare concept proposal

2 Set up design for model or
prototype production

This unit of competency describes the knowledge and skills
required to design and prototype engineering components or
small structures in an engineering context.

This involves preparation of concept proposals, drawings, plans
and models.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency is applied to engineering,
manufacturing and construction environments where the design
and prototype components and/or small structures using
engineering design principles.

Work associated with this unit of competency is carried out at a
para-professional level.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1  The design task is determined through requests, work
orders or equivalent and clarified with the appropriate
personnel.

1.2  Alternate design solutions are developed and evaluated
in conjunction with the appropriate personnel.

1.3  Where appropriate expert advice is sought with respect
to the design task and according to enterprise
procedures.

1.4 A concept proposal, including evaluation of alternate
approaches, codes and regulations, is prepared and
reviewed with appropriate personnel.

1.5 Final design specifications are established and agreed
on with appropriate personnel.

2.1 Resources required are identified, obtained and checked
as fit for purpose.

2.2  Relevant codes, regulations and technical documentation
relevant to the production process are interpreted and
understood.

2.3 A work plan is prepared showing the correct sequence of
operation.

2.4  Prototype manufacture is set up by selecting appropriate
techniques and tools for the task required.
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3 Produce model or prototype 3.1

3.2

3.3
3.4

3.5

4. Clean up work area and 4.1
maintain equipment

4.2

4.4

5. Review design outcomes 5.1

5.2

5.3

Occupational Health and Safety/Work Health and
Safety (OHS/WHS) requirements, relevant Australian
standards, codes of practice, manufacturers’
specifications, environmental requirements and
enterprise procedures are identified and adhered to.

Specific safety requirements are met throughout the
task and can be explained.

Work plan is followed during production process.

Work output is inspected for compliance with design
specifications and requirements.

Unexpected situations are dealt with safely and reported
to the appropriate personnel.

Work area is cleared of waste, cleaned and secured
following enterprise procedures.

Equipment is cleaned and inspected for serviceable
conditions following enterprise procedures.

Machinery and tooling is maintained in accordance with
manufacturers’ specifications and enterprise procedures.

Any routine and non-routine problems in design and/or
prototype production are identified and corrective action
suggested

Model or prototype is reviewed with the appropriate
personnel in terms of the intended use the design

Final design is documented and signed off according to
enterprise procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:
communicating and working with other team members

reading skills to interpret design brief, job instruction, technical documents, plans and
OHS/WHS procedures

setting up and producing a model or prototype according to job requirements
preparing and reviewing relevant documentation

Required knowledge:
e design fundamentals

needs analysis
design goals

systematic design procedures

design specifications
feasibility

constraints

cost

engineering objectives in design
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- materials
- metal
o ferrous
o hon-ferrous

o hon-metal
- strength

o rigidity
o elasticity
- joints
- manufacturability
- assembly
- safety
o detail design
- drawings
- folding and filing methods
- parts lists
- projection
- lines
- sectioning
- dimensioning
- ISO
- tolerances and fits
- surface finish indications
- measurements
e prototype production
- fundamentals
- manufacturing methods
- manufacturing materials
- manufacturing assembly
- safety issues
¢ final design documentation

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

Appropriate personnel may e supervisor
include: e leading hand
o foreman
e trainer/coach
e teacher
Enterprise procedures may e the use of tools and equipment
include:
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Concept proposal may include:

Resources may include:

OHS/WHS requirements may
include:

Environmental requirements may
include:

Specific safety requirements may
include:

EVIDENCE GUIDE
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instructions, including job sheets, cutting lists,
plans, drawings and designs

reporting and communication

manufacturers' specifications and operational
procedures

drawings

reports

computations

feasibility studies
environmental constrains
costing

computer hardware
computer software
word processing
spreadsheets
data base
drafting
engineering work area
machining tools
fabrication equipment
power tools
hand tools
materials

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operating procedures

awards provisions

liquid waste

solid waste

gas, fume, vapour, smoke emissions, including
fugitive emissions

excessive energy and water use

excessive noise

working safely around machinery
working safely with tools and equipment
risk and hazard recognition

emergency procedures

awareness of electrical hazards

follow confined spaces procedures

first aid
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The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the
Accreditation Submission.

Critical aspects for Assessors must be satisfied that the candidate can competently and
assessment and evidence consistently perform all elements of the unit as specified by the
required to demonstrate associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

- implement OHS/WHS workplace procedures and practices
including the use of risk control measures as specified in the
performance criteria

- demonstrate the ability to successfully apply strength of
materials solutions to common engineering problems on five
different occasions.

Context of and specific e This unit should be assessed as it relates to normal work
resources for practice using procedures, information and resources typical of a
assessment workplace

¢ Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or simulated workplace environment
and a variety of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

Methods of assessment e For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

e Evidence must include demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome

- a portfolio of documented evidence.

¢ Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

¢ Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Determine the application
of fluid mechanics to
engineering problems

This unit of competency describes the knowledge and skills
required to apply fluid mechanic principles in mechanical
engineering.

This includes the principles and applications of fluids, fluid
components, fluid status, fluid flow, fluid power, and forces
developed by flow in fluids. To perform calculations to determine
changes, forces etc. fluid flow and head loss in pipes and
through open channels, to determine operational aspects of a
pump in a system and to describe the basic types of fluid
machinery.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to industrial engineering
enterprises where the application of fluid power is used to
produce goods or services.

Work associated with this unit of competency is carried out at a
para-professional level.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Work Health and
Safety (OHS/WHS) and environmental requirements
for a given work area are clarified.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3  Safety hazards, which have not previously been
identified, are documented and risk control measures
devised and implemented in consultation with
appropriate personnel.

1.4 Engineering problems are solved using fluid mechanics
principles from job instructions and discussions with client
and/or appropriate personnel.

1.5 Specifications for the solution are drawn up and approved
by the appropriate personnel.

1.6 Expert advice is sought with respect to the solution and
according to enterprise procedures, where appropriate.

1.7 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures.

2.1 Relevant OHS/WHS requirements for carrying out the
work are followed.
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Apply fluid mechanic 2.2 Solution options are evaluated and the most appropriate
principles to the solution of solution is chosen.
engineering problems 2.3 Appropriate computations are carried out to ensure that

the solution meets specifications.
2.4  The fluid mechanic system is sketched to specification.

2.5 Potential risks with respect to the application are
analysed and management strategies are recommend to
appropriate personnel.

2.6  Contingency plans are implemented in collaboration with
appropriate personnel.

3. Validate and review the 3.1 Relevant OHS/WHS requirements for completing the

solution

work are followed.

3.2 The solution is validated and reviewed with the
appropriate personnel.

3.3. The fluid system is documented and approved by the
appropriate personnel.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.

Required skills:
e communicating and working with other team members

e reading skills to interpret job instructions, technical documents and OHS/WHS procedures

e carrying out computations using fluid power principles

e solving engineering problems using fluid power principles

e preparing and reviewing relevant documentation

Required knowledge:
e basic properties of fluids

description of a fluid and the difference between solids and fluids, liquids and gases,
hydraulics and pneumatics;

chemical properties, reaction with metals, corrosiveness, flammability, toxicity,
pollution and environmental effects;

dissolves gases and particles in liquids (slurries)
foaming of liquids:

basic properties and units - mass, volume, density, specific volume, relative
density, force and weight, pressure (absolute, atmospheric and gauge),
temperature (Celsius and Kelvin), viscosity, surface tension;

vapour pressure of a liquid - saturation vapour pressure;
temperature and pressure effects on the basic properties
ideal/perfect gases and liquids

gas laws for ideal gases

e components
- pipes, channels, tubes and ducts (rigid and flexible)
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valves - gate, globe, non-return/foot, needle, ball, plug cock, diaphragm, pressure
regulating/reducing, safety valves

filters and strainers for gases and liquids

gauges and instruments - pressure and temperature gauges, liquid level gauges,
thermometers,
thermocouples, manometers, piezometers

pipe fittings - elbows/bends, enlargement/contractions, coupler/unions, tees

tanks and vessels - storage tanks, pressure vessels, header and surge tanks,
weirs/dams/reservoirs

nozzles/spray heads

flow measurement instruments - venturi and orifice meters, pitot tube, rotameter,
anemometer (fan/hot wire)

pumps/compressors, motors/turbines
actuators - linear (cylinders) and rotary
selection of equipment and instruments considering properties and compatibility

fluid statics

pressure at a point, direction of pressure on a surface

pressure variation with depth in a liquid

Pascal’s Principle

manometer/piezometer calculations (vertical and inclined)

forces due to fluid pressure on vertical, horizontal and inclined surfaces
centre of pressure

Archimedes Principle - buoyance, flotation, apparent weight and centre of buoyancy
steady and unsteady flow, streamlines and eddies

velocity - average or mean and local

mass and volume flow rate

conservation of mass leading to the Continuity Equation for fluid flow

modification of the Continuity Equation for volume flow of liquids or gases with small
changes in density

Bernoulli Equation for ideal fluids, meaning of pressure, velocity and potential head.
total head

causes of head loss and madification of the Bernoulli Equation to include a head loss
term for real fluids

fluid power

definition and units for work, torque and power

relationship between force, velocity and power and torque, angular velocity and power
work done by a gas expanding at constant pressure

relationship between fluid power, mass flow rate and head

relationship between fluid power, volume flow rate and pressure

efficiency of a pump or turbine

modification of the Bernoulli Equation to include a pump or turbine in the fluid circuit as
well as a head loss term

forces developed by flowing fluids

impulse-momentum equation for fluid flow
force developed by a jet striking a stationary plate - perpendicular, inclined or curved
force developed by a jet striking a moving plate or blade
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- force developed by a jet striking a series of moving plates or blades - power developed
and efficiency

- forces developed by a fluid flowing in a pipe or duct with changes in direction and/or
cross section

¢ Reynold’s Number and flow regime
- Reynold’s Number for fluid flow in a pipe given the flow rate and fluid properties.
- characteristics of laminar, turbulent and mixed (transition) flow.
- relationship between Reynold’s Number and flow regime.
- Upper and Lower Critical Reynold’s Number.
- non-circular pipes.
e head loss in pipes and fittings
- Darcy Equation for head loss in a pipe.
- determination of the fraction factor using both Moody Diagram and formula.
- head loss through fittings using K factors.

- head loss through a piping system consisting of a single diameter pipe and a number of
fittings.

- system head curve for a piping system consisting of a single diameter pipe and a
number of fittings as well as reservoirs or tanks either vented or under pressure
or vacuum.

e pipe networks
- head loss through parallel and series pipes.

- reduction of a simple pipe network consisting of a number of parallel or series pipes to
an equivalent single pipe system.

e channel flow
- Chezy and Manning formula for flow rate through an open channel.
- flow rate given dimensions and inclination.
- optimum shape of section for both fixed and variable flow rates.

e fluid machinery

- distinction between the various types of fluid equipment, namely, pumps, compressors,
fans,
turbines and motors.

- positive displacement machines - fixed and variable displacement piston types, vane
types, gear and geroter types, flexible impeller, flexible diaphragm screw, peristaltic.

e pumping systems
- duty point for a rotodynamic pumping system by combining system head curve with
pump performance curve.

- flow, head, power and efficiency at the duty point.

- energy cost of pumping.

- causes and effects of cavitation.

- avoidance of cavitation by attention to inlet system design.

- influence of fluid temperature and pressure on tendency for cavitation.

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation

include: e protective equipment
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Environmental requirements may
include:

Appropriate personnel may
include:

Enterprise procedures may
include:

Resources and equipment may
include:

Fluid mechanic system may
include:
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material safety management systems

hazardous substances and dangerous goods code
local save operation procedures

awards provision

liquid waste
solid waste

gas, fume, vapour, smoke emissions, including fugitive
emissions

excessive energy and water use
awards provisions

supervisor
leading hand
foreman
manager

site engineer
trainer
mentor
teacher

team member

use of tools and equipment

instructions, including job sheets, cutting lists, plans,
drawings and designs

reporting and communication
manufactures specifications and operational procedures

textbooks
standards
specifications
catalogues
stationery
calculators

fluid flow apparatus, for pipes, channels, notches and
weirs

head loss apparatus

impact of a jet apparatus
pump and turbine apparatus
buoyancy tank

venturi tube
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The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Methods of assessment

Assessors must be satisfied that the candidate can competently and
consistently perform all elements of the unit as specified by the
associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement OHS/WHS workplace procedures and practices
including the use of risk control measures as specified in the
performance criteria

- demonstrate the ability to successfully apply strength of
materials solutions to common engineering problems on five
different occasions.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a
variety of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must include the demonstration of practical skills and
may also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by an appropriate person such as a workplace
supervisor.
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¢ Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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applications

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Prepare for materials
testing and evaluation task

2. Perform materials testing
and evaluation task

This unit of competency describes the knowledge and skills
required to apply basic principles of materials science to
engineering problems applications.

It involves testing of materials to evaluate the engineering
properties of materials and includes the recognition of common
materials used in engineering, the classification of materials, the
properties of materials and the factors that influence those
properties.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency provides the knowledge of materials
science to work at para-professional level in an
engineering/manufacturing environment.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health
and Safety (OHS/WHS) and environmental
requirements for a given work area are determined.

1.2  Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3  Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate
personnel.

1.4  The materials testing and evaluation task
requirements are determined through documentation, job
sheets and through discussion with appropriate
personnel.

1.5 Expert advice is sought with respect to the materials
science task and according to enterprise procedures
where appropriate.

1.6  Appropriate personnel are consulted to ensure the work
is co-ordinated effectively with others involved at the
work site.

1.7 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1  OHS/WHS requirements for carrying out the work are
followed.
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2.2  Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

2.3  The materials testing and evaluation is undertaken
according to enterprise procedures.

2.4  The most appropriate materials testing and evaluation
methodology is chosen for given task.

2.5 Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

2.6 Methods for dealing with unexpected situations are
selected on the basis of safety and specified work

outcomes.
3  Complete and document 3.1 OHS/WHS requirements for completing the work are
materials testing and followed.

evaluation task

3.2 Documentation associated with materials testing and
evaluation task is prepared according to enterprise
procedures.

3.3  Documentation associated with the materials testing and
evaluation task is controlled and correct revision levels
are assigned.

