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function), and between the AUV and its sensors such as digital im: 2 processing, sonar

applications, and chemical sensors.

The programming required for ROV’s is not as complicated. For example,
ROV’s perform navigation and obstacle avoidance under e watchful eyes of the ROV
pilot who in real time ob  ‘es the feedba  from the ROV’s sensors (sonar, altimeter,
doppler, cameras) and usi  ti - own spatial perception they manipulate the thrusters,
manage the tether payout and 1 1er force as required to guide the ROV’s path, heading it
to its desired location under varying subsurface conditions. Once on station the ROV
operator uses the tools and manipulators to carry out specific tasks. This technique
occurs in almost all classes of ROV’s with the exception of some ROV’s designated as

Class V Experimental ROV’s.

Both ROV’s and AUV’s however, require trained personnel to perform all tasks
required to support the operation. This su; ort covers all aspects of a mission from
mission planning and logistics, pre-dive and post-dive maintenance procedures including
modifications and repairs of equipment as well as interfacing onboard computers, sensors
and communication equif . T personnel must be able to operate within
Occupational Health and Sa y guidelines. They must employ risk management
techniques for both the mi:  >n and the personnel involved. And they m t participate in

professional development i tiatives to remain current with industry standards.



























The US Navy is trying to leverage off of the range of vehicle classes from man-
portable to large, as well as from sometimes expendable through to non-expendable.
They would prefer adaptab Commercial Off-The-Shelf (COTS) systems however this is
sometimes impossible due to the i re of their business. They are in multiple contracts
with various industries, manufacturers and scientists developing their own customized

systems by leveraging the best that the other stakeholders have to offer.

Kongsberg Maritime des” 1s and manufactures COTS AUV’s an related
equipment and their REMUS and HUGIN product lines are employed by industrial,
academic, and military stakeholders. Kongsberg states that “Kongsberg laritime is a
committed, reliable, depen > d long term partner for navies seeking superiority in

the underwater battlespace” (Kongsberg, 2010).

SAAB Underwater Systems of Sweden started making underwater vehicles for
the Navy 100 years ago. T se vehicles, torpedoes, were not as sophisticated as today’s
ROV’s or AUV’s however, SAAB has approximately 35 years experience making
ROV’s and approximately 25 years experience making AUV’s. SAAB is currently
producing a SAROV Offshore hybrid concept family of vehicles. The SAROV Offshore
family has all the advanced features of the SAAB military Hybrid AUV/ROV’s
combined with the rugged 1d proven SAAB Seaeye technology. Together the SAAB
Hybrid and the SAAB Seaeye technology this adds up to vehicles with fi 360 degrees
maneuverability, interfaces for and auxiliary equipment and the extremely long

excursion range as desired by Military stakeholders.









Stakeholders of the various projects in which AUV’s and ROV’s e employed
rely heavily on the data collected along with the functions performed by the vehicles and
the expertise of their oper  s. The quality of the vehicles, which have evolved though
many years of engineering alysis and prototyping, is generally outstanding. In order to
complement the vehicles there is a requirement that the quality of the operators be

outstanding as well.

3

Training is more t. ¢ lit “a riefoverview of vehicle capabilities with a
small time devoted to handling and operational practice. Operators as well, are not
usually trained by only oneo 1" :on. As operators migrate from other platforms they
use their previous knowledge and experiences as a baseline. The content of their baseline
knowledge is a paramount c« however, as are the methods used to leverage off of

the baseline toward full competency in the operation of the vehicles in question.

14



There is a need for compre]l 1sive training in all aspects of underwater vehicle
operations, as well as sufficient “hands-on’ and simulation training both of which must
provide measurable objectives and feedback that will enal :the student to learn from the
within the training environment. Real experience is earned not learned, however a solid
academic and technical background coupled with other essential ‘workplace skills” will
position operators in ‘the driver’s seat’ ready to accumulate invaluable experience on top

of their previous baseline knov :dge.

15




C apter 2 Data Acquisition

2.1 Internet Research

Answers to questions pertaining to the ROV indus 7/, such as the availability of
industry standards, training fac ies, recognition of training, number of personnel on a
team, education entrance requirements, classifications of ROV vehicles, industry
accepted minimal training requirements and related experience, and supervisory skills
were ea.  y found using the  ernet as a primary research tool. Whereas answers to
questions pertaining to the AUV industry were not as easily found. Therefore a survey

was used to supplement research on the AUV industry.

2.2 Email Survey

An email questionnaire was used in order to gather information for the AUV
industry with respect to the existii  training, standardizations, and certifications. Two

versions of the questionnaire (one for manufacturers and one for users) were prepared

and each questionnaire in 36 questic s in the following 10 areas:
1. Background inft n (4 questions);
2. Training (9 iestions);
3. Formal train g (3 1estions);
4. On job trai (3 questions);

16









The responses to this section indicate that training delivered is specialized and
generic. Generic training is provided for common sense AUV operations, and
underwater systems in gen |, and then specialized or specific with respect to the AUV
of concern. Some of the specific (specialized) training delivered ventures into the

proprietary intellectual property areas of the specific AUV manufacturer.

The training does not provide a comprehensive academic background and some
respondents indicated that trainir - ‘fell woefully short’ and success hinged not on the

training received but on the overall neral competency of the individual operator.

With respect to the educational time frame required for operators to become
capable of deployments the responses ranged from a couple of missions to a range of five
to ten missions of three or four hour duration. These missions are considered short
duration and after experience is _ ned with them then the operators shoi | be ready to

venture to deployment of »n r missions.

The question regarding common elements that would be paramount in helping
operators’ transition from one vehicle type to the other fell into three cat ories; physical
limits, autonomous systems, and operational considerations. The collected responses are

reproduced in the following list:

1. Battery Systems;

2. M  work and Communications;

19




3. Acou :Cc munications;
4. Navigation;
5. Mapping;
6. Electronics;
7. Rob¢ :s;
8. Underwater Connectors;
9, L ater Actuators;
10. Vessel Operations;
11. Dep _ ment;
12. Maritime Knowledge; and
13. :nce.
The question regarding Juirement of comprehensive training for operators in
all aspects of underwater compor generated a mixed response. Fifty percent of

respondents answered that comprehensive training was very important and the remaining

fifty percent rationalized that given the number of people on a team is sn |, generally

three-four persons, and thot

1 irable to have the complete team cross trained,

20







One question asked about experiences with cross-training personnel who were
initially trained on other n wfactures vehicles. While some respondents did not
experience cross training, ott s had some varied levels of integration. One respondent
offered that a trained operator could be efficient on another system in a few days and a
supervisor in a few weeks. 1ey added that this is an excellent way to optimize human

resources for the long haul.

Another respondent who had personnel experience migrating from one platform
to another mentioned that a  ugh there are similarities there are also differences and
with that in mind “a little or casual mistake can really ruin a day.” To use a few
colloquial phrases: this is 1 :ly either a case of ‘too little knowledge is a dangerous

thing’, or ‘familiarity breeds contempt’.

2.2.3 Formal Training

The three questions in this area address the issues of: availability of formal
training for AUV operators; leveraging off of previous education and experiences; and
availability of current accr AUV training centres. The response to the first
question, except for the manu turer’s response is that there is no formal training
available for AUV operatc ~ One response indicated that they gave a 10-15 day
maintenance and operations course, consisting of checklists, vehicle and payload

configurations, data control, ssel mobilization and maintenance.
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2.2.7 Specific Skill Sets R¢ 1ired

The three questions in this section ask: which type of training is mission critical;
if knowledge of microcon llers and embedded systems is an essential skill; and what

skills are required in addition to a degree (control question).

The mission critical items are planning and navigation including charts, acoustics,
security systems, batteries, and specific knowledge related to scientific payloads. Only
one respondent thought that knowledge of microcontrollers and embedded systems is an
essential AUV operator skill. T.  skills that are required in addition to a degree are

software and interfacing, electrical  gineering, sea and underwater vehicle experience.

2.2.8 Management Skills

The two questions in this area are asked to find out the requirement for;
engineering management and risk management training for AUV operators. The
respondents were all in agreem t that engineering management was not an essential
requirement. Only one re >ndent disagreed that risk management training was
required. Of the othersri r zement involved; common sense go/no-go decisions for
deployment, ongoing assessment of the deployment that considers equipment and human
consequences of action or inaction, and insight into the technical, operational and user
related risks of the mission] :ping mind that a successful mission is only that which

brings home a complete and consistent data set.
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2.2.10 Future Considerations

This section has four questions that ask; the preferred location of an AUV training
facility; the features desired, simulated or real, in a training facility; the type of desired

bottom features; and the best vehicle to use for training.

The answers for preferred location are:

1. Near deep warm sheltered water: Eastern Mediterranean;

2. No one site, but important to have a variety of water depths and terrain

features;

3. Somew 2 with 365 days of ice free waters, less than one hour by
boat to useful water depths of 50 to 100 metres with v 1d less than 10
knots and sea he _ ts less than one-two feet. Little boat traffic and

nearap ;and

4. Not realistic.

The features should be:

1. Muddy ttom;

2. Rough terrain, sandy bottom only in initial stages of training; and

28




3. From easy to progressively harder terrain, sand to canyons to under-ice

to deep water.

The best vehicle would be:

1. Something you could afford to lose;

2. Usethe :tualv cle that you will deploy with; and

3. A member of the REMUS family of AUV’s.

One note from this question t the easier a vehicle is to program the more use it

will receive.
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Performing above a particular standard is difficult especially if standards are

not deve Hped.

3.1.1 IMCA Standard

The International } 1e Contractors Association (IMCA) is an international
trade association for offshc  marine and underwater engineering comp: ies. It has a
membership of approximately 250 companies in over 35 countries and promotes industry

‘Best Practices’ through worldwide communications in the offshore scene.

The IMCA actually classify AUV’s under their ROV classification system as a
Class V — Prototype or De:  opment Vehicles IMCA R 004 Rev. 3 July 2009). Keeping
this in mind the following frameworks and guidelines referencing ROV’s also includes

AUV’s,

IMCA promotes visibility and transparency in the marine industries by providing
a series of documents ava: Hle for distribution, which are, sectioned into six main series

(“Publications”, 2010).

These are:

1. Competence & Traini  Series;

2. Diving Division Series;

3. Marine Division and DPVOA Series;

31















The Competence Assurance & Assessment documentation is designed to capture
an individuals’ expertise throughout their progression in their respective fields. In the

case of ROV’s the IMCA developed frameworks for the following ) levels:

1. ROV Pilot Tec! cian Grade I,

2. ROV Pilot Technician Grade II;

3. Senior ROV Pilot " :hnician;

4. ROV Tooling "~ 1 cian Grade I;

5. ROV Tooling Technician Grade II;

6. ROV Senior T :chnician;

7. ROV Tooling Su -visor;

8. ROV Supervisor;

9. ROV Superinte ent; |

10. Specialized ROV Representative.
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Each one of these frameworks is designed to capture and provide demonstrated evidence
for the performance objectives required for each of the respective task levels. As well,
the six major evidence criteria are fortified at each level with instructions on which
specific evidence must be substantiated as outlined by the publication IMCA C 005
(“Publications”, 2010). For example an “ROV Pilot Technician Grade I does not need to
supply “Supervisory” evid :e as does an ROV Supervisor, neither are they required to

have “N rigational Ability”, as does a Senior ROV Pilot Technician.

The IMCA model not only provides a framework for evidence of trained or
progressing operators, but ;o des  bes basic or entry level requirements that must be

met prior to training new personnel into the field of ROV operations.

The Remote Systems & ROV Division Series in its publication Entry level
requirements and basic introductory course outline for new Remotely Operated Vehicle
personnel (IMCA R 002 Rev. .- May 2009) is designed for novice personnel with no
previous marine occupatio t ning or any type of offshore industrial experience or

orientation.

The document sets out* basis of an introductory course by first providing a
matrix of minimum qualificatio. : uired for entry into the basic course. Included in

the matrix are:

1. Academic qualifications. The preferred academic qualifications are in the

areas of electric  electronic, hydraulic or mechanical systems. These
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Once the academic qualifications, personal attributes and medical requirements
screening has been met then the candidates will be permitted to undergo an ROV

familiarization introductory module prior to their first trip offshore.

Training institutions do allow candidates to complete ROV familiarization
courses without screening however; the IMCA documentation recommends against
individuals taking this trair ~ without the appropriate prerequisites as they will not meet
industry standards and will t| 2fc  be unemployable in the field. Furthermore the
document goes on to state nii  establishments should not identify personnel as
‘graduates’ of a course ... if the it viduals concerned did not meet the entry level

requirements” (“Publications”, -J)10).

The introductory module is designed to be more safety awareness training than
ROV specific. Itisrecomn ~ d that individuals complete the introductory module
before their first trip offshore. The course is not mandatory. The idea is that if
candidates take the course t 7 will have a better understanding of the ROV operation
leading to a positive experience that should progress into a successful career as an ROV

Pilot/Technician.

The ROV specifics will be covered at a later time according to IMCA within the
guidelines of the Competence Assurance & Assessment.: Guidance document and

competence tables-Remote Systems & ROV Division (IMCA C 005) and its 10 levels of
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1. Operate equ  ent;

2. Pilot the ROV,

3. Performn n ance/repairs on equipment;

4. Maintain communications;

5. Use seama 1ip skills; and

6. Integrate s em modifications (Advanced skills).

Looking at one job  nction/task combination for example, under operate
equipment a task from the matrix is operate acoustic positioning system the performance

indicators associated with sta are;

1. ROV arrives at des ion in a safe and timely manner,

2. Customer items are positioned correctly,

3. ROV is tracked successfully, and

4. Environmental parameters are measured correctly.

In order to achieve these ; formar  indicators the ROV technician needs the following

knowledge and skills;
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1. ROV Pilot/Technician Level 2;

2. ROV P t/Technician Level 1;

3. ROV Senior Pilot/Technician; and

4. ROV Pilot/Technician Supervisor;

Entry requirements into a program leading to certification of ROV
Pilot/Technician Level 2 a similar to those stated in the document ICMA R 002
outlining the requirements for entry level into the basic introductory course for new ROV
personnel. In addition to the ICMA requirements the DCBC adds that a minimum of 20
documented and supervised hours for ROV piloting experience is required on an actual

ROV or an acceptable ROV simulator.

