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GOVERNMENT NOTICES

SOUTH AFRICAN QUALIFICATIONS AUTHORITY
No. 1178 20 September 2002

Ertablished in terms of Act 38 of 1995

SOUTH AFRICAN QUALIFICATIONS AUTHORITY (SAQA)

In accordance with regulation 24(c) of the National Standards Bodies Regulations of 28 March
1998, the Standards Generating Body (SGB) for "

Manufacturing and Assembly

Registered by NSB 06, Manufacturing, Engineering and Technology, pubiishes the- foliowing
qualifications and unit standards for public comment.

This notice contains the titles, fields, sub-fields, NQF levels, credits, and purpose of the
qualification and unit standards upon which qualifications are based. The full qualification and
unit standards can be accessed via the SAQA web-site at www.saga.org.za. Copies may also
be obtained from the Directorate of Standards Setting and Development at the SAQA offices,
659 Pienaar street, Brooklyn, Pretoria.

Comment on the unit standards should reach SAQA at the address befow and no later than
21 October 2002. All correspondence should be marked Standards Setting — SGB for
Manufacturing and Assembly and addressed to '

The Director: Standards Setting and Development
_ SAQA
- Attention: Mr. D Mphuthing
Postnet Suite 248
Private Bag X06
Waterkloof
0145
or faxed to 012 — 482 0907

f( SAMUEL B.A. ISAACS
EXECUTIVE OFFICER
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Engineering Fabrication: NQF Level 2

Field: Manufacturing, engineering and technology - NSB 06
 Sub-field: Manufacturing & assembly

Level: 2

Credit: 159

Issue date:

Review date:

Rationale of the qualification:

This is the first qualification in a series for leamers who want to follow a career in the field of
engineering fabrication, which includes boiler making, sheet metal working, welding and vehicle body
building. This qualification focuses on developing skills and knowledge necessary to begin such a

career.

It enables leamers who have gained relevant experience in the workplace to gain credits through the
RPL process. The qualification also forms thé basis for further learning in the field of engineering
fabrication where the learner will be able to specialise in one of the following skill areas: Light / Heavy
Fabrication or Welding.
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Purpose: . o

The purpose of this qualification is to provide learners, education and training providers and employers
with the standards and the range of learning required to work effectively in various industries making
use of engineering fabrication skills and to meet the challenges of such an environment.

The chief skill that is recognised in this qualification is the ability to produce simple components using
a variety of fabrication methods. This capability requires an understanding of basic fabrication theoi'y;
machinery functioning, operation and maintenance; engineering materials and tools; concepts of
measurement; basic engineering drawing and development of components and simple methods of
cutting and joining metals.

Hand skills play a vital role in this qualification.

Qualified learners will also understand:
» The basics of how a business functions
» Theirrole in the business, i.e. in fabrication and related activities .
» How they are affected by legislation, regulations, agreements and policies related to their
particular work environment
With this understanding, learners will be able to participate in workplace activities

Access to the Qualification:
Open Access

This qualification series recognises skills, knowledge and values relevant to a workplace. It is
designed for learners who: "
e Have attended courses and then épply the knowledge gained to activities in'the workplace
* Are already workers and have acquired the skills and knowledge without attending formal
courses |
* Are part of a learnership programme which integrates structured learning and work experience.

Learning assumed to be in place;
This qualification assumes learners have a General Education and Training Certificate at NQF
Level 1, or alternatively, ABET qualifications. '



6 No. 23842 GOVERNMENT GAZETTE, 20 SEPTEMBER 2002

If the learner does not already have such a qualification, learning in preparation for this qualification
would also have to include:

« Literacy and numeracy

¢ Basic concepts of science and techhoiogy

Exit Level Outcomes and Assessment Criteria:

Exit level outcome 1
Demonstrate an understanding of fabrication methods and an ability to produce simple components
that meet quality and output requirements, working safely and in an environmentally aware manner.

Associated Assessment Criteria
o Output and quality requirements are met
o Safe working practices are adhered to
e Can respond to questions and discuss issues related to the theoretical principles of fabrication,
the various fabrication methods and the functioning of machinery

Exit level outcome 2
Identify engineering materials used in the fabrication process and describe their characteristics and

applications.

Associated Assessment Criteria
« Fabrication materials are identified and their properties described
e Can respond to questions and discuss issues related to the common applicatiohs and methods

of fabricating using engineering materials

Exit level outcome 3
Demonstrate an ability to read, interpret and produce basic engineering drawings and sketches.

Associated Assessment Criteria
e Components to be fabricated are identified and requirements interpreted from engineering
drawing or sketch |
+ Engineering drawing or sketch is produced to meet job requirements
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e Can respond to questions and discuss issues related to engineering drawing concepts and
material lists

Exit level outcome 4
Demonstrate an ability to select, use and care for fabrication machinery.

Associated Assessment Criteria
e Machinery is used in accordance with manufacturer’s specifications
» Lubricating agents are applied consistently and systematically
* Can respond to questions and discuss issues related to the use and maintenance of machinery

Exit level outcome 5 _ :
Work effectively with bthers, understand own role in the organisation and understand the purpose of
‘the organisation in the economy of the country.

Associated Assessment Criteria
e Receive and act on information or decisions
» Report or pass on relevant information
* Respond to questions and discuss issues at the level of the .quaiiﬁcatio.n related to own role
and the purpose of the organisation "

Exit level outcome 6
Demonstrate the ability to communicate with peers and members of supervisory / management levels
by summarising information and expressing opinions on given information in spoken form.

Associated Assessment Criteria
» Communication is effective, regular and ongoing
 Information is clear and accurate and conveyed in a timely manner
* Relationships with peers and supervisory / management levels are established and functioning

_ Exit ievel outcome 7
Demonstrate an understanding of options for further learning in this or a related field of learning and

preparation requirements for such leaming.
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Associated Assessment Criteria
e Options are explained

¢ Preparation requirements are éxplained

International comparability .
Other, similar outcomes-based qualifications, ceriificates or skills standards in New Zealand and the
United Kingdom have been used extensively to inform this qualification and its associated standards,

and it compares favourably with them.

Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to show
they are able to integrate concepts, actions and ideas achieved across a range of unit standards and
contexts. Integrated assessment must evaluate the quality of observable performance as well as the
thinking behind the performance. '

Some assessment aspects will demand practical demonstration while others may not. In some cases
inference will be necessary to determine competence depending on the nature and context within
which performance takes place.

Since this is a foundational qualification, it is necessary to ensure that the fundamental part of the
qualification is also targeted to ensure that while the competence niay have been achieved in a
particular context, learners are able to apply it in a range of other contexts and for further learning. The
assessment should also ensure that ali the critical crossfield outcomes have been achieved.

Recognition of prior learning:

This qualification may be obtained through RPL. The learner should be thoroughly briefed on the
mechanism to be used and support and guidance should be provided. Care should be taken that the
mechanism used provides the learner with an opportunity to demonstrate competence and is not so
onerous as to prevent learners from taking up the RPL option fowards gaining a quaiification.

Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from one
context to another. Employers or institutions should be able to evaluate the outcomes of 'this
qualification against the needs of their context and structure top-up learning appropriately. Equally,
holders of other qualifications may be evaluated against this qualification for the purpose of RPL.
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Moderation Options: ) _
¢ Anyone assessing a learner agamst thfs qualiﬁcatlon must be reglstered as an assessor with
the relevant ETQA -
* ‘Any institution or learning provider oﬂ‘eﬁnglleaming towards the achievement of this
| qualification should be accredited as a provider with the relevant ETQA
» Moderation of assessment should be overseen by the relevant ETQA according to the
- moderation guidelines provided for in this qualification as well as the agreed ETQA guidelines

Criteria for registration of assessors _
The following criteria should be applied by the relevant ETQA:
. 1. Appropriate qualification in the field of engmeenng fabrication and a minimum of two years’
experience in-an engineering fabrication environment. The subject matter expenence of the _
* assessor can be established by recognition of prior learning _
2.- Appropriate experience and understandmg of assessment theory, processes and practlces
3. Good mter-personal skills and the ability to balance the conflicting requlrements of '
- Maintaining national standards
* The interests of the learner -
*» The need for transformation and redressing the legacies of the past
* The cultural background and language of the ieai'ner _
4. Registration as an assessor with the MERS ETQA or any other relevant ETQA
5.. Any other criteria required by the MERS ETQA or any other relevant ETQA



NATIONAL CERTIFICATE IN ENGINEERING FABRICATION — NQF LEVEL 2

investigate and monitor the

arc welding process in the down hand

Ieaming related to the purpose

Level 2 Fundamental NLRD 1D Level 2 Core NLRD ID Level 2 Elective Choice of: NLRD ID
Communication Fabrication (Light / Heavy) Directly related to the core
Maintain and adapt oral 8962 Select, use and care for engineering hand 12216 8 | Join metals using the resistance 12482 4—1
communication tools welding process
Access and use information 8963 Select, use and care for engineering 12476 4 Indlfectly related to the core
from texts - measuring equipment
8964 Select, use and care for engineering 12219 6 | Perform basic first aid 12483 4

Write for a defined context '

power tools

8964 [dentify engineering materiéls, their 12477 | 4 | Perform basic fire fighting 12484 4
'| Communicate at work ' characteristics and applications and ‘ '

common metal tests used in engineering
Maths Draw and interpret simple engineering 12478 10 | Manage personal finance - 12464 6

drawings . ' _
Measure, estimate and 12444 Mechanically cut, drill and punch 12239 . | 10 | Operate a personal computer 12485 6
calculate physical quantities fabrication materials syslam ' |
and explore, describe and
represent geometrical
relationships in two
dimensions in different life or
workplace contexts
Demonstrate understanding 12472 - Form and-shape sheet metal using hand 12240 8 | Use a personal computer 12486 3
of rational and irrational - or power operated machines sysiem |
numbers, and number '
systems, within the context of
televant calculations .
Use mathematics to 7469 Weld work pieces with the shielded metal 12479 20 | Other standards or additional 12487

Zv8ce ON Ol
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financial aspects of personal
and community life

position

of the qualification

Minimum elective credits

€00¢ HIgINT1d3S 02 'LINYHIOMSIYVLS

Apply basic knowledge of 12443 Weld workpieces with the oxy-acetylene 12480 | 10 12 |
statistics in order to 3 | gas welding process in the down hand ' required for qualification 5
investigate life and work position
related problems
Work with a range of patterns | 9007 5 | Cut materials using the oxy-fuel gas 12243 10
and basic functions to solve cutting process (manual cutting)
related problems "
2 | Sling loads. 12481 4
Safety, Health, Environment and
: P | Quality Assurance )
Understand and deal with 12474 3 | Work safely and use safety equipment 9443 4
HIV/Aids personally and in - | |
the workplace ;
Develop a persoqél learning 12475 6 | Business relations
plan and prepare for - ' :
assessment reflecting the
outcomes stated below _ _
Explain the individual's role within - 12466 | 4
| business _ .
TDevelop.a learning plan and a portfolio for | 12465 | &
assessment ; :
Understand and deal with HIV/AIDS 12463 3 _ :
Total Fundamental 45 | Total Core 11 | Total Elective 12
- 1 ;
Total for qualification 16

LL- 2¥8E2 ON
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NATIONAL CERTIFICATE IN ENGINEERING FABRICATION — NQF LEVEL 2

Unit standards developed for this qualification:
UNIT STANDARDS ON NQF LEVEL 2

CORE

Title 1: Draw and interpret simple engineering drawings

Title 2: Mechanically cut, drill and punch fabrication materials

Title 3: Form and shape sheetmetal using hand or power operated machines

Title 4: Weld workpieces with the shié!ded metal arc welding process in the downhand position
Title 5: Weld workpieces with the oxy-acetylene gas welding process in the downhand position
Title 6: Cut metals using the oxy-fuel gas cutting process (manual cutting)

ELECTIVE

Title 7: Join metals using the resistance welding process

UNIT STANDARDS AND SPECIFIC OUTCOMES IN NATIONAL CERTIFICATE IN ENGINEERING
" FABRICATION — NQF LEVEL 2

Title 1: ‘Draw and interpret simple engineering drawings
Specific outcorﬁe' 1.1: Interpret engineering drawings
o ldentify components and assemblies
» Recognise and interpret material reguirements
« Identify dimensions and detailed instructions
e |dentify and interpret symbols and conventions
Specific outcome 1.2:  Produce drawings
Specific outcome 1.3:  Check drawings for compliance with job requirements
Specific outcome 1.4: Recognise problems and report to appropriate personnel

Title 2: Mechanically cut, drill and punch fabrication materials
Specific outcome 2.1:  Prepare for work activity
' « Interpret job instructions and determine sequence of operations
o Select equipment and lubricants
« Prepare equipment for operation, including routine maintenance and
pre-operational checks
o Select and fit correct tooling
o Replace wom tooling, if required
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- Verify material properties with supervisor
¢ Prepare material for cutting, drilling and punching operations
» I|dentify potential hazards and take preventatfve action
Specific outcome 2.2:  Cut, drill and punch metals
» Confirm blade clearances, drill speeds and feeds
» Cut, drill and punch materials to specifications
¢ Dispose of waste materials
e Store reusable material
» Clean and restore work area
Specific outcome 2.3:  Apply quality checks on cut, drilled and punched material
¢ Inspect and measure cut materials -
e |dentify and report non-conformances
Specific outcome 2.4:  Recognise and report problems
Specific outcome 2.5:  Report outcomes of work done
Specific outcome 2.6:  Apply safe working practices and discuss issues related to safety of self, feliow-
workers, machines, equipment, materials and the environment

Title 3: Form and shape sheetmetal using hand or power operated machmes
Specific outcome 3.1:  Prepare for forming and shaping material
e Interpret job instructions and determine sequence of operations
* Selectand prepare equipment for operation including rouhne
maintenance and pre-operational checks '
* Check that equipment and materials required are at the womstabon
e Evaluate limitations of materials '
» Perform calculations _
*  Mark off workpiece according to job requirements
. * Identify potential hazards and take preventative action
Specific outcome 3.2:  Form and shape materials
s Adjust machine settings
s Carryout forming and shaping Operahons
¢ Dispose of waste material
* Store reusable materials
Specific outcome 3.3: Visually inspect and measure fabricated items for conformance
Specific outcome 3.4: Idéntffy and report non-conformances to appropriate personnel
Specific outcome 3.5: Repbr__t outcomes of work done
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Specific outcome 3.6:

Title 4:
position

Specific outcome 4.1:
Specific outcome 4.2:

Specific outcome 4.3:
Specific outcome 4.4:
Specific outcome 4.5:
Specific outcome 4.6:

Title 5:
position

Specific outcome 5.1:
Specific outcome 5.2;

Specific outcome 5.3:
Specific outcome 5.4:
Specific outcome 5.5:
Specific outcome 5.6:

Title 6:

Specific outcome 6.1:
Specific outcome 6.2:
Specific outcome 6.3:
Specific outcome 6.4:

Title 7:

Specific outcome 7.1:

Apply safe working practices and discuss issues related to safety of self, fellow
workers, machines, equipment, materials and the environment

Weld workpieces with the shielded metal arc welding process in the down hand

- Describe and explain the gas metal arc welding process

Select, assemble and conduct pre operational checks of gas metal arc welding
equipment

Prepare work pieces prior to welding

Weld workpieces

Inspect welded work piece for defects

Care and store welding consumables and equipment

Weld workpieces with the oxy-acetylene gas welding process in the downhand

Describe and explain the oxyacetylene gas welding process
Select, assemble and conduct pre operational checks of oxyacetylene gas welding

_ equipment

Prepare work pieces prior fo welding

Weld metals with oxyacetylene gas welding process
Inspect welded work piece for defects

Care and store welding consumables and equipment

Cut metals using the _dxy-fuel gas cutﬁng process (manual cutting)

Describe the oxy-fuel cutting process

. Prepare for the oxy fuel cutting operation

Cut material o
Care and storage of cutting equipment, tools, and materials

Join metals using the resistance welding process

Prepare for work activity
¢ Interpret job instructions and determine sequence of operations
+ Find relevant worksite procedure and determine operational
requirements '
o Selectand prepare equipment for operation including routine
maintenance and pre-operational checks
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Specific outcome 7.2:

Specific outcome 7.3:

Specific outcome 7.4:
Specific outcome 7.5:
Specific outcome 7.6:

e Implement maintenance procedures for copper electrodes
* Adjust settings and assemb!e equipment \
e Check that consumables reqwred are at the workstatnon
‘o Prepare materials for welding '
o |dentify hazards and take preventa!ive action
Join metals using the resistance weidmg process
o Set up workpiece:
» Establish welding parameters
~ ' Weld materials e
. Dlspose of waste matenals
* Store reusable material B
Apply quality checks on welded meials
© e Identify and correct welding defects
e Clean welds after weldlng
e Check completed weld using visual examination
Recognise and report problems of quality, operation, output, safety
Report outcomes of work done _
Apply safe worklng practlces and dlscuss issues reiated to safety of self, fellow
workers, machines, equipment, materials and the environment
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TITLE 4: Demonstrate knowledge of basic Good Manufacturing Practices (GMP) in a
Chemical Manufacturing environment

SO 1: Demonstrate knowledge of GMP as it relates to self and others.

SO 2: Demonstrate knowledge of GMP as it pertains to the use of tools and equipment.

SO 3: Demonstrate knowledge of GMP as it pertains to material and product handling and
storage. -

TITLE 5: Establish equipment start-up conditions to specified state

SO 1: Demonstrate an understanding of the start up conditions for equipment
SO 2: Accomplish start up conditions for equipment by completing a range of ehecks and tests
SO 3 Demonstrate an understanding of actions to correct abnormal start up conditions

TITLE 6: Shut down equipment to a specific state

SO 1: Establish equipment shutdown conditions
SO 2: Shut down equipment to a specified state

TITLE 7: Start up and operate equipment to specified state

SO 1: Establish conditions for and start up designated equipment
SO 2: Achieve and maintain normal operating conditions
30 3: Communicate information concerning operating conditions
SO 4: Correct abnormal equipment operating conditions

UNIT STANDARD TITLES AND SPECIFIC OUTCOMES (SO) AT NQF 3
TITLE 1: Collect and interpret non-routine information regarding system conditions

SO 1: Gather information pertaining to faults affecting system condition

SO 2: Diagnose faults affecting system conditions and take appropriate action
SO 3: Record field readings, of non-routine system conditions

SO 4: Communicate non-routine information on system conditions

TITLE 2: Conform to and apply legislation and operational instructions in chemical
processing

SO 1: Explain relevant legislation and related standard operating procedures

SO 2: Review compliance in the workplace with relevant legislation and related standard
operation procedures in a critical manner

SO 3: Comply with relevant legislation and related standard operating procedures

SO 4: Comment on compliance with relevant legislation and related standard operating
procedures

TITLE 3: Contribute to the maintenance of a system

SO 1: Prepare the system for maintenance

SO 2: Prepare the work area for maintenance

SO 3: Accept system back after maintenance is completed
TITLE 4: Establish system start up conditions

SO 1: Prepare for system start up

SO 2: Complete checks and tests for system start up
SO 3: Communicate information concerning checks and tests
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SO 4. Report and rectify abnormal pre start up conditions of a system
TITLE 5: Monitor and maintain system conditions

SO 1: Hand over and accept a shift

80O 2: Prepare for and record system routines and checks

SO 3: Complete routine system checks _

SO 4: Maintain availability of system consumables

SO 5: Demonstrate an understanding of maintaining the system free of contaminants

TITLE 6: Respond to hazardous conditions or emergencies

SO 1: Report incidents, hazardous conditions or emergencies
SO 2: Respond to incidents, hazard conditions or emergencies
SO 3: Correct incidents, hazardous conditions or emergencies

TITLE 7: Shut down the system to a specified state

SO 1: Establish shut down conditions for the system

S0 2: Shut down the system to a specified state

S0 3: Communicate information concerning system shut down
SO 4: Correct abnormal system shut down conditions

TITLE 8: Solve operating problems using process chemistry and related technblogy

SO 1: Identify and quantify the process variables deviating from the standard during process
cperation

SO 2: Establish and execute the optimum action to be taken

SO 3: Select solutions

S0 4: Implement solutions and carryout follow-up activities

TITLE 9: Start up the system
SO 1: Start designated system
SO 2: Achieve normal operating conditions

S0 3: Communicate information concerning system start-up
S0 4: Correct abnormal system start-up conditions

UNIT STANDARD TITLES AND SPECIFIC OUTCOMES (SO) AT NQF 4

TITLE 1: Collect, interpret and communicate process conditions
SO 1: Monitor and analyse information concerning process conditions
SO 2: Communicate information on process conditions

80 3: Exchange information on process conditions at handover
TITLE 2; Control the process within set parameters

SO 1:  Exchange of information during control of process
SO 2: Control process effectively

TITLE 3: Establish process start up conditions
SO 1. Prepare for process start up

SO 2: Complete checks and tests for process start up
80 3: Communicate information concerning checks and tests
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SO 4: Report and rectify abnormal pre start up process cond itions

TITLE 4: Respond to abnormal process conditions

SO 1: Diagnose faults affecting process conditions as per operating principles and theory
SO 2: Correct abnormal process conditions as per operating principles and theory
SO 3: Communicate abnormal process conditions on actions taken

TITLE 5: Respond to hazardous and emergency conditions

+80 1: Report incidents, hazardous conditions-and / or emergencies
SO 2: Respond to incidents, hazardous conditions or emergencies according to procedures

TITLE 6: Shut down the process to a specified state

SO 1: Establish shut down conditions for the process

SO 2:. Shut down the process to a specified state

SO 3: Communicate information concerning process shut down
SO 4: Correct abnormal process shut down conditions

TITLE 7: Starting the process

SO 1: Demonstrate an understanding of the start-up process
SO 2: Start designated process

SO 3: Achieve normal operating conditions

S0 4: Communicate information concerning process start up
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No. 1180 - 20 September 2002

4]

SOUTH AFRICAN QUALIFICATIONS AUTHORITY (SAQA)

In accordance with regulation 24(0) of the National Standards B'odies'éeguiations of 28 March
1998, the Standards Generating Body (SGB) for

- M.anufaczturing and Assembly

Registered by NSB 06, Manufacturing, Engineering and Technology, publishes the foliowing
qualifications and unit standards for public comment.