3.4  The completion of the materials testing and evaluation
task is notified and outcomes are discussed with
appropriate personnel.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.
Required skills:
e communicating and working with other team members
e reading skills to interpret job instruction, technical documents and OHS/WHS procedures

e preparing and performing material tests on provided material samples
e preparing and reviewing relevant documentation

Required knowledge:
o classification of materials:

review of material classes

metals and non-metals, ferrous and non-ferrous metals
thermosetting, thermoplastic and elastomeric polymers
composite materials

ceramic materials

biomaterials

advanced materials

e structure of materials:

states of matter

atomic structure
periodic table

atomic bonding in solids
crystal structures
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- development of grain structures
- non-crystalline materials
properties of materials:
- physical properties
electrical conductivity/resistivity
specific gravity/density
thermal conductivity/ expansion
specific heat
melting/boiling points
- mechanical properties
o strength: yield, tensile, compressive, torsion, flexural

hardness, impact properties, elasticity, plasticity, ductility, malleability, fatigue, and
creep

stress and strain behaviour of materials:

- stress: yield, proof, ultimate, breaking strain

- modulus of elasticity

tensile testing of materials:

- tensile testing; behaviour of ductile and brittle materials to tensile forces
hardness and impact testing:

o common methods

chemical properties:

- corrosion and oxidation of metals and ceramics
- degradation of polymers

ferrous metals:

- plain carbon and alloy carbon steels

- castirons

O O O O O

non-ferrous metals:

- aluminium, copper, nickel, zinc, titanium, magnesium, and their respective metals alloys
- refractory metals

polymers:

- thermosetting, thermoplastic and elastomeric polymers

- polymerisation

- manufacturing processes

- applications

ceramic materials:

- applications of ceramic materials

heavy clay products

domestic ceramics

electrical ceramics

abrasives

refractories

glass, glass ceramics

advanced ceramics

manufacturing processes pertaining to ceramic materials

0 0O O O O O O O
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e composite materials:
- principles

- laminar, particulate and fibre composites
- metal and ceramic matrix composites

- applications

o effects of mechanical and thermal processes on the properties of materials:

- hot and cold work
- grain growth

- recrystallisation
joining of metals:

- metallurgical considerations involving the soldering, brazing and welding of metals
- difficulty in welding high carbon steel
¢ Non-Destructive Testing of materials:

- visual

- X-Ray

- ultrasonic

- dye penetrant

- magnetic particle
- Eddy current

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may
include:

Environmental requirements
may include:

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

liquid waste
solid waste

gas, fume, vapour, smoke emissions, including fugitive
emissions

excessive energy and water use
excessive noise
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Appropriate personnel may
include:

Materials testing and evaluation
task applies to:

Materials science task applies to:

Enterprise procedures may
include:

Resources and equipment may
include:

EVIDENCE GUIDE

supervisor
leading hand
foreman
manager

site engineer
trainer
mentor
teacher

team member

failure analysis
tensile testing
impact testing

metallographic investigations
testing of metallic coatings and coating systems
failure and fracture analysis

thermal fatigue
mechanical fatigue

tensile testing

the use of tools and equipment

instructions, including job sheets, plans, drawings and
designs

reporting and communication
manufacturers' specifications and operational procedures

appropriate written reference and texts on materials ams
material strength testing

tensile testing equipment

hardness testing equipment

impact testing equipment
appropriate heat treatment facilities

computer workstation with appropriate testing applications
software

universal testing machine

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for Assessors must be satisfied that the candidate can competently and
assessment and evidence consistently perform all elements of the unit as specified by the
required to demonstrate associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:
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- implement OHS/WHS workplace procedures and practices
including the use of risk control measures as specified in the
performance criteria

- demonstrate the ability to successfully apply strength of
materials solutions to common engineering problems on five
different occasions.

Context of and specific e This unit may be assessed on the job, off the job or a
resources for combination of both on and off the job. Where assessment
assessment occurs off the job, that is the candidate is not in productive work,

then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.
e Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.
- access to workplace or work real environment and a
variety of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

Methods of assessment e Forvalid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

¢ Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

e Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

e Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor

Employability Skills
Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Determine the
requirements for applying
advance principles of
materials science to an
engineering application.

2. Select the appropriate
testing regime.

This unit of competency sets out the knowledge and skills
required to apply advanced principles of materials science to
engineering problems applications.

This includes the identification and description of structure and
properties of materials, metallography, heat treatment
processes for metals, strengthening mechanisms, surface
engineering and failure mechanisms.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at para
professional level in an engineering environment where a sound
knowledge and skills in the science of materials for engineering
applications are required

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) for a given work area are clarified.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3 Materials science task is determined through request,
design briefs or equivalent and clarified with appropriate
personnel.

1.4 Expert advice is sought with respect to the materials
science task and according to enterprise procedures,
where appropriate.

1.5 Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
followed.

2.2 Industry codes, regulations and technical documentation
relevant to the materials science task are interpreted and
implemented.

2.3 Tables and graphs are used to obtain computational data,
where appropriate.
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2.4

2.5

2.6

Undertake a solution. 3.1

3.2

3.3

4.2

4.3
4.4

Appropriate assumptions underlying the materials science
task are made and recorded.

Resources required are identified, obtained and checked
as fit for the purpose

Appropriate computational method is selected and
justified.

OHS/WHS requirements for carrying out the work are
followed.

Metallographic investigations and/or material testing tasks
are performed and results recorded.

Decisions for dealing with unexpected situations are made
from discussions with appropriate personnel, job
specifications and enterprise procedures.

Results are verified, interpreted and discussed with
appropriate personnel.

Results are graphed or charted, where appropriate.

Results are recorded, stored and archived according to
enterprise procedures.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.

Required skills:

consulting and communicating with others involved with the work tasks

reading and interpreting technical information such as material data sheets

interpreting and producing graphs and tables

performing metallographic investigations and material testing tasks

performing a range of computations related to material suitability for a specified application
producing graphs and charts related to material performance

Required knowledge:

structure of crystalline materials:

- crystal structures
- crystal systems

- crystallographic planes and directions
- review of developing microstructures
- determination of crystal structures

- structure of non-crystalline solids

imperfections in crystalline materials:

- point defects

- impurities in solids

- solid solutions

- linear defects
microscopic examination:
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- metallography
- optical microscopy
- electron microscopy
- microphotography
diffusion:
- mechanisms
- applications
dislocations and strengthening mechanisms:
- definitions and characteristics of dislocations
- slip
- plastic deformation of polycrystalline materials
- strengthening mechanisms in metals
- strain hardening
review of recrystallisation and grain growth
structure and properties of ceramic materials
- crystal structures
- types and application of engineering ceramics
o clay-based ceramics
orefractories
oadvanced ceramics

o aluminium oxide
o silicon carbide
osilicon nitride

o zirconia, MG-PSZ
o sialon

oglass and glass ceramics

- heat treatment of glass

o annealing and tempering
structure and properties of polymeric materials:
- molecular structure
- saturated and unsaturated molecules
- polymerisation
- crystalline and non-crystalline polymers
- mechanical properties of crystalline and non-crystalline polymers
- melting and glass transition temperatures
- elastomers

o mechanical properties

o Vviscoelasticity
phase diagrams:
- phases
- microstructure
- equilibrium
- equilibrium phase diagrams
- binary isomorphous systems
- non-equilibrium cooling
- binary eutectic systems
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- development of microstructure in eutectic alloys
e iron-carbon alloys:
- phase equilibrium diagram
- development of microstructures of plain carbon steels
¢ heat treatment of plain carbon steels:
- phase transformations
- isothermal transformation diagrams
- thermal processing
o influence of quenching media
o annealing
o hormalising
o tempering
o hardenability
¢ heat treatment of alloy carbon steels:
- influence of alloying elements
- secondary hardening
e heat treatment of aluminium alloys:
- precipitation hardening
- solution heat treatment
- precipitation heat treatment
e surface engineering of metal alloys:
- diffusion
- selective processes
- vapour coating
e composite materials:
- fibre reinforced materials
- laminate
- MMC
- CMC
- sandwich panel
- strength of materials for fibre composite structures

o failure of materials:
- fundamentals
- ductile fracture
- brittle fracture
- fracture mechanics
- impact fracture
- fatigue
- creep

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.
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VU22541 - Implement advanced materials science principles to engineering applications

OHS/WHS requirements may
include:

Materials science task may
include:

Appropriate personnel may
include:

Enterprise procedures may
include:

Resources may include:

EVIDENCE GUIDE

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

metallographic investigations

testing of metallic coatings and coating systems
failure and fracture analysis

thermal fatigue

mechanical fatigue

tensile testing

supervisor
leading hand
foreman
manager

site engineer
trainer
mentor
teacher

team member

the use of tools and equipment

instructions, including job sheets, cutting lists, plans,
drawings and designs

reporting and communication
manufacturers' specifications and operational procedures

appropriate written reference and texts on materials AMS
material strength testing

tensile testing equipment

hardness testing equipment

impact testing equipment
appropriate heat treatment facilities

computer workstation with appropriate testing
applications software

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.
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VU22541 - Implement advanced materials science principles to engineering applications

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Methods of assessment

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement OHS/WHS procedures and practices including the
use of risk control measures as specified in the performance
criteria

demonstrate the ability to successfully to apply advanced
principles of materials science involving data interpretation,
metallographic investigations and/or material testing,
interpretation and recommendations to an engineering problem
on at least two occasions and in different contexts

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a
variety of conditions

- operational access to relevant testing equipment, tools,
materials and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must include the demonstration of practical skills and
may also include::

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by an appropriate person such as a workplace
supervisor.
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VU22541 - Implement advanced materials science principles to engineering applications
¢ Questioning techniques should not require language, literacy and

numeracy skills beyond those required in this unit of
competency.
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VU22481 - Apply network concepts and practices for engineering

systems
Unit Descriptor

Employability skills

Pre-requisite

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or
outcomes that are demonstrable
and assessable.

1. Outline the function and
operation of key network
concepts

2. Categorise cloud service
and deployment models

3. Configure protocols and
models using OSI and
TCP/IP

This unit of competency describes the skills and knowledge in
network concepts and practices that are deployed in engineering
computer systems.

Specifically the unit covers the manner in which data transverses
the intranet, the internet including the cloud, networking protocols,
devices, IP addressing, routing protocols and building and
commissioning a small network.

No licensing or certification requirements apply to this unit at the
time of accreditation.

This unit contains employability skills.

VU22452 Use communication network concepts and practices in
manufacturing and engineering applications

This unit is applicable to a person intending to work at
paraprofessional level in an engineering/manufacturing
environment where computer technology is applied to enhance
production processes

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to demonstrate
achievement of the element — they identify the standard for the element. Where
bold/italicised text is used, further information or explanation is detailed in the
required skills and knowledge and/or the range statement. Assessment of
performance is to be consistent with the evidence guide.

1.1  Types of Networks are defined
1.2  Data transmission in a network are described
1.3  Physical networking equipment and cables are identified

1.4 Methods, tools and infrastructure used to connect to an
intranet or internet from a workstation are defined and
demonstrated

2.1 Components of a cloud service are defined
2.2 Cloud service models are identified

2.3 Cloud deployment models are classified
2.4  Cloud infrastructure are defined

3.1  Function and basic operation of key protocols in the Open
Systems Interconnect (OSI) and Transmission control
Protocol/Internet Protocol (TCP/IP) as they pertain to
network communication are configured

3.2 Differences and commonalities between the OSI and TCP/IP
models are described

3.3  OSIl Layer 1 standards and infrastructure are described

3.4  OSI Layer 2 protocols, standards and addressing (MAC
addresses) for both LANs and WANSs are described

3.5 IPv4 and IPv6 addressing schemes are configured

3.6 Function and operation of OSI Layer 3 Routed and Routing
addressing protocols are described
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VU22481 - Apply network concepts and practices for engineering systems

Identify the function and
operation of key
networking devices

Install and commission a
basic network

3.7

3.8

3.9

4.1

4.2
4.3
4.4
4.5

5.1

5.2

5.3
5.4

5.5
5.6

Data encapsulation and decapsulation concepts are
described

Function and operation of OSI Layer 4 Protocols and
common ports are configured

Function and operation of OSI Layer 5 to 7 protocols and
networking applications are described

Physical and logical network representations of a local area
network are described

Function and operation of network switches are defined
Function and operation of network routers are described
Function and operation of a firewall is defined

Function and operation of a wireless access point (WAP) is
defined

Key features and structure of a network operating system
(10S) used to prepare a networking device for operation will
be defined and demonstrated

Cabling networking devices to a provided network diagram is
performed

Provided device configurations are implemented

Configuring network addresses for a workstation are
performed

A functional network are configured

End to end network troubleshooting methodologies and
commands are implemented and demonstrated
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VU22481 - Apply network concepts and practices for engineering systems

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:

articulating issues arising to the operation of a network

base level problem solving skills to implementing provided scripts for a switch and a router
reading and accurately interpret documents and reports

operating a personal computer

interpreting network diagrams

cabling a network

Required knowledge:

OSI layered communication model

TCP/IP layered communication model

Media Access Layer (MAC) addresses

binary number system

hexadecimal number system

cloud based storage architectures (laaS, PaaS, SaaS, CaaS, MaasS, XaaS)
cloud deployment models (public cloud, private cloud, single hosted cloud, multi hosted
cloud)

cloud infrastructure (storage, network and computing)

Transmission Control Protocol (TCP) protocol

User Datagram Protocol (UDP)

function and operation of network layer protocols

function and operation of application layer protocols

IPV4 addressing

IPV6 addressing

routers, switches, firewall fundamentals & wireless access points

end to end test commands e.g. Ping, Traceroute

Range Statement

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below

Types of Networks may e Local Area Network (LAN)
include : e Wide Area Network (WAN)

e Metropolitan Area Network (MAN)
o Wireless LAN (WLAN)

e Virtual LAN (VLAN)

e Virtual Private Network (VPN)

Components of a cloud e networking
service may include: e storage

e computing
e virtualisation

Cloud service models may e Infrastructure as a Service (laaS)
include: e Platform as a Service (PaaS)

e Software as a Service (SaaS)
e Monitoring as a Service (MaaS
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Cloud deployment models
may include:

Cloud infrastructure may
include:

Key protocols may include:

OSl Layer 3 Routed and
Routing addressing
protocols may include:

OSl Layer 4 Protocols may
include:

OSl Layer 5to 7 protocols
may include:

Communication as a Service (CaaS)
Anything as a Service (XaaS)

public cloud

private cloud
single hosted cloud
multihosted cloud

on demand services
products

virtual servers
virtual PC’s

virtual switches
storage clusters
networking

ARP
RARP
TCP
UDP
P
ICMP
FTP
SMTP
DNS
IGMP

RIP
EIGRP

TCP
UDP

HTTP
FTP
TFTP
SMTP
DNS
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VU22481 - Apply network concepts and practices for engineering systems

Common troubleshooting e bottom up testing
methodologies and e ping

commands may include:
e traceroute

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Performance Criteria,
Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the accreditation
submission.