For each of the other three levels of operators there is a minimum time frame and
number of logged piloting hov  that must be attained at the previous level. At each level
the operators must demon: te the competencies of the level below them in addition to

demonstrating the competencies for the level in which they are seeking certification.

In the case of ROV Pilot/Technician Level 1 and ROV Senior Pilot/Technician
credit will be given for time spent on Class III or Class IV vehicles toward certification at

the Class I & Class II levels.
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In addition to the Pilot/Technician Grade II as described above, extra expense
would be incurred should the candidate first attend a 10 day ROV induction course also

described by the IMCA, which give candidates an insight into the chosen ROV career.

Most short duration ..JV training courses follow the same format. Some have
more sophisticated simulators to augment their various classes of ROV’s, while others
are limited to only one particular class (i.e. observation) of ROV and have limited
simulator facilities available. From Internet research it became obvious that some
training organizations were e: r to accept reservations and potential payment for
courses without verifying that the candidate met the prerequisites for the course. The
downside of this is that upon completion of the course, notwithstanding an attendance
certificate, a potential employer, following IMCA guidelines, could deem the candidate

not qualified and subsequently unemployable in the field. It is a case of buyer beware.

The Fisheries and Marine Institute of Memorial University of Newfoundland (MI)
offer a joint Diploma of Technology and Bachelor of Technology in ROV operations.
The Diploma of Technology program is of two-year duration and graduates will be

eligible to be certified as ROV Pilot/Technician Level Il (“Underwatervehicles”, n.d.).

Candidates who have completed previous Diploma of Technology programs in
fields such as electronics, mechanical, or electrical fields could be offered advanced
standing. This program includes one year of common technical courses, followed in the

second year by mechanical/electrical/electronic refresher courses as well as courses







virtual reality 3D world. Instrument payloads on ROV’s can be easily adjusted with
software changes and the system provides a consistent repeatable training with instructor-
controlled failure modules. The software supports certified user-training courses. FGRL

will customize their software package to model any ROV system and scenario.

The FGRL system also has the capabilities of performing actual mission
familiarization and rehear.  flight time. The system inputs clients’ subsea field site
drawings as 3D models and stores m in a scenario database. Clients can then ‘call up’
the scenario and ‘rehearse’ the real mission. This system has benefits for both pilots and
their employers. Since the system operates in a physics-based environment, details such
as current profiles and turbidity can be realistically added to the scenario to enhance

fidelity.

4.2 AUV Training

Considering the re  nses from the survey used to collect data for this paper it
can be said that current AUV training is virtually non-existent. Manufac rers provide
basic training on the functionality of their systems during short courses that range from a
few days to a couple of wei 5 in duration. Academic and scientific AUV teams work in
collaboration with each other and* ous research and development efforts to develop
the skills required during their rc :arch missions. Not only are they oper ors but they
are also maintenance technicians, scientists, and logistic specialists. Military
stakeholders funded by ‘deep pockets’ contract consultants to provide training for their

underwater vehicles in a mostly ‘train the trainer’ scenario.
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AUV Training does occur informally within a personal ‘closely-] it’ team
environment, without industry wide standardization. The resultis at team building
occurs through necessity via recruitment of specialized individuals from various fields

and that 1ere is no common baseline level of knowledge defined for training.

Currently there are no standards that describe the entry requirements into the
AUV in stry and competency lists are non-existent. AUV’s are deployed the world
over however, the industry is still in it’s infancy. Some have likened it to *wild-west’ of

automobile manufacture, before standardization and mass production.

According to the MI website, a Bachelor of Technology in Underwater Vehicles
is imminent (Underwatervehicles, n.d.). This likely will encompass both ROV and AUV
vehicles and involve graduate research studies in collaboration with the ¢  John’s Ocean
Technology Cluster (“Stjc” 57, n ). MI does not mention which standard, if any, they
will follow during their training regime. There is an understanding that solid baseline

knowledge is required: It has yet to be defined.
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The AQF sets out all nationally agreed education and training qualifications in

Austral  (AQF), which offers the following styles of courses:

1. Associate Degr , Bachelor Degrees, Masters Degrees, and Doctorial

Degrees;

2. Diplomas and Advanced Diplomas; and

3. Vocational Gradua Certificates (Levels I- IV). In order of hierarchy,
with Certificate IV being the highest level. Level I is considered a base
level and is comprised of all mandatory courses, whereas Levels I11-1V are

comprised of optional (elective style) courses as well as required study;

a. Level | basic,

b. Level Il de specific,

c. Level Il trade qualification, and

d. Level IV VET qualification.

The optional (elective) cor  ; taken in various areas of study can be combined to
form additional qualifications. For example if during a course of study in the field of
mechanics, a student chose to t. 2 electives in electronics, then at the completion of

Certificate IV in mechanical technology the student may have several courses within the
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To train an AUV ope or selected units of competencies can be selected from
various packages as required to build up their knowledge and skill sets in those particular
areas. In the case where no particular unit exists an AUV specific unit can be tailor-made

to facilitate the teaching and assessment of the required competencies.

5.1.2 Performance Criteria

The particular performance criterion for any given unit within the package is
guided by industry standards, and is under periodic review to ensure currency. The

performance criteria are the learnii  outcomes of the unit.

5.2 Employability Skills
Employability skills are key competencies or enabling skills (Back, 2007, p25)

that cross all disciplines. These employability skills are a part of the TAFE system. The
employability skills were « reloped through a national project managed by the Business
Council of Australia and the Australian Chamber of Commerce and Industry, which
resulted in the Employability Skills for the Future report produced in 2002 (Back 2

Basics,. 07,p25).

In the TAFE system the employability skills are:

1. Communication skills;
2. Teamwork skills;

3. Problem-solving skills;
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Chapter 6 A Vocational Education Training ! odel

6.1 Introduction

There is a need for comprehensive training in all aspects of underwater vehicle
operations so that operators can attain the competency required to perform all required
tasks within the scope of the vehicles operating domain. The size of an underwater
‘team’ is normally small however, the aggregate academic education, technical
background, work experience, employability skills and competencies provide the team
with core knowledge and experience that is required to achieve mission success. Each
member of the team is an integral part of the whole contributing more than their base
knowledge as they build on each other’s experiences and competencies + ile adding to

the overall development of an effective team.

Several organizations have developed competency standards for ROV operations
whereas standards for AUV operations are not specifically developed although AUV’s
are considered ROV’s under some vehicle classification schemes. Both ICMA and
NORSOK classify an AUV as an ROV and their respective competency schemes can be
used as guidelines for AUV training as well as ROV training. MATE does not use the
same classification system, but does provide a KSG for ROV Technicians (included in

Appendix C) which, when comt :d with M4, .’s KSG’s for Hydrographic Survey
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Technicians (included in Appendix C), and Marine Technicians who work aboard
research vessels (included in Appendix C) provide a base guideline that can be adapted to

AUV competency guidelines.

The training requi  qualifying both ROV and AUV personnel could be
described within a TAFE package framework. TAFE units of competency exist for a
plethora of occupational areas, which when collected and mapped to standardized
requirements for ROV operations would provide an assessable framework for an ROV

package.

Similarly AUV operators requiring a different scope and depth of knowledge than
ROV operators can use existing guidelines such as MATE’s KSG’s as well as units of
competency from TAFE packages in electronics, aerospace, manufacturing, and marine

operations to tailor make an AUV operators package.

Both AUV and ROV training can be assessed by measuring the trainees’
performance against a set ¢ requir  assessment guidelines, which provide a means for

instructors to ensure that the students have met the objectives of the course.

By using a TAFE model of training an organization can col :t existing units of
competency and map them to the objectives of the respective tasks required. In the case
where no existing units can fulfill the objectives a new unit could then be built with the

required competencies assessed. The overall collection of units could then be registered
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as a new package. This pack: :could then be used to train operators in underwater

operation.

6.1.1 Recognition of Prior Learning

Learning can occur in many ways although not all methods are as effective as
others. Learning is a ‘lifelong’ process and some life skills are acquired over time
throughout many various s 1ations and environment, and often individuals are not aware
that they are in fact learning. Traditionally higher learning has been the “keystone’ of
academic success however, it in itself is nc an indicator of employability, as there are
certain attributes that are desirable for an employee to possess and these attributes span
disciplines. There is a need to assess the learning that an individual acquires and

understand how learning is used in the workplace.

Figure 6-1, shows the pathwayst ough which learning used in the workplace can
occur and be assessed. We know 1t learning can be formal (deliberate and recognized
through tertiary education and various training courses), or informal (incidental learning
occurring through life experiences) or nonformal (occurring on the job or through

structured programmes that do not lead to qualifications) (Doyle, et al, 2009).
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6.2 Courses Required
Training for AUV operators and ROV pilots/technician can be separated into 30

areas of competency each encompassing a major area of study. Table 6-1 Courses of
Study for AUVROV VET shows the 30 subject areas for AUV and ROV vocational
education training. Each major subject area is comprised of multiple un ; of
competencies. The collection of competencies can be combined into 2 major package
areas, one for ROV the other for AUV operations. Most of the individual competency

units re« ired for the packages can : found within other TAFE approve packages.
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The TAFE system generally consists of one package with many units
(competencies). In this AUVROV VET scheme there are two packages with multiple
units, and the units are con _ ised of multiple competencies. The units in this scheme are
comparable to packages in the TAFE scheme and within the units multiple competencies

exist.

The AUVROV VET scheme then consists of two packages one package an AUV
package the other a ROV package. Progression through the respe  ve packages occurs
by comj ting individual competencies, which are mapped to standards. Once a major
area of study (a unit) has been completed with all the required competencies assessed,

then that unit is given a we 1t toward the overall package.

The package will be completed and certification given when all units for that
package ave been successfully assessed. Partial completion of a unit occurs by
completion of various com  encies within the unit. Partial completion of various units
will con ine to give varying levels of completion (certifications). Elective style courses

can be selected from competencies that normally do not appear in a unit.

As the industry grows additional packages could be added that include pre-
existing units and thereby build on the framework, competencies ai  skills previously
attained by the trainees. For example courses for designing AUV’s or subsystems could
be implemented that use t|  operators’ baseline knowledge thereby spee ng the

progression through the package to competency in design.
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This type of progression o1 1y progression through a package for that matter can
occur while an offshore worker is on ‘days off” by offering the competencies in short
duration courses. The continuum of knowledge building results in a recognition of higher

learning and increased competencies for the industry.

6.2.1 ROV Courses

The competencies required for the ROV related courses can be mapped from
IMCA, NORSOK and MATE standards as well as from the DCBC certification scheme.
Many of the units can also be found within TAFE units of competency. Where
competency descriptions do not exist in the TAFE system a new competency, mapped to
the standards can be added to the competencies in the major area of study (the individual
unit). As technology demands increase so will the knowledge required of operators and
technicians resulting in the requi :nt of the addition of new units to their respective

package.

6.2.2 AUV Courses

The competencies required for AUV related courses can use some of the IMCA
standards, omitting specific loting behaviours, and the MATE KSGs ft ROV
Technician, Hydrographic Survey Technicians, and Marine Technicians who work
aboard research vessels (“Guidelit  ’, n.d.). The combination of these defined skill sets

would provide a solid baseline upon which to base AUV competencies.
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6.3 The Model Framework
The model framework for the AUVROV VET as designed by the author consists

of 30 units comprised of 69 proposed competencies as presented in Table 6-2. A
thorough investigation into the TAFE packages by the author resulted in the identification
of 58 out of the 69 competencies as being pre-existing units within the TAFE framework.
These competency descriptions were then compiled into course descriptions using a

standard ‘course descriptic ~ format, and are included as Appendix B.

The model thus far has not identified which particular units ¢long to either, or
both of, the AUV or ROV packages. This work will be completed when the remaining

11 proposed competencies have been described.
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pre-existing scenarios and fault modi s that can be used in AUVROV VET training

provided their simulation equipment is selected for the training.
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7.2 Equ ment

Producing an equipment list for an underwater vehicle VET is not trivial. The
list of equipment should contain but is not limited to: reliable, proven and cost effective
COTS AUV’s, and ROV’s; simulators for ROV piloting similar to the FGRL
ROVolution®, simulators to support the selected AUV under bench test, a LARS
suitable for both AUV and ROV deployments, an ROV minimum of Class II, a TMS, a
dive support vessel, various workshops, machine shops, high-voltage training systems,
ROV ‘cabins’, electronics, computer and communication laboratories, sub-marine mock-

ups of subsurface infrastructure and a large test tank for acoustic research work.

The task of setting up an AUVROV VET would be greatly expedited if an
existing maritime style college focused on the creation of AUVROV VET by leveraging

off of its current infrastructu  and human resources.

7.3 Advisors
Each class of stakeholder as listed in 1.2 should have an advisor on the AUVROV

VET advisory committee, as each class would have access to the product of the training:
A qualified underwater vehicle operator. Inclusion on the advisory committee promotes

stakeholder cohesiveness.

7.4 Partners
The AUVROV VET program should partner with; academic and government

sponsored research institutions, equipment manufacturers, AUV and ROV manufacturers,
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preferre simulator provid , and industry to position itself on the cutting edge of

technoli ical advances and to be informed of operational best practices.

Articulation agreements should be established between colleges . d universities
to build strong partnerships between these institutions. Articulation agreements would

enable students to be recognized for competencies earned at either institt  on.
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units then become packages that will either be designated AUV or ROV specific

qualifications.

The use of existing TAFE courses will enable an APL for those individuals who
have previously completed courses within the TAFE system and if successful they can
then take advantage of their previous baseline knowledge as they work toward

competency as an operator of an underwater vehicle.