This notice contains the titles, fields, sub-fields, NQF levels, credits, and purpese of the
qualification and unit standards upon which qualifications are based. The full qualification and
unit standards can be accessed via the SAQA web-site at www.saga.org.za. Copies may also
be obtained from the Directorate of Standards Setting and Deveiopment at the SAQA offices,
659 Pienaar street, Broaklyn, Pretoria.

Comment on the unit standards should reach SAQA at the address below and no fater than
21 October 2002. All correspondence should be marked Standards Setti ng ~ SGB for
Manufacturing and Assembly and addressed to

The Director: Standards Setting and Development
: SAQA . _
Aftention: Mr. D Mphuthing
Postnet Suite 248
Private Bag X06
Waterkioof
0145
or faxed to 012 - 482 0907

SAMUEL BA. ISAACS
EXECUTIVE OFFICER
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY
Title: National Certificate in Autotronics: Level 2
Field: Manufacturing, Engineering and Technology

Sub —fieid: Manufacturing & Assembly

Level: 2

Credits: 128

Issued:

Review:

Rationale for the qualification

The automobile is subject to ever increasing technological advances. These
advances are continuously being incorporated into the electrical systems of
automobiles. They represent the integration of mechanical, hydraulic, pneumatfic,
electronic and electrical systems and are managed by microelectronic control known
as Computer Integrated Auto Management (CIAM) Systems. Consequently, the
auto-electrical skills required to maintain such automobiles are changing to

incorporate more electronic skills.

The field of autotronics deals with the installation, diagnosis and repair of CIAM
systems. People working in the field of autotronics require specialised technical skills
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and knowledge as well as highly developed analytical skills to enable them to install,

diagnose and repair CIAM systems.

This is the first qualification in a series for learners who want to follow a career in

autotronics

This series will reflect the skills, knowledge and understanding required to perform

effectively in industry, whether in micro, small, medium or large enterprises.

For those who have been in the work place for a long time, this qualification

represents part of the RPL process that acknowledges workplace skills acquired

without the benefit of formal education and training.

For the new entrant, this qualification recognises the apphed competence needed by

a productive person in a structured workplace.

This qualification forms the basis for further learning in the field of autotronics.

Purpose of the qualification

The purpose of this qualification is to provide learners, education providers, training

providers and empioyers_ with the standard and range of learning required to work

effectively within the autotronics environment and meet the challenges of such an

environment,

The pnmary skills that are recognised by this qualification include the ability to: -

]

Use and maintain engineering hand and power tools

Perform basic welding functions

Remove, fit and service automobile batteries

Construct basic auto-electrical circuits |

Assemble, fit and repair automobile auxiliary harmesses

Remove and fit mechanical and electrical automobile components -

These capabilities require an understanding of electrical concepts and related circuit

diagrams, concepts of joining materials, use of hand tools ‘and the work and safety
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procedures associated with working with batteries and auxiliary harnesses. Hand

skills play a large role in this qualification.

Qualifying learners wi!_l be able to relate what they see and experience to scientific

and technological principles and concepts.

What learners achieve in this qualification will serve as a basis for further iearning
where they will engage more directly in the installation, diagnosis and repair of

autotronic systems.
Access to the qualification

Open access.
This qualification series recognises the skills, knowledge and values relevant to the.
workplace. It is designed for learners who: _
« Have attended courses and then apply the knowledge and skill gained to
activities in the workplace
e Are already workers and have acquired the skills and knowledge without
attending formal courses
e Are part of a learnership programme that integrates structured learning and

work experience.
Learning assumed to be in place

This qualification assumes learners have a GETC at NQF level 1 or equivalent, or
alternatively an ABET Level 4 qualification.

The qualifications must include:

« Basic concepts of science and technology

Exit level Outcomes

Exit level outcome 1

Demonstrate an understanding of basic hand-skills using engineering hand and
power tools and welding/joining equipment to construct simple parts that meet quality
requirements, working safely and in an environmentally aware manner.
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Associated Assessment Criteria

* Appropriate tools and materials are selected.

¢ Materials, tools and equipment are correctly stored on completion of work task.

» Safe working practices are adhered to.

» Can respond to questions and discuss issues related to the tools énd equipment
used.

Exit level outcome 2

Demonstrate an understanding of how fo remove, fit and service an automobile
battery and related components with care, in a safe and environmentally aware
manner

Associated Assessment Criteria

* Appropriate tools, personal and automobile protective equipment are correctly
chosen and used.

* Removal and fitting procedures are followed.

* Appropriate leads and terminals are correctly chosen and used.

¢ Safe working practices are adhered to.

* Relevant documentation is used and com pleted correctly.

» Can respond to questions and discuss issues related to automobile batteries and
related components. ' |

Exit level outcome 3

Demonstrate an understanding of electrical concepts and an ability to build basic
auto-electrical circuits in a safe and environmentally aware manner.

Associated Assessment Criteria

* Auto-electrical circuits are correctly wired and working.
» Components and conductors are correctly selected.

¢ Tools and equipment- are correctly selected and used.
» Safe working practices are adhered to.
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s Can respond to questions and discuss issues related to the construction of auto-
electrical circuits.
[ ]

Exit level outcome 4

Demonstrate an understanding of and an ability to assemble, fit and repair
automobile auxiliary harnesses in accordance with procedures and instructions.

Associated Assessment Criteria

o Harnesses are assembled and fitted correctly.

« Tools and components are correctly selected and used.

« Harnesses are correctly routed.

« Harnesses are tested and repaired.

s Relevant documentation is used and completed correctly.

e Can respond to questions and discuss issues related to the assembly, fitting and
repair of automobile harnesses.

Exit level outcome 5

Demonstrate an understanding of and an ability to remove and fit mechanical and
elecirical automobile components in a safe environmentally aware manner.

Associated Assessment Criteria

« Automobile components are correctly selected, fitted and removed.

« Correct tools are selected and used.

» Automobile components are correctly positioned and fastened.

s Customer care policies are adhered to.

« Safe working practices are adhered fo.

« Relevant documentation is used and completed correctly.

« Can respond to questions and discuss issues related to the removal and fitting of

automobile components.
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Exit level outcome 6

Demonstrate an understanding of and an ability to care for and safely use automobile
lifting equipment.
Associated Assessment Criteria

» Lifting equipment is correctly selected.

» Safety inspections are carried out,

e Any faulty conditions on lifting equipment are reported.

» Safe working practices are adhered to.

« Can respond to questions and discuss issues related to automobile lifting
equipment. '

Exit level outcome 7

Communicate with peers and members of supervisory/management levels by
demonstrating the ability to summarise information and express opm:ons on given
‘information in spoken and written form.

Associated Assessment Criteria

o Communication is regular and ongeing.

e Information is clear and accurate and conveyed in a timely manner.

¢ Relationships with peers and superwsoryimanagement levels are estabilshed and
functronlng

Exit level outcome 8

Demonstrate an understanding of options for further learning in this or a related ﬁeld
of Iearmng and preparation reqmrements for such learrung '
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Associated Assessment Criteria

e Options are explained.
s Preparation requirements are explained.

« Learning plan is developed.
Internafional comparability

As a starting point, the series of qualifications in the field of autotronics of which this
qualification forms a part, was compared to other, similar outcomes-based
quaiiﬂcations, certifications or skills standards in Germany and New Zealand.
Extensive reference was made fo training materials from Germany when constructing
these qualifications to ensure the relevance of the qualifications content and to
benchmark with best practice worldwide. -

Integrated Assessment

The integrated assessment must be based on a summative assessment guide. The
guide must spell out how the asses;sor will assess different aspects of the
performance and will include:

« Observing the learner at work (both in primary activities as well as other

interactions) or by relevant simulations.

e Asking questions and initiating short discussions to test understanding.

« Looking at records, reports and formative assessments. ‘
The learner may choose in which language s/he wants to be assessed. This should
be established as part of a process of preparing the learner for assessment and
tamiliarising the learner with the approach being taken. '
While this is primarily a workplace-based qbaliﬁcation, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit level outcomes.
The assessment process should cover both the explicit tasks required for: the
qdaiiﬁcation as well as the understanding of the concepts and principles that
underpin the activities required for autotronics. The assessment process should also
establish how the critical outcomes, have been advanced by the learning process.
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Recognition of prior learning

This qualification may be obtained through the process of RPL. The learner shouid
be thoroughly briefed prior to the assessment and support provided to assist in the
process of developing a portfolio. While this is primarily a work-based qualification,
evidence from other areas of endeavour may be introduced if pertinent to any of the
exit level outcomes.

Articulation possibilities

The qualification has been designed and stmciured so that qualifying learners can
move from one context to another. Employers or institutions should be able to
evaluate the outcomes of this qualification against the needs of their context and
structure top-up learning appropriately.

Equally holders of other qualifications may be evaluated against this qualification for
the purpose of RPL. |

Moderation options
Moderators for the quaiification should be qualified and accredited with an
appropriate ETQA and have a qualification in engineering.
To ensure quality of the assessment process the moderation should cover all of the
following:

* Assessor credentials

e The assessment instrument

. Th_e assessment process '
Where assessment and moderation are taking place in sectors other than the
MERSETA, assessmeﬁt and méderation should be in terms of a memorandum of
understanding negotiated with the MERS ETQA.
Criteria for the registration of assessors

The following criteria should be applied by the relevant ETQA:

1. Appropriate qualifications in the field of engineering with a minimum of four years
experience in the field of autofronics or related field. The subject matter
experience of the assessor can be established by recognition of prior learning.

2. Appropriate experience and understanding of assessment theory processes and
practices
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3. Good interpersonal skills and the ability to balance the conflicting requirements
of:
¢ Maintaining national standards
s The interest of the learner
« The need for transformation and redressing the Iegaciés of the past
» - The cultural background and the language of the learner
4, Registration as an assessor with the MERS ETQA or any other relevant
ETQA. -
5. 'Any other criteria required by the MERS ETQA or any other ETQA.

23842—1
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Rules of combination

NATIONAL CERTIFICATE IN AUTOTRONICS ~ NQF LEVEL 2

Fundamental _ Credits | NLRD ID
Demonstrate an understanding of rational and irrational numbers and number systems within the context of 3 12442
relevant calculations '

Use mathematics to investigaie and monitor the financial aspects of personal and comm unity life 7469
Apply basic knowledge of statistics and probability in order to investigéte life and work related problems 12443
Measure, estimate and calculate physical quantities and explore, describe and represent geometrical 12444
relali;mships in two dimensions in different life or workplace contexts

Work with a range of patterns and basic functions to solve related problems 5 8307
Maintain and adapt oral communication 5 8962
Access and use information from texts 5 8963
Write for a defined context 5 8964
Communicate at work 5 12461
Total fundamental 36

Core

Select, use and care for engineering hand tools 8 12216
Select, use and care for engineering power tools 6 12219
Select and use automobile lifting equipment 3 12213
Perform basic welding/joining of metals 8 12382
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Remove, test, fit and service automobile batteries 8 12210
Build basic auto-electrical circuits 16 12211
Assemble, fit and repair automobile auxiliary harnesses 12 12212
Remove and fit automobile mechanical and electrical components 12 12214
Work safely and use safety equipment 7 9443
| Total Core 80

Elective

Read, interpret and produce basic engineering drawings 6 122156
Work in a team 3 9322
Understand and deal with HIV/AIDS 3 12463
Manage personal finance 6 . 12464
Develop a learning ptan and a portfolio for assessment 6 12465
Explain the individual's role within business 4 12466
Perform hasic first aid 4 12467
Perform basic fire fighting 4 12468

Total electives (minimum)

2002 H3gNTLd3s 02 '113Z2vD LINJWNHIAOD
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Title:

Field:

Sub —field:

Level:

Credits:

Issued:

Review:

SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Autotronics: Level 3

Manufacturing, Engineering and Technology

Manufacturing & Assembly

141

Rationale for the qualification

The automobile is subject to ever increasing technological advances. These

advances are continuously being incorporated into the electrical systems of

automobiles. They represent the integration of mechanical, hydraulic, pneumatic,

electronic and electrical systems and are managed by microelectronic control known

as Computer Integrated Auto Management (CIAM) Systems. Consequently, the

auto-electrical skills required to maintain such automobiles are changing to

~ incorporate more electronic skills.

The field of Autotronics deals with the installation, diagnosis and repair of CIAM

systems. People working in the field of autotronics require specialised technical skills
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and knowledge as well as highly developed analytical skills to enable them to install,
diagnose and repair CIAM systems.

This is the second qualification in a series for learners who want to follow a career in

autofronics.

This series will reflect the skills, knowledge and understanding required o perform
effectively in industry, whether in micro, small, medium or large enterprises.

For those who have been in the work place for a long time, this gualification
represents part of the RPL process that acknowledges workplace skills acquired
without the benefit of formal education and training.

For the new entrant, this qualification recognises the applied competence needed by
a productive person in a structured workplace.

This qualification forms the basis for further learning in the field of autotronics.
Purpose of the qualification

The purpose of this qual'rﬁcation is to provide learners, education providers, training
providers and employers with the standard and range of learning required to work
effectively in the autotronics environment and meet the ‘challenges of such an

environment.

The primary skills that are recognised by this qualification include the ability to:
e Test and repair conventional automobile ignition systems'
« Trace and repair faults on auto-electrical circuits in the automobile
« Construct and test basic electronic circuits
« Diagnose, test and repaif automaobile charging systems
« Diagnose, test and repair automobile starting systems
« Construct basic electro-pneumatic and electro-hydraulic circuits

These capabilities require an understanding of electrical, electronic, pneumatic and
hydraulic concepts and related hand skills. Analytical and fault finding skills play a

large role in this qualification.
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Qu.aiifying Ieamerslwill also be able fo relate what they are doing to scientific and
technological principles and concepts. They will also be able to maintain and support
the various policies and procedures related to the safety, health, environment and
quality systems that govern their workplace.

What learners achieve in this qualification will serve as a basis for further learning
where they will engage further in the installation, diagnosis and repair of autotronic

systems.
Access to the qualification

Open access.

This qualification series recognises the skills, knowledge and values relevant to the
workplace. It is designed for learners who: '
+ Have attended courses and then apply the knowledge and skill gained to
activities in the workplace _

¢ Are already workers and have acquired the skills and knowledge without
attending formal courses ,

» Are part of a learnership programme that integrates structured learning and
work experience. |

Learning assumed to be in place

It is assumed that Ieamers'entering a programme to achieve this qualification have
an autotronics level 2 qualification or have the relevant experience,

Exit level Quicomes
Exit level outcome 1

Demonstrate an understanding of and an ability to test and repair conventional
ignition systems on automobiles
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Associated Assessment Criteria

Appropriate tools, test equipment and components are identified and selected.
Testing and repairs are carried out without any damage.

Automobile ignition system is operating to sbecifications.

Safe working practices and procedures are adhered to.

Relevant documentation is used and completed correctly.

Can respond to questions and discuss issues related to the conventional ignition

system.

Exit level outcome 2

Demonstrate an understanding of and an ability to trace and repair faults to auto-

electrical circuits on automobiles.

Associated Assessment Criteria

Appropriate tools, personal and automobile protecﬁve equipment are correctly
chosen and used.

Appropriate hand tools and test equipment are identified and used correctly.
Faults are located and repaired and circuit is operating to specifications.

Safe working practices are adhered to.

Relevant documentation is used and completed correctiy.

.Can respond to questions and discuss issues related to auto-electrical circuits on

automobiles.

Exit level outcome 3

Demonstrate an understanding of electrical/electronic concepts and the ability to
construct and fest a basic electronic circuit.

Associated Assessment Criteria

Components and conductors are correctly selected and fitted.
Tools and equipment are correctly selected and used.
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Electronic circuit constructed functions to specifications.

Safe working practices are adhered to.

Can respond to questions and discuss issues related to the construction of
electronic circuits.

Exit level outcome 4

Demonstrate an understanding of and an ability to test and repair automobile

charging systems.

Associated Assessment Criteria

Tools, test equipment and components are correctly selected and used.
Charging system components are correctly removed and fitted.
Automobile charging system is tested and repaired and functions to
specifications.

Relevant documentation is used and completed correctly.

Safe working practices are adhered fo.

Can respond to questions and discuss issues related to the conventional
automobile charging system.

Exit level outcome 5

Demonstrate an understanding of and an ability to test and repair conventional

automobile starting systems.

Associated Assessment Criteria

Tools, test equipment and components are correctly selected and used.

Starting system components are correctly removed and fitted.

Automobile starting system is tested and repaired and functions to specifications
Relevant documentation is used and completed correctly. '

Safe working practices are adhered to. _

Can respond to questions and discuss issues related to the conventional
automobile starting system.
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Exit level outcome &

Demonstrate an understanding of and an ability to build basic electro-pneumatic and
electro-hydraulic systems.

Associated Assessment Criteria

« Tools and relevant components are correctly identified, selected and‘used.

« Basic electro-pneumatic and electro-hydraulic circuits are correctly built from
circuit diagram or per instruction.

o Electro-pneumatic/nydraulic systems are functioning to specifications.

» Safe working practices are adhered to.

« Can respond to questions and discuss issues related fo electro-pneumatic and
electro-hydraulic systems. -

"

Exit level outcome 7

Demonstrate the ability to generate and retrieve files and store information and an
understanding of the logic of using different paths for refrieving files using a personal

computer.
Associated Assessment Criteria

» Can respond to questions and discuss issues related to oompﬁter hardware and
software.

« Can generate, save and refrieve documents within a computer system.

. .

Exit level outcome 8

Communicate with peers, customers and members of supervisory/management
levels by demonstrating the ability to gather and summarise information from a
range of sources and produce coherent presentations in a prescribed format.
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Associated Assessment Criteria

 Information is gathered from a range of sources and accurately summarised into
a prescribed format. '

* Information is clear and accurate and presenfed in a timely manner in the
required format to appropriate parties.

* Relationships with peers and supervisory/management levels are established and
fuhctioning. '

.

Exit level outcome 9

Demonstrate an understanding of options for further learning in this or a related field
of learning and preparation requirements for such learning.

Associated Assessment Criteria

* Options are explained.
» Preparation requirements are explained.

 Learning plan is developed.
international comparability

As a starting point, the series of qualifications in the field of autotronics of which this
qualification forms a part, was compared to other, similar outcomes-based
qualifications, certifications or skills standards in Germany and New Zealand.
Extensive reference was made to training materials from Germany when constructing
these qualifications to ensure the relevance of the qualifications content and to
benchmark with best practice worldwide.

Integrated Assessment

The integrated assessment must be based on a summative assessment guide. The
guide must spell out how the assessor will assess different aspects of the
performance and will include:
» Observing the learner at work (both in primary activities as well as other
interactions) or by relevant simulations
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« Asking questions and initiating short discussions to test understanding

« Looking at records, reports and formative assessments
The learner may choose in which language s/he wants to be assessed. This should
be established as part of a process of preparing the learner for assessment and
familiarising the learner with the approach being taken. '
While this is primarily a workplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit level outcomes.
The assessment process should cover both the explicit tasks required for the
qualification as well as the understanding of the concepts and principles that
underpin the activities required for autotronics. The assessment process should also
establish how the critical outcomes, have been advanced by the leaming process.

Recognition of prior learning

This qualification may be obtained through the process of RPL. The learner should
be thoroughly briefed prior to the assessment and support provided to assist in the
process 6f developing a portfolio. While this is primarily a work-based qualification,
evidence from other areas of endeavour may be infroduced if pertinent to any of the

exit level outcomes. -
Articulation possibilities

The qualification has been designed and structured so that qualifying learners can
move from one context to another. Employers or institutions should be able to
evaluate the outcomes of this qualification against the needs of their context-and

" structure top-up learning appropriately.