Critical aspects for Assessors must be satisfied that the candidate can competently
assessment and evidence  and consistently perform all elements of the unit as specified by
required to assess the associated performance criteria, including required skills and

competency in this unit knowledge. Specifically they must be able to:

- categorise cloud service and deployment models

- define key features of the protocols and models used for
OSl and TCP/IP

- identify the function and operation of key networking
devices

- implement a basic network.

Context of and specific e This unit may be assessed on the job, off the job or a

resources for assessment combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive
work, then an appropriate simulation must be used where the
range of conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by
an individual working alone or as part of a team. The
assessment environment should not disadvantage the
candidate.

e Resources required for assessment include:

- OHS/WHS policy and work procedures and
instructions.

- access to workplace or work real environment and a
variety of conditions

- operational access to computer hardware and
software, tools, materials and consumables

- access to relevant plans, drawings and instructions
and manufacturer’s specifications/manuals

Method of assessment e For valid and reliable assessment of this unit, evidence should
be gathered through a range of methods to indicate consistent
performance.

e Evidence must involve demonstration of practical skills and
may also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills
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- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

¢ Where performance is not directly observed any evidence
should be authenticated by colleagues, supervisors, clients or
other appropriate persons.

e Questioning technigues should not require language, literacy
and numeracy skills beyond those required in this unit of
competency.

OFFICIAL



OFFICIAL

VU22482 - Use advanced mathematics for engineering

Unit Descriptor

Employability Skills
Application of the Unit

ELEMENT

Elements describe the essential

outcomes of a unit of competency.

1. Identify a need for
applying key
mathematical
concepts

2. Apply mathematical
techniques to solve
problem

3. Develop mathematical
outcome/result

This unit describes the knowledge and skills required to apply basic
mathematics to engineering studies.

This includes numbers, algebra, sequences and series, functional
relationship (linear, polynomial, quadratic, exponential, logarithmic
and circular), introduction to 2D vectors and introductory to differential
and integral calculus of those functions.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains Employability Skills.

This unit applies to paraprofessionals and technologists required to
solve mathematical problems in an engineering/manufacturing or
related industry.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to demonstrate
achievement of the element. Where bold italicised text is used, further information is
detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

Identify a problem requiring application of advanced

11 mathematics.

1.2 Determine data available for analysis.

Define key mathematical concepts and knowledge appropriate

1.3 ‘
for analysis.

21 Apply appropriate advanced mathematical techniques
' required to solve problem.
2.2 Check answer by appropriate means

Interpret answer to determine information required by problem

23 definition.

Use appropriate data presentations to communicate the

3.1 solutions to relevant stake holders.

3.2 Check outcome has addressed problem
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VU22482 - Use advanced mathematics for engineering

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level, required for this unit.

Required skills:

apply set of numbers and algebraic skills to manipulate and process mathematical
information

identify different types of functions and mathematically analysing their behaviour and apply
to solve simple engineering problems

use the techniques of sequences and series to solve simple mathematical problems

use the techniques of two dimensional vectors to solve mathematic and applied problems
apply basic techniques of calculus

identify and define problems

collect and analyse data

report and present data and quantitative information

Required knowledge:

Numbers:

o types of numbers & notation(revise)
o hegative numbers

o radicals and surds

o introduction to errors

o matrix (add/subtract/multiply)
Algebra:

expanding and factorising (revise)
binomial theorem
adding/subtracting/multiplying/dividing algebraic expressions
solving quadratic equations (revise)
completing the square

Sequences and Series:

o arithmetic sequences and series

o geometric sequences and series
Functions and relations:

set notations and sets of numbers
Interval notations

domain and range

Define function

one-to one function

function Notations

piecewise defined functions

Linear relations:

graphing straight lines (revise)
parallel and perpendicular lines
Families of straight lines

Modelling exercises (applications)

o O O O O

O O O O O O O

O O O O

Quadratic relations:

graphing quadratic function
guadratic transformations
the discriminant

@)
@)
@)
o solving quadratic in-equations
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VU22482 - Use advanced mathematics for engineering

o modelling exercise (applications)

Cubic Polynomials:

the language of polynomials

the remainder theorem and factor theorem
division of polynomial (long division)

solving cubic equations

graphing cubic polynomials

quadratic transformations

modelling exercise (applications)

Other functions and relations:

rectangular hyperbolas

the truncus

the graphs of y = /x

the circle

inverse function

Exponential functions and logarithms:

graphs of exponential functions

solving exponential equations and inequalities
logarithm Laws

using logarithms to solve exponential equations and inequalities
graphs of logarithm functions

exponential modelling (applications)

Circular functions:

trigonometric ratios

circular measure (radian-degree)

unit circle definition

symmetric properties (including extra values, complementary relations)
pythagorean identity

graphs of sine, cosine and tangent functions y = asinn(x +e) + ¢
solving trigonometric equations

general solution for trig. Function

circular modelling (applications)

Introduction to 2D Vectors:

2D vectors

adding and subtracting vectors

scalar multiplication

resolving vectors

magnitude of a vectors

unit vectors

O O O O O O 0O O O O O O O O 0O O O O

O O O O o0 O 0 O O

O O O O O O

Differentiation:

introduction to differentiation

the limits

differentiation using first principal

rules for Differentiation

differentiation of {c,x" ,e**,log(kx),Trig.}
the Inverse rule

the chain rule

the product rule

the Quotient rule

O O O O O 0O O 0 O
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o coordinate geometry applications of differentiation (rate of change, equations of tangents

and normal)
o stationary points

o optimisation problems

e kinematics applicationsAnti-Differentiation:

definite Integrals

0 O O O O

RANGE STATEMENT

anti - differentiation of polynomial functions.
integration using simple substitutions
simple Integration by parts

applications — area between curves

The range statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold italicised wording in the Performance Criteria is detailed below. Add any
essential operating conditions that may be present with training and assessment depending on the work situation,
needs of the candidate, accessibility of the item, and local industry and regional contexts.

Mathematical techniques
may include:

Appropriate data
representations to
communicate may include:

EVIDENCE GUIDE

one or more or any of the techniques listed under ‘required
knowledge

a related techniques

report

presentation

verbal communication
web-based

electronic or hard copy

The evidence guide provides advice on assessment and must be read in conjunction with the Performance Criteria,
Required Skills and Knowledge, the Range Statement and the Assessment Guidelines for this Training Package.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Assessors must be satisfied that the candidate can
competently and consistently perform all elements of the unit
as specified by the associated performance criteria, including
required skills and knowledge. Specifically they must be able
to:
¢ identify appropriate mathematical techniques for
engineering or related problems
e apply the appropriate technique to the problem
e check answer has addressed problem
e communicate the outcome of the analysis in a suitable
way for the stakeholder.
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Context of and specific This unit may be assessed on the job, off the job or a

resources for assessment combination of both on and off the job. Where assessment
occurs off the job, then a simulated working environment must
be used where the range of conditions reflects realistic
workplace situations. The competency covered by this unit
would be demonstrated by an individual working alone or as
part of a team.
Where applicable, reasonable adjustment must be made to
work environments and training situations to accommodate
ethnicity, age, gender, demographics and disability.
Access must be provided to appropriate learning and/or
assessment support when required. Where applicable,
physical resources should include equipment modified for
people with disabilities.

Method of assessment e For valid and reliable assessment of this unit, evidence
should be gathered through a range of methods to
indicate consistent performance.

¢ Evidence must include demonstration of practical skills
and may also include:
- observation of processes and procedures
- oral and/or written questioning on required
knowledge and skills
- testimony from supervisors, colleagues, clients
and/or other appropriate persons
- inspection of the final product or outcome
- a portfolio of documented evidence.
¢ Where performance is not directly observed any evidence
should be authenticated by colleagues, supervisors,
clients or other appropriate persons.
¢ Questioning techniques should not require language,
literacy and numeracy skills beyond those required in this
unit of competency.
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Civil Engineering/Civil Engineering Design

CPPBDN4004 - Set up BIM-capable software and files for building design drafting projects

CPPBDNS5013A - Develop and collaborate on building information models for small-scale
building design projects

CPCCBC4004A - Identify and produce estimated costs for building and construction
projects

MEMO09002B - Interpret technical drawing

MEM23109A - Apply engineering mechanics principles

MEM30012A - Apply mathematical techniques in a manufacturing engineering or related
environment

MSMENV272 - Participate in environmentally sustainable work practices
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VU22543 - Produce an advanced engineering design for a reinforced
concrete structure

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential

outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1.

2.

3.

Identify reinforced concrete
structure to be designed

Plan design approach

Complete the design

This unit of competency sets out the knowledge and skills
required to complete an engineering project brief, including the
analysis and design of complex flexural reinforced concrete
members from first principles, using appropriate design aids.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at
paraprofessional level in a civil engineering environment where
the design of reinforced concrete structures is undertaken.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) and environmental requirements for
a given work area are determined.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3 Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.4 The design is identified from documentation, work
requests or discussions with appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with others involved at the work
site.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
followed.

2.2 Documentation relating to design project is collected and
analysed.

2.3 Design references and equipment are available to plan the
design, to conform to relevant standards or regulations, in
accordance with enterprise procedures.

3.1 OHS/WHS requirements for carrying out the work are
followed.
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3.2

3.3

3.4

3.5

3.6

Compile, document and 4.1
present results
4.2

4.3

4.4

The design is completed to conform to relevant standards
or regulations, in accordance with enterprise procedures.

Design references and equipment are used, according to
relevant standards, manufacturer’s manuals and
enterprise procedures.

Results are recorded, analysed, examined and applied,
according to enterprise procedures.

Decisions for dealing with unexpected situations are made
from discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods for dealing with unexpected situations are
selected on the basis of safety and specified work
outcomes.

OHS/WHS requirements for completing the work are
followed.

Design references and equipment are maintained and
stored in accordance with enterprise procedures.

Results are recorded, analysed and reported to
appropriate personnel in accordance with enterprise
procedures.

Results are stored and archived according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.

Requ

Requ

ired skills:

reading skills to interpret task related documentation, specifications, drawings and

OHS/WHS procedures

obtaining the appropriate resources and equipment to undertake design task

identifying and applying relevant standards and regulations to undertake design task

performing appropriate engineering design calculations

employing available design aids efficiently

preparing and maintaining records in accordance with specifications and statutory

requirements

communicating and working with others

ired knowledge:

serviceability deem-to-comply conditions for:

- rectangular beams
- one-way slabs
- two-way slaps

simplified deflection calculation

design of two-way rectangular slabs
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e arrangement of reinforcement

e design of reinforced strip and axially loaded pad footings for:
- bending
- bending shear
- punching shear

e selection of starter bars
e constructability of reinforcement placement
¢ design of unreinforced footings

e design of loaded short stubby column using:
- rectangular sections reinforced on two faces
- rectangular sections reinforced on four faces
- circular section.

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation
include: e protective equipment

¢ material safety management systems

¢ hazardous substances and dangerous goods code
¢ local safe operation procedures

e awards provisions

Environmental requirements ¢ liquid waste

may include: e solid waste
e gas, fume, vapour, smoke emissions, including fugitive
emissions, dust
e excessive energy and water use
e excessive noise
Appropriate personnel may e supervisor
include: e leading hand
o foreman
e manager
e site engineer
e trainer
e mentor
e teacher
e team member
Resources and equipment e specifications
may include: e manuals

e standards, such as:
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Enterprise procedures may
include:

EVIDENCE GUIDE

o AS3600 - Concrete Structures
o AS5100 — Bridge Design

e catalogues

e stationary

e calculators

¢ the use of tools and equipment

e instructions, including job sheets, cutting lists, plans,
drawings and designs

e reporting and communication
¢ manufacturers' specifications
e operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit, as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement Occupational Health and Safety workplace
procedures and practices including the use of risk control
measures as specified in the performance criteria

- demonstrate the ability to complete an engineering project
brief including the analysis and design of advanced flexural
reinforced concrete members of a concrete structure from
first principles, using appropriate design aids on more than
one occasion and in different contexts

- prepare and complete relevant documentation and present
reports.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:

— OHS/WHS policy and work procedures and
instructions.

— access to workplace or work real environment and
a variety of conditions

— operational access to relevant machines, tools,
materials and consumables

— access to relevant plans, drawings and
instructions and manufacturer’s
specifications/manuals.
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Methods of assessment

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge and
skills

- testimony from supervisors, colleagues, clients and/or other
appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1 Identify steel structure to
be designed

2 Plan design approach

3 Complete the design

This unit of competency describes the knowledge and skills
required to complete an engineering project brief, including the
analysis and advanced design of steel structures from first
principles, using appropriate design aids.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at para-
professional level in a civil engineering environment and required
to prepare the design of steel structures.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to demonstrate
achievement of the element — they identify the standard for the element. Where
bold/italicised text is used, further information or explanation is detailed in the
required skills and knowledge and/or the range statement. Assessment of
performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace, Health and
Safety (OHS/WHS) and environmental requirements for a
given work area are clarified.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of the
work.