8.2 Suggestions for Further Work

The following work should : completed:

1. The remaining unmapped competencies should be delineated d assigned a

unit;

2. The units should be collected into appropriate AUV and ROV packages;

3. Partner with other stakeholders to build membership in an ad* ory

committee;

4. Partner with higher training organizations and invest’ ite articulation

agreements;

5. Locate a precise location for a school;

)0




Identify which specific equipment is required for training for both types of

underwater vehicles;
Register with TAFE to become a RTO;

Application to TAFE should be made to include new competencies as a part

of a registered underv vehicle package; and

Develop partnerships for industry wide certification and regulation.
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Appendix A: Email Survey

[ am an Engineering Graduate Student from Memorial University In Newfoundland
Canada. I am completing my masters in ocean engineering. I am studying how the AUV
industry can keep up with the demand for operators so that companies can continue to
supply outstanding products to industry, m tary and academia. The ROV industry has
NORSOK, or ICMA recommended standards that provide a framework for ROV
operators/technicians and for tI most part they involve a 3-7 week course for basic

operator, as you know.

From an academic standpoint using AUV’s for research normally means that operators
are in that position for a she  while, during which they complete their masters or PhD
studies however, most ope  ors come from a variety of backgrounds and some are
lacking such training as control theory, and others microprocessot/software interfacing.

How do we bridge the gap?

[ am interested in the traini jui [ to bring new AUV operators in the field up to a
level where they will be proficient operational leads capable of performing all aspects of
a “typical” AUV mission. As underwater systems become more specialized and
sophisticated they demand a higl  level of skills from their operators and support

crews. Currently most operators of these vehicles evolve into their respective fields
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through academic interests or operational requirements without specific background

knowledge of the systems or the environment in which they will operate.

Stakeholders of the various projects in which AUV’s are employed rely heavily on the
data collected and the functions performed by the vehicles and the expertise of their
operators. The qualities of your vehicles are outstanding and have evolved though many
years of engineering analys and . totyping. In order to complement your vehicles

there is a requirement that the quality of the operators be outstanding as well.

All operators are not trained by one organization. Some operators migrate from other
platforms and use their previous knov :dge as a baseline. The content of their baseline

knowledge is a paramount concern.

I have included a plethora of questions and [ would appreciate it if you could find the
time to answer a few of them for : My real focus is on trying to find a :liable method
to train operators for a growing AUV marketplace, and moreover ascertain what
education level is required as a baseline and then decide how we can take advantage of

their prior learning skills.
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Especially as we enter an era of ice-free arctic environments there will be an increased
need for experienced operators. The AUV manufactures are doing their part, but there is
an increased need to work in concert with academia, industry, military ar other
equipment manufacturers to achieve the best training methods possible for this growing

industry. Here are some questions that I have.

Background Information

1. Do you require a University D ze, Technical Diploma or Associates Degree to

operate an AUV?

2. Isit preferable to have operators that have a wide base of knowledge in such areas
as: underwater vehicle des’ 1, hydrodynamics, mechanical systems,  ctrical systems,
hydraulic systems, electronic circuits, microprocessor interfacing, fiber optics, acoustic
communications theory, ocean hy and numerical analysis; or is it preferable to have
operators that have specialized skills who would work in a group environment with

others of complementary skill sets?

3. Which facets of prior learning would be most beneficial to bring a novice operator up

to operational status?

4. Would it be advantageous to train skilled trades people versus university graduates?
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Training

1. Is the training that you provide specialized, generic or proprietary in nature?

2. Does your training provide a comprehensive academic background?

3. s there a minimum educational time frame or number of completed missions that

should be completed before an operator is considered capable of deployment?

4. Since AUV systems are i1 erently varied by type and manufacturer, what common
elements would be paramount in cross trair 1g operators to be capable of operating

vehicles of various types or from different manufacturers?

5. Does each trainee require complete training in all underwater vehicle components?

6. Do supervisors require more training than operators?

7. How many ‘live’ deployments do you ) in your current operator tra ing courses

including launch and recovery op¢  ions?

8. Isyc rtraining transf  bletoo er platforms?

9. Have you had much experience cross-training personnel to operate your vehicles

who were initially trained on other manufactures vehicles?
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Formal Training

1. What formalized traini1 is available for AUV operators?

2. If a formal training environment were not available to train operators, what would be
the best method to take advantage of their previous experiences and education to advance

them to qualified operators?

3. Are ere any current accredited AUV training centres other than those of the

specific manufacturer?

On Job Training

1. What is the best vehicle to use for training? The actual vehicle operated in real-time

or simul: Hrs along with ‘bench top’ components for illustrative purposes?

2. Do you use on job training currently as your prime method to train operators?

3. Is apprenticeship trainii  an appropriate method to develop AUV operators?

D~feack  Training

1. At which interval do you :ommend that operators complete refresher training?

2. Do you notify your clients af  hardware and software modifications have been

completed so that they can complete further training?
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Marine Specific Training

1. What marine specific training is paramount in safe AUV operations?

2. What level of marine navigation or chart work, either paper based charting or

electronic charting is required of an AUV operator?

3. Should operators be required to attain certificates in offshore safety and survival, first

aid, and marine emergency 1ties?

Specific Technical Skill €~ P~rerisnnd

1. In your opinion what type of training is mission critical for your

operators/technicians to obtain?

2. Is knowledge of microcontrollers and embedded systems an essential AUV operator

skill?

3.  What skill sets are required in addition to a Degree in an Engineering/Computer

Science/Earth Science?

Management Skills

1. What risk management and assessment training should be included in an operators

training?






Thank you for your time ar cooperation. [ will provide feedback in response to your

email.

Thom Mercer

BEng

Graduate Student in Ocean Engineering

Memorial University of Newfound 1 Canada.

Currently Teaching in Doha

Thomas Mercer

Instructor Telecom Engineerit

School of Engineering Technology

College of the North Atlantic - Qatar

E-mail: thomas.mercer@cna-qatar  1.qa

Website: www.cna-qatar.com
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and then decide how we can take advantage of their prior learningskills. Especially as we
enter an era of ice-free arctic environments there will be an increased ne¢ for
experienced operators. The AUV manufactures are doing their part, but there is an
increased need to work in concert with academia, industry, military and other equipment
manufacturers to achieve the best training methods possible for this growing industry.

Here are some questions that I have.

1. Do yourequire a Univ.  ty Degree, Technical Diploma or Asso« ites Degree to

operate an AUV?

2. Is it preferable to have operators that have a wide base of knowledge in such areas
as: underwater vehicle design, hydrodynamics, mechanical systems, electrical
systems, hydraulic systems, electro1 : circuits, microprocessor interfacing, fiber
optics, acoustic communications theory, oceanography and numerical analysis; or
is it preferable to ha  operators that have specialized skills who would work in a

group environment with others of complementary skill sets?

3. Which facets of prior learnit  would be most beneficial to bring a novice operator

up to operational status?

4. Would it be advant: :ous to train skilled trades people versus university

graduates?
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Training

1.

[s the training tt  you provide ecialized, generic or proprietary in nature?

Does your training provide a comprehensive academic background?

Is there a minimum educational time frame or number of completed missions
that should be completed before an operator is considered capable of

deployment?

Since AUV systems e inherently varied by type and manufacturer, what
common elements would be paramount in cross training operators to be
capable of operating ve” " :les of various types or from different

manufacturers?

Does each trainee requ  complete training in all underwater vehicle

components?

Do supervisors require more training than operators?

How many 'live' deployments do you do in your current operator training

courses includir launch 1d recovery operations?

Is your training tran ible to other platforms?
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9. Have you had much experience cross-training personnel to operate your

vehicles who were initially trained on other manufactures vehicles?

| U I, SIS0 S
1. What formalized training is available for AUV operators?
2. If a formal training environment were not available to train operators,

what would be the best method to take advantage of their previous experiences

and education to advance them to qualified operators?

3. Are there any current accredited AUV training centres other than those of

the specific manufacturer?

On Job Training

1. What is the best vehicle to use for training? The actual vehicle operated in
real-time or simulators along with 'bench top’ components for illustrative

purposes?

2. Do you use on job training currently as your prime method to train

operators?

3. Is apprenticeship training an appropriate method to develop AUV

operators?

116



Refresher Training

At which interval do you recommend that operators complete refresher

training?

Do you notify your clients after hardware and software modifications have

been comp  d so that they can complete further training?

Marine Specific Training

1.

What marine _ :cific training is paramount in safe AUV operations?

2. What level of marine navigation or chart work, either paper-based charting
or electronic charting is required of an AUV operator?

3. Should operators be required to attain certificates in offshore safety and
survival, first aid, and marine emergency duties?

Specific Technical Skill Se*- ™ -~~~

1. In your opinion what type of training is mission critical for your
operators/technicians to obtain?

2. Is knowledge of microcontrollers and embedded systems an essential

AUV operator skill?
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2. What features, inclu 1g simulated bottom features would this contain?

3. For training purposes would a sandy bottom be preferred to one comprised

of rocks and coral?

4. Which type or « 1ss of vehicle would provide the be training
environment for operator candidates while keeping in mind the benefits of

cross training?

Thank you for your time and cooperation. I will provide feedback in response to

your email.

Thomas Mercer BEt

Graduate Student in Ocean Engineering

Memorial University of Newfoundland

119









From a pure operational perspective electrical (software and electrical),
mechanical, acoustic and oceanogr. hy competencies would be core to a sound
operator in my opinion.

Graduate of a technical institute or a university in a technical program

General electrical systems

Robotic systems

Computer systems and networks

4, Would it be advantageous to train skilled trades people versus university graduates?

Good question; we’'ve never considered this. A person with a trade degree
might be quite us. 1l but, so far, we have required a university degree.

Doesn’t make too much ditterence (as discussed above). Probably the real issue
15 who 1s available and what ¢ vou prepared to pay them.

A versatile technical bac”™  ound is necessary, a mix ot technicians and engineers
(for system and operation responsibility) is appropriate.

Training

1.

2.

[s the training that you provide specialized, generic or proprietary in nature?

Yes, yes, yes

o Specialized e.g. the LonWorks operating system

o Generic training in Matlab

o Proprietary tendsto  ad hoc or as the need arises, i.e. we train each other

with respect to our jobs so that the skills are shared.

Generic
We provide generie training - common sense training in how to operate the AUV
as well as specialized training that gets mto proprictary information.
[ am a research engineer who has responsibility over system / sub system
development, and operation up to the point where an operator team takes over.
Thus I would say my trainii  is generic on underwater systems. navigation ete..
than specific to our AUV’s.

Does your training provide a comprehensive academic background?

I would say not

No, not at all; it’s very specific and hands on.

Sara was trained by SE, but her training experience fell woefully short and it was
her general competency that enabled her to lead AUV operations capably.

Our training assumes a comprehensive academic background as in question 2.
PhD in robotics
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e Right now, almost [ AUV’s are ‘cruising’ which means they have one
thruster and cannot hover. They are intended for long-range survey
operations.

e Train on the vehic v will operate — cross training is a side effect, )t to
be over estimated. See ¢ -effectiveness. AUV’s will be sign  cantly used if
operation does not :quii years of programming.
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Appendix B Units

AUVROVACOUO1
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AUVROVCADDO1
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Course Information for VET AUV Operator ROV Pilot

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISITES:

CO-REQUISITES:

COURSE HOURS:

SUGGESTED TEXT:

LEARNING RESOURCES:

Unit AUVROVCADDOI

MEM09002B

Interpret Technical Drawings

Students will learn to interpret technical drawing
relating to any of the full range of engineering
discij nes. Technical drawings may utilise
perspective, exploded views or hidden view
techniques. Interpretation may reqi e guidance
particularly in respect to any geometric tolerancing.

Nil

Nil

54

MEM 9.2A.1 Interpret Technical Drawings,

Instructor supplied handouts
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2.8 Ensure units of me¢ urement used in the preparation of the drawing are
consistent.

2.9  Report on the actions undertaken in response to instructions.

2.10  Describe, from the drawing information, the materials from which the
object(s) ar¢  ade.

2.11  Describe any hazard and control measures associated with interpreting
technical drawings, including housekeeping.

FORMAL ASSESSMENT TOOLS:

1. Knowledge Based Tests

2. Practical exercises

3. Unit Projects

4. Holistic Projects spanning several units of competency

RECOMMENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATE DEVELOPED: February 2010
REVISION NUMBER: DATE REVI! D:
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Course Information for VET AUV Operator ROV Pilot

Unit AUVROVCADDOI
COURSE NUMBER: MEMO09010C
COURSE TITLE: Create 3D models using computer aided design system
COURSE DESCRIPTION: This unit covers preparing the 3D CAD
environment, creating and modif 3D models, and producing output from the 3D
model.
PREREQUISITES: Nil
CO-REQUISITES: Nil
COURSE HOURS:
SUGGESTED TEXT:
LEARNING RESOURCES: Instructor supplied handouts

COURSE AIMS/OUTCOMES:  This unit applies to the production of 3D models
utilizing computer equipment. O] -ations at this level include, but are not limited to, the
creation and manipulation of entities such as arcs and lines and primitives such as
spheres, cones, cylinders and boxes using industrial software. The unit applies to the
fields of mechanical, electrical/electronic, fabrication, and fluid power.
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MAJOR TOPICS:

1.0 1. Prepare 3D environment
2.0 2. Create and modify 3D model
3.0 3. Produce output from 3D model

LEARNING OBJECTIVES:

1.0  Establish coordinate system to job requirement.

2.0  Establish orientation to job requirement.
3.0  Establish views to job requirement.

4.0  Create entities in 3D space to job requirement.
50  Manipulate entities in L. space to job requirement.
6.0  C 2ate surfaces in 3D space to job requirement including ruled and

revolved.
7.0  Modify existing 3D odel to job re 1irement.
8.0  Save file in various formats for retrieval as per standard op¢ 1ting

procedures.
9.0  Extract physical properties to job requirement including volume, mass and centre
of gravity.