Equally holders of other qualifications may be evaluated against this qualification for
the purpose of RPL.

Moderation options

Moderators for the qualification shouid be quatified and accredited with an
apprdpriate ETQA and have a qualification in engineering.
To ensure the quality of the assessment process, the moderation should cover all of
the following:

» Assessor credentials
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The assessment instrument
The assessment process

Where assessment and moderation are taking place in sectors other than the

MERSETA, assessment and moderation should be in terms of a memorandum of
understanding negotiated with the MERS ETQA.

Criteria for the registration of assessors

The follbwing criteria should be applied by the relevant ETQA:

1.

Appropriate qualifications in the field of engineering- with a minimum of four years

experience in the field of autotronics or related field. The subject matter

experience of the assessor’can be established by recognition of prior learning.

Appropriate experience and understanding of assessment theory processes and

practices

Good interpersonal skills and ability to balance the contlicting requirements of:

.
[ ]

Maintaining national standards

The interest of the learner

The need for transformation and redressing the legacies of the past

The cultural background and the language of the learner :
Registration as an assessor with the MERS ETQA or any other relevant
Any other criteria required by the MERS ETQA or any other ETQA.



Rules of combination

NATIONAL CERTIFICATE IN AUTOTRONICS - NQF LEVEL 3

Fundamental Credits | NLRD ID
2 12448
Use mathematics to investigate and monitor the financial aspects of 5
personal and business issues
Investigate life-related problems using data and probabilities |5 7456
Measure, estimate and calculate physical quantities and explore, describe | 4 12450
and represent, interpret and justify geometrical relationships in two and
three dimensional space relevant to the life or workplace of the community
Accommodate audience and context needs in oral communication 5 8968
Interpret and use information from texts 5 8969
Write te);ts for a range of communicative contexts b 8970
Compile feasibility and commissioning reports 3 9529
Communicate with clients 3 9528
Total fundamental 37
Core
Service and repair conventional automobile ignition systems 6 12220
Trace and repair auto-electrical cirbuit faults on automobiles 20 12221
16 12218

Construct and test basic electronic circuits
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Diagnose, test and repair conventional automobile charging systems

16 12222
Construct simple electro-pneumatic/hydraulic circuits 12 12224
Operate a personal computer system 6 12451
Total Core 76
Elective
Demonstrate a knowledge of and produce word processung documents 3 12452
using basic functions #
Demonstrate a knowledge of and produce computer spreadsheets using 3 12454
basic functions '
Perform the role of a safety, health and environmental protection 4 12455
representative _ | T '
Explain and use organizational procedures 6 12456
Manage basic business finance 6 9526
Manage work time effectively 3 .| 9530
Show understanding of dlversﬁy in the workplace 3 | 9531
Use communication skills'and handle and resolve conflict in the workpface 3 9533
Develop learning strategies and techniques 3 12457
Total electives (minimum) - 344
Total for qualification

141
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Autotronics—: NQF Level 4

Field: Manufacturing, Engineering and Technoiogy
Sub —field: Manufacturing & Assembly

Levei: 4

Credits: 135

Issued:

Review:

Rationale for the qualification

The automobile is subject to ever increasing technological advances. These advances are
continuously being incorporated into the electrical systems of automobiles, They represent
the integration of mechanical, hydraulic, pneumatic, electronic and electrical systems and
are managed by microelectronic control known as Computer Integrated'Auto Management
(CIAM) Systems. Conseguently, the ‘auto-electrical skills required to maintain such

automobiles are changing to incorporate more electronic skills. -

The field of autotronics deals with the installation, diagnosis and repair of CIAM systems.
People working in the field of autotronics require specialised technical skills and
knowledge and _well as highly developed analytical skills to enable them to install,

diagnose and repair CIAM systems.



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842

47

‘This is the third qualification in a series for learners who want to follow a career in
Autotronics.

This series will reflect the skills, knowledge and understanding required to perform
effectively in industry, whether in micro, small, medium or large enterprises.

For those who have been in the work place for a long time, this qualification, represents
part of the RPL process that acknowiedges workplace skills acquired without the benefit of
formal educatlon and tralnlng

For the new entrant thss qualiﬂcatlon recognlses the applled competence needed by a
productive person in a structured workplace.

This qualification forms the basis for further learning in the field of mechatnomcs within the
hlgher education band.

Purpose of the qualification

The purpose of this qualification is to provide learners, education' providers, training
providers and empioyers with the standard and range of .Iearning required to work
effectively in the autotronics environment and meet the challenges of such an
environment.

The primary skills that are reoogn:sed by this qual:ﬁcatron include the abllity to

. Dlagnose service and rnamtarn automobile air-conditioning systems

e Construct and test advanced electronic circuits _

* Fitand wire up auxiliary auto-electrical equipment

¢ Trace and repair faults in advanced auto-electrical circuits on the automobile
. Serwce and repair faults on electronic automobile |gn|tion systems

» Diagnose, test and repair electronic automobile fuel injection systems

These capabilities require an understandlng of eiectrlcal electromc pneumat:c hydrauhc
refrigeration and control system concepts and related advanced theoretical, analytlcal and
hand skills.

Qualifying learners will be able to relate what they see and experience to scientific and
technological principles and concepts,
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" What learners achieve in this qualification will serve as a basis for further learning where
they will engage further in the installation, diagnosing and repair of autotronic systems
within the higher education and training band.

Access to the qualification

Open access. ; _
This qualification series recognises the skills, knowledge and values relevant to the
workplace. It is designed for learners who:

o Have attended courses and then apply the knowledge and skill gained to activities in

the workplace _
« Are already workers and have acquired the skills and knowledge without attending

formal courses
e Arepartofa learnership programme that integrates structured learning and work

experience.

Learning assumed to be in place

It is assumed that learners entering a programme to achieve this qualification have an

. Autotronics level 3 qualification or have the relevant experience.
Exit level Outcomes

Exit level outcome 1
Demonstrate an understanding of and an ability to diagnose, service and maintain

automobile air-conditioning systems.
Associated Assessment Criteria

= Appropriate tools, test equipment and components are identified and selected.
° Testing and repair is carried out without any damage.

« Air conditioning system is operating to specifications.

s Air conditioning systerﬁ is servioed to specifications.

s« Safe wofking practices and procedures are adhered to.

» Relevant documentation is used and completed correctly.
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Can respond to questions and discuss issues related to the automobile air conditioning
system.

Exit level outcome 2

Demonstrate an understanding of auto-electrical fauit finding and an ability to trace and

repair faults on advanced auto-electrical circuits on the automobiie.

Associated Assessment Criteria

L ]

Appropriate tools, personal and automobile protective equipment are correctly selected
and used.

Appropriate hand tools and test equipment are identified and used oorrectly

Faults are Iocated and repaired..

Circuit is operating to specifications.

Safe working practices are adhered to.

Relevant documentation is used and completed correcﬂy

Can respond to questions and discuss issues related to auto-electrical circuits.

Exit level outcome 3

Demonstrate an understanding of electrical and electronic concepts and the ability to

- construct and test an advanced electronic circuit.

Associated Assessment Criteria -

Componerits and conductors are correctly selected and fitted.

Tools and equipment are correctly selected and used.

Safe working practices are adhered to.

Test equipment is correctly selected and used in accordance to procedures.

Can respond.fo questions and discuss issues related to the construction of advanced
electronic circuits. :

Exit level outcome 4

Demonstrate an understanding of and an ability to service and repair automobile electronic

ignition systems.



50 No. 23842 GOVERNMENT GAZETTE, 20 SEPTEMBER 2002

Associated Assessment Criteria

e Tools, test equipment and components are correctly selected and used.

« Electronic ignition system components are correctly removed and fitted.

« Automobile electronic ignition system is tested and repaired and fu nctioning to
specifications.

« Electronic ignition system faults are correctly diagnosed.

» Relevant documentation is used and completed correctly.

+» Safe working practices are adhered fo.

+ Canrespond to questlons and discuss issues related to automoblie electronic ignition
systems.

. _

Exit level outcome 5

Demonstrate an understanding of and an abiiity to diagnose, test and repair automaobile

slectronic fuel injection systems.
Associated Assessment Criteria

e Tools, test equipment and components are correctly selected and used.

« Electronic fuel injection system components are correctly removed and fitted.

o Automobile electronic fuel injection system is tested and repaired and functioning to
spgbifications. :

. Eledtron’rc fuel injection system faults are correctly diagnosed.

. IRelevant documentation is used and completed correctly.

¢ Safe working pracfices are adhered to.

= Can respond to questions and discuss issues related to automobile eiectromc fuel
m;actron systems.

.

Exit level outcome_ 6

Dembnstrate an understanding of and an albi.tity to fit and wire up auxiliary auto-electrical

equipment.

Associated Assessment Criteria
e Tools and relevant auxiliary components are correctly identified, selected and used.
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¢ Auxiliary auto-electrical equipment circuits are correctly built from circuit diagram or per
instruction.

* Auxiliary auto-electrical systems are functioning to specifications.

« Safe working practices are adhered to.

e Relevant documentation is used and completed correctly.

¢ Can respond to questions and discuss issues related to auxiliary euto—electﬁca[
equipment and wiring of such systems.

o

Exit level outcome 7

Maintain and support procedures to solve a variety of problems, both familiar and
unfamiliar, within an Autotronics environment and operate within familiar and new
situations, taking responsibility and making decisions

Associated Assessment Criteria

¢ Solutions to problems are based on a clear anaiyms of information gathered through
dtegnosttc procedures. - _

e _Procedures are modified to respond to unfamiliar problems where appropriate.

* Can respond to questions and discuss issues related to familiar and unifamiliar
problems arising in the Autotronics environment.

s All actions related to preblem' solving are accurately recorded for future reference.

Exit level outcome 8

Communicate and present information clearly and refiably and demonstrate the ability to
- analyse information to identify problems and determine trends

Associated Assessment Criteria

»  Conditions, e\ndence and incidences are reported accurately in a timely manner and
discussed with peers and management.
e Data gathered thmugh diagnostic procedures is examined systematically and analysis
is repeated until problem is solved.
e Records are available for scrutiny and future reference.
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Exit level outcome 9

Demonstrate an understanding of options for further learning in this or a related field of
learning and preparation requirements for such learning.

Associated Assessment Criteria

»- Options are explained.
+ Preparation requirements are explained.
e Learning plan is developed.

International comparability

As a starting point, the series of qualifications in the field of Autotronics of which this
qualiﬁcation forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in Germany and New Zealand. Extensive reference was
made to training materials from Germany when constructing these gualifications to ensure
the relevance of the qualifications content and to benchmark with best practice woridwidé.

Integratad Assessment

The integrated assessment must be based on a summative assessment guide. The guide

must spell out how the assessor will assess different aspects of the performance and will

include: _

« Observing the learner at work (both in primary activities as well as other mteractlons)
or by relevant simulations

. Asklng questions and initiating short discussions to test undarstandmg

o Looking at records, reports and formative assessments

The learner may choose in which language s/he wants to be assessed. This should be

established as part of a process of preparing the learner for assessment and familiarising

the learner with the approach being taken.

While this is primarily a workplaoe-based qualification, evidence from other areas of

endeavour may be introduced if pertinent to any of the exit level outcomes.

The assessment process should cover both the explicit tasks requ'ired for the qualification

as well as the understanding of the concepts and principles that Iunderpin the activities

required for Autotronics. The assessment process should also establish how the critical

outcomes, have been advanced by the learning process.
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Recognition of prior learning _
This qualification may be obtained through the process of RPL. The learner should be
thoroughly briefed prlbr to the assessment and support provided to assist in the process of
developing a portfolio. While this is primarily a work-based qualification, evidence from
other areas of endeavour may be introduced if pertinent to any of the exit level outcomes.

Articulation possibilities
The qualification has been designed and structured so that qualifying learners can move
from one context to another Employers or institutions should be able to evaluate the
outcomes of this qualrﬁnhon against the needs of their context and structure top-up

. learning appropr:ateiy
Equally holders of other qualifications may be evaluated against this qual‘rlﬁcation for the
purpose of RPL.

Moderation options . ,
Moderators for the qualification should be qualified and accredited with an appropriate
ETQA and have a c}ﬁaliﬁcation in engineering.

To ensure the quality of the assessment process the moderation should cover all of the
following: |

* Assessor credentials

¢ The assessment instrument

¢ The assessment process

Criteria for the registration of assessors
. The following criteria should be applied by the relevant ETQA:

1. Appropriate qualifications in the field of engineering- with a minimum of four years
experience in the field of Autotronics or related field. The subject matter experience of
the assessor can be established by recognition of prior learning.

2. Appropriate experience and understanding of assessment theory processes and
practicés |

3. Good interpersonal skllls and ability to balance the conflicting reqmrements of:
¢ Maintaining national standards -

e The interest of the learner |
* The need for transformation and 'redressing the legacies of the past
» The cultural background and the language of the learner
4. Registration as an assessor with the MERS ETQA or any other relevant ETQA.
5. Any other criteria required by the MERS ETQA or any other ETQA.



Rules of combination .
NATIONAL CERTIFICATE IN AUTOTRONICS — NQF LEVEL-4

Fundamental Credits NLRD ID
Use mathematics to investigate and monitor the financial aspects of personal , business and national issues 4 12415
Apply knowledge of statistics and probability to critically inlerrogata'and effectively communicate findings on life related problems 4 12416
Measure, estimate and calculate physical quantities and explore, critique and prove geometrical relationships in two and three dimensional space in the 4 12417
life and workplace of the adult with increasing responsibilities

Engage in sustained oral communication and evaluate spoken texts 5 12418
Read, analyse and respond to a variely of texts 5 12419
Write for a wide range of contexts 5 12420
Write a technical report 4 12421
Communicate in an assertive manner with clients and fellow workers 4 12422
Total fundamental 35 |
Core

Diagnose, service and maintain automobile air conditioning systems 12 12425
Construct and test advanced electronic circuits 16 12226
Trace and repair faults on advanced auto-electrical circuits 16 12227
Diagnose, test and repair elecironic automobile fuel injection systems 16 12230
Fit and wire up auxiliary auto-electrical equipment 12 12229
Service and repair electronic automobile ignition systems 12 12228
Total Core 84

|
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Elective

Lead a team, plan, allocate and assess their work 4 12426
Contribute to the implementation and maintenance of business processes 10 12427
Manage basic business and personal finance 12428
Develop a personal financial plan 2 12429
Total electives (minimum) 22

Total for qualification 145
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Field:

Sub ~field:

Level:

Credits:

Issued:

Review:

SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Autotronics-: NQF Level 5
Manufacturing, Engineering and Technology

Manufacturing & Assembly

134

Rationale for the qualification

The automobile is subject to ever increasing technological advances. These advances
are continuously being incorporated into the electrical systems of automaobiles. They
represent the integration of mechanical, hydraulic, pneumatic, electronic and electrical
systems and are managed by microelectronic control known as Computer Integrated
Auto Management (CIAM) Systems. Consequently, the auto-electrical skills required to
maintain such automobiles are changing to incorporate more electronic skills.

The field of autotronics deals with the instaliation, diagnosis and repair of CIAM systems.
People working in the field of autotronics require specialised technical skills and
knowledge and well as highly developed analytical skills to enable them to install,

diagnose and repair CIAM systems.



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842 57

This is the fourth qualification in a series for learners who want to follow a career in
autotronics. ' '

This series will reflect the skills, knowledge and understanding required to perform
effectively in industry, whether in micro, small, medium or large enterprises.

For those who have been in the work place for a long time, this qualiﬁc-:ationﬂrepresents
part of the RPL process that acknowledges workplace skills acquired without the benefit
of formal education and training.

For the new entrant, this qualification recognises the applied competence needed by a
productive person in a structured workplace.

This qualification forms the basis for further learning in the field of mechatronics within
the higher education band.

Purpose of the qualification

The purpose of this qualification is to provide learners, education providers, fraining
providers and employers with the standard and range of learning required to work
effectively in the autotronics environment and meet the challenges’ of such an
environment.

The primary skills tﬁat are recognised by this qualification include the ability to:

¢ Diagnose and repair engine management systems

» Diagnose and repair vehicle stability traction and drive control (VSTDC) systems

¢ Diagnose and repair communication and enter_tai'nmenf systems

» Diagnose and repair supplementary restraint systems

¢ Diagnose and repair climate control system

» Diagnose and repair automobiiel convenience systems

Advanced hand skills, theoretical and analytical skills play a large role in this
qualification. ' '
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Qualified learners will also understand:
e How to maintain and influence relationships in a complex production
environment
* How to achieve change .
e How to work with a range of information sources to optimise performance
and quality
With this understanding learners will be able to participate in workplace activities.
Qualifying learners will also be able to relate what they see and experience to scientific
and technological principles and concepts. They will also be able to maintain and
support the various policies and' procedures related to the safety, health, environment
~and quality systems that govern their workplace.

Access to the qualification

Open access.

This qualification series recognises skills, knowledge and values relevant to the

workplace. It is designed for learners who:

« Have attended courses and then apply the knowledge and skill gained to activities in
the workplace

 Are already workers and have acquired the skills and knowledge without attending
formal courses

« Are part of a learnership programme that integrates structured learning and work

experience.
Learning assumed to be in place

It is assumed that learners entering a programme fo achieve this qualification have an
autotronics level 4 qualification or have the relevant experience.

Exit level Outcomes
Exit level outcome 1

Demonstrate an undérstanding of and an ability fo diagnose, service and maintain

automobile engine management systems.
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Associated Assessment Criteria

Appropriate tools, test equipment and components are identified and selected.
Testing and repairs are carried out without any damage.

Systems are operating to specifications. _

Safe working practices and procedures are adhered to.

Relevant documentation is used and completed correctly.

Can respond to questions and discuss issues related to automobile engine
management systems.

Exit level outcome 2

Demonstrate an understanding of and an ability to diagnose and repair vehicle stabifity,
traction and drive control (VSTDC) systems. '

Associated Assessment Criteria

Appropriate personal and vehicle protective equipment are:.'.::e:)rret':tllyr chosen and
used. _

Appropriate hand tools and test equipment are identified and used correctly.
Faults are located and repaired.

System is o-perating 1o specifications.

Safe working practices are adhered to.

Relevant documentation is used and completed correctly.

Can respond to questions and discuss issues related to VSTDC systems.

Exit level outcome 3

Demonstrate an understanding of and an ability to diagnose and repair communication

and entertainment systems.

Associated Assessment Criteria

* Tools and test equipment are correctly selected and used,

Components are correctly selected and fitted.

Communication and entertainment system is functioning to specifications.
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Safe working practices are adhered fo.

Relevant documentation is used and completed correctly.

Can respond to questions and discuss issues related to communication and
entertainment systems.

Exit level outcome 4

Demonstrate an understanding of and an ability to service and repair automobile climate

control systems

Associated Assessment Criteria

Tools, test equipment and components are correctly selected and used.
Diagnostics codes are correctly il_'nterpreted and cleared.

System faults are correctly diagnosed, repaired and checked

Automobile climate control systems are operating fo specifications.

Safe working practices are adhered fo.

Relevant documentation is used and completed correctly.

Can respond to questions and discuss issues related to climate control systems.

Exit level outcome 5

Demonstrate an understanding of and an ability to diagnose, test and repair automobile

supplementary restraint systems.

Associated Assessment Criteria

Tools, test equipment and components are correctly selected and used.
Supplementary restraint system components are correctly removed and fitted.
Autbmobile supplementary restraint system is tested and repaired and functioning to
specifications.

Fault conditions are correctly diagnosed.

Relevant documentation is used ahd completed correctly.

Safe working practices are adhered to.

Can respond to questions and discuss issues related to automobile supplementary

restraint systems.



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842

61

Exit level outcome 6

Demonstrate an understanding of and an ability to diagnose and repair automobile
convenience systems. '

Associated Assessment Criteria

Tools and relevant auxiliary components are correctly identified, selected and used.

» Faults are correctly diagnosed and repaired.

¢ Convenience systems are operating to specifications.

» Safe working practices are adhered to.

* Relevant documentation is used and completed correctly.

» Can respond to questions and discuss issues related to automobile convenience
systems.

Exit level outcome 7

Demonstrate an understanding of options for further learning in this or a related field of
learning and preparation requirements for such learning. "

Associated Aséessment Criteria

e Options are explained.
» Preparation requirements are explained.
e Learning plan is developed.

International comparability

As a starting point, the series of qualifications in the field of autotronics of which this
qualification forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in Germany and New Zealand. Extensive reference was
made to training materials from Germany when constructing these qualifications to
ensure the relevance of the qualifications content and to benchmark with best practice
worldwide.



62 No. 23842 GOVERNMENT GAZETTE, 20 SEPTEMBER 2002

Integrated Assessment

The integréted ‘assessment must be based on a summative assessment guide. The

guide must spell out how the assessor will assess different aspects of the performance

and will include: _

o Observing the learner at work {both in primary activities as well as other interactions)

or by relevant simulations.

e Asking questions and initiating short discussions to test understanding.