1.3 Safety hazards, which have not previously been identified,
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.4 The design is identified from documentation, work requests
or discussions with appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with others involved at the work site.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
incorporated in the design plan.

2.2 Documentation relating to design project is collected and
analysed.

2.3 Design references and equipment are available to complete
the design, to conform to relevant standards or regulations,
in accordance with enterprise procedures.

3.1 OHS/WHS requirements for carrying out the work are
followed.
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3.2

3.3

3.4

3.5

3.6
Compile, document and 4.1
present results

4.2

4.3

4.4

The design is completed to conform to relevant standards or
regulations, in accordance with enterprise procedures.

Design references and equipment are used according to
relevant standards, manufacturer’'s manuals and enterprise
procedures.

Results are recorded, analysed, examined and applied
according to enterprise procedures.

Decisions for dealing with unexpected situations are made
from discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods for dealing with unexpected situations are selected
on the basis of safety and specified work outcomes.

OHS/WHS requirements for completing the work are
followed.

Design references and equipment are maintained and
stored in accordance with enterprise procedures.

Results are recorded, analysed and reported to appropriate
personnel in accordance with enterprise procedures.

Results are stored and archived according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:
reading skills to interpret task related documentation, specifications, drawings and OHS/WHS

procedures

obtaining the appropriate resources and equipment to undertake design task
identifying and applying relevant standards and regulations to undertake design task
performing appropriate engineering design calculations

determining design for dead and live loads

determining wind loads on buildings

employing available design aids efficiently

preparing and maintaining records in accordance with specifications and statutory

requirements

communicating and working with other team members

Required knowledge:
relevant Australian or other appropriate standards
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e load calculation on steel beams and frames

o safe steel beam load tables

e impact of wind loads on buildings

e pin-jointed steel frames

¢ biaxial bending stresses calculations

e design considerations for welded plate girders

¢ combined tension and bending on steel structures
¢ design considerations for steel purlins and girts

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and situations
that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation
include: e protective equipment

e material safety management systems

¢ hazardous substances and dangerous goods code
¢ |ocal safe operation procedures

e awards provisions

Environmental requirements may e liquid waste

include:: e solid waste
e gas, fume, vapour, smoke emissions, including fugitive
emissions, dust
e excessive energy and water use
e excessive noise
Appropriate personnel may e supervisor
include: e leading hand
¢ foreman
e manager
e site engineer
e trainer
e mentor
e teacher
e team member
Resources and equipment may e specifications
include:

e manuals

XXXXVIC/XXXXVIC Diploma/Advanced Diploma of Engineering Technology
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e standards, such as:
o AS4100 - Steel Structures
o AS5100 - Bridge Design
o AS1170.0:200
o AS1170.1:200
o AS1170.2:2002

e catalogues

e stationary

e calculators

Enterprise procedures may ¢ the use of tools and equipment

include: e instructions, including job sheets, cutting lists, plans,
drawings and designs

e reporting and communication
e manufacturers' specifications
e operational procedures

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the Accreditation
Submission.

Critical aspects for e Assessors must be satisfied that the candidate can competently
assessment and evidence and consistently perform all elements of the unit as specified by
required to demonstrate the associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

- implement OHS/WHS workplace procedures and practices
including the use of risk control measures as specified in the
performance criteria

- demonstrate the ability to complete an engineering project brief
including the analysis and advanced design of structural steel
members in a steel structure from first principles using
appropriate design aids on more than one occasion and in
different contexts.

- prepare and complete relevant documentation and present

report/s
Context of and specific e This unit may be assessed on the job, off the job or a combination
resources for assessment of both on and off the job. Where assessment occurs off the job,

that is the candidate is not in productive work, then an appropriate
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simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this
unit would be demonstrated by an individual working alone or as
part of a team. The assessment environment should not
disadvantage the candidate.

Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a variety
of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals.

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.
Evidence must involve demonstration of practical skills and may
also include:
- observation of processes and procedures
- oral and/or written questioning on required knowledge and
skills
- testimony from supervisors, colleagues, clients and/or other
appropriate persons
- inspection of the engineering design plans
- a portfolio of documented evidence.
Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.
Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify site location and
materials to be tested and
analysed

2. Plan test and analyse

This unit of competency describes the knowledge and skills
required to apply site investigation procedures and geological
studies in accordance with the relevant Australian standards.

The unit includes practical activities and tests that are common
to site investigation, testing and engineering analysis of soils,
identifications of major rock and mineral types, setting up,
calibrating and operating test equipment and reporting
requirements.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at para-
professional level in a civil engineering environment where
testing and analysis of materials is undertaken. This may
include office, laboratory and fieldwork.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1  Occupational Health and Safety/Workplace Health
and Safety (OHS/WHS) and environmental
requirements for a given work area are determined.

1.2  Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3  Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate
personnel.

1.4  The site location, testing and analysis task are identified
from documentation, work requests or discussions with
appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work
is co-ordinated effectively with others involved at the
work site.

1.6  Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1  OHS/WHS requirements for carrying out the work are
followed.
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2.2

2.3

24

2.5

3. Conduct test and analyse 3.1
results

3.2

3.3

3.4

3.5

3.6

3.7

4. Document and report 4.1
results

4.2

4.3
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Equipment/machines and procedures are checked as
being in accordance with OHS/WHS requirements.

The history of the site and materials to be tested are
identified and recorded.

Test equipment is checked for calibration and conforming
to Australian Standard.

Materials to be tested are prepared to Australian and/or
local standards or regulations in accordance with
enterprise procedures.

OHS/WHS requirements for carrying out the work are
followed.

Equipment/machines/plant is checked as being isolated
in strict accordance with OHS/WHS requirements, where
necessary.

Test is conducted to job requirements in accordance with
Australian Standards.

Test equipment is operated/used to Australian
Standards.

Results are recorded and analysed.

Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods for dealing with unexpected situations are
selected on the basis of safety and specified work
outcomes.

OHS/WHS requirements for completing the work are
followed.

Results are recorded, analysed and reported according
to enterprise procedures.

Results are stored and archived according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:

e communicating and working with other team members
e reading skills to interpret task related documentation, job instructions, drawings and

OHS/WHS procedures
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e carrying out on site sampling

e setting up and calibrating sampling testing equipment

e Completing testing procedures according to job requirements
e making computations and recording test results

e preparing a report and other relevant documentation

Required knowledge:
e site investigation:
o sequence;

desktop study
o site visit
o risk assessment
o risk register
o geotechnical risks; e.g. soft ground, hydrogeology
o COst;

o terrain classifications
e geological classifications:
geophysical methods;
sampling;
o drilling;
o collecting.
o field and laboratory testing:
o unified soil classification system

o

e geoscience geology:
o origins of the earth
o structure of the earth
o soil mechanics
o soil types

o regolith
o plate tectonics
o volcanism
o palaeontology
o petrology

e minerals, exploration and engineering
o primary minerals
o accessory minerals
o secondary minerals
o ore-forming minerals
e rocks, mechanics and engineering
o igneous rocks
o sedimentary rocks
o metamorphic rocks
e structural geology and mapping
o folds
o faults
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engineering problems
interpretation of maps

winning of rocks and minerals

O

O

mines
guarries

guarry products and uses

O

O

O

O

O

stone
gravel
sand
limestone
other

testing of rock products

O

©)

O

in-situ testing
sampling
individual tests

field work

O O O O

@)

visual impact of operations
environmental considerations
flow chart of operations
quality control

products

characteristics of soils:

O O O O O

soil development processes
weathering -physical and chemical
residual and depositional soils
variability within the soil mass
soil constituents
particles
o size, shape and mineral type
o cohesive, non-cohesive
o fine and coarse grained soils
voids
o water, salts and air
organics
soil behaviour

o influence of particle size and shape, void size and proportion

o permeability and capillarity
o strength of soils

o cohesive and cohesionless soils

o role of confinement

compression and expansion of soils
o properties of clay minerals
o consolidation
o expansive soils

soil in-situ:
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modes of failure of soils and structures
superstructure, substructure, footings and foundations
structures
o buildings, bridges
o walls, culverts
o architectural structures, sign structures
o tunnels
o retaining structures
types of footings
o spread footings
o piles; shallow and deep
shear strength failures
o slip failures of slopes
o bearing capacity failures
o retaining walls
settlement
o differential settlements
o total allowable settlement
o design criteria
defects in the soil mass
o cracks, fissures
o bedding planes
o solil structure
o anisotropy
effects on permeability, compressibility and shear strength
permeability of soils
o rate of permeability
o permeable soils and seepage
= anisotropy, aquifers, aquitards
o permeable soils and lack of drainage
role of water in soils
o water table
= zone of saturation
o horizontal and sloping
= hydrological gradients
o above and below ground surface
= surface flows and near surface flows
o aquifers
o perched water table
o well points
conditions
o static (equilibrium)
o seepage (climatic effects)
o artesian
water as a lubricant
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o effective stress
o positive and negative pore pressures effect of pore pressure on shear strength
¢ influence of seepage on effective stress
o solil suction
o direction of seepage
o quick conditions
¢ methods of describing soils:
e grain size
o sieve and hydrometer analysis
o grading, packing and maximum density
¢ influence of fines
o plasticity, Atterberg Limits
o shrinkage, plastic and liquid limits
o plasticity index
¢ classification of soils
o classification tests
o particle size distribution, plasticity
o visual examination (colour, texture, moisture etc.)
¢ unified soil classification system, field tests
e voids in soil
volume of voids
magnitude of potential compressibility
size of voids
permeability, rate of compressibility
void ratio
o amount of voids in typical materials and effect of density
e water in soil
o moisture content
o degree of saturation
o dry, partially saturated and saturated soil
e density of soll
o dry, saturated and buoyant densities
o relation between buoyant and saturated densities
o maximum dry density and wet density
o solil particle density
modification of soil properties:
compaction
influence on shear strength, compressibility and permeability
standard and modified compaction
brief outline of rollers and tampers
dry density/moisture content curves for:
o field and laboratory tests
o different compactive efforts
o different types of soils
o optimum moisture content, maximum dry density

O O O O

O O O O
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o zero air voids/saturation line
o field density measurement
o sand replacement
o balloon densometer
o huclear density meter
o dry density ratio
e stabilisation
o drainage-surface, sub-surface drains
o (interceptor, table and french drains)
o slopes and retaining walls
o grading
o additives-cement, lime
o geofabrics
o flexible pavements:
o California Bearing Ratio
o laboratory test
o dynamic cone penetrometer
surface course, base course, sub-base materials
CBR, PI, Grading
traffic load in Equivalent Standard Axles (ESA),
design life
use of graph of thickness versus ESA for different
o CBR values
e strength of soils:
Coulomb's law, shear strength parameters

O O O O O

o cohesive and cohesionless soil
o role of confinement
o direct shear test

e investigation techniques:

o drilling

o sampling
o disturbed and undisturbed samples
o test pits

o in-situ evaluation

o probes, vanes

o penetrometers

o water level, piezometer
o laboratory practical work:
particle size distribution
Atterberg limits
field classification
compaction test
C.B.R. test
direct shear test

O O O O O
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The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may
include but not limited to:

Environmental requirements
may include but not limited to:

Appropriate personnel may
include but not limited to:

Resources may include but not
limited to:

Equipment may include but not
limited to:

Enterprise procedures may
include:

EVIDENCE GUIDE

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

liquid waste

solid waste

gas, fume, vapour, smoke emissions, including fugitive
emissions

excessive energy and water use

excessive noise

supervisor
leading hand
foreman
technician
manager

site engineer
trainer
mentor
teacher

team member

appropriate Australian Standards, such as:
o AS1141
o AS 1726
o AS 1289
local regulations and codes of practice
reference texts, tables and graphs
stationery
appropriate tools and equipment
measurement equipment

site investigation equipment
soil sampling equipment

soil testing equipment
suitable laboratory facilities
scientific calculator

personal protective equipment

the use of tools and equipment

instructions, including job sheets, cutting lists, plans,
drawings and designs

reporting and communication

manufacturers' specifications and operational procedures
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The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Methods of assessment

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement OHS/WHS procedures and practices including the
use of risk control measures as specified in the performance
criteria and range

- demonstrate practical activities and tests that are common to
site investigation, testing and engineering analysis of soils on
more than one occasion and in different context. Testing must
be done in accordance to the appropriate Australian
Standard.

- prepare and complete relevant documentation and present
report.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:
- OHS/WHS policy and work procedures and instructions.

- access to workplace or work real environment and a
variety of conditions

- operational access to relevant machines, tools, materials
and consumables

- access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.
Evidence must involve demonstration of practical skills and may
also include:
- observation of processes and procedures
- oral and/or written questioning on required knowledge
and skills
- testimony from supervisors, colleagues, clients and/or
other appropriate persons
- inspection of the final product or outcome
- a portfolio of documented evidence.
Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.
Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Establish the construction
principles of civil
engineering projects

2. Develop planning,
estimating, costing and

This unit of competency describes the knowledge and skills
required to apply the fundamental principles and concepts
associated with planning, estimating and costing to the
preparation and interpretation of tender documents, costs
estimates and the reporting of actual versus estimated project
costs.

This includes the documenting of people, plant, equipment and
processes employed in the building and civil construction
industry.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at
paraprofessional level in a civil engineering environment where
civil engineering design and construction project work is
undertaken.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1  Occupational Health and Safety/Workplace Health
and Safety (OHS/WHS) and environmental
requirements for a given work area are determined.

1.2  Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3  Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate
personnel.

1.4  The planning, estimating, costing and construction
principles of a civil engineering construction project are
identified from tender documentation, work requests or
discussions with appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work
is co-ordinated effectively with others involved at the
work site.

1.6  Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1  OHS/WHS requirements for carrying out the work are
followed.
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cpnstruc_tion principles ofa 22  Construction project material is collected and identified
civil engineering from documents, work requests or discussions with
construction project appropriate personnel.