FORMAL ASSESSMEN TOOLS:

1. k¥ owle e Based Tests

2. Practical exercises

3. U it Projects

4. Holistic Projects spanning several units of competency

RECOMMENDED EVALUATION:
Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVELOPED: February 2010
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REVISION NUMBER: DATE REVI¢ D:
AUVROVCNTLO1
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Course Information for VET AUV Operator ROV Pilot
U-*UVROVCNTLO!I

COURSE NUMBER: MEM18060B
COURSE TITLE: Maintain, repair control instrumentation
COURSE DESCRIPTION: This unit covers determining control loop

characteristics, monitoring and recording the
operation of a control loop, localizing the fault
condition, and replacing or repairing the faulty

condition

PREREQUISITES: MEMO05001B Perform manual
soldering/desoldering — electrical/electronic
components

MEMO09002B Interpret technical drawing

MEM12004B Perform precision
electrical/electronic measurement

MEM12023A Perform engineering measurements
MEM18001C Use hand tools
MEM18002B Use power tools/han held operations

MEM18054B Fault find, test, calibrate
instrumentation systems and equipment

MEM18055B Dismantle, replace and assemble
engineering
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4.0 Replacing or repairing faulty condition

4.1 Dismantle components for repair or replacement using appropriate tools,
equipment and procedures

4.2 Select replaceable items from manufacturers' catalogues, spare parts lists, or
data sheets

4.3 Repair serviceable items using correct principles, tools, equipment and
procedures

4.4 Reassemble repaired and replaced items using appropriate tools, equipment,
techniques and procedures

5.0 Calil ting and adjusting control instrumentation

5.1 Calibrate and adjust panel mounted, split architecture single loop/multiple
loop using correct calibration principles, equipment and methods for all
devices accordii  to manufacturers' instructions

5.2 Adjust controller modes and actions according to specifications
5.3 Undertake zero span and range checks using correct and appr¢ riate
configuration

5.4 Make final adjustments to control instrumentation using correct and
appropriate procedt techniques, tools and equipment

6.0 Completing service reports and recommissioning

6.1 Complete service reports to standard operating procedures
6.2 Adopt appropriate follow up procedures
6.3 Recommission control instrumentation to standard operating  >cedures

FORMAL ASSESSMENT TOOLS:

bl

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

RECOMMENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATE DEVELOPED: February 2010
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Course Information for VET AUV Operator ROV Pilot

"mitAUVROVCNT™

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISITES:

MEM18062B

Install, maintain and calibrate instrumentation
sensors, transmitters and final control elements

This unit covers selecting and installing appropriate
sensors and signal transmitters. maintaining and
diagnosing correct operation « sensors and signal
transmitters, and completing { It documentation

AUVROVELTROI-MEMO05001B Perform manual
soldering/desoldering —electrical/electronic
components

AUVROVCADDO1-MEMO09002B Interpret
technical drawing

AUVROVELTR01-MEM12004B Perform
precision electrical/electronic measurement

ROVAUVMECHOI-MEMI12023A Perform
engineering measurements

AUVROVFABS0I-MEM18001C Use hand tools

ROVWKSHOP001-MEM18002B Use power
tools/hand held operations

AUVROVMODSO01-MEM18055B Dismantle,
replace and assemble engineering components
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and calibration.
14. Configure, calibrate, test, adjust, tune and validate system performance.

MAJOR TOPICS:

1.0 Selecting for installation appropriate sensors, transmitters and fin control
elements

2.0 Installing instrumentation sensors, transmitters and final control elements

3.0 Maintaining, diagnosing correctoperation of sensors, transmitters and final control
¢ ments

4.0 Completing faultdocumentation and plan corrective action

5.0  Analyzing control loopand localize faults

6.0  Repairing/replacing, overhauling sensors, transmitters and final control elements

7.0  Calibrating and testing instrumentation sensors, transmitters and final control
elements

8.0  Returning sensors, transmitters and final control elements and control loops to
service

LEARNING OBJECTIVES:

1.0 Selecting for installation appropriate sensors, transmitters and final control
elements

1.1 Determine specification requirements from data sheets, circuit diagrams,
engineering vil

1.2 Interpret and define and knowledge of device characteristics and
principles of operation, specification requirements

1.3 Select according to their device characteristics, principles of operation and
measurement capabilities, in conformance to specifications measurement
range, processes and environment, sensors, transmitters and final control
elements

2.0 Install instrumentation sensors, transmitters and final control elements

2.1 Install sensc , transmitters d final control elements using sound
working knowlec : of installation principles, procedures, techniques,
tools and test equipment, according to appropriate codes of practice,
standards, “:ty and l¢ slative requirements
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7.5

tools, test equipment and procedures

Apply zero, span adjustments to align sensors, transmitters and final
control elements to manufacturers’ instruction sheets using correct
calibration equipment, principles, techniques and procedures

8.0 Return g sensors, transmitters and final control elements and control loops
to service

8.1

8.2
8.3

8.4

8.5

Put into service sensors, transmitters and final control elements on
conformance to specifications with due regard to process requirements,
safety, instal ion/commissioning procedures and sequence of operation

Controller modes and actions are adjusted according to specifications

Test electrical and pneumatic transmission lines and appropriate action is
taken includ 1 the use of signal conditioning devices

Apply correct procedures in returning instrumentation to service,
including configuring, calibrating, adjusting, tuning and validating system
performance

Return syst  to service in accordance with standard operating
procedures.

FORMAL ASSESSMENT TOOLS:

LN —

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

RECOMMENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATE DEVELOPED: Fel 2010
REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot

Unit AUVROVCNTLOI
COURSE NUMBER: MEM18067B
COURSE TITLE: Tune control loops — multi controllc  or multi

element systems

COURSE DESCRIPTION: This unit covers determining and recording control
loop characteristics, tuning control loops and
completing service records

PREREQUISITES:
MEMO05001B Perform manual
soldering/desoldering — electrical/electronic
components
MEMO09002B Interpret technical drawing
MEM12004B Perform precision
electrical/electronic measurement
MEM12023A Perform engineering measurements
MEM18001C Use hand tools
MEM18002B Use power tools/hand held operations
MEM18054B Fault find, test and ¢  brate
instrumentation systems and equipment
MEM18055B Dismantle, replace and assemble
engineering components
MEM18057B Maintain/service analog/digital
electronic equipment
MEM18060B Maintain, repair control
instrumentation — sit ‘e and multiple loop control
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18. Check the control instrumentation for correct zero, span and range.

19. Adjust the control system as required.

20. Implement diagnostic techniques and procedures.

21. Tune the control loop.

22. Complete all neces: y reports including appropriate follow up procedures.
23. Commission control system.

MAJOR TOPICS:

1.0  Determining control loop characteristics
2.0  Recording control loop re: | »nses

3.0  Tuning control loops

4.0 Completing service reports

LEARNING OBJECTIY _s:

1.0 Determining control loop characteristics

1.1 Examine engineerii  specifications, technical information and
historicalprocess, records and trends for relevant data

1.2 Consult with  ‘stem operators and other relevant plant ersc el and extract
and document rele’ 1t data to standard operating procedures

1.3 Read programmed maintenance/service reports and note relevant data
1.4 Analyse data and ascertain control loop characteristics

2.0 Recording control loc  responses
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RECOMMENDED EVALUATION:

Skill Assessment 70%

Knowledge Assessment 30%
DATE DEVELOPED: February 2010
REVISION NUMBER:

>8

DATE REVISED:



AUVROVCOMMO1
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AUVROVCOMPO1
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AUVROVELTROI
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Course Information for VET AUV Operator ROV Pilot

Unit4AUVROVELTRO1

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISITES:

MEM18057B

Maintain/Service Analog/Digital Electronic
Equipment

Students willmaintain/service analog/digital
electronic equipment and carry out the testing and
maintenance of electronic equipment and systems,
where a series of checks and pre-determined tests is
applied in accordance with workshop manuals,
testing procedures etc. Checks, tests and
calibrations apply to a wide range of electronic
systems and sub-assemblies used in engineering
environment including telecommunication, process
control, computer systems, security monitoring and
alarm systems, etc.

This course also covers the replacement of faulty
components identified durii  these tests.

AUVROVELTRO01-MEMO05001B Perform manual
soldering/desoldering — electt 1il/el¢ ronic
components

AUVROVCADDOI-MEMO09002B Interpret
technical drawing

AUVROVELTRO1-MEM 12004B Perform
precision electrical/electronic measurement
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AUVROVFABS01-MEM18001C Use hand tools

CO-REQUISITES: Nil

COURSE HOURS: 54

SUGGESTED TEXT: None

LEARNING F SOURCES: MEM 18.57 book V1, MEM 18.57 book_V2,

MEM 18.57 book V3 (Instrumentation Texts),
Instructor supplied materials

MAJOR TOPICS:

1.0 Undertaking Maintenance Checks and Routine Tests
2.0  Maintaining and/or Servicing Electronic Equipment
3.0  Returning Electronic Eqi , 1 tto Service

LEARNING OBJECTIVES:

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7
1.8

Undert: ng Maintenance Checks and Routine Tests

Determin ctronic equipment and functions by reference to circuit
diagrams, equipn manuals 2 l/or consultation with equipment operator
where appropriate.

Describe electronic equipment and functions by reference to circuit
diagrams, equij :nt inuals and/or consultation with equipment operator
where approprie

Run equipment built-in test functions to standard operating procedures
where appropriate.

Record results of equipment built-in test functions to dard
operating procedures where appropriate.

Note and record built-in faults/status display to standard operating
procedures.

Check equipm  /sub-assemblies, components, connections,
terminations etc. visually and with correct and appropriate test equipment and
techniques.

Remove faulty components where appropriate.

Replace faulty components where appropriate.
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1.9 Check all results for compliance with manufacturers' requirements or
specification, and results are recorded to standard operating procedures.

2.0 Maintaining and/or Servicing Electronic Equipment

2.1 Isolate sub-assemblies according to standard operating procedures,
where appropriate.

2.2 Adjust electronic equipment/sub-assemblies to specifications,
manufacturers' requirements and/or standard operating procedures using
correct and appropriate techniques, tools and test equipment.

3.0 Returning Electronic Equipment to Service

3.1 Return equipment/sub-assemblies into service utilizing correct and
appropriate techniques and procedures.

3.2 Check equipment/sub-assemblies for operational com) ance to
specifications and/or manufacturers’ requirements.

33 Carry out doc  1entation requirements related to the checking of
equipment/sub-i  emblies to standard operating procedures.

FORMAL ASSESSMENT TOOLS:

1. Knowledge Based Tests
2. Practical exercises
3. Course Projects

RECOMMENDED EVALU TION:

Skill Assessment 70%
Knowledge ssessment 30%
DATE DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:

4



Course Information for VET AUV Operator ROV Pilot

Unit AUVROVELTRO1

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISITES:

CO-REQUISITES:

COURS HOURS:

SUGGESTED TEXT:

LEARN VG RESOURCES:

MEM12004B

Perform precision electrical/electronic measurement

This unit applies to the identification of measuring
requirements, the selection of appropriate
measuring devices and calibration and care of
devices to obtain accurate, precision measurements.

Nil

36

MEM 12.4AA: Precision electrical/electronic
measurement

Instructor supplied handouts
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COURSE AIMS/OUTCOMES:

Upon successful completion of this course, e student will be able to:

1. Interpret specifications accurately from drawings, instructions.

2. Select appropriate equipment to achieve specified outcome.

3. Use correct and appropriate measuring techniques.

4. Interpret readings and measurements correctly and accurately.

5. Set up equipment to spec  ations utilizing manufacturers’ or standard operating
techniques.

6. Adjust and maintain measuring equipment to required accuracy, ' lizing manufacturers’
specifications or standard operating techniques.

7. U dertake care and sto  : of equipment to manufacturers’ specifications or standard
operating procedures.

MAJOR TOPICS:

1.0  Using equipment for precision measurement
2.0 Setting measuring devices
3.0  Maintaining precision equipment

LEARNING OBJECTIVES:

1.0 Using equipment for precision measurement

1.1 List the sources of specifications for the circuitry and/or components that
is to be tested.

1.2 Interpret drawings, specifications, data sheets and instructions.

1.3 Describe the appli  ions where analog and digital meters, cathode ray
oscilloscop:  bric s and potentiometers, wattmeters and digital probes
would be us

1.4 List the units of measureme used in conjunction with precision
electrical/electronic measurement.

1.5 Describe the procedures/tec 1iques for obtaining a range of
electrical/electronic measurements.

1.6 Take meas ; chas :ak and transient voltages, transient
frequencies wave form analysis using precision electrical/
electronic measuring devices.
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1.7

Interpret measurements for a range of precision electrical/electronic
measuring devices including analog and digital meters, cathode ray
oscilloscopes, bridges and potentiometers, wattmeters and digital probes.

2.0  Setting measuring devices

2.1

2.2
23

2.4

2.5

2.6

Describe the tools and equipment necessary in setting precision
electrical/electronic measuring devices.

List the sources to find the specifications of the equi nent to be set.
Describe the ocedures for setting a range of precision
electrical/electronic measuring devices used in your shop.

Set and adjust precision electrical/electronic measuring devices including
analog and digital meters, cathode ray oscilloscopes, bridges and
potentiometers, wattmeters and digital probes.

Describe the adjustments that can be made to a range of precision
electrical/electronic measuring devices in your shop.

Describe the procedures for adjusting a range of precision
electrical/electronic measuring devices

3.0 Maintaining precision equipment

3.1

3.2

3.3

Describe the procedures for maintaining a range of precision
electrical/electronic measuring devices.

Describe tl  procec s for storing precision electrical/electronic
measuring devices.

Maintain a1 * store precision electrical/electronic measuring devices to
manufactures specifications and following standard operating procedures.