« Looking at records, reports and formative assessments.

The learner may choose in which language s/he wants to be assessed. This shouild be

established as part of a process of preparing the leamner for assessment and

familiarising the learner with the approach being taken.

While this is primarily a workplace-based qualification, evidence from other areas of
. endeavour may be introduced if pertinent to any of the exit level outcomes.

The assessment process should cover both the explicit tasks required for the

qualification as well as the understanding of the concepts and principles that underpin

the activities required for autotronics. The assessment process should also establish

how the critical outcomes, have been advanced by the learning process.

Recognition of prior learning

This qualification may be obtained through the process of RPL. The learner should be
thoroughly briefed prior to the assessment and support provided to assist in the process
of developing a portfolio. While this is primarily a work-based quél'rﬁcation, evidence from
other areas of endeavour may be introduced if pertinent to any of th_e exit level

outoomes:
Articulation possibilities

The qualification has been designed and structured so that qualifying learners can move
from one context to another. Employers or institutions should be able to evaluate the
outcomes of this qualification against the needs of their context and structure top-up
learning appropriately.

Equally holders of other qualifications may be evaluated against this qualification for the
purpose of RPL.
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Moderation options

Moderators for the qualification should be qualified and accredited with an appropriate
ETQA and have a qualification in engineering. |
To ensure the quality of the assessment process the moderation should cover all of the
following:

+ Assessor credentials

» The assessment instrument

+ The assessment process
Criteria for the registration of assessors

The following criteria should be applied by the relevant ETQA:

1. Appropriate qualifications in the field of engineering- with a minimum of four years
experience in the field of autotronics or related field. The subject matter experience

- of the assessor can be established by recognition of prior learning.

2. Appropriate experience and understanding of assessment theory processes and
practices

3. Good interpersonal skills and ability to balance the confl icting requirements of:
_-I Maintaining national standards
* The interest of the learner
» The need for transformation and redressing the legacies of the past
« The cultural background and the language of the learner

4. Registration as an assessor with the MERS ET'QA or any other relevant ETQA.

5. Any other criteria required by the MERS ETQA or any other ETQA.
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Rules of combination

NATIONAL CERTIFICATE IN AUTOTRONICS — NQF LEVEL 5

| Fundamental Credits | NLRD
ID

Use mathematical and statistical techniques effectively 20 12432
Use communication techniques effectively 8 12433
Total fundamental 28
Core
Diagnose and repair vehicle stability, traction and drive control (VSTDC) 20 12434
systems
Diagnose and repair communication and entertainment systems 16 12233
Diagnose and repair supplementary restraint systems 12 | 12234
Diagnose and repair climate control systems 10 12438
Diagnose and repair automobile convenience systems 16 12236
Diagnose and repair engine management systems 20 12231
Total Core ' 94
Elective
Diagnose and repair starter and alternator combination (ISAD) systems 8 12237
Manage a team ' 9406
Develop the skills of a work team 10 12458
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Optimise the safely, health and environmental protection system

12459
Analyse work requirements and plan ahead 9405
Total electives (rhin’rmum) 12
Total for qualification 134
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NATIONAL CERTIFICATE IN AUTOTRONICS —~ NQF LEVEL 5

UNIT STANDARDS ON NQF LEVEL 5

Title 1: Diagnose and repair vehicle stability, fraction and drive control (VSTDC)
systems _

Title 2: Diagnose and repair communication and entertainment system

Title 3: Diagnose and repair supplementary restraint systems

Title 4: Diagnose and repair climate control systems

Title 5 Diagnose and repair automobile convenience sysiems

Title 6: Diagnose and repair engine management systems

Title 7: Diagnose and repair starter and alternator combination (ISAD) systems

UNIT STANDARDS AND SPECIFIC OUTCOMES IN AUTOTRONICS ~ NQF LEVEL 5

Title 1:

Specific outcome 1.1:

Specific outcome 1.2:

Specific outcome 1.3:
Specific outcome 1.4:

Specific outcome 1.5:

Specific outcome 1.6:
Specific outcome 1.7:

Diagnose and repair vehicle stability, traction and drive
control (VSTDC) systems

Discuss and report incidents and problems related to engine

management systems and complete fault finding reports and requisition
forms

Discuss and explain the function of stability, traction and drive control
related components

Jdentify and select vehicle stability, traction and drive control components
Diagnose and repair vehicle stability, traction and drive control

related components

Apply the relevant system safety and servicing precautions when working
with vehicle stability, traction and drive control

Discuss and explain data transmission between systems

Discuss and report incidents and problems related to VSTDC systems and
complete fault finding reports and requisitions
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Title 2: Diagnose and repair communication and entertainment systems

Specific outcome 2.1:
Specific outcome 2._2:

Specific outcome 2.3:
Specific outcome 2.4;

Specific outcome 2.5:
Specific outcome 2.6:

Title 3:
Specific outcome 3.1;

Specific outcome 3.2:

Specific outcome 3.3:
Specific outcome 3.4:

Specific out_come 3.5:
Specific outcome 3.6;
Title 4:

Specific outcome 4.1;
Specific outcome 4.2:

Specific outcome 4.3:

Specific outcome 4.4:
Specific outcome 4.5:

Specific outcome 4.6;

Discuss and explain the operation of a vehicle communication and
entertainment system and related sub-systems

Discuss and explain the function of communication and entertainment
system components and related input/output devices

Identify and select communication/entertainment components

Diagnose and test communication/entertainment systems and related
components .'

Apply the relevant system safety and servicing precautions when working
with communication and entertainment systems

Discuss and report incidents and problems related to communication and
entertainment systems and compiete fault finding reports and requisitions

Diagnose and repair supplementary restraint systems

Discuss and explain the operation of supplementary restraint systems
Disoﬁss and explain the function of supplementary restraint system
components ' ;

Identify and select supplementary restrai'nt system corhponents
Diégnose and test supplementary restraint systems and related
components ,

Apply the re.lev'ant system safety and servicing precautions when working
with supplementéry restraint systems

Discuss and report incidents and problems related to supplementary
restraint systems and complete fault finding reports and requisition forms

Diagnose and repair climate control systems

Discuss and explain the basic operation of a vehicle climate control system
Discuss and explain the function of climate control related input and

oﬁtput devices . |

Identify and select engine management system components

Identify and select engine management system components _
Apply the relevant system safety and servicing precautions when working
with climate control systems o

Discuss and report incidents and probiems related to climate control
systems

and complete fault finding reports and requisitions
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Title 5:

Specific outcome 5.1:
Specific outcome 5.2:
Specific outcome 5.3:
Speciﬁc outcome 5.4:
" Specific outcome 5.5:

Specific outcome 5.6:
Specific outcome 5.7:

Title 6:

Specific outcome 6.1:
Specific outcome 6.2:

Specific outcome 6.3:
Specific outcome 6.4:

Specific outcome 6.5:

Specific outcome 6.6:

Title 7:

Specific outcome 7.1:

Specific outcome 7.2:
Specific outcome 7.3:
Specific outcome 7.4:
Specific outcome 7.5:

Specific outcome 7.6:

Diagnose and repair automobile convenience systems

Discuss and explain the basic operation of vehicle conveniende systems
Discuss and explain the function of convenience system components
identify and select convenience system components '
Diagnose and repair convenience system/s and related components
Apply the relevant system safety and servicing precautions when working
with vehicle convenience system/s _

Check convenience sysiem operation

Discuss and report incidents and problems related {o convenience
system/s

and complete fault finding reports and requisition forms

Dtagnose and repair engine management systems

Discuss and explain the operation of an engine management system
Discuss and explain the function of petrol and diesel engine management
related input and output devices

identify and select engine management system components

Diagnose and test engine management systems and related components

'Apply the relevant system safety and servicing precautidns when repairing

and making adjustments to engine management systems
Discuss and report incidents and problems related to engine management
systems and complete fault finding reports and requisition forms

Diagnose and repair starter and alternator Combination
(ISAD) systems

Discuss and explain the operation of an integrated starter and alternator
(ISAD) system

Discuss and explain the function of (JSAD) system components

Identify and select ISAD components

Diagnose and test ISAD and related components

Apply the relevant system safety and servicing precautions when working
with ISAD '

Discuss and report incidents and problems related to ISAD systems and
complete fault -ﬂnding reports and requisitions'
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No. 1181 20 September 2002

SOUTH AFRICAN QUALIFICATIONS AUTHORITY (SAQA)

in order to proceed with the recognition of Standards Generating Bodies in terms of
Government Regulations 19(1)(c) and 22(2) of 28 March 1998, National Standards
Body 09, Health Sciences and Social Services, invites public comment with respect to
-the acceptability of the nominees and the representativeness of the key education and
training stakeholder interest groups listed as SGB applicants below.

In addition, the NSB invite submissions from interested parties wishing to serve
on such an SGB. Interested parties should take note of the section on SGB
information below. _

All nominations/ applications should be accompanied by curricula vitae.

More information regarding this application may be obtained on the SAQA website or
from the SAQA offices.

Comment should reach the NSB at the address below by not later than 21 October
200Z. All correspondence should be marked SGB for Chiropractic at Level 8 and be
addressed to:

The Director: Standards Setting and
Development
SAQA
Attention: Mr. D Mphuthing
Postnet Suite 248
Private Bag X06
Waterkloof
0145
or faxed to 012 - 482 0992

SGB INFORMATION

As a necessary step in the development and implementation of the National
Qualifications Framework, The National Standards Bodies are briefed [regulation
19(1)(c) of 28 March 1998] to recognise or establish Standards Generating Bodies

(SGBs).

SGBs shall: _

a. generate standards and qualifications in accordance with the Authority
requirements in identified sub-fields and levels;

b. update and review standards;

c. recommend standards and qualifications to National Standards Bodies;

d. recommend criteria for the registration of assessors and moderators or
moderating bodies; and _

e. perform such other functions as may from time-to-time be delegated by their

National Standards Body.
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Any bodies wishing to nominate representatives, make application to serve on, or make
any other submission with regard to the above SGB should note the following
information. -

SGBs should be composed of organisations, which shall be key education and training
stakeholder interest groups and experts in the sub-field. The NSB, when making its
final decisions will have due regard for, among other things, the need for
representativeness and equity, redress and relevant expertise in terms of the work of
the SGBs.'

Organisations proposing to nominate persons fo SGBs should be sensitive fo the need

for equity and redress, and shall nominate persons who- '

(a) will be able to consider issues of productivity, fairmess, public interest and
international comparability as related to education and training in the sub-field;

(b) enjoy credibility in the sub-field in guestion, who enjoy respect; have the
necessary expertise and experience in the sub-field and have the support or
backing of the nominating body;

(c) are able to advocate and mediate the needs and interests of all levels within the
sub-field covered by the Standards Generating Body;

(d) are able to exercise critical judgement at a high level; and

(e) are committed to a communication process between the Standards Generating
Body, the National Standards Body and the Constituency.
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PUBLIC NOTICE BY NSB 09, HEALTH SCIENCES AND SOGIAL SERVICES, OFAN
APPLICATION TO REGISTER AN SGB FOR CHIROPRACTIC '

NSB 09 has received an application to recognise and register an SGB for Chiropractic for
NQF level 8 : s

Proposed Brief of the SGB

1. Develop learning pathways for a potential qualification and unit standards in the area
of Chiropractic at level 8 [Regulation 24 (1) (a)l.

v 2 Generate a Master of Technology degree in the area of chiropractic in terms
of requirements of relevant legislation and the establishment of best practises and
ethics across the working environment [Reguiation 24 (1)(a)].
3. Ensure that practicing professionals fulfil the requirements for registration with the
Allied Health Professions Council of South Africa [Regulation 24 (1)(e)].
4., Recommend the qbaiiﬁcation and standards generated under 1 and 2 above to the
NSB [Regulation 24 (1)(c)]. '

5. Recommend criteria for the registration of assessors and moderators or moderating
bodies [Regulation 24 (1)(d)]. '

8.  Liaise with other NSBs and SGBs — within and outside NSB 09 — which have vested
interests in the subject of chiropractic [Regulation 24 (1)(e}]

i Perform such other functions as may from time to time be delegated by NSB 09:
Health Sciences and Social Services [Regulation 24 (1)(e)]

PROPOSED COMPOSITION OF THE SGB

NOMINEE WORKPLACE NOMINATING BODY GUALIFICATION /
' EXPERIENCE
Anderson, | Technikon Student Chiropractic B Comm; B Sc (Biological
Michael Witwatersrand Association Studies); B Tech

(Chiropractic); 1 year
clinical & 1 year lecturing

experience
Arthur, Technikon Technikon RN; RM; D Ed (UNISA); 3
Mavis Witwatersrand years clinical experience;

21 years’ lecturing; 9 years’
as Head of School of Health

Sciences
Boshoff, Board of Health Chiropractic Association | Paimer College of
Willem H Funders of South Africa (CASA) Chiropractic; Dip Sports
Medicine; Team Doctor
(RFU) for 32 years
Bromfield, Private Practitioner | CASA M Dip Tech (Chiropractic); 6
Bridget years clinical experience; 1

year as international sports
events’ chiropractor
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Engelbrecht, | Private Practitioner CASA Palmer College of

Reginald Chiropractic (Hons); 38
years clinical experience;
15 years with AHSPC

Koporaal, Technikon Natal Technikon M Tec (Chiropractic); 4

Charmaine M years clinical experience; 2
years’ lecturing;

Mitchell, Private Practitioner | CASA D Chiropractic; 8 years

Jennifer lecturing experience; 5
years’ clinical

Till, Anthony | Director: Canadian | CASA D Chiropractic; 23 years

G Memorial clinical experience; 16

Chiropractic College years’ lecturing

van den Bos, | CASA CASA D Chiropractic; 4 years

Michael J clinical experience; 3 years’
lecturing

Yelverton, Technikon Technikon M Chiropractic; 5 years

Christopher | Witwatersrand clinical experience; 3 years’

lecturing
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No. 1182 20 September 2002

SOUTH AFRICAN QUALIFICATIONS AUTHORITY (SAQA)

In accordance with regulation 24(c) of the National Standards Bodies Regulations of 28 March
1998, the Standards Generating Body (SGB) for

Manufacturing and Assembly

Registered by NSB 06, Manufacturing, Engineering and Technology, publishes the foliowihg
qualifications and unit standards for public comment.

This notice contains the titles, fields, sub-fields, NQF levels, credits, and purpose of the
qualification and unit standards upon which qualifications are based. The il qualification and
unit standards can be accessed via the SAQA web-site at www.saga.org.za. Copies may alse
be obtained from the Directorate of Standards Setting and Development at the SAQA offices,
659 Pienaar street, Brookiyn, Pretoria.

Comment on the unit standards should reach SAQA at the address below and no lafer than
21 Qctober 2002. All correspondence should be marked Standards Setting -~ SGB for
Manufacturing and Assembly and addressed to :

The Director: Standards Setting and Development
- SAQA
Aftention: Mr. D Mphuthing
Postnet Suite 248
Private Bag X06
Waterkloof
0145
or faxed to 012 — 482 0907

¢ SAMUEL BA. ISAACS
'EXECUTIVE OFFICER
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Engineering Fabrication (Light OR Heavy): NQF Level 3

Field: Manufacturing, engineering and technology - NSB 06
Sub-field: Manufacturing & assembly

Level: 3

Credit: 151

Issue date:

Review date:

Rationale of the qualification:

This qualification is the second in a series for learners who want to follow a career in the field of
engineering fabrication, which includes boilermaking, sheetmetal working and vehicle body building.
This qualification is for learners who want to specialise in light OR heavy fabrication within the context
of boilermaking, sheetmetal working or vehicle body building, and it focuses on developing skills and
knowledge necessary to progress in such a career. It enables learners who have gained relevant
experience in the workplace to gain credits through the RPL process. The qualification also forms the
basis for further learning in the field of engineering fabrication where the learner will be able to
specialise in light OR heavy fabrication at NQF Level 4.

Purpose:

The purpose of this qualification is to provide learners, education and training providers and employers
with the standards and the range of learning required to work effectively in various industries making
use of engineering fabrication (light OR heavy) and to meet the challenges of such an environment.



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842 75

“The chief skill that is recognised in this qualification is the ability to produce components of some
complexity using a variety of fabrication methods. This capability requires an understanding of, and
the ability to, lay out and mark off shapes; set up and use powered machinery; develop and fabricate
from drawings and sketches and cut and join components. Hand skills play a vital role in this
qualification. '

Qua_l'rfying learners will be able to refate what they are doing to scientific principles and concepts. They
will also be able to maintain and support the various policies and procedures related to the safety,
health, environment and quality systems that govern their workplace.

Access to the Qualification:
Open access

‘This qualification series recognises skills, knowledge and values relevant to a workplace. It is
designed for learners who:
* Have attended courses and then apply the knowledge gained to activities in the workplace
 Are already workers and have acquired the skills and knowledge without attending formal
courses
* Are part of a learnership programme which integrates structured learning and work experience.

Learning assumed to be in place:
This qualification assumes learners have a National Certificate in Engineering Fabrication (Level 2). If
the learner does not already have such a qualification, learning in preparation for this qualification
would also have to include:

* Language and maths beyond basic literacy and numeracy

* Basic concepts of science and technology related to fabrication methods, engineering

materials, tools and machines used in the fabrication process

* An ability to produce simple components using a variety of fabrication methods

* An ability to perform routine maintenance on machinery

* Concepts of organising factors in labour, business and the economy _

¢ Role and purpose of procedures related to workplace relationships, roles and responsibilities
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Exit Level Outcomes and Assessment Criteria:

Exit level outcome 1
Demonstrate an ability to produce components of some complexity using a variety of fabrication
methods and operations, meeting output requirements and working safely with due care for fellow

workers and the environment.

Associated Assessment Criteria
« Output and quality requirements are met
« Fabrication time limits are adhered to
« Safe working practices are adhered to
» Can respond to questions and discuss issues related fo the theoretical principles of fabrication
and the various fabrication methods and their respective operations at this level

Exit level outcome 2
Demonstrate an ability to read, interpret and produce detailed plating and structural steel drawings.

Associated Assessment Criteria
« Components and assemblies to be fabricated are identified and requirements are interpreted
from drawing
e Drawing is produced to meet job requirements

e Material list is compiled

Exit level outcome 3
Demonstrate an ability to select and apply appropriate inspection methods to determine component

compliance with specifications.

Associated Assessment Criteria
» Appropriate inspection methods are chosen and applied
e Can respond to questions and discuss issues related to various inspection methods and
procedures and the principles underpinning such methods
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Exit level outcome 4
Select appropriate procedures to solve familiar problems within a fabrication environment and operate
within clearly defined contexts, with some scope for personal decision-making and responsibility.

Associated Assessment Criteria
* Appropriate procedures are selected to solve problems in an efficient and effective manner
» Unfamiliar problems are accurately reported to appropriate personnel
‘» Can respond to questions and discuss issues related to familiar problems in the fabrication of
components and assemblies |

Exit level outcome 5 _
Contribute to workgroup efforts and support the maintenance of a safe, effective and efficient
workplace

Associated Assessment Criteria
¢ Production schedules and assignments are met
* Production workflow is managed efficiently
» Safe working practices are adhered to
* Workgroup goals are met
e Assistance and supbort is provided where required
» Active participation in workgroup discussions, in workgroup problem solving écﬁvities and in
the implementation of solutions
» Relevant information is received and passed on

Exit level outcome 6

Demonstrate the ability to communicate with peers and members of supervisory / management levels
and to use information gathered and summarised from a range of sources to produce simple written
reports | |

Associated Assessment Criteria :
* Information is gathered from a range of sources and accurately summarised
* Information is clearly presented in a timely manner in the required format to appropriate parties
* Relationships with peers.and supervisory / management levels are established and functioning
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Exit level outcome 6 .
Demonstrate an understanding of options for further leaming in this or a related field of learning and

preparation requirements for such leaming.

Associated Assessment Criteria
e Options are explained
o Preparation requirements are explained

International comparability
Other, similar outcomes-based qualifications, certificates or skills standards in New Zealand and the
United Kingdom have been used extensively to inform this qualification and its associated standards,

and it compares favourably with them.

Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to show
they are able to integrate concepts, actions and ideas achieved across a range of unit standards and
contexts. Integrated assessment must evaluate the quality of observable performance as well as the
thinking behind the performance.

Some assessment aspects will demand practical demonstration while others may not. In some cases
inference will be necessary to determine competence depending on the nature and context within '
which performance takes place.