2.3 Design references are evaluated to complete the
planning, estimating, costing and construction principles
of a civil engineering construction project, in accordance
with enterprise procedures.

2.4  Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

2.5  Methods for dealing with unexpected situations are
selected on the basis of safety and specified work

outcomes.
3. Complete planning, 3.1 OHS/WHS requirements for carrying out the work are
estimating, costing and followed.

develop construction
principles of a civil
engineering project

3.2  The planning, estimating, costing and construction
principles are completed to conform with enterprise
procedures.

3.3  Design references are used according to manufacturer’s
manuals and enterprise procedures.

3.4  Outcomes are recorded, analysed, examined and applied
according to enterprise procedures.

3.5 Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

3.6  Methods for dealing with unexpected situations are
selected on the basis of safety and specified work

outcomes.
4. Compile, document and 4.1 OHS/WHS requirements for carrying out the work are
present results. followed.

4.2 Design references are maintained and stored in
accordance with enterprise procedures.

4.3 Results are recorded, analysed and reported to
appropriate personnel in accordance with enterprise
procedures.

4.4 Results are stored and archived according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.
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Required skills:

consulting and communicating with others in the project team

resolving unexpected situations related to the project

identifying and follow relevant OHS/WHS procedures

planning, estimating and costing a civil engineering construction project

reading and interpreting design references, environmental controls information and relevant
building codes and legislation

prepare documentation relevant to the project

Required knowledge:

earthworks:

- excavations
o bulk v/s detall
o rockv/s OTR

- wet v/s dry conditions

- equipment selection to perform the particular type of excavation
o suitability/mode of operation
o production rate
o cost of operating
o safety

- types of excavations

o clearing/stripping
o trenches, pads, footings
o bulk road cuttings
o sedimentation basins
o piers, piling
o setting out
pipeworks:
- types

o earthware, concrete, steel, cast iron, UPVC
o advantages v/s disadvantages
- uses
o sewerage, stormwater, domestic water supply, conduiting, subsurface drainage
- bed, joint and laying techniques
- testing procedures
- pits and ancillary structures
- set-out and alignment
o laser
o boning rod/profiling
o -stringlines
- maintenance
general civil aspects:

22478VIC/22479VIC Diploma/Advanced Diploma of Engineering Technology
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- culvert and bridges - types/uses
- dams —types
- tunnelling - methods and tunnel lining
- caissons
- breakwaters, quays, docks, locks, weirs
- construction safety w.r.t. all of the above
- civil engineering terms and features:
o formwork, slip form, tilt-up slabs
e steel
- people and activities involved in the structural steel industry:
- design, raw steel, ordering shop drawings, fabrication, treatment, delivery and erection.
o bolting v/s welding
o uses in buildings, bridgework, coal mining industry etc.
e roads:
- road elements and components:
flexible pavements
rigid pavements
urban roads
Cross section
drainage
Rural roads
Cross section
drainage
o footpaths
e road and pavement construction:
- plan stages
o use of computer software for project management
- plan stockpiles
- types of pavement materials

O 0O 0 0O O O O ©O

o granular

o asphalt

o concrete
- select plant

- earth moving

- trench excavation

- compaction
o methods of compaction
o correct method of compaction based on site conditions
o purpose of CBR testing

e concrete:
- materials and ready mix concrete suppliers.
- transporting, placing, finishing, curing
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e concrete:
- types
o plain
o reinforced
o prestressed

- uses
o bridges
o buildings
o roads
o dams

e quarrying plant :
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- as for excavation plus specialized equipment - pugmills, crushers, conveyors, sand
dredging and washing facilities,

- fixed v/s mobile plant

e quarry layout
e quarry products

- sand, gravel, clay, shale, crushed rock.

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may
include but not limited to:

Environmental requirements
may include but not limited to:

Appropriate personnel may
include:

Resources and equipment may

include but not limited to:

legislation
awards provisions

liquid waste
solid waste

gas, fume, vapour, smoke emissions, including fugitive
emissions

excessive energy and water use
excessive noise

supervisor
leading hand
foreman
manager

site engineer
trainer
mentor
teacher

team member

specifications
manuals
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e standards
e catalogues
e stationary
e calculators

Enterprise procedures may ¢ the use of tools and equipment

include but not limited to: e instructions, including job sheets, plans, drawings and

designs
e reporting and communication

e manufacturers specifications and operational procedures

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the
Accreditation Submission.

Critical aspects for e Assessors must be satisfied that the candidate can competently
assessment and evidence and consistently perform all elements of the unit as specified by
required to demonstrate the associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

- implement OHS/WHS procedures and practices including the
use of risk control measures as specified in the performance
criteria

- demonstrate planning, estimating, costing and developing
construction principles of a civil engineering project on more
than one occasion and in different contexts.

- complete relevant documentation and reports in accordance
with workplace procedures.

Context of and specific ¢ This unit may be assessed on the job, off the job or a
resources for assessment combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.
e Resources required for assessment include:
—OHS/WHS policy and work procedures and instructions.
—access to workplace or work real environment and a variety
of conditions
—operational access to relevan tools, materials and
consumables
—access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals.
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Methods of assessment e For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

o Evidence mustinclude the demonstration of practical skills and
may also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome

- a portfolio of documented evidence.

¢ Where performance is not directly observed any evidence should

be authenticated by an appropriate person such as a workplace
supetrvisor.

¢ Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.

e This unit may be assessed in conjunction with other unit/s that
form part of a total job role.
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applications
Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify materials to be
tested and analysed

2. Plan test and analyse
materials

This unit of competency describes the knowledge and skills
required to undertake practical activities and tests of common
construction materials, such as aluminium, brick, timber and
concrete and analyse the results.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at
paraprofessional level in a civil engineering environment where
testing and analysis of materials is undertaken. This may
include office, laboratory and fieldwork.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1  Occupational Health and Safety/Workplace Health
and Safety (OHS/WHS) and environmental
requirements for a given work area are determined.

1.2  Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area

1.3  Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate
personnel.

1.4  The testing and analysis task is identified from
documentation, work requests or discussions with
appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work
is co-ordinated effectively with others involved at the
work site.

1.6  Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1  OHS/WHS requirements for carrying out the work are
followed.

2.2  Materials to be tested is prepared to Australian and/or
local standards or regulations in accordance with
enterprise procedures.

2.3  Test equipment is checked for calibration and conforming
to Australian Standard

2.4  If appropriate, the origin of the materials to be tested is
identified and recorded.
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3. Conduct test and analyse 3.1
results

3.2

3.3

3.4

3.5

3.6

3.7

4 Document and report 4.1
results

4.2

4.3

OHS/WHS requirements for carrying out the work are
followed.

Equipment/machines/plant is checked as being isolated
where necessary in strict accordance, with OHS/WHS
requirements.

Tests are conducted to job requirements in accordance
with relevant Australian Standards.

Test equipment is operated/used in accordance with
Australian Standards.

Results are recorded and analysed.

Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods for dealing with unexpected situations are
selected on the basis of safety and specified work
outcomes.

OHS/WHS requirements for completing the work are
followed.

Results are recorded, analysed and reported according
to enterprise procedures.

Results are stored and archived according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:
e consulting and communicate with other team members in a civil engineering environment
e identifying and following relevant OHS/WHS and workplace procedures
e planning and conducting material testing activities
e setting up, calibrating operating testing equipment
e analysing and documenting the result and updating relevant documentation

Required knowledge:

o use of aluminium, bricks, timber, adhesives, plastic and concrete in the construction
industry.

e aluminium

methods of manufacture.

tests to determine the physical properties.
use of aluminium in construction activities.
limitations of aluminium in jointing, particularly riveting.

bricks
brick manufacturing.

tests to determine the physical properties of bricks.
how bricks are used in the construction industry.
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timber

- method of processing timber.

- uses of timber in the construction industry.

- the physical properties of timber including likely defects.

- suitable tests.

- methods of jointing timber including bolting and nailing.

adhesives

- examples of the uses of adhesives.

- properties and use of six synthetic adhesives.

- tests on given adhesives including classification and most suitable use.
plastics

- manufacture and use of plastics.

- how plastics can be moulded.

- test to determine the tensile strength.

concrete:

- concrete ingredients, hydration, setting, strength.

- reinforced concrete - steel bars, wires, tendons.

cement:

- cement ingredients and their production, mineral content and properties.
- heat of hydration, setting time, strength development, shrinkage.

- resistance to aggressive agents - porosity, acid, sulphates, seawater, frost, heat.
- types of cement.

aggregates:

- importance of aggregates.

- properties - rock type, artificial aggregates, grading, shape and texture, bond, strength,
resistance to wear, specific gravity, porosity.

- deleterious substances - organic matter, surface coatings, salt, unsound patrticles,
alkali/aggregate reaction.

- aggregate crushing test.

water:

- quality - portable, pH range, salt content, silt.

- effect of quality on-setting, strength, corrosion.
steel:

- types of bars, fabric.

- tempcore bars - bending, joining.

- galvanised bars, prestressing tendons and wire.
- bond.

admixtures:

- behaviour, application, effect, air-entraining, set-accelerating, set-retarding, water-
reducing, super-plasticisers, expanding, permeability — reducing

Pozzolans:

- effects on-porosity, workability, strength.
- types: fly-ash, others.

concrete tests:

- moisture content of sand.
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- Slump test.
- make and crush cylinders on given mix.
- design concrete
properties of plastic concrete:
- workability.
- factors affecting workability:
w/c ratio,
water content,
% air-entrainment,
aggregate grading,
o aggregate/cement ratio
superplasticisers.
measuring workability:
Slump test and its usefulness on site.
Effects of time and temperature on workability.
Segregation:
types, effects of aggregate grading.
bleeding:
- bleeding, causes, remedies.
properties of Hardened Concrete:

- tensile strength, compressive strength, w/c ratio, age, bonding of reinforcement, curing
time and temperature, cement type, water quality, aggregate type, density, porosity,
admixtures

elasticity, shrinkage:

- stress/strain, drying shrinkage, effects of aggregate, admixtures, curing and storage,
shrinkage induced cracks, external moisture effects, carbonation shrinkage

creep:

- creep, relaxation of stress, creep recovery.

factors influencing creep:

- volume of cement paste, aggregates, strength of concrete, type of cement, admixtures,
humidity.

- relation between creep and time:

- effects of creep - deflection of beams/slabs, stress redistribution, loss of prestress.

durability of concrete:

- durability of concrete, requirements of AS3600, corrosion of reinforcement, abrasion,
freezel/thaw

O O O O

corrosion:

- mechanics of corrosion:

- corrosion of concrete and prevention, quality of concrete, cement type, cover
cracks:

- corrosion of steel and prevention, special steels,

- coating steel, eg. epoxy and galvanising, corrosion inhibitors in concrete,

- cathodic protection.

abrasion:

- abrasion, factors affecting abrasion - strength, aggregates,

- surface finish, curing, AS3600.
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freeze/thaw:

- factors affecting frost action - moisture content, w/c ration, entrained air, AS3600.
- other factors: alkali/aggregate reaction, seawater, acids, sulphates.
transporting concrete:

- delay:

- affect on stiffening, effect on slump.

- drying out:

- humidity, mix, cover.

- segregation:

- cohesive mix, methods of avoiding segregation

- methods of transporting:

- ready-mix trucks, concrete pumps

- pumping concrete:

- types of pumps and performance, properties of concrete for easy pumping, pumping
procedures.

placing:

- placing of formwork and reinforcement, avoiding segregation,

- methods of handling for good practice, deep lift placing,

- cold weather placing, hot weather placing,

- placing concrete under water, shotcrete, placement of mass concrete.
compacting:

- objectives and importance of compacting, methods of compacting.

- immersion vibrators, external vibrators, surface vibrators, vibrating tables.
- effects of vibrators on mix design.

- effects of prolonged vibration and revibration.

curing concrete:

- importance of curing.

- methods and effects of curing.

- water or damp cover:

- ponding, sprinkling, damp covers.

- impermeable mediums:

- waterproof material, shuttering, curing compounds

- accelerated curing:

- low pressure steam curing, high pressure steam curing (autoclaving),
- infra-red curing, electrical curing.

- problems:

- plastic shrinkage cracks, effects on hydration, loss of strength,

- abrasion resistance, effects of delayed curing

surface finishing:

- untreated concrete surfaces.

- shuttering types.

- tooled surface finishes.

- exposed aggregate finishes.

- miscellaneous methods.

- abrasion resisting finishes.
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e special concretes:

concrete for water-retaining structures.
AS3735 requirements.

light weight concrete.

high density concrete.

fibre and glass reinforced concrete.
roller compacter concrete (RCC).

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation

o material safety management systems

e hazardous substances and dangerous goods code
o local safe operation procedures

e awards provisions

Environmental requirements e liquid waste
may include but are not limited to: e solid waste

e gas, fume, vapour, smoke emissions, including fugitive
emissions

e excessive energy and water use
e excessive noise

Appropriate personnel may e supervisor
include: e leading hand
o foreman
e manager
e site engineer
e trainer
e mentor
e teacher

e team member

Resources such as: e appropriate Australian Standards

e local regulations and codes of practice
o reference texts, tables and graphs

e stationery

e appropriate tools

e measurement equipment

Equipment including: e materials testing equipment
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Enterprise procedures may
include but are not limited to:

EVIDENCE GUIDE

e concrete testing equipment

e suitable laboratory facilities

e universal tester

e scientific calculator

e personal protective equipment

e the use of tools and equipment.

e instructions, including job sheets, cutting lists, plans,
drawings and designs

e reporting and communication
e manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for assessment

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement OHS/WHS procedures and practices including the
use of risk control measures as specified in the performance
criteria

- demonstrate the ability to undertake practical activities and
tests of common construction materials, such as aluminium,
brick, timber and concrete and analyse and document the
results on more than one occasion and in different context.
Testing must be done in accordance to the appropriate
Australian Standard

- complete relevant documentation and report in accordance
with workplace procedures.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:

—OHS/WHS policy and work procedures and instructions.

—access to workplace or work real environment and a variety
of conditions

—operational access to relevant tools, materials and
consumables

—access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals
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Methods of assessment

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.