FORMAL ASSESSMENT TOOLS:

1. Knowledge Based Tests
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2. Practical exercises
3. Unit Prc :cts ‘
4. Holistic Projects spanning several units of competency

RECOMMENDED EVALUATION:

Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:

8



Course Information for VET AUV Operator ROV Pilot

Unit AUVROVELTRO0!
COURSE NUMBER: MEMO05001B
COURSE TITLE: Perform manual soldering/desoldering —

electrical/electronic components

COURSE DESCRIPTION: Students will learn to perform manual
soldering/desoldering for the installation and
fabrication of electrical/electronic components.

PREREQUISITES: Nil
CO-REQUISITES: Nil
COURSE HOURS: 54
SUGGESTED EXT: MEM 5.1AA Manual Soldering/Desoldering-

Electrical/electronic components

LEARNING RESOURCES: Instructor supplied handouts
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COURS! AIMS/OUTCOMES:

Upon successful completion of this course, the student will be able to:

1. follow verbal or writtenmaterial preparationinstructions.
2. prepare materials using correct tools, equipment, materials and procedures.
3. prepare materials to specifications using instruction or standard operating procedures.
4. select correct soldering techniques, procedures, materials and soldering tools.
5. joint, mount, and shape materials to specification using standard operating
procedures.
6. apply solder using correct and appropriate techniques.
7. where appropriate  move excess material using correct tools and techniques.
8. observe procedures for the protection of components according to standard operating
procedures.
9. undertake inspection procedures to standard operating procedures.
10. report/record inspection results to standard operating procedures as required.
11. select correct and appropriate techniques, procedures, desoldering tools and
equipment for give task.
12. desolder materials/components using correct procedure minimising damage to
materials/ components.
13. remove and clean me¢  ial/components to specifications using standard operating
procedures.
MAJOR TOPICS:
1.0 Prepare materials for soldering
2.0  Solder materials
3.0  Inspect solder joints
4.0  Undertake desolder
LEARNING OBJECTIVES:
1.0  Prepare materials for soldering

1 Read and interpret routine information on written job instructions,
specifications and andard operating procedures

1.2 Follow oral  tructions

1.3 Describe cleaning solutions, their properties and cleaning procedures
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2.0

3.0

4.0

1.4

1.5
1.6
1.7

related to soldering

Describe the i, 3 , ate personal protective equipment for manual
soldering/desoldering

Describe methods of joint preparation

Describe the types of, and reasons for, flux used in your shop
Undertake material preparation

Solder materials

2.1

2.2
2.3
24

Describe ha ‘d control practices in your shop when using
soldering/desoldering equipment

Describe the procedure for preventing electrostatic discharge damage
Perform routine soldering

Performing desoldering

Inspect solder joints

3.1 Describe how to test  d inspect soldered joint

3.2 Perform an inspection of a soldered joint

Undertake desoldering

4.1 Describe the ocedure and precautions to desolder a finished component
42  Desolder a finished component

FORMAL ASSESSMENT TOQ™ *:

Knowledge Based Tests

2. Practical exercises
3. Unit Projects
4. Holistic Projects spanning : ’eral units of competency

RECOMMENDED EVALUATION:

Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVEIL IPED: February 2010

REVISION NUMBER: DATE REVISED:
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AUVROVFABSO1
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Course Information for VET AUV Operator ROV Pilot

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISITES:

CO-REQUISITES:

COURSE HOURS:

SUGGESTED TEXT:

LEARNING RESOURCES:

Unit AUVROVFABS0]

MEMO05001B

Perform manual soldering/desoldering —
electrical/electronic components

Students will learn to perform manual
soldering/desoldering for the install: on and
fabrication of electrical/electronic components.

Nil

Nil

54

MEM 5.1AA M---1al Soldering ™ ~~~""~~in
Electrical/electronic compc—-1ts

Instructor supplied handouts

173




COURSE AIMS/OUTCOMES:

Upon successful completion of this course, the student will be able to:

1. follow verbal or writtenmaterial preparationinstructions.
2. [ :pare materials using correct tools, equipment, materials and

[ >cedures.

3. prepare materials to specifications using instruction or standard operating
procedures.

4. select correct soldering techniques, procedures, materials and soldering
tools.

5. joint, mount, and shape materials to specification using standard
operating procedures.

6. apply solder using correct and appropriate techniques.

7. where appropriate, remove excess material using correct tools and
techniques.

8. observe procedures for the protection of components according to standard
operating procedures.

9. undertake inspection prc dures to standard operating procedures.

10. report/record inspection results to standard operating procedures as
required.

11. select correct and  »pr« e techniques, procedures, desoldering tools
and equipment for ‘ven task.

12. desolder materials/components using correct procedure minimising

damage to materials/ components.
13. v 10ve and clean material/components to specifications using standard operating
procedures.

MAJOR TOPICS:

1.0  Prepare materials for soldering
2.0  Solder materials

3.0 Inspect solder joints
4.0 Undertake desoldering

LEARNING OBJECTIVES:

1.0 Prepare materials for soldering
1 Read and interpret routine information on written job instructions,
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specifications and stan ird operating procedures.

1.2 Follow oral instructions.

1.3 Describe cleaning s« tions, their properties and cleaning procedures
related to soldering.

1.4 Describe the appropriate personal protective equipment for manual
soldering/d: Hldern1

1.5 Describe methods ot joint preparation.

1.6  Describe the types of, and reasons for, flux used in your shop.

1.7  Undertake n erial preparation.

2.0 Solder aterials
2.1 Describe hazard control practices in your shop when using
soldering/desolderi  quip ent.
2.2 Describe the proce: for preventing electrostatic discharge damage.
23 Perform routine soldering.
24  Performing o ‘ring.

3.0 Inspect solder joints
3.1 Describe hc  to test and inspect soldered joint.
3.2 Perform an  pection of a soldered joint

4.0 Undertake desolderii
4.1 Describe the procedure and precautions to desolder a finished component.

4.2  Desolder a finished component

FORMAL ASSESSMENT TOOLS:

1. Knowledge Based Tests

2. Practical exercises

3. Unit Projects

4. Holistic Projects spanning several units of competency

RECOMMENDED EVALUATION:
Skill Assessment 70%

Knowledge Asse: 1ent 30%
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DATE DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot

Unit AUVROVFABS01

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISITES:

CO-REQUISITES:

COURSE HOURS:

SUGGESTED TEXT:

LEARNING RESOURCES:

MEM18001C

Use Hand Tools

Students will develop basic hand skills that are the
foundation for becoming a mechanical technician.
They will complete shop projects using metal
cutting tools, holding tools. st :ing »Hols, and
assembling tools. The course will help students
develop knowledge and skill in tool identification,
tool selection, tool maintenance and tool use

MEMEI13014A Apply principles of occupational
health and safety in the work environment

MEME14004A Plan to under e a routine task

54

MEM 18.1C : Use Hand Tools,

Fitting and Machiningby TAFE Publications

177




ISBN 0 7241 3819 6

Videos: 160103a Millwright Bench work (Non-
Cutting Hand Tools), 160103b Bench work (Hand-
Held Cutting Tools), AB Apprenticeship and
Training —Millwright — First Period — ISBN-07785-
4321-8,

Instructor supplied handouts

COURS AIMS/OUTCOMES:

Upon successful completion of this course, the student will be able to:

Identify and select appropi e hand tools to complete a given task.

2. Demon ate the correct use of hand tools to complete a given task.

3. Demonstrate safe working practices when using hand tools.

4. Identify, label and report hand tools which are in an unsafe or faulty condition.

5. Maintain hand tools, incl  ng sharpening, using correct st. lard operating
procedures, principles and  hniques.

6. Safely store hand tools in appropriate locations according to standard operating
procedures and manufacturer’s recommendations.

MAJOR TOPICS:

1.0  Hand tools identification and selection

2.0 Safe hand tools us:

3.0 Hand tools maintenance

4.0 Hand tools storage

LEARNING OBJECTIVES:
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1.0

2.0

3.0

Hand tools identification and selection

Identify tools as presented in the shop
Describe the use for which the tool is designed
Select the correct tools to:

1.3.1.1 Secure

1.3.2 Measure

1.3.3 Mark out

1.3.4 Cut
1.3.5 Shape
1.3.6 Finish

1.3.7 Disassemble and assemble

Safe hand tools usage

2.1

2.2

23

24

Discuss the need for correct personal protective equipment in a shop
environment,

Demonstrate the proper use of personal protective equipment in a shop
environment.

Describe ex  ples of, and rationale for, proper techniques and control
measures when usi  a tool to complete a task.

Demonstrate proper techniques and control measures when using a
required tool to ¢t plete a task.

Hand tools maintenance

3.1

32
33
34

Describe standard operating rocedures for reporting hand tools that are
identified to be  safe or fauity.

Identify and report hand tools that are in an unsafe or faulty condition.
Describe the need for routine maintenance of the hand tools in the shop.

Demonstrate the correct maintenance procedures of the hand tools in the
shop.
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4.0 Hand tools Storage

4.1 Disc  sthe :ed to safely store hand tools according to
manufactur ' recommendations and standard operating procedures of the
shop.

4.2 Demonstrate the correct and safe storage of hand tools.

FORMAL ASSESSMENT TOOLS:

1. Knowledge Based Tests
2. Practical exercises
3. Unit Projects

RECOM MENDED EVALUATION:

Skill Assessment 70%

Knowledge Assesst  at 30%

DATE DEVELOPED: February 20
REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot

Unit AUVROVFABSO01
COURSE NUMBER: MEM18003C
COURSE TI1 E: Use tools for precision work
COURSE DESCRIPTION: Thisunit involves using a variety of tools,

instruments and power equipment to perform
precision tasks on a range of metallic and non-
metallic materials. The types of precision work
covered by this unit could include:

PREREQUISITES:

scraping machine beds to precise tolerances
broaching a tapered keyway

hand reaming the bore of a spigot or bush to
a positive transition fit with shaft

core drilling (finishing) a blind locating hole
to receive a mating pin

lapping a mechanical seal to fine finish
filing complex angles and mating edges
precision grinding using flex-drive
attachment or similar

18001 Use hand tools

18002 Use power tools/hand held operations
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12023 Perform engineering measurements

CO-REQUISITES: None

COURSE HOURS: 36

SUGGESTED TEXT: MEM18.3A Resource Book: Use *~~'s for ~cision
work

}7™M18.3A Trainee WorkBook: Use tools for
precision work

LEARNING RESOURCES: Fitting and Machiningby TAFE Publications
ISBN 0 7241 38196
Instructor supplied handouts

MAJOR TOPICS:

1.0  Determiningjob rec rements
2.0  Preparing tools and toolir to produce precision outcome
3.0  Using toolsto produce work to precise specifications

LEARM NG OBJECTIVES:

1.0 Determining job requ :ments

1.1 etermine task requirements an specifications from drawings, specification
documentation instruction or work orders

1.2 Clarify, where necessary, task requirements and specifications v h appropriate
persons

1.3 Select processes/techniques such as cutting out, drilling, fitting, filing, reaming,

pping, broaching, burnishing, scraping, polishing, hand held g 1ding, or

chiselling appropriate to task, specifications and material
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AUVROVHYDRO1
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AUVROVLOGSO01
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AUVROVMISPO!
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AUVROVMODSO01
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Course Information for VET AUV Operator ROV Pilot

Unit AUVROVMODS01
COURSE NUMBER: MEM18055B
COURS TITLE: Dismantle, replace and assemble engineering
components
COURSE DESCRIPTION: This unit covers dismantling and identifying faulty

components, selecting replacements, and
assembling engineering components into assemblies
or sub-assemblies in accordance wi  standard
operating procedures.

PREREQUISITES: AUVROVCADDO01-MEMO09002B Interpret
Technical Drawing

AUVROVMECHO01-MEM12023 A Perfor
Engineering Measurements

AUVROVFABS01-MEM18001C Use Hand Tools

ROVWKSHOP0O01IMEM18002B Use Power
Tools/Hand Held Operations

CO-REQUISITES: Nil

COURSE HOURS: 54
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MAJOR TOPICS:

1.0  Dismantle engineering cc  ponents

2.0 I ntify faulty components

3.0  Select replacement components

4.0  Assemble engineer ;¢ ponents into assemblies or sub-assemblies
LEARNING OBJECTIVES:

1.0 1 :mantle engineering components

1.1 Explain why tasks need to be performed in accordance with standard
operating procedures.

1.2 Describe potential hazards and control measures in place in your shop for
dismantling and assembling engineering components, including
housekeeping.

1.3 Describe spec’ = tools and equipment used to dismantle components.

1.4 Prepare comp t for dismantling.

1.5 Dismantle components using appropriate techniques, tools and e« ipment.

1.6 Mark component parts appropriately for identification purposes.

1.7 Obtain and interpret all relevant instructions, standard operating
procedures, drawings and specifications.

2.0 Identify faulty components

2.1 Describe how to check components for conformance to specifications.

2.2 Explain where specifications of the components can be found.

2.3 Check components visually and dimensionally for conformance to
specification.

24 Where apprc  iate, ik fau y parts for repair, replacement or
adjustment.

3.0 Select replacement components

operating procedures.

3

Describe features and/or dimensions upon which replacement parts are to
be selected.
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DATE DEVELOPED: Febi ry 2010

REVISION NUMBER: DATE REVISED:

192






COURS AIMS/OUTCOMES:

1.

1.1 Determine modifici >n requirements as understood by reference to
schematics, circuit diagrams, documentation and/or consultation with
appropriate authc ty.

1.2 Analyze appropriate, maintenance reports and system output
information to confirm to the need and nature of modification.

1.3 Confirm the scope and nature of modifications as determined by
standard operatir cedures and with appropriate authority.

2.1 Carry out mo: ic 5 using correct and appropriate techniques,
tools and procedures.

2.2 Amend documentation including all reports and circuit drawing etc.
using standard operating procedures.

3.1 Check, test and evaluate modifications for compliance with desired
outcome or specification using correct and appropriate techniques, tools

and test equipment.
3.2 Recommend any additional modification changes, if required using indard
operating procedures.