Since this is a foundational qualification, it is necessary to ensure that the fundamental part of the
qualification is also targeted to ensure that while the competence may have been achieved in a
particular context, learners aré able to apply it in a range of other contexts and for further learning. The
assessment should also ensure that all the critical crossfield outcomes have been achieved
Recognition of prior learning:

This qualification may be obtained through a process of RPL. This qualification may be obtained
through RPL. The learner should be thoroughly briefed on the mechanism to be used and support and
guidance should be provided. Care should be taken that the mechanism used provides the learner
with an opportunity to demonstrate competence and is not so onerous as to prevent learners from
taking up the RPL option towards gaining a qualification. '
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Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from one
context to another. Employers or institutions should be able to evaluate the outcomes of this
qualification against the needs of their context and structure top-up learning appropriately. Equally,
holders of other qualifications may be evaluated against this qualification for the purpose of RPL

Moderation Options:

Anyone assessing a learner against this qualification must be registered as an assessor with
the relevant ETQA ' | _

Any institution or learning provider offering learning towards the achievement of this
qualification should be accredited as a provider with the relevant ETQA

Moderation of assessment shouid be overseen by the relevan{ ETQA according to the
moderation guidelines provided for in this qualification as well as the agreed ETQA guidelines

Criteria for registration of assessors
The following criteria should be applied by the relevant ETQA:

1.

Appropriate qualification in the field of engineering fabrication and a minimum of two years’
experience in a light / heavy fabrication environment. The subject matter experience of the
assessor can be established by recognition of prior learning ’

2. Appropriate experience and understanding of assessment theory, processes and practices
3. Good interpersonal skills and the ability to balance the conflicting requurements of:

* Maintaining national standards

¢ The interests of the learner _

e The need for transformation and redressing the legacies of the past
» The cultural background and language of the learner

4. Registration as an assessor with the MERS ETQA or any other relevant ETQA

Any other criteria required by the MERS ETQA or any other relevant ETQA
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Level 3 Fundamental . Credits | NLRD ID Level 3 Core Credits | NLRD ID | Level 3 Elective Choice of: | Credits | NLRD ID
Communication Fabrication (Light OR Heavy) Directly related to core
5 Form and shape sheet, plate, 15 Weld workpieces with the 20
ggﬁ?ﬂ%i?: ;U:::{‘ perand pipe and structural sections gas metal arc welding
cotnftinicatian using power machines grot:;?gg: in the downhand
' 5 | Lay out and mark off regular and | 25 Weld workpieces with the 20
Interpret and use information irregular fabrication shapes gas tungsten arc welding
'| from texts process in the downhand
. position
. 5 Mechanically cut, drill, punch and | 8 Remove meétals using oxy- 4
gﬁ?ﬁﬁ:ggj&?&ig assemble fabrication materials fuel and air-carbon arc
using powered machinery gouging processes
Compiete feasiblity and ’ e | VRSP °
commissioning reports Secliohe
3 Weld metals with the oxy- 8 Operate cranes
Communicate with clients acetylene gas welding process in
all positions
Mathematics Weld workpieces with the 25 Other standards or 10
shielded metal arc welding additional learning related to
process in all positions the purpose of the
qualification
Use mathematics to 5 Life Skills Minimum elective credits
investigate and monitor the required for qualification
financial aspects of personal
and business issues
investigate life and work 5 Develop learning strategiesand | 3 12
related problems using data techniques
and probabilities '
Describe, apply and calculate, | 4 Business relations
shape and motion in 2- and 3-
dimensional space in different
contexts .
Demonstrate understanding of | 2 Manage basic business finance 6
the use of different number
bases and measurement units
and an awareness of error in
the context of relevant
calculations
Manage work time effectively 3

er8ce 'ON 08



Explain and use organizational

6
procedures j
Total Fundamental 36 Total Core 103 Total Elective 12
Total for qualification 151 )
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Engineering Fabrication (Light OR Heavy): NQF Level 4

Field: Manufacturing, engineering and technology - NSB 06
Sub-field: Manufacturing & assembly

Level: 4

Credit: 150

Issue date:

Review date:

Rationale of the qualification:
This is the third qualification in a series for learners who want to follow a career in the field of

engineering fabrication, which includes boilermaking, sheetmetal working and vehicle body building.
This qualification is for leamers who want to specialise in light OR heavy fabrication within the context
of boilermaking, sheetmetal working and vehicle body building, and it focuses on developing skills and

knowledge necessary to progress in such a career.

It enables learners who have gained relevant experience in the workplace to gain credits through the
RPL process. The qualification also forms the basis for further learning in the field of engineering
~ fabrication within the higher education and training band.

Purpose:
The purpose of this qualification is to provide learners, education and training providers and employers

with the standards and the range of learning required to work effectively in various industries making
- use of engineering fabrication (light / heavy) and to meet the challenges of such an environment.
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The chief skill that is recognised in this qualification is the ability to produce complex components
Using a variety of fabrication methods. This capability requires an understanding of, and the ability to,
lay out and mark off shapes; set up and use powered machinery; develop and fabricate from complex
drawings, and cut, assemble and join components using a variety of methods. This qualification also
recognises the ability to co-ordinate teamwork. Hand skills play a vital role in this qualiﬁcétion.

Qualifying learners MII be able to relate what they are doing to scientific principles and concepts. They
will also be able fo maintain and support the various policies and procedures related to the safety,
health, environment and quality systems that govern their workplace.

Access {o the Qualification;
Open access

How can | acquire the qualification?
This qualification series recognises skills, knowledge and values relevant to a workplace. It is
designed for learners who: _ _ _
» Have attended courses and then apply the knowledge gained to activities in the workplace
* Are already workers and have acquired the skills and knowledge without atiending formal
courses

» Are part of a learnership programme which integrates structured learning and work experience.

Learning assumed to be in place:
This qualification assumes learners have a National Certificate in Engineering Fabrication (Light OR
Heavy) (NQF level 3). If the learner does not already have such a qualification, learning in preparatlon
for this qualification would also have to include:

* Language and maths related to organising and controlling their environment

¢ An ability to weld components of some complexity using a variety of welding methods

¢ An ability to set up and assemble equipment and perform routine maintenance on equipment

and machinery
» Concepts of organising factors in labour, business and the economy
» Role and purpose of procedures related to workplace relationships, roles and responsibilities
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E.xit Level Outcomes and Assessment Criteria:

Exit level outcome 1
Demonstrate an ability to produce complex components using a variety of fabrication methods and
operations, meeting output requirements and working safely with due care for fellow workers and the

environment.

Associated Assessment Criteria
» QOutput and quality requirements are met
< Fabricafion time limits are adhered fo
« Safe working practices are adhered to
e Can respond to questions and discuss issues related to the theoretical principles of fabrication
and the various fabrication methods and their respective operations at this level

Exit level outcome 2
Demonstrate an ability to read, interpret and produce complex plating and structural steel drawings.

Associated Assessment Criteria
« Components and assemblies to be fabricated are identified and requirements are interpreted

from drawing _
¢ Drawing is produced to meet job requirements

e Material list is compiled

Exit level outcome 3
Demonstrate an understanding of quality specifications and an ability to interpret these and evaluate

fabricated components to determine compliance with specifications.

Associated Assessment Criteria .
» Quality specifications are interpreted and applied to fabricated components and compliance is

determined and reported _
e Can respond to questions and discuss issues related to quality specifications and the

principles underpinning such methods
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Exit level outcome 4 _

Maintain and support procedures to solve a variety of problems, both familiar and unfamiliar, within a
welding context and operate within familiar and new situations, taking responsibility and making
decisions.

Associated Assessment Criteria
» Solutions to welding-related problems are based on a clear analysis of information gathered
“through diagnostic procedures
* Procedures are modified to respond to unfamiliar problems where apprdpria’te
* Allactions related to problem solving are accurately recorded for future reference
= Can respond to questions and discuss issues related to familiar problems in the welding of
components and assemblies

Exit level ouicome 5
Co-ordinate work team, promoting the maintenance of a safe and efficient workplace, and developing
the skills and performance of workgroup members.

Associated Assessment Criteria

e Production schedules and assignments are met

* Production workflow is managed efficiently

* Workgroup goals are met

» Provide leadership in workgroup discussions, in workgroup problem soiwng activities and in
the implementation of solutions

* Relevant information is received, processed and passed on

» Workgroup members are supported, coached and influenced to work effectively, efficiently and
safely '

Exit level outcome 6 .
Communicate with peers and members of supervisory / management levels by producing simple
“written reports using information gathered and summarised from a range of sources.

Associated Assessment Criteria
 Information is gathered from a rahge of sources and accurately summarised
* Information is clearly presented in a timely manner in the required format to appropnate
parties _
* Relationships with peers and supervisory ! management ievels are established and functioning
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Exit level outcome 7
Demonstrate the ability to communicate and present information clearly and reliably, and o analyse
information in order fo identify problems and determine trends.

Associated Assessment Criteria
« Conditions, evidence and incidences are reported accurately in a timely manner and discussed
with peers and management
o Data gathered through diagnostic procedures is examined systematically and analysis is
repeated until problem is solved

» Records are available for scrutiny and future reference

Exit level outcome 8
Demonstrate an understanding of options for further learning in this or a related field of learning and

preparation requirements for such learning.

Associated Assessment Criteria
e Options are explained
« Preparation requirements are explained

International comparability
Other, similar outcomes-based qualifications, certificates and skills standards in New Zealand and the

United Kingdom have been used extensively to inform this qualification and its associated standards,

and it compares favourably with them.

Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to show
they are able to integrate concepts, actions and ideas achieved across a range of unit standards and
contexis. Integrated assessment must evaluate the quality of observable performance as well as the
thinking behind the performance.

Some assessment aspects will demand practical demonstration while others may not. In some cases
inference will be necessary to determine competence depending on the nature and context within
which performance takes place.

Since this is a foundational qualification, it is necessary to ensure that the fundamental part of the
qualification is also targeted to ensure that while the competence may have been achieved in a
particular context, learners are able to apply it in a range of other contexts and for further learning. The
assessment should also ensure that all the critical crossfield outcomes have been achieved.
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Recognition of prior learning:

This qualification may be obtained through RPL. The learner should be thoroughly briefed on the
mechanism to be used and support and guidance should be provided. Care should be taken that the
mechanism used provides the learner with an opportunity o demonstrate competence and is not so
onerous as to prevent learners from taking up the RPL option towards gaining a qualification.

Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from one
- context to another. Employers or institutions should be able to evaluate the outcomes of this
qualification against the needs of their context and structure top-up learning appropriately.

Equally, holders of other qualifications may be evaluated against this qualification for the purpose of
RPL.

Moderation _Options:
¢ Anyone assessing a learner against this qualification must be registered as an assessor with
the relevant ETQA
* Any institution or learning provider offering learning towards the achievement of this
qualification should be accredited as a provider with the relevant ETQA :
e Moderation of assessment should be overseen by the relevant ETQA according to the
moderation guidelines provided for in this qualification as well as the agreed ETQA guidelines

Criteria for registration of assessors
The following criteria should be applied by the relevant ETQA: _
1. Appropriate qualification in the field of engineering fabrication and a minimum of 2 years’
experience in a light / heavy engineering fabrication environment. The subject matter
experience of the assessor can be established by recognition of prior learning
2. Appropriate experience and understanding of assessment theory, processes and practices
3. Good inter-personal skills and the ability to balance the conflicting requirements of:
* Maintaining national standards |
e The interests of the learner
* The need for transformation and redressing the legacies of the past
« The cultural background and language of the learner
4. Registration as an assessor with the MERS ETQA or any other relevant ETQA
5. Any other criteria required by the MERS ETQA or any other relevant ETQA



NATIONAL CERTIFICATE IN ENGINEERING FABRICATION (LIGHT OR HEAVY) — NQF LEVEL 4

Level 4 Fundamental Cred | NLRD Level 4 Core Cre | NLRD Level 4 Elective Choice of: Credits | NLRDID
its iD dits 1D

Communication Fabrication (Light OR Heavy) Directly related to core

Engage in sustained oral 5 8974 | Develop and fabricate from complex 28 Perform non-destructive tests on 6

communication and evaluate drawings metal parts and components

spoken texts

Read, analyse and respond to a 5 8975 | Cut, drilt and punch, assemble and 24 Test the physical properties of 6

varié{y of texts mechanically join structural steelwork engineering metals

Write for a wide range of contexts 5 | 8976 | Weld workpieces with the shielded 25 Weld workpieces with the gas metal 15
metal arc welding process in all arc welding process in all positions
positions '

Write a technical report 4 9502 | Perform heat treatment processes on 8 Weld workpieces with the gas 20
engineering metals (L3) tungsten arc welding process in all

positions

Communicate in an assertive 4 People interacting, leading and Remove metals using air-carbon 4

manner with clients and fellow developing arc gouging process (L3)

workers

Mathematics Lead a team, plan, allocate and 4 Use computer software to generate 8
assess their work developments, reflecting the

outcomes stated below

Use mathematics to investigate 6 | 7468 | Business relations Develop a personal financial plan 2

and monitor the financial aspects

of personal, business, and

national issues )

Apply knowledge of statistics and 6 9015 | Contribute to the implementation and 10 Other standards or additional

probability to critically interrogate maintenance of business processes learning related to the purpose of
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and effectively communicate
findings on life related problems

the qualification

Measure, estimate and calculate
physical quantities and explore,
critique and prove geometrical
relationships in two and three-
dimensional space in the life and
workplace of the adult with
increasing responsibilities

Minimum elective credits
required for qualification

12

Teotal Fundamental

39

Total Core

Total Elective

12

Total for qualification

150
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NATIONAL CERTIFICATE IN ENGINEERING FABRICATION (LIGHT / HEAVY) — NQF LEVEL 4

Unit standards developed for this series of qualifications:
UNIT STANDARDS ON NQF LEVEL 4

CORE

Title 1: Develop and fabricate from oompléx drawings

Title 2: Cut, drill and punch, assemble and mechanically join structural steelwork

Title 3: Weld workpieces with the shielded metal arc welding process in all positions

ELECTIVE

Titie 4: Weld workpieces with the gas metal arc welding process in all positions

Title 5: Weld workpieces with the gas turigsten arc welding process in all positions
UNIT STANDARD ON NQF LEVEL 3

ELECTIVE

Title 6: Remove metals using air-carbon arc gouging processes

UNIT STANDARDS AND SPECIFIC OUTCOMES IN NATIONAL CERTIFICATE IN ENGINEERING
FABRICATION (LIGHT / HEAVY) ~ NQF LEVEL 4

Title 1: Develop and fabricate from complex drawings
Specific outcome 1.1: Prepare for laying out, marking off, and forming and shaping of materials
« Interpret job instructions and determine sequence of operations
e Check that equipment, tools and materials required are at the workstation
¢ Prepare equipment and too!é for operation, including routine maintenance
and preoperational checks
» Select materials
o' Perform pattern calculations
¢ Determine lines of intersection
o Identify and note appropriate level marks
‘e Identify codes and standards in réiation to dimensional accuracy
+ Analyse material characteristics .
« Perform calculations of force and leverage
e Identify hazards and take preventative action
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.Specific outcome 1.2:  Mark out templates and patterns

Make templates and patierns using X and Y co-ordinates
Mark out heavy wall tube connections '

Produce templates for structural connections

Establish and transfer datum points to materials

Specific outcome 1.3:  Lay out and mark off structural sections

Use structural section sketches to communicate job requirements to others
in team

Lay out structural connections

Lay out and mark off pipe work

Mark off section material

Specific outcome 1.4:  Mark out surface developments

Carry out pattern developments

~Carry out surface developments using neutral surface calculations

Complete surface developments with allowances for joint preparation
Generate right, oblique and transition patterns

Inspect and measure surface development, templates and structural
combonentg for compliance

Specific outcome 1.5:  Form and shape materials

*

Set machines

Carry out form and shape operations

Dispose of waste material

Store reusable materials

'lnsp_ec:t and measure fabricated items for compliance to job speciﬂcaﬁdns

Specific outcome 1.6:  Identify and report non-conformances that cannot be rectified

Specific outcome 1.7:  Record information on work done and provide feedback to appropriate personnel

Specific outcome 1.8 Apply safe working practices and discuss issues related to safety of self, fellow
workers, machines, equipment, materials and the environment

Title 2: Cut, drill and punch, assemble and mechanically join structural steelwork

Specific outcome 2.1:  Prepare for work activity

Interpret job instructions and determine sequence of operations

Select equipment and lubricants

Prepare machines for operation, including routine maintenance and pre-
operational checks
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Specific outcome 2.2:

Specific outcome 2.3:

Specific outcome 2.4:

Specific outcome 2.5:

Specific outcome 2.6:
Specific outcome 2.7:

« Select and fit correct tooling
¢ Replace worn tooling, if required
e Set up machines _
o Identify materials and verify material characteristics
» Select types of mechanical joining methods
» Identify potential hazards and take preventative action
Perform mechanical cutting, drilling and punching of materials
* Determine cutting pérameters
o Confirm blade dearanoas to achieve shearing
e Cut, drill and punch materials to specifications
 Dispose of waste materials
« Store reusable material
» Clean and restore work area
Perform assembly and mechanical joining of materials
» Assemble materials
« Mechanically join materials
« Construct jigs and fixtures
+ Perform site erection and layout
« Correct distortion
» Carry out finishing
Apply quality checks
« Inspect and measure cut, drilled and punched materials for compliance to
job specifications
« Inspect and measure assemblies and mechanical joints for compliance to
job specifications ;
identify, document and rectify non-conformances and report non-rectifiable
problems to appropriate personnel
Record information on work done and provide feedback to appropriate personnel
Apply safe working practices and discuss issues. related to safety of self, fellow
workers, machines, equipment, materials and the environment

Title3: = Weld wo_rkpieces with the shielded metal arc welding process in all positions

Specific outcome 3.1:
Specific outcome 3.2:

Describe and assemble the shielded metal arc welding equipment
Select, assemble and conduct pre operational checks of shielded metal arc

welding equipment



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842 93

Specific outcome 3.3:
Specific outcome 3.4:
Specific outcome 3.5:
Specific outcome 3.6:

Title 4:

Specific outcome 4.1:
Specific outcome 4.2:

Specific outcome 4.3:
Specific outcome 4.4:
Specific outcome 4.5:
Specific outcome 4.6:

Title 5:

Specific outcome 5.2;

Specific outcome 5.3:
Specific outcome 5.4:
Specific outcome 5.5:
Specific cutcome 5.6:

Title 6:

Specific outcome 5.1:
Specific outcome 5.2:

Specific outcome 5.3;
Specific outcome 5.4:
Specific outcome 5.5:

Prepare work pieces prior to welding

Weld workpieces

Inspect welded work piece

Care and store welding consumables and equipment

Weld workpieces with the gas metal arc weiding process in all positions

Describe the gas metal arc welding equipment

Select, assemble and conduct pre operational checks of gas metal arc welding
equipment :

Prepare work pieces prior to welding

Weld WOrkpieces

Inspect welded work piece for defects in compliance with dfawing specifications
Care and store welding consumables and equipment

Weld workpieces with the gas tungsten arc welding process in all positions
Specific outcome 5.1:

Describe and explain the gas tungsten arc welding equipment

Select, assemble and conduct pre operational checks of gas tungsten arc welding
equipment o '

Prepare work pieces prior to welding

Weld workpieces '

Iinspect weided work piece for defects

Care and store welding consumables and equipment

Remove metals using air-carbon arc gouging processes

Describe and assemble the air-carbon arc gouging equipment

Select, assemble and conduct pre operational checks on air-carbon arc gouging
equipment

Gouge workpieces

Inspect gouged work pieces

Care and store gouging consumables and equipment
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No. 1183 20 September 2002

SOUTH AFRICAN QUALIFICATIONS AUTHORITY (SAQA)

In accordance with regulation 24(c) of the National Standards Bodies Regulations of 28 March
1998, the Standards Generating Body (SGB) for

Manufacturing and Assembly

Registered by NSB 08, Manufacturing, Engineering and Technology, publishes the following
.qualifications and unit standards for public comment.

This notice contains the titles, fields, sub-fields, NQF levels, credits, and purpose of the
qualification and unit standards upon which qualifications are based. The full qualification and
unit standards can be accessed via the SAQA web-site at www.saga.org.za. Copies may also
be obtained from the Directorate of Standards Setting and Development at the SAQA offices,
659 Pienaar street, Brooklyn, Pretoria.

Com'ment on the unit standards should reach SAQA at the address below and no later than
21 October 2002. All correspondence should be marked Standards Setting — SGB for
Manufacturing and Assembly and addressed io

The Director; Standards Setting and Development
' SAQA
Attention: Mr. D Mphuthing
Postnet Suite 248
Private Bag X06
Waterkloof
0145
- or faxed to 012 — 482 0907

¢ @ SAMUEL B.A. ISAACS
EXECUTIVE OFFICER
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

Nétiona[ Diploma in Rubber Technology: NQF Level 5

Field: Manufacturing, enginegring and technology
Sub-field: - Manufacturing & assembly

Level: 5

Credit: 239

Issue date:

Review date:

Rationale of the qualification:

The rubber manufacturing industry is characterized by a sophisticated manufacturing and assembly
process within a competitive and challenging environment. The rubber products produced must
meet a wide variety of exacting safety, quality, customer and consumer specifications. The industry
has to respond to quality issues and increasing competition in export and domestic markets and
ensure the on-going development of new products required by changing customer needs. Within the
rubber manufacturing and assembly industry, the rubber technology skills area is concerned with
ensuring that all inputs to the manufacturing and assembly pfocess deliver the required qtfaiity and
quantity of product. People working as rubber technologists require specialized technical skills and
knowledge in order to assure that material specifications critical to the manufacturing process are
met, quality assurance practices are adhered to during the rubber manufacturing and assembly
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process, and processes are in place to adapt to and meet the requirements of the constantly
changing products that must be manufactured.