This unit may be assessed in conjunction with other unit/s that
form part of a total job role.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. ldentify environmental
impact

2. Select appropriate
environmental solution

This unit of competency describes the knowledge and skills
required to undertake an environmental study as part of a civil
engineering project.

The unit includes the potential impact of the environment on a
civil engineering project, preparation for and undertaking an
environmental study and selecting and integrating an
appropriate solution.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to an person working in a civil
engineering office as a para professional where environmental
considerations form an integral part of a civil engineering project
solution.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health
and Safety (OHS/WHS) and environmental
requirements for a given work area are determined.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3 The environmental impact of an engineering project is
identified from documentation, work requests or
discussions with appropriate personnel.

1.4  Appropriate personnel are consulted to ensure the work
is co-ordinated effectively with others involved at the
work site.

15 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
followed.

2.2 An environmental study is conducted with respect to a
civil engineering project taking into account all legal and
regulatory requirements.

2.3 The environmental study is analysed and the optimum
environmental outcome selected.
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2.4

Integrate environmental 3.1
solution

3.2

3.3

3.4

3.5
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Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

OHS/WHS requirements for carrying out the work are
followed.

Environmental solution is incorporated into engineering
project in discussion with appropriate personnel and
according to enterprise procedures.

Appropriate environmental permits and/or approvals are
obtained, if required.

An environmental monitoring plan for the engineering
project is drawn up.

Completion of work task is documented and reported to
appropriate personnel.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.

Required skills:
consulting and communicate with other team members in a civil engineering office
identifying and following relevant OHS/WHS and workplace procedures

preparing for and conducting an environmental study

analysing the results and determining solution

preparing and updating relevant documentation

Required knowledge:
environment of the earth:

atmosphere
hydrosphere
lithosphere
climate
ecosystems

engineering within the environment:

roads

towns and cities
dam building
communication

power generation and distribution

water distribution
sanitation/sewerage
industrial centres
railways

mining

quarrying

environment degradation:

air pollution
water pollution
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- land abuse
- agriculture
- soil erosion
- deforestation
- land fill
- land contamination
- salinity
- soil stability
- waste disposal
- resources
- aesthetics
- visual impact
- noise
- offensive odour
- social disruption
e environment control:
- standards
- measurement
- monitoring
- evaluation and remedial measures
e environment restoration:
- reclamation of an environment
- revegetation of an environment
- restoration of an environment
- rehabilitation of an environment
- contaminated site management
- general construction site management
- soil conservation
- soil salinity
e environment case study:
- select an environment issue
- carry out an investigation
- monitor the situation
- compile data
- provide viable engineering solutions

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation
include but not limited to: e protective equipment
e material safety management systems

¢ hazardous substances and dangerous goods code
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¢ local safe operation procedures
e awards provisions

Environmental requirements ¢ liquid waste
may include but not limited to: e solid waste

e (gas, fume, vapour, smoke emissions, including fugitive
emissions

e excessive energy and water use
e excessive noise
e dust control

Environmental impact may e output emissions
include but not limited to: air borne

- water borne
e soil contamination

e erosion
e salinity
e noise

° |Ight

e smell

e visual

e pests and noxious weeds

Appropriate personnel may e supervisor
include: e leading hand
o foreman
e manager

e qualified specialist consultant
e site engineer

e trainer
e mentor
e teacher

e team member

Resources and equipment may ¢ specifications
include but not limited to: e manuals
e standards
e catalogues
e stationary
e calculators

e computer work station

Enterprise procedures may e the use of tools and equipment

include but not limited to: e instructions, including job sheets, cutting lists, plans,

drawings and designs
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e reporting and communication
e manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Methods of assessment

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement OHS/WHS procedures and practices including the
use of risk control measures as specified in the performance
criteria

- undertake an environmental study on more than one
occasion and in different contexts, analyse the results and
recommend an environmental solution

- prepare and complete relevant documentation and present
report.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.
Resources required for assessment include:
— OHS/WHS policy and work procedures and instructions.
— access to workplace or work real environment and a
variety of conditions
— operational access to relevant tools, materials and
consumables
— access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals.

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must include the demonstration of practical skills and
may also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.
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¢ Questioning techniques should not require language, literacy and

numeracy skills beyond those required in this unit of
competency.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Establish mechanical
properties of materials for
engineering structures

2. Plan approach to analyse
the properties of materials

This unit of competency describes the knowledge and skills
required to perform analyses concerned with the mechanical
properties of materials as they relate to problems of strength
and stability of mechanical structures.

This includes the calculation of different kinds of loading on
structural elements.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at para
professional level in a structural/civil engineering environment
where analysis of structures is undertaken.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) and environmental requirements for
a given work area are determined.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3 Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.4 The mechanical properties of materials are identified from
documentation, work requests or discussions with
appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with others involved at the work
site.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
followed.

2.2 Documentation relating to the material properties is
collected and analysed.

2.3 Design references are available to complete the analysis,
to conform to Australian standards, manufacturer’s
manuals, in accordance with enterprise procedures.
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2.4 Decisions for dealing with unexpected situations are made
from discussions with appropriate personnel and
enterprise procedures.

Complete the analysis 3.1 OHS/WHS requirements for completing the work are
followed.

3.2 The analysis is completed to conform with relevant
Australian standards, manufacturers manuals, in
accordance with enterprise procedures.

3.3 Design references are used according to relevant
Australian standards, manufacturer’s manuals and
enterprise procedures.

3.4 Results are recorded, analysed, examined and applied
according to enterprise procedures.

3.5 Decisions for dealing with unexpected situations are made
from discussions with appropriate personnel, job
specifications and enterprise procedures.

3.6 Methods for dealing with unexpected situations are
selected on the basis of safety and specified work

outcomes.
Compile, document and 4.1 OHS/WHS requirements for carrying out the work are
present results. followed.

4.2 Design references are maintained and stored in
accordance with enterprise procedures.

4.3 Results are recorded, analysed and reported to
appropriate personnel in accordance with enterprise
procedures.

4.4 Results are stored and archived according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:

communicating and consulting with other team members

identifying and following relevant OHS/WHS and workplace procedures

reading skills to and interpret technical documentation and work related instructions
preparing a plan of action for an analysis task

analysing problems related to the strength and stability of engineering structures
updating/preparing relevant records and workplace documents

Required knowledge:

load analysis:

- relationship between dead load and live load

- the significance of wind load and the factors affecting wind load
- the variation of load due to liquid pressure with wind load
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- the common terms used in the Standard

- calculation of dead load using the values of density given in the Standard
- selection of appropriate value of live load from the Standard

- combined effect of dead load and live load on a structural element

- definition of different terms in the Standard (e.g. terrain category, basic wind speed etc)
- effects of internal pressure and external pressure

- calculation of wind load using the simplified procedure

- consideration of worse possible case

- variation of pressure due to fluid

- resultant force and the line of action of the resultant moment created
- modes of failure

properties of materials

- stress and strain:

normal stress and strain

modulus of elasticity

deformation

Poisson's Ratio

shear stress and strain

modulus of rigidity

yield stress, ultimate stress, proportional limit

factor of safety

- allowable stress

centrally loaded connections:

- bolted connections

- shear, tensile and bearing stresses

- centrally loaded welded connections

- fillet and butt welds

- modes of weld failure

- size and length of welds

- punching of plates

O O 0O O O O O ©O

thin walled pressure vessels:
- define thin wall

- longitudinal stress

- hoop stress

properties of plane figures:

- first moment of area

- second moment of area
simple beams (point and distributed loads):
- shear force diagrams

- bending moment diagrams
- bending stress

- deflection by formula
torsional stress:

- torque diagrams

- angle of twist

OFFICIAL



OFFICIAL

VU22546 - Apply principles of mechanics to engineering structures

- torsional shear stress

thermal stress:

- coefficient of linear expansion

- thermal stresses in single members

advanced properties of materials:

- stress and strain:
o axial stresses in members in series and parallel
o axial stresses in members of two materials
o thermal stresses in members in series and parallel
o thermal stresses in bi-metal members

strain energy:

- strain energy

- resilience

- impact loads

bending and shear in beams:

- further SF and BM diagrams

- axial bending stress in beams

- curvature and bending moment

- shear stress in beams

- shear stress formula

- distribution of shear stress over section

- shear flow

combined stresses:

- combined axial and bending stress

combined axial and pressure stress

- combined bending and torsional stress

- combined bending and shear stress

- principle stress

- Mohr’s Circle

buckling of columns:

- effective length of columns

- slenderness ratio

- failure criteria

beam deflection:

- Macaulay’s method

- moment area method

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may
include, but are not limited to:

e legislation
e awards provisions
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may include, but are not limited to:

Appropriate personnel may
include:

Resources and equipment may

include, but are not limited to:

Enterprise procedures such as:

EVIDENCE GUIDE

OFFICIAL

VU22546 - Apply principles of mechanics to engineering structures

¢ liquid waste
e solid waste

e (gas, fume, vapour, smoke emissions, including fugitive
emissions

e excessive energy and water use
e excessive noise

e supervisor
¢ leading hand

o foreman

e manager

e site engineer
e trainer

e mentor

e teacher

e team member

¢ specifications

e manuals

e standards such as;
o AS1170-1989 Part 1
o AS1170-1989 Part 2

e catalogues

e stationary

e calculators

e the use of tools and equipment

¢ instructions, including job sheets, plans, drawings and
designs

e reporting and communication
¢ manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement OHS/WHS and workplace procedures and
practices including the use of risk control measures as
specified in the performance criteria

- demonstrate the ability to perform analyses concerned with
the mechanical properties of materials on more than one
occasion and in different context. Analyses must be done in
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Methods of assessment
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accordance to the appropriate Australian Standard and
manufactures’ manuals

- prepare and complete relevant documentation and present
report

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:

— OHS/WHS policy and work procedures and instructions

— access to workplace or work real environment and a
variety of conditions

— operational access to relevant tools, materials and
consumables

— access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals.

e For valid and reliable assessment of this unit, evidence
should be gathered through a range of methods to indicate
consistent performance.

¢ Evidence must involve demonstration of practical skills and
may also include:

o observation of processes and procedures oral and/or
written questioning on required knowledge and skills

o testimony from supervisors, colleagues, clients and/or
other appropriate persons

o inspection of the final product or outcome
o a portfolio of documented evidence.

¢ Where performance is not directly observed and/or is
required to be demonstrated over a period of time and/or in a
number of locations, any evidence should be authenticated
by colleagues, supervisors, clients or other appropriate
persons.

¢ Questioning technigues should not require language, literacy
and numeracy skills beyond those required in this unit of
competency.

e This unit may be assessed in conjunction with other unit/s

that form part of a total job role.
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Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify survey to be
undertaken

2.  Plan survey

This unit of competency describes the knowledge and skills
required to design and establish survey control for engineering
and construction purposes.

This includes the measurement and calculation of survey data,
drawing of sketch plans, collection and processing of
topographical data for detail mapping and related computational
skills.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at para
professional level in an engineering/civil engineering
environment where measurement and set out of engineering
works is undertaken. This competency includes both desk and
fieldwork.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health
and Safety (OHS/WHS) and environmental
reguirements for a given work area are determined.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3 Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.4 The survey and analysis task is identified from
documentation, work requests or discussions with
appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with others involved at the work
site.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
followed.
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2.2

2.3

24

2.5

3. Conduct survey and 3.1
analyse results

3.2

3.3

3.4

3.5

3.6

4 Document, and report 4.1
results

4.2

4.3

4.4
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Documentation relating to existing survey features is
collected and analysed.

Surveying equipment is checked for calibration and
conforming to Australian Standard

Reconnaissance of construction/engineering sites is
performed to local standards or regulations in accordance
with enterprise procedures.

Survey risk management procedures are established and
discussed with appropriate personnel.

OHS/WHS requirements for carrying out the work are
followed.

Survey control is conducted to job requirements in
accordance with enterprise procedures.

Survey equipment is operated/used according to
manufacturers’ manuals and enterprise procedures.

Results are recorded, analysed and computations are
applied according to enterprise procedures.

Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods for dealing with unexpected situations are
selected on the basis of safety and specified work
outcomes.

OHS/WHS requirements for completing the work are
followed.

Equipment and tools used in survey are maintained and
stored in accordance with enterprise procedures.

Results are recorded, analysed and reported to
appropriate personnel according to enterprise
procedures.

Results are stored and archived according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE

This describes the essential skills and knowledge and their level required for this unit.

Required skills:

e communicating and working with other team members
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reading skills to interpret task related documentation, job instructions, drawings and
OHS/WHS procedures

carrying out site reconnaissance in preparation for the surveying task
operating surveying equipment and performing the survey

making computations and recording the results

preparing a report and completing other relevant documentation

Required knowledge:
theodolite - basic operation, testing and maintenance

use of theodolite for measuring and setting out horizontal and vertical angles.
closed theodolite traverse using both Face left and face right to obtain mean angles

use of theodolite to set a known bearing and set out horizontal angles to an accuracy of
+/- 20”

three dimensional survey control using total stations (or theodolite and EDM)

setting up instruments and reflectors

testing of total station/reflector combinations for distance index error

input distance index correction and scale factor correction for atmospheric conditions
descriptive data, directions, distances and height of equipment above ground marks
coordinates of control marks

radiations in three dimensions using total stations and/or theodolite and EDM/Data recorder

descriptive data, directions, distances and height of equipment to features requiring
precise connection to the control network

generating coordinates of features radiated from the control points
transforming network coordinates to match known coordinates of radiated points

mapping of engineering/construction sites using total stations and/or theodolite and
EDM/Data recorder

computing coordinates, bearings and lengths of features requiring precise location for
subsequent engineering design

plotting point, line and area features
interpreting and plotting contours
annotating maps with text to enhance interpretation

computing co-ordinates and bearings and distances as related to grids and general set out
works for construction works and building site set out

the angular relationship between different bearings (whole circle ) and determine
bearings from angles and fixed lines

calculating the bearing and distance between two sets of co-ordinates (North and East)

calculating the co-ordinates of a point given the bearing and distance from a point with
known co-ordinates.

determining offsets from a co-ordinated point given the bearing and distance from a
point with known co-ordinates

setting out for construction works using theodolite and tapes

calculating the information necessary to set out a structure, or part thereof, using a site
plan with positions fixed by a mixture of bearings and distances(radiations), offsets and
co-ordinates

setting out a building structure from radiations and/or X,Y,Z co-ordinates
setting out circular curve using theodolite from deflection angles and/or chord
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— setting out a road reserve
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— setting out a portal frame factory.