MAJOR TOPICS:

1.0
2.0
3.0

1.0 Determine modification
2.0 Undertake modifications
3.0 Test and evalu e modified electronic systems

L7 ARN NG OBJECTIV™:

FORMAL ASSESSMENT TOOLS:

:bw[\)._-

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency
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RECOMMED! ED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATE DEVELOPED: February 20

REVISION NUMBER: DATE REVISED:

5



AUVROVOCNGOI
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ROVAUBPOSSO01
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AUVROVPROPOI
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AUVROVRISKO01

199



AUVROVSAFEO!
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Course Information for VET AUV Operator ROV Pilot

COURS NUMBER:

COURS TITLE:

COURSE DESCRIPTION:

PR™™"QUISI ES:

CO-REQUISITES:

COURSE HOURS:

SUGGESTED TEXT:

LEARNING F SOURC

" AUVROVSAFEQI

MEMI11011B

Undertake manual handling

This unit covers lifting and moving materials
manually and/or using basic manual handling
equipment in a wide range of environments.

None

None

None

Instructor supplied handouts
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COURSE AIMS/OUTCOMES:

Upon successful completion of this course, the student will be able to:

1. determine material weightcorrectly utilising most appropriate technique
(scales or signage).
assess risks assoc: ed with lifting.
undertake lifting techniques to standard operating procedures

individually and as a team. Types of movement, methods, storage, height
and position are considered. .

4. select appropriate ju, 2nt where required.

5. place material safely . 1 securely on moving equipment.

6. relocate material ensuring safety of zrsonnel and security of material.

7. unload material from moving equipment and place in a safe and secure manner.
MAJOR TOPICS:

1.0 I ting materials manually
2.0 ! ving/shifting materials manually

LEARNING OBJECTIVES:

1.0  Lifting materials manually

1.1 Describe the procedure for lifting materials of various weights and sizes
according to standard operating procedures

1.2 Describe the potential hazar . of using incorrect handling techniques

1.3 Assess the weight of  aterial using scales, signage and/or written or oral
information

1.4 Assess the risk of 1ally handling the material

1.5 Demonstrate proper techniques for lifting materials of various wei; ts and
sizes both individt  y and as a team

1.6 Where necessary select the appropriate lifting equipment for the material

2.0 Moving/shifting materials manually
2.1 Place material safely and securely on various types of moving equipment
2.2 Relocate materi:  ensuring safety of personnel and security of material
2.3 Unload material from moving equipment and place in a safe and secure
manner
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FORMAL ASSESSMEN. TOC S:

1. Knowledge Based Tests
2. 1 actical exercises

3. Unit Projects
4

. Holistic Projects spanning several 1 its of competency

RECO! VMIENDED EVALUATION:
Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVELOPED: February 2010
REVISION NUMBER:
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Course Information for VET AUV Operator ROV Pilot
T QUVROVSAFEO]

COURS NUMBER: MSAPMOHS200A
COURSE TITLE: WORK SAFELY
COURSE DESCRIPTION: On completion of this unit, the worker will be able

to identify Occupational Health and Safety (OHS) hazards, and assess risk, as well as
follow instructions and procedures in the workplace with minimal supervision. The
worker will also be capable of {  cipating in and contributing to OHS management
issues.

PREREQUISI ES: Nil
CO-REQUISITES: Nil
COURSE HOURS: 18
SUGGESTED TEXT:

LEARNING RESOURCES: Instructor supplied handouts
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COURSE AIMS/OUTCOMES: At the end of the course the student will be able to:

1. Identify hazards in e work area before and during work.
2. Assess risks for the identified hazards.
3. Identify controls for these hazards from procedures.
4. Review effectiver s of controls within the scope of authority
5. Identify and report remair = risk
6. Control risks when workii  ader minimal supervision by following workplace
procedures.
7. Select, use and maintain relevant personal protective equipment (PPE).
8. I -ognise emergency situations.
9. Take appropriate initial ¢ :ncy action.
10. Follow procedures for d with a range of emergencies
MAJOR TOPICS:
1.0  Identify azards and assess risk.
2.0 Follow procedures for risk control.
3.0 Follow emergency procedures.
4.0  Initiate suggestions to enhance task/job-specific safety.
5.0 £ ply knowledge of OHS I~~*slation and the organization OHS policies and

procedures.

FORMAL ASSESSMENT TOOLS:

el o

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spann x several units of con | :tency

RECOMMENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATEI VELOPED: February 2010
REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot

Unit AUVROVSENSO1
COURSE NUMBER: MEM18062B
COURSE TITLE: Install, maintain and calibrate instrumentation

sensors, transmitters and final control elements

COURSE DESCRIPTION: This 1 it covers selecting and installing appropriate
sensors and signal transmitters, maintaining and
diagnosing correct operation of sensors and signal
transmitters, and completing fault documentation

PREREQUISI ES: AUVROVELTRO1-MEMO05001B Perform manual
soldering/desoldering —electrical/electronic
components

AUVROVCADDO01-MEM09002B Interpret
technical drawing

AUVROVELTROI-MEM12004B Perform
precision electrical/electronic measurement

ROVAUVMECHO01-MEM12023A Perform
engineering measurements

AUVROVFABS01-MEM18001C Use hand tools

ROVWKSHOP001-MEM18002B Use power
tools/hand held operations

AUVROVMODS01-MEM18055B Dismantle,
replace and assemble eny 1eering components
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5.4

5.5

6.0
6.1

6.2

6.3
6.4

6.5

6.6

control device characteristics, controller modes, sig1  transmission, final
control devices

Set up correct and appropriate signal transmission test equ ment using
appropriate  hnique

Test circuits and control lines to the level necessary to detect and )calize
fault

Repairing/replacit  sensors, transmitters & final control elements

Examine and verify sensors, transmitters and final control elements for
replacement, repair overhaul using correct tools/test equipment and
appropriate principles, techniques and procedures

Select repla .ent items from manufacturers’ parts lists or catalogues to
meet specifications

Obtain replacement items

Repair and overhaul faulty items using correct principles, techniques,
tools, test equipment and procedures

Prepare repaired, overhauled and replacement items for refitting according
to standard worl procedures

Refit sensors, tr: tters and final control elements using correct
principles, tools, test equipment and procedures

Prepare refitted sensors, transmitters and final control elements for testing
and calibration

7.0 Calibrating and testing sensors, transmitters & final control elements

6.7
7

7.2
7.3

7.4

7.5

Calibrate sensors, nsmitters and final control elements against
appropriate physical standards using correct calibration devices, test
equipment, techniques and procedures

Perform zero, span and range tests using correct calibration devices, test
equipment, principles, techniques and procedures

Assess zero span and range results against manufacturers’ instructions
sheets

Repair and overhaul faulty items using correct principles, techniques,
tools, test equipment and procedures

Apply zero, span adjustments to align sensors, transmitters and final
control elements to manufacturers’ instruction sheets using correct
calibration equipment, principles, techniques and procedures

8.0 Returning sensors, transmitters and final control elements to service
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8.1 Put into ser e sensors, transmitters and final control elements on
conformance to specifications with due regard to process requirements,
safety, installation/commissioning procedures and sequence of operation

8.2 Controller modes and actions are adjusted according to specifications

8.3 Test electrical and pneumatic transmission lines and appropriate action is
taken includit the use of signal conditioning devices

8.4 Apply correct procedures in returning instrumentationto s ’ice,
including configuring, calibrating, adjusting, tuning and v: lating system
performance

8.5 Return system to service in accordance with standard operating procedures

FORM/  ASSESSMENT TOOLS:

Knowledge Based Tests

bl

Practical exercises
Unit Projects
Holistic Projects spanning several units of competency

RECON 1ENDED EVALUATION:

Skill Assessment 70%
Knowledge Asses ent 30%

DA EL VELOPED: February 201

REVISION NUMBER: DATE REVISED:
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3.0 Complete and report 1lt diagnosis and perform rectification activities.
3.1 Make work site safe in accordance with established safety procedures.
3.2 Rectification of  1lts is docum ted in accordance with established
procedures.
3.3 Record and notify appropriate people that the system faults have been
rectified in accordance with established procedures.

FORMAL ASSESSMENT TOOLS:

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

=

RECOMMENDED EVAI ATION:
Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:
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LEARNING RESOURCES: Instructor supplied handouts

COURSE AIMS/OUTCOMES:  Upon completion of this unit the student will be
able to develop computer code for embedded architecture ensuring key features of the
programming language are used | applied to develop and test solutions. Key features
may incl le use of registers, adc  sing modes, assembler instructions, subroutines and
flags.

MAJOR TOPICS:

1.0  Code development preparations.
2.0  Code development.
3.0  Code testing and documentation.

LEARNING C JECTIVES:

Determine the extent of code devi »pment work from performance specifications.
Plan activities to meet scheduled timelines.

Select appropriate development kit and software based on specified requirements.
Carry out proper implementation strategies for programming.

Use of correct syntax when developing code.

Use of key features of the programming language to develop and test solutions.
Use an analytical approach to provide most effective solutions.

Meet standards for quality of work when monitored against established
organizational or professional standards.

9. Develop testing procedures to analyze code.

10. Rectify problems in code and track outstanding issues.

11. Ensure specifications are met.

12. Write intermediate and final work reports in accordance with profession:
standards.

©NO L AW~

FORMAL ASSESSMENT TOOLS:

Knowledge Based T ts

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency
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RE OMMENDED EVALUATION:
Skill Assessment

Knowledge Assessment

DATEI .VELOPED: February 2010
RE ISION NUMBER:

70%
30%
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Course Information for VET AUV Operator ROV Pilot

Unit ROVAUVELECO0!
COURSE NUMBER: MEM J003B
COURSE TITLE: Install and Test Electrical Wiring and Circuits up to

1000 volts a.c. and 1500 volts d.c.

COURSE DESCRIPTION: Students will cover theinstallation of electrical
wiring/systems and/or enclosures, including
specialist cables, using the full range of installation
materials and techniques to any wiring circuits
which are directly or indirectly connected to a
power supply system. The sci ¢ of work includes
electrical installation work and electrical equipment
work.

PREREQUISITES: 09002 Interpret technical drawing
10002 Terminate and connect electrical wiring
12002 Perform electrical/electronic measurement
12023 Perform engineering measurements
18001 Use hand tools
18002 Use power tools/hand held o -ations

18049 Disconnect/reconnect fixed wired equipment
(up to 1000 volts a.c. and 15 ) volts d.c.)

CO-REQUISITES:
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COURSE HOURS: 108

SUGGESTED TEXT: MEM 10.3A A Install and Test Electrical Wiring
and Circuits ur “~ 1000 volts a.c. and 1500 volts d.c

LEARNING RESOURCES:

MAJOR TOPICS:

1.0 Planning the Installation

2.0 Prep ng for Electrical Installation

3.0 Insta ng the Wiring/Enclosures and/or Support Systems
4.0 ‘ommissioning and Testing the Installed Wiring System
5.0 Performing Emergency First Aid

LEARNING OBJECTIVES:

1.0 Planning the installat 1

1.1 Plan electrical installation work and electrical equipment work utilizing a range of
methods, tools and equipment appropriate to the work.

1.2 Determine special work, hazard and safety requirements.

1.3 Incorporate special work, hazard and safety requirements in the plan of
inst:  ation.

1.4 Devise work plan/strategy in accordance with legislative and regulatory
requirements and st lard oper: ng procedures.

1.5 Confirm work plan/stre y in accordance with legislative and regulatory
requirements and standard oper. ng procedures.

2.0 Preparing for electrical i lation
2.1 Undertake all work ly dto workplace procedures, and legislative
requirements.

2.2 Check materials for correct specifications.

3.0 nstalling the wiring/enclosures and/or support systems
3.1 Insti to specifications using correct, appropriate techniques, tools and
equipment
all types of cablc conductors such as single insulated, thermoplastic insulated
and sheathed, flat and circular, MIMS, steel wire armoured, flexible cords and
cables, copper and aluminium, catenary systems, shielded.

3.2 Install metallic and non-metallic conduit/enclosures to specifications using

223






Course Iy

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PI REQUISITES:

CO-REQUISITES:
COURS HOURS:
SUGGESTED TEXT:

smation for VET AUV Operator ROV Pilot
Unit ROVAUVFELECO01

MEM18046B

Fault find and or repair electrical equipment/ a nd
components up to 1000 volts a.c./1500 volts d.c.

Studentswilllocate and rectify faults in equipment
and components using up to 1000 volts a.c./1500
volts d.c. single and multi-phase power where these
are disconnected from the electrical supply. This
course includes basic mechanical disconnection,
dism: tling and re-assembly of equipment
components, enclosures, drives etc.

09002 Interpret technical drawing

10002 Terminate and connect electrical wiring
120€~ Perform electrical itronic measurement
12023 Perform engineering measurements

18001 Use hand tools

18002 Use power tools/hand held operations

126

None
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2.0 Rectifying fault(s)

2.1 Repair, equipment/component/s using correct and appropriate techniques,
procedures, tools and equipment to specifications or manufacturers’
requirements.

2.2 Replace equipment/component/s using correct and appr¢ riate techniques,
procedures, tools and equipment to specifications or manufacturers’
requirements.

2.3 Adjust equipment/component equipment/component/s using correct and
appropriate techniques, procedures, tools and equipment to specifications or
manufacturers’ requirements.

2.4 Check and test equipment/components using correct and appropriate
techniques, procedures, tools and equipment for compliance with site or
manufacturers’ specifications.

2.5 Record rectifications report to standard operating procedures, where
appropriate.

FORMAL ASSESSMENT TOOLS:

1. Knowledge Based Tests
2. Practical exercises
3. Course Projects

RECOMMENDED EVALUATION:
Skill Assessment 70%
Knowledge Assessment 30%

DATE DEVELOPED: February 2010

REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

P} REQUISITES:

CO-REQUISITES:

COURSE HOURS:

Unit ROVAUVELECO01

MEM10002B

Terminate and connect electrical wiring

This unit applies to the connection of wiring and
includes termination and connection of all types of
cords and cables, excluding specialist cables.

All testing is undertaken on completed circuits
where these are not connected to main supply, using
appropriate methods such as continuity and
resistance checks.