This is one of a series of qualifications for learners who want to follow a career in any industry in
which rubber (elastomeric) materials are used.

For those who have been in the workplace for a long time, this qualification represents part of the
RPL process to acknowledge workplace skills acquired without the benefit of formal education or
training.

The qualification also forms the basis for further development within rubber technology, matérials
technology and management in the higher education and training band. '

Purpose:

The purpose of the quaiiﬁtibn is to provide learners, education and training providers and
employers with the standards and the range of leaming required to work effectively as rubber
technologists within the rubber manufacturing and assembly environment and meet the challenges of

such an environment.

The chief skills that are recognised in this qualification are the ability fo test and analyse rubber
materials, components and products, determine requirements for rubber aﬁplications, perfom'
auditing activities and manage projects. These skills require an in—depth understanding of rubber
manufacturing and assembly processes and applicable rubber chemistry, rubber physics, organic
chemistry and mathematical concepts. '

Quialified learners will also understand:
 How to maintain and influence relationships in @ complex production environment

+ How to achieve change : -
'» How to maintain quality specifications to optimise the quality assurance process

« How to work with a range of information sources to optimise performance

Qualifying learners will also be able to support the various policies and procedtires related to the
safety, health and environmental systems that govern their workplace.

23842—3
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“Access to the Qualification:

Open Access _
This qualification series r’écognises skills, knowledge and values relevant to a workplace. It is
' designed for learners who:
* Have attended courses and then apply the knowledge gained to activities in the workplace

s Are already workers and have acquired the skills and knowledge without attending formal
courses

» Are part of a learnership programme, which integrates structured learning, and work
experience

Learning assumed to be in place:

This qualification assumes learners have-a rubber manufacturing and assembly related qualification
at NQF level 4 and the equivalent of physical science at NQF level 4.
If the learner does not already have such a qualification, learning in preparatibn for this qualification
would aiso have to include:

« Communication, mathematics and physical science at NQF level 4

e An understanding of rubber materials, components and products and their functions

* Anunderstanding of the rubber manufacturing process (stages of and what happens at
each stage)

» Concepts of influencing small levels of changes in quality assurance practices

 Dealing with change in relation to procedures that support workplace relationships,
procedures, roles and responsibilities

Exit Level Outcomes and Assessment Criteria:
Exit level outcome 1
Demonstrate an understanding of rubber compounding and processing and an ability to conduct

investigations for verification purposes, to explain product non-conformances, for pl:oduct
modifications and for new product development

00276134—4 23842—4
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Associated Assessment Criteria

+ Experimental design is determined based on evaluation of preséntad task
» Tests are conducted and reliability of test results confirmed
« Report on findings is generated

« Can respond to and discuss issues related fo rubber compounding and physics as they apply to
the testing and analysis of rubber materials, components and products

Exit level outcome 2

Demonstrate an ability to determine the requirements for common commercial rubber applications
Associated Assessment Criteria

» Predictions are formulated
e Relevant and appropriate information is collected
« Recommendations are made based on customer requirements

« Customer is satisfied with performance criteria of product in use, recommendations made and
cost/quality relationship

* Report is compiled

« Recommendations made are justified with reference to rubber chemistry and physics

Exit level outcome 3

Demonstrate an ability to implement new projects in a rubber manufacturing and assembly process

Associated Assessment Criteria

« Project plan is formulated with performance indicators

¢ Project is completed

« Feasibility of implementing project results is determined
» Report is generated and applicable persons briefed

« Can respond to and discuss issues related to project management
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Exit level outcome 4

Demonstrate an ability to audit materials, components, process performance and final product for
compliance with specifications, e.g. policies and procedures, company performance criteria.

Associated Assessment Criteria

e Audit plan is produced
e Affected stakeholders are informed of audit plan
¢ Audit data is collected and recorded

* Findings are evaluated for conformance / non-conformance to legislation, company policy and
procedures

e Findings report is compiled, processed and circulated to affected parties
* Audit findings and suitable recommendations are discussed with affected parties
e Corrective action(s) / improvements made are evaluated, recorded and processed

» Can respond fo and discuss issues related to auditing activities

"Exit level outcome 5
Demonstrate an ability fo coordinate work activities and plan, schedule and arrange work
Associated Assessment Criteria

«  Work schedules are met
¢ Work activities are planned
= Goals set are specific, measurable and achievable and aligned to customer and business neecis

¢ Schedules are developed in consultation with relevant parties and any scheduling conflicts are
resolved
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Exit level outcome 6

Demonstrate an understanding of options for further learning in this or a related field of learning and

preparation requirements for such learning
' Associated Assessment Criteria

« Options are explained
« Preparation requirements are explained

» Learning plan is developed

international comparability

This qualification has been designed in response to a need from the rubbér manufacturing and
assembly industry for persons at NQF level 5 with a particular set of skills. No direct international
comparisons were found for this qualification at the equivalent of NQF level 5. However, this
qualification articulates into further learning within the 'higher educafion band in materials and
polymer technology. Such higher level qualifications are found in many countries such és Australia,
New Zealand, United Kingdom, the United States and Canada.

integrated Assessment:

The integrated assessment must be based on a summative assessment guide. The guide will spell
out how the assessor will assess different aspects of the performance and will include:
¢ Observing the learner at work (both in the primary activity as well as other interactions)

« Asking questions and initiating short discussions to test understanding

¢ Looking at records and reports in the portfolio and reviewing previous assessments

The learner may choose in which language s/he wants to be assessed. This should be established
as part of a process of preparing the learner for assessment and familiarising the learner with the
approach being taken.

While this is primarily a workplace-based qualification, evidence from other areas of endeavour may
be introduced if pertinent to any of the exit-level outcomes.



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842 101

The assessment process should cover both the explicit tasks required for'the qualification as well as
the understanding of the concepts and principles which underpin the activities and the manufacturing
process. The assessment process should aiso establish how the critical outcomes have been
advanced by the learning process.

Recognition of prior learning:

This qualification may be obtained through a process of RPL. The Ieamer.should be fhoroughly
briefed prior fo the assessment and support provided to assist in the process of developing a
portfolio. While this is primarily a workplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit-level outcomes.

Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from one
context to another. Employers or institutio_ns should be able to evaluate the outcomes of this
quaiiﬁcaﬁéh against the needs of their context and structure top-up learning appropriately.

* Equally, holders of other qualifications may be evaluated against this qualification for the purpose of
RPL.

Moderation Options:

To assure the quality of the assessment process, the moderation should cover one of more of the
following: ' '

- 1. assessor credentials

2. the assessment instrument

3. the assessmént process (including preparation and post-assessment feedback)

Where assessment and moderation are taking place in sectors other than the Manufacturing,
Engineering and Related Services, assessment and moderation should be in terms of a
Memorandum of Understanding negotiated with the MERS ETQA

Criteria for registration of assessors

The following criteria should be applied by the relevant ETQA:
1. Appropriate tertiary 3 year or equivalent qualification in the field of chemistry and physics —
with a minimum of 7 years in a rubber manufacturing and assembly environment. The
subject matter experience of the assessor can be established by recognition of prior learning.
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2. Appropriate experience and understanding of assessrﬁent theofy, processes and practices

3. Good interpersonal skills and the ability to balance the conflicting requirements of: -

¢ Maintaining national standards

e The interests of the learner

« The need for transformation and redressing the legacies of the past

» The cultural background and language of the learer

4. Registration as an assessor with the MERS ETQA or any other relevant ETQA
5. Any other criteria required by the MERS ETQA or any other relevant ETQA

National Diploma in Rubber Technology: NQF Level 5

Fundamental
NLRD Title Level | Credits
"Communication
Use communication techniques effectively 5 8
Mathematics
Use mathematical and statistical techniques effectively as a rubber 5 34
technologist '
Total fundamental 42
Core
NLRD Title ¢ Level | Credits
Rubber Technology
Test and analyse rubber materials, components and products 5 45
Determine requirements for rubber applications 5 60
Perform auditing activities 5- 12
Business skills )
Implement new projects in a rubber manufacturing and assembly 5 30
process :
Quality
Optimise the quality assurance system 5 6
Business relations
Maintain business processes 5 10
People interacting, leading and developing
9406 Manage a team 5. 4
' Total Core 167
Elective '
NLRD Titles Credits
Choice of a minimum of 30 elective credits to be drawn from the
following learning areas:
« Business management, e.g. purchasing, stock control,
accounting
e Technical drawing
¢ Mercantile law
e Physics
Minimum elective credits towards qualification 30
Total for qualification 239




National Diploma in Rubber Technology: NQF Level 5

Title Level Credits | NLRD ID
Communication
Use communication techniques effectively 5 8
Mathematics
Use mathematical and statistical techniques effectively as a rubber technologist 5 34
Total fundamental 42
Title Level Credits | NLRD ID
Rubber Technology '
Test and analyse rubber materials, components and products 5 45
Determine requirements for rubber applications 5 60
Perform auditing activities 5 12
Business skills
Implement new projects in a rubber manufacturing and assembly process
5 30

Quality -
Optimise the quality assurance system 5 6
Business relations
Maintain business processes 5 10
People interacting, leading and developing
Manage a team 5 4 9406
Total Core 167
Titles ; Credits | NLRDID
Choice of a minimum of 30 elective credits to be drawn from the following learning areas:

* Business management, e.g. purchasing, stock control, accounting -

* Technical drawing

* Mercantile law

* Physics
Minimum elective credits towards qualification 30
Total for qualification 249
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NATIONAL DIPLOMA IN RUBBER TECHNOLOGY — NQF LEVEL 5

UNIT STANDARDS ON NQF LEVEL 5

FUNDAMENTAL

Title 1 Use mathematical and statistical techniques effectively as a rubber technologist
CORE

Title 1: Test and analyse rubber materials, components and products

Title 2: Determine requirements for rubber applications

Title 3: Perform auditing activities

Title 4: Implement new projects in a rubber manufacturing and assembly process

UNIT STANDARDS AND SPECIFIC OUTCOMES FOR THE NATIONAL DIPLOMA IN RUBBER
TECHNOLOGY — NQF LEVEL 5

Title 1:
technologist

Use mathematical and statistical techniques effectively as a rubber

Discuss and explain a range of mathematical and statistical techniques used in
the rubber technology field and applicable mathematical and statistical theory
Demonstrate an ability to perform basic differentiation and integration of

Specific outcome 1.1:

Specific outcome 1.2:
polynomials and logarithms and use mathematics for chemometrics

Specific outcome 1.3:

Specific outcome 1.4
Specific outcome 1.5:

Title 2:
Specific outcome 2.1:
Specific outcome 2.2:
Specific outcome 2.3:
Specific outcome 2.4:
Specific outcome 2.5:
Specific outcome 2.6:
Specific outcome 2.7:
Specific outcome 2.8:

Apply mathematical techniques to:

o Forecast needs

» Determine optimum parameters

+ Use and work with formulations

¢ Quantify productivity gains

Perform statistical analyses

Perform costing, estimating and budget calculations

Test and analyse rubber materials, components and products

Evaluate the presented task

Determine experimental design

Select and/or prepare the required test samples

Perform the experiment

Analyse and interpret data based on the experiment’s objectives
Assess the reliability of the test results | '
Report on findings

Monitor the implementation of recommendations made
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Title 3:
Specific outcome 3.1:
Specific outcome 3.2:

Specific outcome 3.3:
Specific outcome 3.4:

Specific outcome 3.5:
Specific outcome 3.6:

Specific outcome 3.7;

Title 4:
Specific outcome 4.1:

Specific outcome 4.2:

Specific outcome 4.3:
Specific outcome 4.4:
Specific outcome 4.5:
Specific outcome 4.6:
Specific outcome 4.7:

Title 5:
Specific outcome 5.1:
- Specific outcome 5.2:
Specific outcome 5.3:
Specific outcome 5.4;
Specific outcome 5.5:

Specific outcome 5.6:
Specific outcome 4.7:
Specific outcome 4.8:
Specific outcome 4.9:

Determine requirements for rubber applications

Make predictions based on customer requirements

Collect appropriate infoﬁnation pertaining to the project needs frorn_ a rénge of

data sources ' -

*  Communicate cost implications of data collection process to customer prior to
starting process and obtain approval

Compare the specifications of various possible raw materials with the final

application in mind )

Recommend a particular formulation and processing requirements where

appropriate

Compile recommendations in a structured report

Confirm performance criteria of product in use with'customen‘consufner and make

‘the necessary adjustments to the recommendations

Justify recommendations made with reference to rubber chemistry and physics

Perform auditing activities

Plan and prepare for the audit process

Communicate the audit plan with affected parties

Conduct the audit process B

interpret and evaluate findings

Compile an audit report

Report on the audit findings

Follow-up and evaluate corrective action(s) / improvements made

Implement new projects in a rubber manufacturing and assembly process

Determine project requirements

Research the availability of local project expertise

Select and brief project team

Collect project data from a variety of sources

Formulate project plan and. performance indicators and present plan to affected
parties . )

Manage the implementation of the project

Sign off project and compile project report

Brief applicable persons on way forward

Discuss and explain project planning, management and 'implementation
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a) Title

b) Rationale

¢) Level, total credits required credits and learning components assigned fo the
qualification; Minimum credits required at specific levels or maximum credits
when these exceed the minima specified in regulation 8 or 9

d) Access to the qualification
e) Field and sub-field of the qualification "
f) A statement of the purpose of the qualification.

g) Assumptions of learning already in place before the programmes leading to the
qualification are commenced. '

h) Exit level outcomes as contemplated in regulation 5(1)(b) and (c) and the
associated assessment criteria.

i} International comparability

) Integrated assessment appropriately incorporated to ensure that the purpose of
the qualification is achieved.

k) Recognition of prior learning (RPL)

I) Articulation possibilities with related qualifications (either geneﬁc or specific
arrangements for articulation). '

m) Moderation options including
. Recommendation of a moderating body or bodies

. Criteria for the registration of assessors
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No. 1184 20 September 2002

{r

SOUTH AFRICAN QUALIFICATIONS AUTHORITY (SAQA)

In accordance with regulation 24(c) of the National Standards Bodiés Regulations of 28 March
1998, the Standards Generating Body (SGB) for

Food

Registered by NSB 06, Manufacturing, Engineering and Technology, publishes the following
qualifications and unit standards for public comment.

This notice contains the titles, fields, sub-fields, NQF levels, credits, and purpose of the
qualification and unit standards upon which qualifications are based. The full qualification and
unit standards can be accessed via the SAQA web-site at www.saga.org.za. Copies may also
be obtained from the Directorate of Standards Setting and Development at the SAQA offices,
659 Pienaar street, Brooklyn, Pretoria.

Comment on the unit standards should reach SAQA at the address below and no later than
21 October 2002. All correspondence should be marked Standards Setting — SGB for Food
and addressed fo ; _ ;

The Director: Standards Setting and Development
- SAQA
Attention: Mr. D Mphuthing
Postnet Suite 248
Private Bag X06
Waterkloof
0145
or faxed to 012 — 482 0907

SAMUEL B.A. ISAACS
EXECUTIVE OFFICER
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

' National Certificate in Food and Beverage Laboratory Practices: Food and Beverage

Laboratory Analysis NQF 3
Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: Manufacturing and Assembly
Level: 3
Credit: - 120
Issue date:
Review date:
Rationale of the qualification

This qualification reflects the workplace-based need of the food and beverage manufacturing
indusfry regarding laboratory practices, specifically towards assistant analyst skills. This need is
expressed by employers and employees, both now and for the future. This qualification provides
the learner with accessibility to be employed within the food and beverage manufacturing industry
and provides the flexibility to pursue a quality control and assurance career with broad articulation
within the different areas of the food and beverage industry.

The level of flexibility within the range of electives will allow the individual fo pursue a career as a
quality control and assurance analyst within the food and beverage analytical, microbiological and
biochemical laboratory environment leading to arficulation within the iaboratory supervision
environment.

Purpose of the qualification

This qualification is aimed at the learner who wants to obtain the skills in food and beverage
laboratory analysis, or who aiready has the skills, but wants to obtain national recognition for these
- skills through a process of RPL.

A person acquiring this qualification will be able to perform the core functions that support the
_operations in a food and beverage analytical laboratory. In addition, and depending on the

electives chosen, the learner will be able to perform quality evaluation techniques and procedures

to establish the physical, chemical, sensory, compositional and microbiological quality of food and

beverage products. : : ’

This qualification will allow a person to advance to a food and beverage quality control and

assurance practices or supervision qualification at NQF level 4. The qualification will also enhance

the social status and productivity within the food and beverage industry.
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Access to the qualification
Open access.
Credits assigned to the qualification -

In the fundamental component of the qualification, a learner must achieve or demonstrate his/her
competence in the 20 credits in the field of Communication Studies and Language and 16 credits
in the field of Physical, Mathematical, Computer and Life Sciences. Six additional credits are
assigned to knowledge of chemistry principles, which forms an integrated part of the fundamental
knowledge needed for food and beverage laboratory analysis.

The unit standards in the core and elective component of the qualification reflect the skills and
competencies needed in order to be transportable in the food or beverage laboratory and quality
control environment. ;

in the core component of the qualification a learner must achieve or demonstrate his/her
competence in the 62 credits within the core group of unit standards.

The elective component of the qualification enables the person to pursue a learning path with
interests of his/her own that can contribute to other learning pathways, such as microbiological
analysis, chemical and compositional analysis, and sensory and physical analysis of food and
beverage products.

A minimum of 16 credits must be chosen from the electives in order to achieve the 120 credits of
the qualification. From' the total of 120 credits of the qualification, the fundamental and core unit
standards contribute to a minimum of 92 credits on level 3 and higher.

An average learner is currently taking 780 hours in order to achieve the learning outcomes as
described within the core and elective group of unit standards, and 1200 hours to achieve the total
credits of the whole qualification.

Learning assumed fo be in place

- A knowledge, comprehension and application of language, mathematics, natural science and
technology principles at NQF levels 1and 2. - :

Exit level cutcomes
Quialifying learners can:

Exit level 1: Maintain and apply safety practices in -a food and beverage quality assurance
laboratory. :

Associated assessment criteria

* Maintain safety aspects regarding housekeeping, handling and storing of equipment and
reagents in a food and beverage laboratory according to standard operating procedures and
safety principles. _ _

» Demonsirate knowledge of food safety practices and procedures in a food and beverage
environment. _

* Monitor and control quality assurance practices in a food and beverage laboratory according to
standard operating procedures.
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Exit fevel 2: Perform core functions in a food and beverage quality assurance laboratory.

Associated assessment criteria

Prepare glassware and media for determination procedures in a food and beverage laboratory
according to standard operating procedures.

Demonstrating knowledge of heating and cooling procedures.

Demonstrate knowledge of fundamental chemical and physical reactions and fundamental
biochemistry principles. _

Measure the temperature of food or beverage products according to standard operating
procedures and evaluate the results.

Take representative samples of food or beverage products according to standard operating
procedures for analysis in a laboratory.

Perform elementary acid-base titrations to prepare chemical solution with specific
concentrations.

Exit level 3: Determine the microbiological quality of food or beverage products.

Associated assessment criteria

]

Demonstrate knowledge of and apply microbiological principles in a food and beverage
environment. _
Demonstrate an understanding of the connection between micro-organisms and food spoilage

~ and how this will affect microbiological analysis of food and beverage products.

Evaluate the microbiological quality of food or beverage products by means of pour plate
methods according to standard operating procedures.
Demonstrate knowledge of the nature and composition of food.

Exit level 4: Determine the chemical and compositional quaiity of food or beverage products.

Méociated assessment criteria

Evaluate the quality of a food or beverage product in terms of its pH according standard
operating procedures. . _
Evaluate the quality of a food or beverage product in terms of its moisture content (oven drying
method) according to standard operating procedures.

Demonstrate knowledge of the nature and composition of food.

Exit level 5: Determine the physical and sensory quality of food or beverage products.

Associated assessment criteria

Evaluate the quality of a food or beverage product in terms of its viscosity according to
standard operating procedures. _
Evaluate the quality of a food or beverage product by performing sensory evaluation according

to standard operating procedures.

Demonstrate knowledge of the nature and composition of food.

Critical cross-field outcomes

Critical cross-field outcomes have been addressed by the exit level outcomes as follows:

Critical cross-field outcomeas Evident in

exit level
outcome

While performing iaboratory analyst tasks, qualifying learners can:

1.