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may
include but not limited to:

Environmental requirements
may include but not limited to:

Appropriate personnel may
include but not limited to:

Resources and Equipment may

include but not limited to:

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

liquid waste
solid waste

gas, fume, vapour, smoke emissions, including fugitive
emissions

excessive energy and water use
excessive noise

supervisor
leading hand
foreman
manager

site engineer
trainer
mentor
teacher

team member

appropriate Australian Standards
local regulations and codes of practice
reference texts, tables and graphs
stationery

appropriate tools,

measurement equipment

basic surveying equipment
consumables

maps

markers

paint

personal protective equipment
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Enterprise procedures may e the use of tools and equipment

include but not limited to: e instructions, including job sheets, cutting lists, plans,
drawings and designs

e reporting and communication
¢ manufacturers' specifications and operational procedures

Survey equipment may include o levels
but not limited to: e theodolite
e data collector and software

e GPS equipment

e lasers

e compass

e measuring wheels
e tripods

e poles

e construction calculator
o CAD/survey software
e field tools

EVIDENCE GUIDE

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the
Accreditation Submission.

Critical aspects for o Assessors must be satisfied that the candidate can competently

assessment and evidence and consistently perform all elements of the unit as specified by
required to demonstrate the associated performance criteria, including required skills and
competency in this unit knowledge. Specifically they must be able to:

- implement OHS/WHS procedures and practices
including the use of risk control measures as specified in
the performance criteria

- demonstrate the ability to design and establish survey
control for engineering and construction purposes. This
includes the measurement of and calculation of survey
data, drawing of sketch plans, collection and processing
of topographical data for detail mapping and related
computational skills on more than one occasion and in
different contexts

- prepare and complete relevant documentation and
present report/s.

Context of and specific e This unit may be assessed on the job, off the job or a
resources for combination of both on and off the job. Where assessment
assessment occurs off the job, that is the candidate is not in productive work,

then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
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individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:

— OHS/WHS policy and work procedures and
instructions.

— access to workplace or work real environment and a
variety of conditions

— operational access to relevant survey equipment, tools,
materials and consumables

— access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals.

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.

This unit may be assessed in conjunction with other unit/s that
form part of a total job role.

OFFICIAL



OFFICIAL

VU22488 - Perform measurements and layout tasks on construction sites

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify survey to be
undertaken

2.  Plan survey

This unit of competency sets out the knowledge and skills
required to perform basic measurement and layout tasks on
construction sites, including the use of levels and distance
measuring techniques.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working as a para
professional in a structural/civil engineering environment where
measurement and set out of engineering works is undertaken.
This competency includes both desk and fieldwork.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1 Occupational Health and Safety/Workplace health and
Safety (OHS/WHS) and environmental requirements for
a given work area are determined.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3 Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.4 The survey and analysis task is identified from
documentation, work requests or discussions with
appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with others involved at the work
site.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
followed.

2.2 Documentation relating to existing survey features is
collected and analysed.

2.3 Surveying equipment is checked for calibration and
conforming to relevant Australian Standard
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2.4

2.5
Conduct survey and 3.1
analyse results

3.2

3.3

3.4

3.5

3.6

Document, and report 4.1
results
4.2
4.3

4.4

4.5

Reconnaissance of construction / engineering sites is
performed to local standards or regulations in accordance
with enterprise procedures.

Survey risk management procedures are established and
discussed with appropriate personnel.

OHS/WHS requirements for carrying out the work are
followed.

Survey control is conducted to job requirements in
accordance with enterprise procedures.

Survey equipment is operated/used according to
manufacturer’s manuals and enterprise procedures.

Results are recorded, analysed and computations are
applied according to enterprise procedures.

Decisions for dealing with unexpected situations are made
from discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods for dealing with unexpected situations are
selected on the basis of safety and specified work
outcomes.

OHS/WHS requirements for completing the work are
followed.

Equipment and tools used in survey are maintained and
stored in accordance with enterprise procedures.

Results are recorded, analysed and reported to
appropriate personnel according to enterprise procedures.

Results are stored and archived according to enterprise
procedures.

Work completion is notified to appropriate personnel
according to enterprise procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:
consulting and communicating with others

identifying and following relevant OHS/WHS procedures
reading and understanding documentation and work requests

planning survey activity

carrying out construction / engineering site reconnaissance

checking surveying equipment

performing surveying measurements
preparing surveying and related documentation

constructing longitudinal/cross sections and determine associated grades and levels in
typical drainage and pipeline situations
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e construction site levelling and detail survey using automatic level stadia tacheometry
(application limited to small sites)

¢ producing a scaled and orientated sketch of engineering site annotated with features

Required knowledge:
e surveying fundamentals including:

a measurement reference system and measurable quantities
co-ordinate and orientation reference systems
surveying applications to engineering projects

graphical and mathematical relationship between measurements and coordinate
systems

requirements for survey control and topographic mapping for engineering projects :
including

location, density & longevity of control monuments
detail necessary for engineering design
setting out for construction
deformation & movement monitoring

e reconnaissance of construction/engineering sites including:

locate important features
field sketch terrain and cultural features
approximately locate proposed works on a site
place survey control monuments
reconnaissance surveys by
- compass, clinometer & pace traverse
- single frequency GPS
graphically adjust reconnaissance traverses

produce a scaled and orientated sketch of engineering site annotated with form lines
and features

e detail measurement on a construction/engineering site including:

measured horizontal distances by tape and plumb bob to an accuracy of +/- 5mm in 20
metres

determined horizontal distance from slope distances and vertical angle
magnetic directions
the relative position of points and features by offset and radiation

producing sketches with measured dimensions of buildings and other cultural and
natural features

annotating sketches to identify features and their attributes using standard surveying
symbols

e Third Order Levelling - Two Peg Test:

test and adjust automatic levels if maladjustment exceeds 5mm in 30metres

e ‘Rise and Fall’ method including:

differential levelling in closed traverses, calculate reduced levels using Rise and Fall
method of level reduction to an accuracy of +/- 12mm vk where k = total traverse
length
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determination of reduced levels of features and survey control monuments
calculation of clearances under overhangs/bridges using an inverted staff

use of automatic and electronic levels, laser planes and hydrostatic methods to obtain
reduced levels of features on engineering sites

e Height of Collimation. - Grid Contouring and Volumes including:

how to set out a grid and level it, using H.O.C. method

preparation of a contour plan from grid spot levels to a specified accuracy and stated
contour interval

production of a cross section through a contour plan showing cut and fills

determination of the volume of a solid, the surface of which has been levelled and
contoured

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.

OHS/WHS requirements may e legislation
include, but are not limited to: e protective equipment

o material safety management systems

¢ hazardous substances and dangerous goods code
¢ local safe operation procedures

e awards provisions

Environmental requirements ¢ liquid waste
may include, but are not limited to: e solid waste

e gas, fume, vapour, smoke emissions, including fugitive
emissions

e excessive energy and water use
e excessive noise

Appropriate personnel may e supervisor
include: e leading hand
o foreman
e manager
e site engineer
e trainer
e mentor
e teacher

e team member

Resources may include, but are e appropriate Australian Standards
not limited to: « local regulations and codes of practice

o reference texts, tables and graphs
e stationery

e appropriate tools,

e measurement equipment
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Equipment including:

Enterprise procedures such as:

EVIDENCE GUIDE

e basic surveying equipment

o level

e CAD / survey software

e scientific calculator

e personal protective equipment

¢ the use of tools and equipment

e instructions, including job sheets, plans, drawings and
designs

e reporting and communication
e manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific
resources for
assessment

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to:

- implement OHS/WHS procedures and practices including the
use of risk control measures as specified in the performance
criteria

- demonstrate the ability to design and establish survey control
for engineering and construction purposes. This includes the
measurement of and calculation of survey data, drawing of
sketch plans, and setting out of works and related
computational skills, on more than one occasion and in
different contexts.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:

— OHS/WHS policy and work procedures and instructions.

— access to workplace or work real environment and a
variety of conditions

— operational access to relevant survey and measuring
equipment, tools, materials and consumables

— access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals
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For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final product or outcome
- a portfolio of documented evidence.

Where performance is not directly observed any evidence should
be authenticated by colleagues, supervisors, clients or other
appropriate persons.

Questioning techniques should not require language, literacy and
numeracy skills beyond those required in this unit of
competency.
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culverts

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT

Elements describe the essential
outcomes of a unit of competency.
Elements describe actions or outcomes
that are demonstrable and assessable.

1. Identify drainage design
requirements

2. Plan design approach

This unit of competency describes the knowledge and skills
required to apply principles of design for a minor culvert for a
rural road using appropriate drainage standards.

This includes the application of basic concepts in engineering
hydrology to estimate flood flow magnitude and basic culvert
and drainage design practices.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at
paraprofessional level in a civil engineering environment where
the design of roads using drainage pipes and culverts is
undertaken. The unit includes both desk and fieldwork.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard for the
element. Where bold/italicised text is used, further information or explanation
is detailed in the required skills and knowledge and/or the range statement.
Assessment of performance is to be consistent with the evidence guide.

1.1  Occupational Health and Safety/Workplace Health
and Safety (OHS/WHS) requirements and
environmental requirements for a given work area are
obtained and interpreted.

1.2  Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3  Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate
personnel.

1.4  Design requirements are identified from documentation,
work requests or discussions with appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work
is co-ordinated effectively with others involved at the
workplace.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1  OHS/WHS requirements for carrying out the work are
incorporated in the design plan.
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2.2

2.3

2.4

2.5

Complete the design 3.1

3.2

3.3

3.4

Compile, document and 4.1
present results

4.2

4.3

On site reconnaissance to gather surveying data,
measurements, photographs and other required
information for the design project is completed.

Design references and equipment are available to
complete the design, to conform to relevant Australian
and/or local standards or regulations, in accordance with
enterprise procedures.

Decisions for dealing with unexpected situations are
made from discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods for dealing with unexpected situations are
selected on the basis of safety and specified work
outcomes.

OHS/WHS requirements for carrying out the work are
followed.

Design is completed to conform to relevant Australian
and/or local standards or regulations, in accordance with
enterprise procedures.

Design references and equipment are used according to
relevant Australian standards, manufacturers' manuals
and enterprise procedures.

Design is reviewed with appropriate personnel and
amended as required to provide the optimum solution.

Design references and equipment are maintained and
stored in accordance with enterprise procedures.

Results are recorded, analysed and reported to
appropriate personnel in accordance with enterprise
procedures.

Results are stored and archived according to enterprise
procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:

communicating and working with other team members

reading skills to interpret task related documentation, relevant data, job instructions,
drawings and OHS/WHS procedures

carrying on site reconnaissance to gather surveying data, measurements, photographs and
other required information in preparation for the culvert design and drainage task

making computations and recording the results

assembling gathered information and data and preparing a culvert and drainage design

solution

reviewing design in consultation with others and finalising the proposal

completing required workplace documentation
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Required knowledge:
e hydrological cycle:
— historic rainfall data
— flood records
— availability of data
e meteorology:
— elements

— meteorology measuring gauge results to be recorded and graphed, over the period of
duration of the module

e rain gauging:

— types of rainfall

— types of rain gauge

— networks

— data adjustment

— mass curve and hydrograph

— intensity
e rain gauging results recorded and graphed over the period of duration of the module
e stream flow:

— factors affecting run-off

— stream flow components

— stream flow monitoring equipment

— flood hydrograph

— use of flood hydrograph software

— stage discharge
e stream gauging practical project requiring:

— suitable site selection with easy determination of stream cross section

— monitoring equipment

— work could be completed in liaison with the local authority
o flood estimation:

— factors affecting (rainfall, catchment)

— peak flow

— run-off hydrograph

— flood routing

— flood frequency analysis

— design flood selection
e hydraulic structures:

— retarding basin

— channel flow regulation (irrigation)

— reservoir storage

— erosion control (systems)
e data collection:

— recognise the terminology associated with drainage design
e development of a logical plan of action in approaching design task
¢ the information required to undertake design:
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— topographic and base maps, cadastral plans, subdivision plans
— aerial photographs

— flood flow, flood level data rainfall data

— rainfall intensity/ frequency/ duration curves

— rainfall coefficients

— drainage design charts, pipes, channels and pits

— data related to runoff, soil types, geology, stream

— pattern, vegetation, land use

— existing drainage lines, outfalls, channels, water-courses, existing drainage locations
and levels

— location and levels of other services

— state the sources for the design data

major and minor floods:

— average recurrence interval

— review the Water Cycle

— ldentify factors increasing and decreasing run-off

— Show relationship between flood magnitude

— storm event ranking, frequency and Average Recurrence Interval

— definition of minor, major, rare and extreme floods

— level of public protection afforded by minor and major flood control design
— designers responsibility to compromise between ultimate flood protection and economy
— A.R.l. appropriate to the design task

control measures for floods of greater magnitude:

— roadway reserves, floodways in footways and reserves

— retention, detention and retardation techniques

rational method for design of peak discharge:

— theory of method based on completely impervious catchment and continuity of flow
— (Rainfall in = Discharge out)

— state rational method formula and define terms

— direct relationship between discharge area

— Coefficient of Runoff and Equivalent Area

— formula in terms of above for litres and cubic metres/second

— relationship between intensity, frequency and duration

— peak discharge occurs when design storm duration equals time of flow from most
remote point

— time of Concentration and relation to Design Intensity

calculation of design discharge from single use catchment given the area, runoff coefficient
and time of concentration