Specifications are obtained from
electrical/electronic circuit drawings and data

sheets.

MEN 09002B,
MENM 12002A,
MEN 18001C
Nil

108
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SUGGESTED TEXT: MEM 10.2A A Terminate and connect elec*=~al
wiring

LEARNING RESOURCES: Instructor supplied handouts

COURSE AIMS/OUTCOMES:

Upon successful completion of this course, the student will be able to:

1. undertake all work  ‘ely and to workplace procedures and State regulations and
legislative requirements.

2. checked materials for correct specifications.

3. undertake or check/inspect preparation of work for correct specifications and
locations such as cable trays, brackets, and trenches.

4. make terminations/connections to specifications, manufacturers' requirements and
to safety and State r¢ 1ilations and legislative requirements.

5. adjust and fix all brackets, clamps, holders etc. to specifications.

6. mark/tag and label i cables, wires, conductors and connections etc. to
specification.

7. test all completed wiring and connections for compliance w 1 specifications.

8. complete correctly all reports and documentation to required specifications.

MAJOR TOPICS:

1.0 1 :pare for electrical wiringtermination and connection
2.0 Connect electrical wiring

LEARMN VG OBJECTIVES:

1.0 Prepare for electrical wiringtermination and connection
1.1 Discuss safety he  -ds associated with the termination and connection of
electrical wirii
1.2 Describe where to find statutory and regulatory requirements associated
with the termination and connection of electrical wiring.
1.3 Check materials for conformance to specifications.
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1.4

1.5

1.6

1.7

Check existing and new installation site for correct location and
specification.

Read and in  pret routine information on written job instr :tions,
specificatioo  drawings and standard operating procedures.

Discuss relevant manufacturer requirements for connecting and
terminating electrical wiring and circuits.

Describe specific personal protective equipment used when terminating
and connecting electrical wiring.

2.0 Connect electrical wiring

2.1
22
23
24
25
2.6
2.7
2.8

2.9
2.10

2.11

2.12

Describe the types of wiring support.

Adjust and fix wiring supports.

Discuss protection requirements and regulations under which you work.
Describe the methods for terminating different mate s.

Make termii tions/connections to specification, manufacturer and
regulatory requirements.

Compare two wiring support techniques and discuss where each be more
benficial.

Discuss marking, tagging and labelling requirements for cables, wires,
conductors and connections.

Mark, tag and label cables, wires, conductors and connections to
specification.

Describe techniques used to test wiring connections.

Undertake testing of wiring and connections for conformance to
specification.

Use language and literacy skills to complete short reports and required
documentation.

Use measurements to check connections and components.

FORMAL ASSESSMENT TOOLS:

WD -

Knowledge Based = ts

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

RECOMMENDED EVALUATION:

Skill Assessment 70%

Knowledge Assessment 30%
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COURSE AIMS/OUTCOMES:
Upon successful completion of this course, the student will be able to:

1. select appropriate device or equipment (analogue/digital multi meters, clip-on
meter, oscilloscopes, potentiometers) and setting to obtain required measurement.

2. make appropriate connections to obtain required measurement according to
standard operating procedure.

3. obtain, interpret readings correctly and convert, where necessary, into the required
units of measurement.

4. undertake routine care such as zero and linear adjustments, inspection, checks for
serviceability and safe operation an storage of devices to manufacturer's
specifications or standard operating procedures.

MAJOR TOPICS:

1.0 Using electro-measuring :vices to 1easure variables
2.0  Maintaining electro " :vices

LEARNING OBJECTIVES:
1.0 Using electro-measuring devices to measure variables
1.1 Define terminolc - and discuss concepts relating to electrical/electronic
measurement.

1.2 Describe any relevant State legislative and regulatory requirements,
industry standards, and code of practice necessary to safely complete
required tasks.

1.3 Select appropriate measuring devices for specific applications within the
scope of this unit.

1.4 Describe wl  : to find specifications of the electro-measuring devices in
your shop.

1.5 Locate specifications of the electro-n  uring devices in your shop.

1.6 Describe how to apply the settings on each electro-measuring device.

1.7  Apply the settii  on each electro-measuring device.

1.8 Describe the procedi ; for connecting electro-measuring devices to
circuitry.

1.9  Connect electro-measuring devices to circuitry.

1.10  Describe situations where the scale for each setting on the electro-
measuring device would be different.

1.11  Describe the scale factor needed to be applied to rea ngs taken from each
electro-measurii  device.

1.12  Apply any required scale factors when using the device.

Describe po  tial hazards and control measures associate with
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2.0

electrical/electronic  zasurement in your shop.

1.14  Demonstrate any control measures associated with electrical/electronic
measurement in your shop.

1.15  Describe the appropriate personal protective equipment to be used
depending on the task.

1.16 Use appropr e personal protective equipment for the task.
Read and, where necessary, interpret information on standard operating
procedures.

1.18 Describe the procedures for obtaining electrical/electronic measurements
with the devices in your shop.

1.19  Obtain electrical/electronic measurements with the devices in your shop.

1.20  Obtain and interpret specified electrical measurements.

1.21  Perform arithmetic operations required to convert measurements into
appropriate units of measurement.

I intaining electro devices

2.1 Describe mainter e and storage requirements for a range of electro-
measuring devices.

2.2 Maintain and store electro-measuring devices to industry standard.

FC MAL ASSESSMENT TOOLS:

W N —

Rl

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

‘'OMMENDED EVALUATION:

Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVELOPED: February 2010

REVISION N' IBER: DATE REVIS D:
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Course Information for VET AUV Operator ROV Pilot

COURSE NUMBER:

COURS TITLE:

COURSE DESCRIPTION:

PF REQUISITES:

CO-REQUISITES:

COURSE HOURS:

SU /GESTED TEXT:

LEARNING RESOURCES:

COURSE AIMS/OUTCOMES:

T TOVAUVFIBROI

ICTTCO15C

Locate and identify cable system faults

This unit teaches methods to locate and identify
fibre optic and cable system faults.

Instructor supplied handouts

Upon completion of this unit the student will be

qualified to identify faults in fibre optic cables and recommend means to rectify the fault.

235



MAJOR TOPICS:

1.0  Identify and clarify nature of fault

2.0 Recommend means to rectify fault

3.0  Establish context and background information

4.0  Determine and rank likely causes of fault

5.0  Apply simple checks and tests

6.0  Obtain suitable tools and equipment to test fault if required
7.0  Apply fault finding methodology

FC MAL ASSESSMENT TOOLS:

1. k¥ owle e Based Tests

2. Practical exercises

3. Unit Projects

4. Holistic Projects spanning several units of competency

RE OMMENDED EVALUATION:
Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot

Unit ROVAUVFIBROI
COURSE NUMBER: ICTTC065C
COURSE TITLE: Splice optic fibre cable
COURSE DESCRIPTION: This unit applies to all telecommunications

ap} cations including telephony, data, video and multi media.

PREREQUISI ES:
CO-REQUISITES:

C( RSE HOURS:
SUGGESTED TEXT:
" TARNING RESOURCES: Instructor supplied handouts

CC RSE AIMS/OUTCOMES: By the end of this unit the student will learn how to
correctly splice, terminate and test f re optic cables. Special emphasis will be

placed on underwater applications of fibre use.

MAJOR TOPICS:

1.0 Prepare for splicing

2.0 Verify optical fibre cable placement
3.0 Secure optical fibre cable

4.0  Splice optical fibre cable
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Course Information for VET AUV Operator ROV Pilot

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISITES:
CO-REQUISITES:

C(C 'RSE HOURS:
SUGGESTED TEXT:

LEARNING RESOURCES:
C(C 'RSE AIMS/OUTCOMES:

LOVAUVHRALOI

MEM18019B

Assist in search and rescue operations

This unit covers undertaking preventive
maintenance checks/adjustments on neumatic
systems, and fault finding, replacing, repairing or
overhauling, and recommissioning *  eumatic
systems.

Instructor supplied handouts

1. Identify and prepare system components, assemblies or sub-assemblies for

inspection/preventative n

ntenance.

2. Carry out visual inspection and testing with appropriate test equipment according
to fluid power principles, procedures and safety requirements.
3. Perform scheduled preventative maintenance tasks including obvious repairs and

adjustments accordi
techniques/practices.

to manufacturers’ specification using fluid power

4. Identify and carry out a visual inspection of designated pneumatic system
components for the collection of fault-finding data.
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FORMAL ASSESSMENT TOOLS:

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

W=

RECOMMENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATE DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot

Unit ROVAUVHRALO!

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISI ES:
CO-REQUISITES:

CC 'RS HOURS:
SUGGESTED TEXT:

LEARNING RESOURCES:

COURSE AIMS/OUTCOMES:

MEM18021B

Maintain hydraulic systems

This unit covers undertaking preventive
maintenance checks/adjustments on ydraulic
systems, and fault finding, repairing, rectifying or
overhauling, and recommissioning hydraulic
systems.

Instructor supplied handouts

1.1 :pare system components, assemblies for inspection/preventative maintenance.

2. Carry out visual inspection a1 " testing v h appropriate test equipment using fluid
power pr ciples, procedures and safety requirements.

3. Perform scheduled preventive n  atenance tasks including obvious repairs and
adjustme s according to manufacturers’ specifications.

4. Identify designated hydraulic system components and perform a visual inspection of
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RECOMMENDED EVALUA . .ON:

Skill Assessment 70%
Knowledge Assessment 30%
DATE DEVELOPED: Febn y 2010
REVISION NUMBER: DATE REVISED:
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SU GESTED TEXT: Nil

LEARNING RESOURCES: Fitting and Machiningby TAFE Publications

ISBN 0 7241 3819 6

Instructor supplied handouts

MAJOR TOPICS:

1.0 I ntifying scope of repair and/or fit required

2.0  Repairing/replacit faulty components

3.0  Manufacturing parts/components

4.0  Fitting engineering components into assemblies or subassemblies
5.0 ( ecking operation of repaired components/unit

LEARNING OBJECTIVES:

1.0  Identifying scope of repair and/or fit required

1.1
1.2

1.3

1.4

1.5

1.6

1.9
1.10

List possible sources of operational specifications for components.
Obtain operational specifications for components from appropriate
source(s).

Interpret operational specifications for components or request,
where necessary, cli  fication from your supervisor.

Discuss the purpose of using gland packing, jointing or gasket
materials.

Discuss the importance of applying different types of lubricants
and the consequences of using inappropriate or no lubricant.
Describe how to assess operation and condition of components
against specifications.

Describe possible of out of specification indicators.

Assess operation and condition of components against
specifications.

Identify faulty/worn components.

Determine causes of fat s using appropriate engineering
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REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot
_ T ROVAUVMANTOI

COURSE NUMBER: MEM18065B

COURSE TITLE: Di  ose and repair digital equipment and components

COURSE DESCRIPTION: This unit covers locating faults in digital electronic
equipment or sub-assemblies  d replacing faulty
components.

PREREQUISITES:

CO-REQUISITES:

CC 'RSE HOURS:

SUGGESTED TEXT:

LEARNING RESOURCES: Instructor supplied handouts

CC RSE AIMS/OUTCOMES:

1. Reference equipment manuals and circuit diagrams so that the system/equipment
functions and principles are detern © :d and understood.

2. Run built-in test functions, and check fault indicators error codes and review
appropriate maintenance records.

3. Using appropriate fault finding techniques reproduce and verify fault symptoms.
4. Isolate and remove faulty equipment from system, using appropriate tools and
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Course Information for VET AUV Operator ROV Pilot

UnitROVAUVMANTO!

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUISITES:

CO-REQUISITES:
CC RSE HOURS:
SUGGESTED TEXT:

LEARNING RESOURCES:

TDMMR2301A

Operate and maintain batteries, starter motors and
power distribution syst. 1s

On completion of this unit the student will e able
to operate and monitor electrical machinery, power
distribution systems and batteries.

Instructor supplied handouts
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COURSE AIMS/OUTCOMES:

(  successful completion of this course the student will be able to:

¢ Herate and monitor batteries, starter motors and power distribution systems in
accordance with manufacturer’s instructions.

2. Correctly operate and maintain shore power.
3. Identify poor performance and faults in power distribution systen using
established faultfinding techniques.
4. Isolate faulty or malfunctioning batteries and starter motors.
5. Isolate faulty or malfunctioning power distribution systems.
. Perform repairs on « red and faulty equipment, and replace if required
7. Silence and reactive 1s as required
8. Effective coordinate repairs with established procedures
9. Keep records on the operation, testing, repair and maintenance of equipment
U
MAJOR TOPICS:
1.0 Operate and monitor electrical machinery and electronic equi nent
2.0  Repair faults in electrical machinery and electronic equipment
3.0 Complete maintenance and repair documentation
4.0 F low safety and hazard control procedures

LEARNING OBJECTIVES:

FORMAL ASSESSMENT TOOLS:

b NS

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

RECOMMENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DA E DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:
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ISBN 0 7241 3819 6

Instructor supplied handouts

COURSE AIMS/OUTCOMES:

Upon successful completion of this course, the student will be able to:

1. u lertake programmed safety and maintenance checks to prescribed procedure

2. record status/report on proforma or report orally.

3. f ow instructions and undertake removal/replacement of consumable components
such as air filters, oil wipers, grease containers, tool tips, indicator globes, fluids and
lubricants, guides and mit switch actuators to prescribed procedure.

4. replace and/or top up fluids and lubricants to prescribed schedule.

MAJOR TOPICS:

1.0 Programmed safety and maintenance checks
2.0 Programmed maintenance

LEARNING OBJECTIVES:

1.0 Programmed safety and maintenance checks

1.1

1.2

1.3

1.4

1.5

Explain the difference between ‘programmed’ and ‘operational’
maintenance checks

Explain the difference between ‘programmed’ and ‘operational” safety
checks

Explain why programmed maintenance checks and safety - =cks are
necessary

Explain why operational maintenance checks and safety checks are
necessary

Describe potential hazards associated with the machines/ec ipment in
your workshop
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Course Information for VET AUV Operator ROV Pilot

Unit ROVAUVMECHO]

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PREREQUIS! ES:

CO-REQUISITES:

MEM18005B

Perform fault diagnosis, installation and removal of
bearings

This unit covers performing routine bearing checks
during operations and non-operation, diagnosing
bearing faults, identifying bearing require :nts for
replacement or installation, and removing and
installing bearings.