Identify and solve problems in which response displays that responsible decisions,
using critical and creative thinking, have been made by:

Applying knowledge and comprehension of heaith and safety practices, 1
Monitering and controlling quality assurance practices, 1
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= Identifying and solving problems while performing laboratory analyst tasks. 2,3,4,5

2. Work effeét‘rvely with others as a member of a team,-group, organisation or community
by: ¢ :

* Applying team-work to monitor and control quality assurance practices, 1
* Co-ordinating one’s work with that of others in the direct surrounding area. : 2,3,4,5
3. Organise and manage oneself and one’s activities responsibly and efiectively by: s
* Planning one's activities. : : 2,3,4,5
4. Collect, analyse, arganise and critically evaluate information by:
¢ Monitoring and controlling quality assurance practices, L .
» Taking samples, analysing it and evaluating the results in order to determine whether | 1 3
products conform to specifications. . R ; 2,3,4,5
| 5. Communicate effectively by using mathematical and/or language-skills in the modes of
oral and/or written presentations by: . ey 12345
» Keeping records and noting results. 2,34,
6. Use science and technology effectively and critically, showing responsibility towards the
environment and health of others by: : )
= Working according to health and safety regulations, ' B 12345
» Working with technologically advanced laboratory equipment according to SOP. - 2' 3’ 4 5’

7. Demonstrate an understanding of the world as a set of related systems by recognising
that problem solving contexts do not exist in isolation by: _ :
Monitoring and controliing quality assurance practices, i _ 1
ldenti}‘ying and solving problems during laboratory analyses of food and beverage 2,3,4,5
‘samples.

8. Contribute to the full personal development of each leamer and the social ‘and
economic development of the society at large by: ;

* Maintaining and applying safety practices in a food and beverage quality assurance

labaratory, .

Performing core functions in a food and beverage quality assurance laboratory,

Determining the microbiological quality of food or beverage products. .

Determining the chemical and compositional quality of food or beverage products.

Determining the physical and sensory quality of food or beverage products.

—

. & & @
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International comparability

Benchmarking was done against the NVQ from Britain, SVQ from Scotland as well as Australian,
New Zealand and German qualifications. Similar qualifications, though not always unit standards
based, were found. Qualifications resembling comparability was found on the New Zealand -
qualification framework at level 4. These qualifications (food and dairy manufacturing laboratory
technology certificates on level 4) focuses on development of learners towards laboratory
management and advanced scientific and technological development of laboratory methods, which
are clearly qualifications with a different focus. B

Integrated assessment

The applied competence (practical, foundational and reflexive competencies) of this qualification
will be achieved if the learner is able to perform core laboratory functions, as well as some quality
evaluation techniques and procedures to establish one or more of the physical, chemical, sensory,
compositional and microbiological quality of a range of food and beverage products.

The identifying and solving of problems, team  work, organising one-self, the using of applied
science, the implication of actions and reactions in the world as a set of related systems must be
assessed during any combination of practical, foundational and reflexive competencies
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assessment methods and tools to determine the whole person development and integration of
applied knowledge and skilis.

Applicable assessment tool(s) must be used to establish the foundational, reflexive and embedded
knowledge to problem solving and application of the world as a set of related systems within the
processing environment. : o

A detailed portfolio of evidence is required to proof the practical, applied and foundational
competencies of the learner. '

Assessors and moderators should develop and conduct their own integrated assessment by
making use of a range of formative and summative assessment methods. Assessors should
assess and give credit for the evidence of learning that has already been acquired through formal,
informal and non-formal learning and work experience. _

Unit standards in the qualification must be used to assess specific and critical cross-fieid
outcomes. During integrated assessments the assessor should make use of formative and
summative assessment methods and should assess combinations of practical, applied,
foundational and reflexive competencies.

Recognition of prior learning

This qualification may be achieved in part or completely through the recognition c;f prior learning,
which includes formal, informal and non-formal learning and work experience. !

- Articulation possibilities

This qualification will enable the qualifying learner to progress to learning for the national certificate
in food and beverages quality control and assurance practices or quality control supervision
qualification at NQF level 4.

Moderation options

« Anyone assessing a leafner or moderating the assessment of a learner against this qualification
must be registered as an assessor with the relevant ETQA. J
« Any institution offering learning that will enable the achievement of this qualification must be
accredited as a provider with the relevant ETQA.
« Assessment and moderation of assessment will be overseen by the relevant ETQA according to
the ETQA's policies and guidelines for assessment and moderation; in terms of agreements
reached around assessment and moderation between ETQAs (including professional bodies);
and in terms of the moderation guideline detailed immediately below.
e Moderation must include both internal and external moderation of assessments at exit points of
© the qualification, unless ETQA policies specify otherwise. Moderation should also encompass
achievement of the competence described both in individual unit standards, exit level outcomes as
well as the integrated competence described in the qualification.

Anyone wishing to be assessed against this qualification may apply to be assessed by any
assessment agency, assessor or provider institution that is accredited by the relevant ETQA.

Criteria for registration of assessars

For an applicant to register as an assessor, the following are essential:

o The applicant needs well-developed interpersonal skills, as well as subject matter and
~assessment experience. ' ;

« The assessor needs to be competent in the planning and conducting of assessment of learning
outcomes as described in the unit standard “Plan and conduct assessment of learning
outcomes” at NQF level 5. The subject matter experience must be well developed within the
field of food and beverage laboratory practices, procedures and quality assurance tests.

s The applicant should have a similar qualification than this one, with a minimum of 12 months
field experience after he/she has completed the qualification or,
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A food science and technology qualification on NQF level 6 or higher, with a minimum of 12
months field experience after he/she has completed the qualification.

The subject matter experience of the assessor can be established by recognition of prior
learning.

. The assessors need to be registered with the Food and Beverage Education and Training
Quality Assurance Body. }

Detailed documentary proof of educational qualification, practical training undergone, and
experience gained by the applicant must be provided (portfolio of evidence).
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Fundamental

TITLE CREDITS LEVEL NLRD
Accommodate audience and context needs in oral communication. 3 b
Interpret and use information from texts. 3 5
Write texts for a range of communicative context. 3 5 8964
Use language and communication in an occupational leamning programmes. 3 5 8973
Field of Physical, Mathematical, Computer and Life Sciences
Demonstrate understanding of the use of different number bases and measurement units and an
awareness of error in the context of relevant calculations. 3 2
Use mathematics to investigate and monitor the financial aspects of personal and business issues. 3 5 8983
Investigate life and work related problems using data and probabilities. 3 5
Measure, estimate and calculate physical quantities and explore, describe and represent, interpret and
justify geometrical relationships in two and three-dimensional space relevant to the life or workplace of the
community. o 3 4 9008
Demonstrate knowledge of chemistry principles. 3 6
Total fundamental 42

. Core .
TITLE CREDITS | LEVEL NLRD
Prepare glassware and media for determination procedures in a food laboratory. | . 4
Measure the temperature of food or beverage products and evaluate the readings. 1 1
Take a representative fodd or beverage sample. 1 3
Maintain food laboratory safety. 2 4 9114
Demonstrate knowledge of the nature and composition of food. 3 6
Demonstrate knowledge of fundamental principles of biochemistry. 3 T
Monitor and control quality assurance practices in a food or beverage-manufacturing environment. 3 4 8902
Demonstrate knowlédge of fundamental cheémical and physical reactions. 3 8
Apply microbiological principles in a food or beverage environment. 3 6 9147

cv8ee ON VLI



Demonstrate an understanding of food or beverage safety practices and procedures in a food or beverage-

manufacturing environment. 3 7 9042
Demonstrate an understanding of heat_g_nd cooling procedures. 3 4 9113
Demonstrate an understanding of the relationshlp between micro-organisms and food sporlage 4 8 8870
Total Core 62 62
Electives (Choose a minimum of 16 credits) CREDITS LEVEL NLRD
Perform elementary acid-base titrations and interpret the results. 6 3

Evaluate the quality of a food or beverage product in terms of its viscosity. 3 3 9163
Evaluate the microbiolo _g_cal quality of a food or beverage product by means of pour plate methods. 12 3 9164
Evaluate the quality of a food or beverage product in terms of ils pH 4 3 9138
Evaluate the quality of a food product in terms of its moisture content using the oven drying method. 3 3 9154
Produce and use spreadsheets for business. 5 3

Produce word processing documents for business. . 5 3

Determine the quality of food products using sensory evaluation. 10 4
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UNIT STANDARDS IN NATIONAL CERTIFICATE IN FOOD AND BEVERAGE LABORATORY
PRACTICES: FOOD AND BEVERAGE LABORATORY ANALYSIS NQF 3

UNIT STANDARDS ON NQF LEVEL 1

Title 1: Prepare glassware and media for determination procedures in a food laboratory
(Registered, Dairy SGB).

Title 2: Measure the temperature of food or beverage products and evaluate the
readings (Registered, Dairy SGB).

Title 3: Take a representative food or beverage sample (Registered, Dairy SGB).

UNIT STANDARDS ON NQF LEVEL 2
Title 1: Maintain food laboratory safety (Registered, Dairy SGB).
UNIT STANDARDS AT NQF LEVEL 3

Title 1: Demonstrate knowledge of the nature and composition of food (To be
registered).

Title 2: Demonstrate knowledge of fundamental principles of biochemistry (To be
registered).

Title 3: Monitor and control quality assurance practices in a food or beverage
manufacturing environment (Registered, Food SGB).

Title 4: Demonstrate knowledge of fundamental chemical and physical reactions (To be
registered). ' .

Title 5: Apply microbiolagical principles in & food or beverage environment (Registered,
Dairy SGB).

Title 6: Demonstrate an understanding of food or beverage safety practices and
procedures in a food or beverage manufacturing environment (Registered, Food

SGB).

Title 7: Demonstrate an understanding of heating and cooling procedures (Registered,
Food SGB).

Title 8: Perform elementary acid-base titrations and interpret the results (To be
registered).

Title 9: Evaluate the quality of a food or beverage product in terms of its viscosity
(Registered, Dairy SGB).

Title 10:  Evaluate the microbiological quality of a food or beverage product by means of
pour plate methods (Registered, Dairy SGB).

Title 11:  Evaluate the quality of a food or beverage product in terms of its pH (Registered,
Dairy SGB).

Title 12:  Evaluate the quality of a food product in terms of its moisture content using the
oven drying method (Registered, Dairy SGB).

Title 13:  Produce and use spreadsheets for business (Registered, NSB 10).

Titie 14:  Produce word processing documents for business (Registered, NSB 10).

Title 15: Accommodate audience and context needs in oral communication (Registered,
NSB 04).

Title 16:  Interpret and use information from texts (Registered, NSB 04),

Title 17:  Write texts for a range of communicative context (Registered, NSB 04).

Title 18:  Use language and communication in an occupational learning programmes
(Registered, NSB 04).

Title 19: Demonstrate understanding of the use of different numbers bases and
measurement units and an awareness of error in the context of relevant
calculations (Registered, NSB 10). .

Title 20:  Use mathematics to investigate and monitor the financial aspects of personal
and business issues (Registered, NSB 10).

Title 21:  Investigate life and work refated problems using data and probabilities
(Registered, NSB 10).
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Title 22:  Measure, estimate and calculate physical quantities and explore, describe and
represent, interpret and justify geometrical relationships in two and three-
dimensional space relevant to the life or workplace of the com munity
(Registered, NSB 10). :

Title 23:  Demonstrate knowledge of chemistry principles (To be sourced from NSB 10).

UNIT STANDARDS AT NQF LEVEL 4

Title 1: Demonstrate an understanding of the relationship between micro-organisms and
food spoilage (Registered, Food SGB). . :
Titie 2:  Determine the quality of food products using sensory evaluation (Registered,

Food SGB).

UNIT STANDARDS AND SPECIFIC OUTCOMES IN NATIONAL CERTIFICATE IN FOOD AND

BEVERAGE LABORA

NQF 3

TORY PRACTICES: FOOD AND BEVERAGE LABORATORY ANALYSIS

UNIT STANDARDS AT NQF LEVEL 3

1. TITLE:

Specific outcome 1.1:

Specific outcome 1.2;
Specific outcome 1.3:

Specific outcome 1.4:

Demonstrate knowledge of the nature and composition of
food.

Demonstrate knowledge of the components of food products and
its nufritional importance.

Demonstrate knowledge of the functional properties of food.
Demonstrate knowledge of the effects of processing on food
components.

Demonstrate knowledge of methods of food preservation.

2. TITLE: Demonstrate knowledge of fundamental principlies of
. biochemistry.
Specific outcome 2.1: Demonstrate knowiedge of cells in living organisms.
Specific outcome 2.2: Demonstrate knowledge of vital processes and systems in living
organisms. -
Specific outcome 2.3: Demonstrate krowledge of enzymes in living organisms.

Specific outcome 2.4;

3. TITLE:

Specific outcome 3.1:

Demonstrate knowledge of hormones in living organisms.

Demonstrate knowledge of fundamental c;-hamica! and
physical reactions.
Demonstrate knowledge of fundamental physical reactions.

Specific outcome 3.2: Demonstrate knowledge of the reactions of light.

Specific outcome 3.3: Demonstrate knowledge of fundamental chemical reactions,

Specific outcome 3.4: Demonstrate knowledge of the rate and mechanism of chemical
reactions.

4. TITLE: Perform elementary acid-base titrations and interpret the

Specific outcome 4.1:

results.
Demonstrate knowledge of elementary acid-base titrations.

Specific outcome 4.2: Prepare for elementary acid-base titrations in an analytical
laboratory. '

Specific outcome 4.3: Perform elementary acid-base titrations in an analytical laboratory.

Specific outcome 4.4: Report on the results of the acid-base titrations.
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No. 1185 20 September 2002

SOUTH AFRICAN QUALIFICATIONS AUTHORITY (SAQA}

in accordance with regulation 24(c) of the National Standards Bodies Regulations of 28 March
1998, the Standards Generating Body (SGB) for

Manufacturing and Assembly

Registered by NSB 06, Manufacturing, Engineering and Technology, publishes the following
qualifications and unit standards for public comment. ?

This notice contains the titles, fields, sub-fields, NQF levels, credits, and purpose of the
qualification and unit standards upon which qualifications are based. The full qualification and
unit standards can be accessed via the SAQA web-site at www.saga.org.za. Copies may aiso
be obtained from the Directorate of Standards Setting and Development at the SAQA offices,
659 Pienaar street, Brooklyn, Pretoria.

Comment on the unit standards should reach SAQA at the address below and no later than
21 October 2002. All correspondence should be marked Standards Setting — SGB for
Manufacturing and Assembtly and addressed to :

The Director: Standards Setting and Development
SAQA
Attention: Mr. D Mphuthing
Postnet Suite 248
Private Bag X06
Waterkioof
0145
or faxed to 012 — 482 0907

tf SAMUEL B.A. ISAACS
EXECUTIVE OFFICER
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NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING) NQF LEVEL 2

UNIT STANDARDS ON NQF LEVEL 2

CORE
Title 1: Identify engineering materials, their characteristics and applications and common metal tests
and treatments used in engineering
Title 2: Select, use and care for engineering measuring equipment
Title 3: Select, use and care for engineering power tools
Title 4: Select, use and care for engineering hand tools
Title 5: Perform basic welding / joining of metals
Title 6: Mark off basic engineering shapes
Title 7: Read, interpret and produce basic engineering drawings
Title 8: Maintain static seals in machines and / or equipment
Title 9; Maintain indirect drives
Title 10: Maintain pipe systems
Title 11: Perform routine maintenance
Title 12: Sling loads
ELECTIVE
Title 13: Operate and monitor a drilling machine to produce simple components
Title 14: Operate and monitor a surface grinding machine to produce simple components
Title 15: Operate and monitor a milling machine to produce simple components
Title 16: Operate and monitor a lathe to produce simple components
UNIT STANDARDS AND SPECIFIC OUTCOMES IN
NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING) NQF LEVEL 2
Title 1: Identify engineering materials, their characteristics and applications and common
metal tests and treatments used in engineering
Specific outcome 1.1:  Identify materials used in common engineering applications

Specific outcome 1.2:  Discuss the physical properties of engineering materials used in common

engineering applications

Specific outcome 1.3:  Explain the common applications and methods of processing and manufacturing

using engineering materials

Specific outcome 1.4:  Demonstrate an understanding of the common metal tests used in engineering
Specific outcome 1.5:  Demonstrate an understanding of heat treatment processes |
Specific outcome 1.6:  Explain the effects external factors have on engineering materials
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Title 2:

Specific outcome 2.1:
Specific outcome 2.2:
Specific outcome 2.3:
Specific outcome 2.4.
Specific outcome 2.5:

Title 3:

Specific outcome 3.1:
Specific outcome 3.2:
Specific outcome 3.3:
Specific outcome 3.4:

Title 4:

Specific outcome 4.1:
Specific outcome 4.2:

Specific outcome 4.3:

Specific outcome 4.4:

Title 5:
Specific outcome 5.1:
Specific outcome 5.2:
 Specific outcome 5.3:
Specific outcome 5.4:
Specific outcome 5.5:
Specific outcome 5.6:

Title 6:
Specific outcome 6.1:
Specific outcome 6.2:
Specific outcome 6.3:
Specific outcome 6.4:

Select, use and care for engineering measuring equipment

Explain and discuss basic units of measure and symbols

Select and use engineering measuring equipment

Care for and maintain measuring equipment

Recognise and report problems, changes and/or malfunctions while working
Work safely with due care for self, fellow workers, equipment, materials and the
environment

Select, use and care for engineering power tools

Select and use engineering power tools

Care for and maintain engineering power tools

Check on power supply connections to equipment

Recognise and report problems, changes and/or malfunctions while working

Select, use and care for engineering hand tools

Select and use engineering hand tools

Care for and maintain hand tools

Recognise and report problems, changes and/or malfunctions while working
Work safely with due care for seff, fellow workers, equipment, materials and the
environment

Perform basic welding / joining of metals

Prepare for work activity

Weld/join metals

Apply quality checks on completed weld/joint

Perform finishing activities

Report out of compliance or unsafe conditions while working
Work safely with due care for self, fellow workers, equipment, materials and the
environment '

Mark off basic engineering shapes

Plan and prepare materials for marking off
Mark off materials

Apply quality checks on completed work
Care for and store marking off equipment
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Title 7:
Specific outcome 7.1:
Specific outcome 7.2:
Specific outcome 7.3:

Title 8:
Specific outcome 8.1:
Specific outcome 8.2:
Specific outcome 8.3:
Specific outcome 8.4:
Specific outcome 8.5:
Specific outcome 8.6;
Specific outcome 8.7:

Title 9:
Specific outcome 9.1:
Specific outcome 9.2:
Specific outcome 9.3:
Specific outcome 9.4:
Specific outcome 9.5:
Specific outcome 9.6:

Title 10:

Specific outcome 10.4

Specific outcome 10.5

Title 11:

Specific outcome 11.1:
Specific outcome 11.2;
Specific outcome 11.3:

Specific outcome 11.4

Read, interpret and produce basic engineering drawings

Discuss and explain basic engineering drawing concepts and material lists
Interpret basic engineering drawings
Produce drawing

Maintain static seals in machines and / or equipment

Plan and prepare for seal replacement

Prepare site and equipment for seal replaoement

Maintain static seals

Check equipment for compliance with operational requirements

Record information on work done

Discuss and explain incidents and problems related to replécing static seals

Work safely with due care for self, fellow workers, machlnes, equipment, materials
and the environment

Maintain indirect drives

Plan and prepare for indirect drive maintenance

Prepare site and equipment for indirect drive maintenance
Maintain indirect drive

Align indirect drives

Apply quality checks on completed work

+ Conduct post-maintenance activities

Maintain pipe systems
Specific outcome 10.1:
Specific outcome 10.2;
Specific outcome 10.3:

Plan and prepare for pipe system maintenance

Prepare site and equipment for pipe system maintenance
Maintain pipe system

Apply quality checks on completed work

Conduct post-repair activities

Perform routine maintenance

Plan and prepare for routine maintenance

Monitor the condition of machinery and equnpment
Perform routine maintenance

Apply quality checks on completed work
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Title 12:
Specific outcome 12.1:
Specific outcome 12.2:
Specific outcome 12.3:
Specific outcome 12.4:
Specific outcome 12.5:
Specific outcome 12.6:

Title 13:
Specific outcome 13.1:
Specific outcome 13.2:
Specific outcome 13.3:
Specific outcome 13.4:

Title 14:
Specific outcome 14.1:
Specific outcome 14.2:
Specific outcome 14.3:
Specific outcome 14.4:

Title 15:
Specific outcome 15.1:
Specific outcome 15.2:
Specific outcome 15.3:
Specific outcome 15.4:

Title 16:
Specific outcome 16.1:
Specific outcome 16.2:
Specific outcome 16.3:
Specific outcome 16.4:
Specific outcome 16.5:

Sling loads

Plan and prepare for load slinging activity
Prepare site and equipment for load slinging
Sling load