— intensity/ frequency/ duration for design A.R.I
weighted coefficient of runoff for a multi-use catchment

the design discharge from multi-use catchment given areas, coefficient and time of
concentration

— equivalent areas making up the catchment area can be summed to give total area
weighted coefficient
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coefficient of run off based on percentage of impervious area
rural catchment areas:

state data required for design

the topographic plan - ridges, valleys, watercourses

properties of contours

e catchment boundaries along ridge lines

Trace boundary from outlet to ridge line by crossing contours at right angles
the catchment area by planimeter, scale and calculation, counting grade squares
stream flow lengths, overland flow lengths

time of concentration - various methods

overland flow time design charts with limits

stream time using approximate velocities

tortuosity factor to measure length

average weighted stream slope

stream velocity design chart using weighted slope

time as distance/velocity plus overland time

time of concentration with Bransby-Williams formula

appropriate value for tO

state characteristics affecting runoff coefficient relief, retention, infiltration, cover,
intensity

estimation of values from site data

use of Turner’s tables to determine runoff coefficient

use of Rural Catchment Runoff Coefficient design chart
coefficient C10

application of frequency factor obtain Cy

comparison of results and selection of appropriate values

calculation of design discharge:

selection of appropriate recurrence interval
determination of intensity from adopted tc

calculation of discharge using adopted Cr and area
comparison with streamflow flood records if available

culvert design:

design data - roadway and stream at site

determination of depth and velocity of discharge flow in natural waterway
derivation of tailwater depth

selection of culvert slope compatible with site conditions

determination of culvert length through embankment

setting of allowable headwater depth - U/S water level

establishment of freeboard requirement

trial culvert type and cover requirements

critical depth of flow

use of the Drainage Design Manual (D.D.M.) procedure and design charts to establish
maximum headwater level

headwater level, cover, outlet velocity for acceptability
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— maodification of culvert trail size and recompute as required

— design data in a form suitable for transfer to working drawings refer Culvert Design
Sheet (D.D.M.)

urban runoff and flow:

— rational method

— partial area effect

— circumstances when partial area has an effect

— two values: rational method - full areas, part area
— time of concentration for various land uses

— kinematic wave formulation for overland flow

— variation with intensity, A.R.I

— use of overload flow chart (D.D.M.)
determination of flow time in gutters or channels (D.D.M. chart)
— minimum times for design

— roof to gutter time

determination of time of entry:

— overland (roof) time plus channel time to inlet

— calculation of full area and part area coefficients
— coefficient of runoff for project

— determination of full area and part area coefficients for all internal and external land
uses contributing to development outlet

pipe and pipe layout
— location of road drainage lines

pit locations:
— entry pits at upstream side of intersections, low pits, tangent points
— determination of entry pit spacing based on flow spread and inlet capacity, lot discharge

— use of design charts and calculation establish entry pits locations. Calculate runoff entry
and bypass

— selection of economical route for road drainage to outlet

— use of high side of road, avoid easements

— location of junction pits at direction change, at maximum spacing

— review and adjustment of road drainage network

locate easement drainage:

— identification of blocks not served by road drainage

— location of easement pits and inlets

— economical route to road drains

— minimum pipe sizes to be used in easements, road reserves and beneath pavements
— determination of minimum cover required

— determination of pipe lengths

catchment areas:

— catchment areas contributing to each outlet pipe from pits in the network
— division of catchment areas into sub areas based on land use
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— identification of sub areas entering gutter inlets
— recording areas, coefficient of runoff for each sub area
— calculation of equivalent areas for each sub area
— sum equivalent areas entering each outlet pipe
e time of concentration:
— use of roof and gutter time for house lots
— use of overland and gutter time for grassed and paved areas
— use of longest time for full area flow
— use of impervious entry time for part area flow (minimum 5 minutes)
— estimation of time in pipe to downstream pit (nearest: ¥2 minute)
— sum time downstream from pit to pit
— adopting longest time at junctions part area and full area
— in Victoria part area design will predominate
e calculate peak discharge:
— use of rational method to calculate part area and full area discharge at each pit
— part area produces peak discharge in Victoria

— note that pipe travel time may be amended later when pipe velocities are determined
requiring adjustment to discharge

— calculation of maximum flood discharge at critical points
— determining gap flow - overflow at critical points
— consideration of overflow path at intersections, court bowls
— Pit Water Level and Hydraulic Grade Lines
— transfer of discharge data to design sheet
e pipe design:
— adoption of minimum freeboard at pits
— insertion of pit design kerb levels in design sheet
— calculation of maximum pit water level at each pit
— Bernoulli equation
— definition of hydraulic grade line at level of water surface.
— pressure line = total energy
— velocity head

— show that H.G.L. is highest allowable obvert level for full pipe flow, pipe located at or
beneath H.G.L

e review of pipeline shock losses.
— determination of head loss coefficients for pits in network use D.D.M. charts
— adoption of suitable method.
— trial pipe size, calculate velocity as Q/A
— calculation of water level at downstream pit as U/S
— W.L. - Head loss at pit - Head loss in pipe

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments and
situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed below.
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OHS/WHS requirements may
include but not limited to:

Environmental requirements
may include but not limited to:

Appropriate personnel may
include but not limited to:

Resources and equipment may
include but not limited to:

Enterprise procedures may
include but not limited to:

EVIDENCE GUIDE

e legislation

e protective equipment

e material safety management systems

e hazardous substances and dangerous goods code
o local safe operation procedures

e awards provisions

e liquid waste
e solid waste

e (gas, fume, vapour, smoke emissions, including fugitive
emissions

e excessive energy and water use
e excessive noise

e supervisor
¢ |eading hand

e foreman

e manager

e site engineer
e trainer

e mentor

e teacher

e team member

e specifications

e appropriate manuals
e standards

e catalogues

e stationary

e calculators

¢ the use of tools and equipment

e instructions, including job sheets, cutting lists, plans,
drawings and designs

e reporting and communication
e manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements, Performance
Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in Section B of the

Accreditation Submission.

Critical aspects for .
assessment and evidence
required to demonstrate
competency in this unit

Assessors must be satisfied that the candidate can competently
and consistently perform all elements of the unit as specified by
the associated performance criteria, including required skills and
knowledge. Specifically they must be able to demonstrate the
ability to:
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Context of and specific
resources for
assessment

Methods of assessment
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- implement OHS/WHS procedures and practices including the
use of risk control measures as specified in the performance
criteria and range

- carry out an on-site reconnaissance and gather required data
and information for a proposed culvert and drainage system
on more than one occasion and in different context

- design a culvert drainage system solution to meet a specific
requirement on more than one occasion and in different
contexts

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

Resources required for assessment include:

— OHS/WHS policy and work procedures and instructions.

— access to workplace or simulated work facility and off site
environments

— access to relevant tools, equipment, materials and
consumables

— access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final design solutions or outcomes
- portfolio of documented evidence.

¢ Where performance is not directly observed any evidence
should be authenticated by colleagues, supervisors, clients or
other appropriate persons.

¢ Questioning technigues should not require language, literacy
and numeracy skills beyond those required in this unit of
competency.
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scheme

Unit Descriptor

Employability Skills

Application of the Unit

ELEMENT
Elements describe the essential

outcomes of a unit of competency.

Elements describe actions or
outcomes that are demonstrable
and assessable.

1. Identify stormwater
reticulation scheme to be
designed

2. Plan design approach

This unit of competency describes the knowledge and skills
required to apply principles of design for a stormwater
reticulation scheme using appropriate design standards.

The units includes conducting an on-site reconnaissance, data
collection and analysis, application of hydrology principles, use
of relevant charts from drainage design manual and other
design aids.

No licensing, legislative, regulatory or certification requirements
apply to this unit at the time of publication.

This unit contains employability skills.

This unit of competency applies to a person working at
paraprofessional level in a civil engineering environment
responsible for the development stormwater reticulation design
solutions.

PERFORMANCE CRITERIA

Performance criteria describe the required performance needed to
demonstrate achievement of the element — they identify the standard
for the element. Where bold/italicised text is used, further information
or explanation is detailed in the required skills and knowledge and/or
the range statement. Assessment of performance is to be consistent
with the evidence guide.

1.1 Occupational Health and Safety/Workplace Health and
Safety (OHS/WHS) requirements and environmental
requirements for a given work area are obtained and
interpreted.

1.2 Established OHS/WHS requirements and risk control
measures and procedures are followed in preparation of
the work area.

1.3 Safety hazards which have not previously been identified
are documented and risk control measures devised and
implemented in consultation with appropriate personnel.

1.4 Design requirements are identified from documentation,
work requests or discussions with appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work is
co-ordinated effectively with others involved at the work
site.

1.6 Resources and equipment needed for the task are
obtained in accordance with enterprise procedures and
checked for correct operation and safety.

2.1 OHS/WHS requirements for carrying out the work are
followed.
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2.2

2.3

2.4

2.5

2.6

Complete the design 3.1

3.2

3.3

3.4
Compile, document and 4.1
present design

4.2

4.3

On site reconnaissance to gather surveying data,
measurements, photographs and other required
information for the design project is carried out.

Design references are consulted and required
documentation is gathered to complete the design task in
accordance with enterprise procedures.

Design and drafting system (CAD) is set up according to
operating procedure

Decisions for dealing with unexpected situations are made
from discussions with appropriate personnel, job
specifications and enterprise procedures.

Methods for dealing with unexpected situations are
selected on the basis of safety and specified work
outcomes.

OHS/WHS requirements for carrying out the work are
followed.

Design solution is prepared to conform to relevant
standards and regulations in accordance with enterprise
procedures.

Unexpected situations are deal with in accordance with
work plan and discussions with appropriate personnel.

Completed design is reviewed with appropriate personnel
and amended as required to provide optimum solution.

Design solution is presented and discussed with
appropriate personnel

Design references and equipment are maintained and
stored in accordance with enterprise procedures.

Work completion is notified to appropriate personnel and
required documentation completed accordance with
workplace procedures.

REQUIRED SKILLS AND KNOWLEDGE
This describes the essential skills and knowledge and their level required for this unit.

Required skills:
communicating and working with other team members

reading skills to interpret task related documentation, relevant data, job instructions,
drawings and OHS/WHS procedures

carrying on site reconnaissance to obtain surveying data, take measurements and
photographs and gather other required information in preparation for stormwater reticulation

scheme

making computations and recording the results
assembling gathered information and data and preparing a design solution

setting up and using design aids

reviewing design in consultation with others and finalising the proposal
completing required workplace documentation
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Required knowledge:

e data collection relevant to stormwater reticulation scheme:

e urban runoff and flow:
- revise rational method
- partial area effect

- circumstances when partial area has an effect
- kinematic wave formulation for overland flow

- variation with intensity, A.R.I
e time of entry:

- overland (roof) time plus channel time to inlet
- generalise coefficient of runoff for project

e pipe and pipe layout
e pitlocations
e catchment areas
e time of concentration
o design aids:
- use of computer methods

- use of commercial software and programs
- commercial drainage design and analysis programs to design small urban stormwater

reticulation scheme

RANGE STATEMENT

The Range Statement relates to the unit of competency as a whole. It allows for different work environments
and situations that may affect performance. Bold / italicised wording in the Performance Criteria is detailed

below.

OHS/WHS requirements may o

include but are not limited to:

Environmental requirements o

may include but are not limited to:

Appropriate personnel may o

include:

legislation

protective equipment

material safety management systems

hazardous substances and dangerous goods code
local safe operation procedures

awards provisions

liquid waste
solid waste

gas, fume, vapour, smoke emissions, including fugitive
emissions

excessive energy and water use
excessive noise

supervisor
leading hand
foreman
manager
site engineer
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Resources may include but are
not limited to:

Equipment may include but is not
limited to:

Enterprise procedures such as:

EVIDENCE GUIDE

e trainer
e mentor
e teacher

e team member

e appropriate Australian Standards

¢ |ocal regulations and codes of practice
o reference texts, tables and graphs

e stationery

e measurement equipment

e CAD/survey software
¢ scientific calculator
e personal protective equipment

e the use of tools and equipment

e instructions, including job sheets, cutting lists, plans,
drawings and designs

e reporting and communication
¢ manufacturers' specifications and operational procedures

The evidence guide provides advice on assessment and must be read in conjunction with the Elements,
Performance Criteria, Required Skills and Knowledge, the Range Statement and the Assessment section in
Section B of the Accreditation Submission.

Critical aspects for .
assessment and evidence
required to demonstrate
competency in this unit

Context of and specific .
resources for
assessment

Assessors must be satisfied that the candidate can competently

and consistently perform all elements of the unit as specified by

the associated performance criteria, including required skills and

knowledge. Specifically they must be able to demonstrate the

ability to:

- implement OHS/WHS procedures and practices including the
use of risk control measures as specified in the performance
criteria and range

- carry out an on-site reconnaissance and gather required data
and information for a proposed stormwater reticulation
scheme on more than one occasion and in different context

- design a stormwater reticulation scheme on more than one
occasion and in different contexts.

This unit may be assessed on the job, off the job or a
combination of both on and off the job. Where assessment
occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of
conditions reflects realistic workplace situations. The
competencies covered by this unit would be demonstrated by an
individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate.

OFFICIAL



OFFICIAL

VU22548 - Produce an engineering design for a stormwater reticulation scheme

e Resources required for assessment include:

— OHS/WHS policy and work procedures and instructions.

— access to workplace or simulated work facility and off site
environments

— access to relevant design aids and equipment, materials
and consumables

— access to relevant plans, drawings and instructions and
manufacturer’s specifications/manuals

Methods of assessment ¢ For valid and reliable assessment of this unit, evidence should be
gathered through a range of methods to indicate consistent
performance.

e Evidence must involve demonstration of practical skills and may
also include:

- observation of processes and procedures

- oral and/or written questioning on required knowledge
and skills

- testimony from supervisors, colleagues, clients and/or
other appropriate persons

- inspection of the final design solutions or outcomes
- portfolio of documented evidence.

o  Where performance is not directly observed any evidence
should be authenticated by colleagues, workplace supervisors
or other appropriate persons.
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