9002 Interpret technical drawing

12023 Perform engineering measur ents
18001 Use hand tools

18002 Use power tools/hand held « | ‘rations
18003 Use tools for precision work

18006 Repair and fit engineering components

18055 Dismantle, replace and assemble engineering
components

Nil
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3.0

4.0

5.0

6.0

2.5 Determine, where necessary, corrective action to avoid recurrences.

Identifying bearing requirements for replacement or installation

3.1 Inspect bearing installation and determine task requirements.

3.2 Determine operational function of bearings to be installed or replaced
using bearil  and engineering principles.

Removing bearings

41  Determine tools and bearing removal techniques for e task.

4.2 Remove bearings from shafts or bearii  housings with minimal damage to
components.

43 Inspect serviceable items using measuring and test equipment appropriate
to the task.

4.4  Repair serviceable items using engineering techniques, tools and
equipment appropriate to the task.

Installing plain bearir _

5.1 Select standard replaceable items for plain, wrapped, flanged, split bush
and thrust b ings from manufacturers’ parts lists, catalogues or
engineering drawings.

5.2 Select tools and installation techniques appropriate to the task.

53 Size bearings to correct clearance.

5.4  Ensure lubrication requirements are catered for to meet specification

d/or application requirements.

5.5 Fit bearings correctly.

5.6  Tension down and run bearings according to standar operating
procedures or manufacturers’ recommendations.

5.7 Check final clearance, adjustments and lubrication and take corrective
action if necessary.

Installing anti-friction bearings

6.1 Select stand .rep zable ball and roller anti-frictic bearings from
manufacture  catalogues, spare parts lists or from interpretations of
engineering drawings.

6.2 Determine inside/outside bearing diameters from specifications or
manufacturers’ catalc 1e.

6.3 Check inside/outside bearing diameters using measuring instruments
appropriate to the task.

6.4 Check housings size and shafts for correct fit and clearances.

6.5 Select installation techniques appropriate to the task.

6.6 Fit bearings to shafts or housing using engineering principles and tools,
equipment, techniques fitted appropriate to the task.

6.7 Bearings are aled and, where required, capped to specifications.
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FC MAL ASSESSMENT TOOLS:

1. Knowlec Based Tests
2. Practical :rcises

3. UnitPro s

RECOMMENDED EVALUATION:
Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVELOPED: February 2010
REVISION NUMBER:
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Course Information for VET AUV Operator ROV Pilot

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PF REQUISITES:

CO-REQUISI ES:

COURS HOURS:

SU GESTED TEXT:

LEARNING RESOURCI

Unit AUVROVMECHOI

MEMI8013B

Perform gland packing

Thisunit covers inspecting glands and gland
packing, and removing and replacing or topping up
gland packing. The unit applies to, but is not limited
to, packing for high or low temperatures and
pressures, solids, gases, liquids.

18001 Use hand tools

12023 Perform engineering measurements

None

36

MEMI18.13A A resource book,

Fitting and Machiningby TAl  Publications
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ISBN 0 7241 3819 6

Instructor supplied handouts

MAJOR TOPICS:

1.0  Inspecting glands and gland packing
2.0  Removing gland packing
3.0  Replacing or toppir up and packing

LEARNING OBJECTIVES:

1.0 Inspecting glands and _ and packing
1.1 Describe the principles of gland acking
1.2 Describe the various types of gland packing
1.3 Discuss the reasons for selecting gland packing over other methods « sealing
1.4 Inspect stuffing box assembly and gland packing to determine job

requirements

2.0 Removing gland packing

2.1
2.2
2.3

3.0 Repl
3.1

3.2
3.3

3.4

3.5

ing or topping up gland packing

Describe the tools/equipment used to remove gland packing
Discuss the techniques used to remove gland packing

Extract or remove and packing using appropriate engineering
techniques, tools and equipment

Select correct and appropriate gland packing to conform with ap; cation
and/or specifications

Describe the methods of cutting gland packing

Cut gland packing to size and shape to conform with application and/or
specifications

Fill the stuffing box with appropriate packing material such as carbon,
hemp, rubber, leather, teflon, felt, and neoprene that are flat, ribbon,
square, round, moulded, dry and lubricated using standard operating
procedures or manufacturers’ recommended procedures

Describe control measures, including housekeeping and permits, used
when reassemblii and
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3.6 Reassemble the gland using standard operating procedures or
manufacturers’ recommended procedures

FC MAL ASSESSMENT TOOLS:

1. Knowledge Based Tests
2. Practical exercises
3. Unit Projects

RECOMMENDED EVALUATION:
Skill Assessmel 70%

Knowledge Assessment 30%

DATE DEVELOPED: Febr y 2010
REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot
"™t ROVAUVMECHO01

COURSE NUMBER: MEM18018C
COURSE TITLE: Maintain pneumatic system ¢ 1ponents
COURSE DESCRIPTION: This unit covers checking pneumatic syste

components, and identifying and repairing or
replacing faulty components. Pneumatic system
components are identified, inspected and assessed
using fluid power principles to predetermined
specifications interpreted from data sheets and
circuits diagrams. Correct operational function of
equipment components is confirmed and
commissioned in conformance with specification,
using standard operating procedures.

PREREQUISI ES: 09002 Interpret technical drawing
12023 Perform engineering measurements
18001 se hand tools
18002 Use power tools/hand held operations
18003 Use tools for precision work
18006 Repair and fit engineering components

18055 Dismantle, replace and assen le engineering
components

CO-REQUISITES:
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MAJOR TOPICS:

1.0 Check pneumatic system components (as described in outcome section)

2.0  Identify, repair orreplace faulty pne natic system components

LEARNING OBJECTIVES:

1.0 Check pneumatic system components (as described in outcome section)

1.1
1.2
1.3

1.4
1.5
1.6
1.7

1.8

1.9

List the individv  components within the pneumatic syste  in your shop

Describe characteristics/operational function ¢ each component

Explain where to find the specifications of each pneumatic system

component

Obtain, interpret 1d follow written job instructions, speci ations,

standard operating procedures, charts, lists, drawings, relevant data sheets

and other applicable reference documents

Plan and seqi « testing operations

Check and clarify task-related information

Describe the uip :nt to test pneumatic system components

Describe the procedures for inspecting and testing pneumatic system
components

Check individual cc  ponents within the pneumatic system for correct
operation

1.10 Inspect and test pneumatic system components to specific: ons

2.0 Identify, repair orreplace faulty pneumatic system components

2.1

2.2
2.3
2.4
2.5
2.6
2.7

Discuss potential hazard and control measures associated with maintaining
pneumatic system components, including houseke: ing

Follow safe work p tices and procedures

Describe characteristics of faulty system components

Describe the potential causes of faulty pneumatic compon ts

Describe the safety procedures for working on pneumatic components

Describe the , ycedure for repairing pneumatic system components

Select replacement parts from manufacturers'/suppliers' catalogues

277



2.8 Dismantle and repair faulty system components following procedures
2.9 Assemble pneumatic system components as per standard operating
procedures
2.10 Describe the procedures for checking the repaired pneumatic system
operation
2.11 Check repaired/replaced pneumatic system components for correct
operation
2.12 Check the operation of the repaired/replaced pneumatic system for
conformance to specification
2.13 Describe the reporting/recording procedures associated with identifying,
repairing or replacing system components
2.14 Complete service reports, where necessary

FORM/ < ASSESSMENT TOOLS:

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

halb ol

RECON 1ENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATEIL VELOPED: February 2010
REVISION NUMBER: DATE REVIS.LD:
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ROVAUVOPEROI

279



ROVAUVROBSO01
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Course Information for VET AUV Operator ROV Pilot

UnitROVAUVROB<"!
COURSE NUMBER: MEMO07039A
COURSE TITLE: Write programs for industrial robots
COURSE DESCRIPTION: This unit covers planning and writing computer

programs for robot operations.

PR REQUISI ES:
CO-REQUISITES:

COURSE HOURS:
SUGGESTED TEXT:
LEARNING F SOURCES: Instructor supplied handouts

COURSE AIMS/OUTCOMES:  This unit applies to the writing of programs to
achieve operating specifications. Programs are in accordance with manufacturers’

opt iting procedures, manufacturer specific language and the functional parameters of
the Hbot.
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appropriate technical experts or other technical reference sources.
4.3 Edit program if necessary to adjust operation as required.

4.4 Check components for conformance to specifications as required.

FC MAL ASSESSMENT . DOLS:

k owledge Based Tests

Practical exercises

U itPrc cts

Holistic -ojects spanning several units of competency

B

RE 'OMMENDED EVAI ATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATE DEVELOPED: February 2010
REVISION NI IBER: DATE REVISED:
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LEARNING OBJECTIVES:
FC MAL ASSESSMENT TOOLS:

1. ¥ owledge Based Tests

2. Practical exercises

3. U it Projects

4. Holistic Projects spanning several units of competency

RI OMMENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DATE DEVELOPED: Febnn -y 2010
REVISION NUMBER: DATE REVISED:
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ROVMANIPSOC
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Course Information for VET AUV Operator ROV Pilot

COURSE NUMBER:

COURSE TITLE:

COURSE DESCRIPTION:

PE REQUISITES:
CO-REQUISITES:

COURSE HOURS:
SU GESTED TEXT:

LEARNING RESOURCES:

TT._2s DNINYIZLZOTIINDANANT

MEMO08015B

Apply protective coatings (advanced)

This unit applies to spraying pre-treatments and
protective coatings incl ling conventional, two
pack, and plural component.

Instructor supplied handouts
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MAJOR TOPICS:

1.0 Determine job requirements.

2.0  Setup equipment.

3.0  Inspect surface prior to cleaning.

4.0  Prepare surfaces using abrasive blasting.

5.0 Inspect prepared sur :e.

LEARNING OBJECTIVES:

FORMAL ASSESSMENT TOOLS:

1. Knowledge Based Tests

2. Practical exercises

3. Unit Projects

4. Holistic Projects spanning several units of competency

RECON 1ENDED EVALUATION:

Skill Assessment 70%
Knowledge Assessment 30%
DA EI VELOPED: February 201
RE [ISION NUMBER: DATE REVISED:
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1.0

2.0

3.0

4.0

Power tools identification and selection

1.1 Identify power tools and parts as presented in the shop
1.2 Describe the use for which the tool is designed
1.3 Select the correct tools to mark out, shape, finish and drill.

Safe hand tools us: :

2.1Discuss the 1 :d for correct personal protective equipment in a shop

environment.

2.2 Demonstrate the proper use of personal protective equipment in a
shop enviror ent.

23 Describe examples of, and rationale for, proper techniques and
control measures when using a tool to complete a task.

2.4 Demonstrate proper techniques and control measures when using
a required tool to complete a task.

2.5  Demonstrate proper techniques for the replacement of power tool
attachments such as b les, bits and wheels.

Power tools maintenance

3.1 Describe standard operating procedures for reporting power tools
that are identified to be unsafe or faulty.

3.2 Identify and report power tools that are in an unsafe or faulty
condition.

3.3 Describe the need for routine maintenance of the power tools in the
shop.

3.4  Demonstrate the correct maintenance procedures of the power
tools in the shop.

Power tools Storage

4.1 Discuss the need to safely store power tools according to
manufacturers’ recon  :ndations and standard operating procedures of the
shop.

4.2  Demonstrate the correct and safe storage of power tools.
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FC MAL ASSESSMENT TOOLS:

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

2w~

RECON 1ENDED EVALUA..ON:

Skill Assessment 70%

Knowledge Assessment 30%

DATE DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:
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Course Information for VET AUV Operator ROV Pilot

U~*ROVWKSHOP00I

CC RSE NU! 3ER:

COURSE TITLE:

CC RSE DESCRIPTION:

PREREQUISITES:
CO-REQUISITES:

CC RSE HOURS:
SUGGESTED TEXT:

LEARNING RESOURCES:
CC RSE AIMS/OUTCOMES:

to:

TDMMBI301A

Carry out shipboard fabrication and repair operations

On completion of this unit the student will be able
to locate, isolate and effectively repair defective
equipment using the shipboard workshop and
supplied tools.

Instructor supplied handouts

On completion of the unit the student will be able

1. C ryoutinspections of vessel structures and components in accordance with

vessel’s survey requirements.

2. Investigate damaged, faulty or deteriorated structures and components in

a ordance with sound et
Recognize and report dar

(8]

" zering practice.
:d and faulty equipment

4. Take Appropriate action is taken in consultation with the responsible engineer to
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I

1.0
2.0
3.0
4.0

prevent further dam :in accordance with vessel's planned maintenance system
or procedures, established marine engineering practice, safety reg ations and
manufacturer's instructions

Notify senior engineer prior to carrying out repairs.

Work safely with others during the manufacturing process.
Identify, select and use appropriate tools to effect the repair.

Fabricate and repair vessel structures, components an fittings are conducted in
accordance with safety regulations and company procedures in consultation with
the responsible engineer

Maintain records concerning any identified structural or component faults or
deterioration and related fabrication and repair operations!(]

AJOR TOPICS:

Detect, identify and investigate faulty and deteriorated structures . d components
F oricate and repair faulty and dete Hrated structures and components
Follow safety and hazard control procedures

Complete maintenance and repair documentation

FORMAL ASSESSMENT TOOLS:

1
2
3.
4

Knowledge Based Tests

Practical exercises

Unit Projects

Holistic Projects spanning several units of competency

RECOMMENDED EVAI ATION:

¢ ill Assessment 70%
Knowledge Assessment 30%
DA E DEVELOPED: February 2010
REVISION NUMBER: DATE REVISED:
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