Signal the lifting equipment operator
Conduct post-slinging activities

Care for and store load slinging equipment

Operate and monltor a drilling machine to produce simple components

Prepare for work activity

Set drilling machine

Perform drilling operations

Apply quality checks on machined component

Operate and monitor a surface grinding machine to produce simple components

Prepare for work activity

Set grinding machine

Set grinding machine

Apply quality checks on machined component

Operate and monitor a milling machine to produce simple components

Prepare for work activity

Set milling machine

Perform milling operations

Apply quality checks on machined component

Operate and monitor a lathe to produce simple components

Prepare for work activity

Set lathe

Perform turning operations

Apply quality checks on machined component

Recognise and report problems, changes and/or malfunctions while operating
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CORE
Title 1:
Title 2:
Title 3:
Title 4:
Title 5:
Title 6:
Title 7:
Title 8:
ELECTIVE
Title 9:
Title 10:
Title 11:
Title 12:
Title 13:

National Certificate in Mechanical Engineering (Fitting) NQF Level 3
UNIT STANDARDS ON NQF LEVEL 3

Grind tools and drill bits

Maintain bearings in machines and equipment

Maintain pumps

Maintain heat exchangers and pressure vessels
Maintain direct drives

Maintain dynamic seals in machines and / or equipment
Maintain brakes and clutches

Maintain lubricating systems

Maintain conveyor systems

Perform heat treatment processes on engineering metals .
Perform non-destructive tests on metal parts and components
Test the physical properties of engineering metals

Unit standards and specific outcomes in National Certificate in Mechanical Engineering (Fltting)

Title 1:

NQF Level 3 : :

Grind tools and drill bits

Specific outcome 1.1:  Plan and prepare for tool grinding

Specific outcome 1.2; Prepare site and equipment

Specific outcome 1.3: Inspect and assess tool condition

Specific outcome 1.4:  Grind tool

Specific outcome 1.5:  Check tool for compliance with manufacturer specifications
Specific outcome 1.6:  Care for and store tool grinding tools and equipment

Specific outcome 1.7:  Record information on work done

Specific outcome 1.8:  Discuss and explain incidents and problems related to tool grinding

Specific outcome 1.9;

Title 2:

and the environment

Maintain bearings in machines and equipment

Specific outcome 2.1:  Plan and prepare for bearing replacement

Work safely with due care for self, fellow workers, machines, equipment, materials
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Specific outcome 2.2: Prepare site and equipment for bearing replacement
Specific outcome 2.3:  Check bearings in situ

Specific outcome 2.4:  Remove and inspect bearings

Specific outcome 2.5: Install bearings to machines and equipment

Title 3: Maintain pumps

Specific outcome 3.1:  Plan and prepare for pump maintenance

Specific outcome 3.2:  Prepare site and equipment

Specific outcome 3.3:  Inspect and assess pump condition

Specific outcome 3.4:  Maintain pump

Specific outcome 3.5:  Check pump for compliance with operational requirements
Specific outcome 3.6:  Care for and store system maintenance tools and equipment

Title 4: Maintain heat exchangers and pressure vessels

Specific outcome 4.1: Plan and prepare for heat exchanger and pressure vessel maintenance / pressure
testing

Specific outcome 4.2:  Prepare site and equipment

Specific outcome 4.3: Inspect and assess heat exchanger / pressure vessel condition

Specific outcome 4.4:  Maintain heat exchanger and pressure vessels

Specific outcome 4.5: Conduct pressure test

Specific outcome 4.6:  Check heat exchanger for compliance with operational requirements

Title 5: Maintain direct drives

Specific outcome 5.1:  Plan and prepare for direct drive maintenance

Specific outcome 5.2:  Prepare site and equipment for direct drive maintenance
Specific outcome 5.3: Maintain direct drive

Specific outcome 5.4:  Align direct drives

Specific outcome 5.5:  Apply quality checks on completed work

Specific outcome 5.6:  Conduct post-maintenance activities

Title 6: Maintain dynamic seals in machines and / or equipment

Specific outcome 6.1:  Plan and prepare for seal replacement

Specific outcome 6.2:  Prepare site and equipment for seal replacement

Specific outcome 6.3:  Maintain dynamic seals

Specific outcome 6.4:  Check equipment for compliance with operational requirements
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Title 7:

Specific outcome 7.1:
Specific outcome 7.2:
Specific outcome 7.3:
Specific outcome 7.4:

Title 8:
Specific outcome 8.1:
Specific outcome 8.2:
Specific outcome 8.3:
Specific outcome 8.4:

Title 9:
Specific outcome 9.1:

Specific outcome 9.2:
Specific outcome 9.3:
Specific outcome 9.4:

Title 10:
Specific outcome 10.1:

Specific outcome 10.2:
Specific outcome 10.3:
Specific outcome 10.4

Title 11:
Specific outcome 11.1:
Specific outcome 11.2;
Specific outcome 11.3:
Specific outcome 11.4

Title 12:
Specific outcome 12.1:
Specific outcome 12.2:
‘Specific outcome 12.3:
Specific outcome 12.4:
Specific outcome 12.5:

Maintain brakes and clutches

Plan and prepare for brake and clutch maintenance

Prepare site and equipment for brake and clutch maintenance
Check brakes and clutches in situ

Install brakes and clutches to machines and equipment

Maintain lubricating systems

Plan and prepare for repairs to lubricating system
Prepare site and equipment

Inspect and assess lubricating system functioning
Rectify lubrication system faults

Maintain conveyor systems

Plan and prepare for conveyor system maintenance
Prepare site and equipment

Inspect and assess conveyor system-

Maintain conveyor system

Perform heat treatment processes on engineerlng metals

Discuss and explain the heat treatment of metals

Determine heat treatment requirements

Prepare materials and equipment for heat treatment process
Complete heat treatment of metals

Perform non-destructive tests on metal parts and components

Receive samples and check against documentation

Carry out testing using ultrasonic methods

Test parts for surface defects using magnetic particle inspection

Recognise and report problems, changes and/or malfunctions while working

Test the physical properties of engineering metals

Receive samples and check against documentation
Prepare for tests

Complete tests and interpret and record results
Store samples

Care for test equipment
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Title 13: Produce detailed engineering drawings

Specific outcome 13.1:  Determine drawing requirements
Specific outcome 13.2:  Perform calculations to produce drawing
Specific outcome 13.3:  Produce drawings
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NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING) NQF LEVEL 4

CORE
Title 1:
Title 2:
Title 3:
Title 4:
Title 5:

ELECTIVE
Title 6:
Title 7:
Title 8:
Title 9:
Title 10:

UNIT STANDARDS ON NQF LEVEL 4

Maintain gearboxes

Maintain compressors

Maintain fluid power / pneumatic systems :

Diagnose and repair faults on equipment and machinery during production/operation
Align machines and equipment using laser technology

Maintain safety valves
Stopple operational pipelines
Refurbish machines

- Commission assembly / machine

Produce complex engineering drawings

UNIT STANDARDS AND SPECIFIC OUTCOMES IN

NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING) NQF LEVEL 4

Title 1:

Maintain gearboxes

Specific outcome 1.1:  Plan and prepare for gearbox maintenance

Specific outcome 1.2:  Prepare site and equipment

Specific outcome 1.3: Inspect and assess gearbox maintenance nequurements

Specific outcome 1.4:  Maintain gearbox ;

Specific outcome 1.5; ~ Check gearbox for compliance with operational requirements

Specific outcome 1.6: Care for and store system maintenance tools and equupment

Specific outcome 1.7:  Record information on work done

Specific outcome 1.8:  Discuss and explain incidents and problems related to gearbox maintenance
Speciﬁd outcome 1.9:  Work safely with due care for self, fellow workers, machines, equipment, materials

Title 2:

and the environment

Maintain compressors

Specific outcome 2.1:  Plan and prepare for compressor maintenance
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Specific outcome 2.2:
Specific outcome 2.3:
Specific outcome 2.4:

Title 3:
Specific outcome 3.1:
Specific outcome 3.2:
Specific outcome 3.3:
Specific outcome 3.4:
Specific outcome 3.5:

Title 4:
Specific outcome 4.1:
Specific outcome 4.2:

Specific outcome 4.3:

Specific outcome 4.4:

Title 5:

Specific outcome 5.2:
Specific outcome 5.3:
Specific outcome 5.4:
Specific outcome 5.5:
Specific outcome 5.6:
Specific outcome 5.7:

Title 6:
Specific outcome 6.1:
Specific outcome 6.2:
Specific outcome 6.3:
Specific outcome 6.4:

Title 7:
Specific outcome 7.1:

Prepare site and equipment
Inspect and assess compressor maintenance requirements
Maintain compressor

Maintain fluid power / pneumatic systems

Plan and prepare for fluid power / pneumatic system maintenance
Prepare site and equipment for maintenance activity

Maintain fluid power / pneumatic system

Apply quality checks on completed work

Conduct post-repair activities

Diagnose and repair faults on equipment and machinery during production/operation

Monitor the performance of equipment and machinery during operation

Perform minor repairs on line

Determine major equipment and machinery component repairs

Work safely with due care for self, fellow workers, machines, equipment, materials
and the environment

Align machines and equipment using laser technology
Specific outcome 5.1:

Plan and prepare for machine and equipment alignment

Prépere site and equipment for machine and equipment alignment

Align machines and equipment

Apply quality checks on completed work .

Conduct post-alignment activities

Care for and store alignment tools and equipment

Discuss and explain incidents and problems related to machine and equipment
alignment

Maintain safety valves

Plan and prepare for safety valve maintenance

Prepare site and equipment

Inspect and assess safety valve maintenance requirements
Maintain safety valve

Stopple operational pipelines

Plan and prepare for work activity

23842—4



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842 129

Specific outcome 7.2:
Specific outcome 7.3:
Specific outcome 7.4:
Specific outcome 7.5:

Title 8:
Specific outcome 8.1:
Specific outcome 8.2:
Specific outcome 8.3:
Specific outcome 8.4:
Specific ou'tcome 8.5
Specific outcome 8.6:
Specific outcome 8.7:

Title 9:
Specific outcome 9.1:
Specific outcome 9.2
Specific outcome 9.3:
Specific outcome 9.4:.

Title 10:

Specific outcome 10.1:
Specific outcome 10.2:
Specific outcome 10.3:

Specific outcome 10.4

00276134—5

Prepare site and equipment for drilling into and plugging the operational pipe line
Drill into the operational pipeline, tap the fitting and install the pipeline plug
Check stoppling process for conformance to specifications

Identify non-conforming components, changes and / or malfunctions and take
appropriate corrective action

Refurbish machines

Plan and prepare for refurbishment

Prepare site and equipment

Carry out fault diagnosis on machines

Refurbish machines

Recognise and report problems or changes while working

Record information on work done

Discuss and ek'p!ain incidents and problems related to refurbishment activity

Commission assembly / machine

Plan and prepare for commissioning
Commission machine / assembly

Identify non-conformances, diagnose faults and take corrective action

Complete commissioning activity,

Produce complex engineering drawings

Determine drawing requirements
Perform calculations to produce drawing
Produce drawings

Record information on work done

23842—5
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certif_icate in Mechanical Engineering (Fitting and Machihing) NQF Level 2

Field: Manufacturing, Engineering and Téchnoiogy - NSB 06
Sub-field: Manufacturing & Assembly

Level: 2

Credit: 185

Issue date:

Review date:

Rationale for the qualification:

The field of engineering machining is characterized by work-to-order, low volume manufacture
of components using different machining methods for use in a variety of industries including '
the automotive, metal, appliance manufacturing, plastic, tyre and rubber industries. Peeple
working in the engineering machining field require specialized technical skills and knowledge,
as well as highly developed hand skills-in order to adapt to and meet the requirements of the
constantly changing products that must be manufactured.

The field of engineering fitting is characterized by the provision of engineering
maintenance, repair and installation services and support in a variety of industries. The
equipment requiring such service and support ranges from sophisticated equipment to .
antiquated single station machines. People working in the mechanical engineering field
require specialized technical skills and knowledge, as well as highly developed hand skills
in order to meet the mechanical engineering requirements of diverse industries.
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This is the first qualification in a series for learners who want to follow a career in the field of
engineering fitting and machining. This qualification focuses on developing skills and
knowledge necessary fo begin such a career.

It also provides learners who have gained relevant experience in the workplace with an
opportunity to obtain credits through an RPL process.

The qualification also forms the basis for further learning in ﬁeid_o_f enginéen'ng fitting and
machining where the learner will be able to specialize.

Purpose:

The purpose of the qualification is {0 provide learners, education and training providers and
employers with the standards and the range of learning required to work effectively in various
industries making use of engineering fitting and machumng sktlls and to meet the challenges of
such an environment.

The primary skills that are recognised in this qualification are the ability to machine simple
components using a variety of machining methods and the ability to apply basic mechanical
assembly, maintenance and repair fundamentals to recognise and respond to equipment
component defects. These capabilities require an understanding of basic machining theory,
machinery functioning and maintenancse, engineering materials and tools and concepts of
measurement, and basic engineering drawmgs Hand skills play a Iarge rale in this
qualification. ' :

Qualified learners will also understand:

» the basics of how a business functions

 their role in the business, i.e. in engineering and related activities

e how they are affected by legisiation, regulatlons agreements and pohcnes related to their
particular work enwronment :

With this understanding learners wili be able to panici;':ate in workplace activities.

Access to the Qualification:
Open access.

This qualification series recognises skills, knowledge and values relevant to Ia-wbrkpiace. Itis
designed for learners who:
» Have attended courses and then apply the knowledge gained to activities in the workplace
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» Are already workers and have acquired the skills and knowledge without attending formal
© courses
e Are part of a learnership programme which integrates structureci learning and work

experience.

Learning assumed to be in place:

This qualification assumes learners have a General Education and Training Certificate at NQF
level 1, or alternatively, an ABET level 4 qualification.

if the learner does not aiready have such a qualification, learning in preparation for this
qualification would also have to include:

s Literacy and numeracy
« Basic concepts of science and technology

Exit Level Outcomes and Assessment Critarlé:

Exit level outcome 1

Demonstrate an understanding of a variety of machining methods and an ability to produce

simple components that meet quality and output requirements, working safely and in an

environmentally aware manner.

Associated Assessment Criteria

. Output and quality requirements are met

+ Safe working practices are adhered to

« Can respond to questions and discuss issues related to the theoretical principles of
machining, the various machining methods and the functioning of machinery.

Exit level outcome 2: _

Demonstrate an understanding of the mechanical equ:pment maintenance process and an
ability to recognise and respond fo equipment component maintenance requirements that will

result in increased levels of safety, health, quality or efficiency.

Associated Assessment Criteria

« Appropriate checks are performed on oomponents

« Components are maintained to specifications.

« Non-conformances and actions taken are reported accurately and clearly

« Can respond to questions and discuss issues related to the basic component maintenance

process relevant to the outcomes ‘
Exit level outcome 3:
Understand and use approprnate hand and power tools, machinery and equipment to:
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. m_ake simple adjustments to equipment and process

e maintain mechanical components

Associated Assessment Criteria

¢ Mechanical components are maintained to specification

¢ Adjustments made are appropriate

* Downtime is minimised

« No material or product is damaged or its quality compromised
¢ Quality, safety and environmental procedures are followed

Exit level outcome 4

Identify engineering materials used in the machining process and describe their

characteristics and applications.

Associated Assessment Criteria

e Engineering materials are identified and their physical properties described

» Can respond to questions and discuss issues related to the common applications and
methods of processing and manufactdring using engineering materials

Exit level outcome 5

Demonstrate an ability fo read, interpret and produce basic engineering drawings.

Associated Assessment Criteria |

o Components to be machined are identified and requirements interpreted from engineering
drawing |

e Engineering drawing produced meets job requirements _

» Can respond to questions and discuss issues related to engineering drawing concepts and
material lists

Exit level outcome 6

Demonstrate a familiarity with routine maintenance procedures and operations for machinery

Associated Assessment Criteria '

» Process agents are applied consistently and systematically

 Pre-operational checks are performed and identified problems reported to appropriate
personnel :

» Can respond to questions and discuss issues related to routine maintenance on
machinery '

Exit ievel outcome 7

Recognise and respond to routine problems related to the machining process.
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Associated Assessment Criteria

e Various options are considered before a solution is chosen

« Lessons learnt in previous performances are used

o Responses are appropriate to the nature of the problem

« Problems are accurately reported to relevant personnel in a timely manner

« Can respond to questions and discuss issues related to routine problems encountered

“while warking

Exit level outcome 8

Communicate with peers and members of supervisory/management levels by demonstrating

the ability to summarise information and express opinions on given information in spoken or

written form

Associated Assessment Criteria

» Communication is effective, regular and ongoing

e Information is clear and accurate and conveyed in a timely manner

« Relationships with peers and supervisory/management levels are established and
functioning '

Exit level outcome 9

Demonstrate an understanding of options for further learning in this or a related ﬁelcl- of

learning and preparation requirements for such learning

Associated Assessment Criteria

e Options are explained

o Preparation requirements are explained.

« Learning plan is developed

International comparability
As a starting point, the series of qualifications in the field of mechanical engineering covering
- machining, fitting, fitting and machining, and tooling manufacture specialisations, of which this
qualification forms a part, was compared to other, similar outcomes-based quélrﬁcations,
certifications or skills standards in'New Zeatand and Au'straiia. It was found to be difficult to
compare the New Zealand and Australian narrow focus qualifications with these broad-based
qualifications that also include fundamentals and generic core standards. It was further
'difficult to undertake such comparisons given that the New Zealand and Australian
qualifications, although they are in the same field of mechanical engineering and cover the
same areas of specialisation (thus containing a large degree of similar content) are
conceptualized as three year qualifications without exit level outcomes at the intermediate
Jevels (NQF levels 2 and 3). This notwithstanding. the technical content of this series of
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qualifications for mechanical engineering (with the various specialisations) of which the
highest qualification is at level 4 does correspond with the equivalent level of qualification in
mechanical engineering (with the various specialisations) in Australia and New Zealand.

Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to
show they are able to integrate concepts, actions and ideas achieved across a range of unit
é’candards and contexts. Integrated assessment must evaluate the quality of observable
performance as well as the thinking behind the performance.

Some assessment aspects will defnand pfacﬁcal démOnstration whilé others may not. In some
case inference will be necessary to determine competence depending on the nature and
context within which perfonnanoe takes plaoe '

Since this is a foundational,quallﬁcation. it is necessary fo ensure that the fundamental part of -
the qualification is also targeted to ensure that while the competence may have been

achieved in a particular context, learners are able to apply it in a rénge of other contexts and
for further leamning. The assessment should also ensure that all the critical cross-field

outcomes have been achieved.

Recognition of prior learning: _

This qualification may be obtained through RPL. The learner should be thoroughly briefed of
the mechanism to be used and support and guidance should be provided. Care should be
taken that the mechanism used provideé the learner with an opportunity fo demonstrate
competence and is not too onerous as to prevent learners from taking up the RPL option
towards gaining a qualification.

Articulation possibilities: .

The qualification has been designed and structured so that qualifying learners can move from
one context to another. Employers or institutions should be able to evaluate the outcomes of
this qualification against the needs of their context and structure top-up learning appropriately.
Equally, holders of other qualifications may be evaluated against this qualification for the

purpose of RPL.

Moderatlon Options:
* Anyone assessing a learmer against this qualification must be reg!stered as an assessor
with the MERS ETQA or any other relevant ETQA
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Any institution or learning provider offering learning towards the achievement of this
qualification should be accredited as a provider with the MERS ETQA or any other
relevant ETQA '

Moderation of assessment should be overseen by the MERS ETQA or any other relevant
ETQA according fo the moderation guidelines provided for in this qualification as well as
the agreed ETQA procedures

Criteria for registration of assessors
The following criteria should be applied by the relevant ETQA:

1.

Appropriate qualification in the field of mechanical engineering (fitting and machining) ~
with a minimum of 3 years' experience working in the field. The subject matter experience
of the assessor can be established by recognition of prior learning.

Appropriate experience and understanding of assessment theory, processes and practices

. Good interpersonal skills and the ability to balance the conflicting requirements of:

Maintaining national standards

The interests of the iearner

The need for transformation and redressing the legacies of the past

The culiural background and language of the learner '

Registration as an assessor with the MERS ETQA or any other relevant ETQA

Any other criteria required by the MERS ETQA or any other relevant ETQA



National Certificate in Mechanical Engineering (Fitting and Machining) NQF Level 2

Fundamental
NLRD | Title _ Level Credits
Communication _ :
8962 | Maintain and adapt oral communication 2 5
8963 | Access and use information from texts 2 5.
8964 | Write for & defined conlext 2 5
Communicate at work 2 5
Mathematics
Demonstrate an understanding of rational and irrational numbers and number systems within the
8982 context of relevant calculations | 2 3
| 8983 Use mathematics to investigate and monitor the financial aspects of personai and community life 2 2
* | Apply basic knowledge of statistics and probability in order to investigate life and work related
9009 problems o 2 3
Measure, estimate and calculate physical quantities and explore, describe and represent geometrical :
' 9008 relationships in two dimensions in different life or workplace contexts 3.
9007 | Work with a range of patterns and basic functions to solve related problems 2
Core ' '
NLRD | Title Level Credits
Materials
Identify engineering materials, their characteristics and applicat!oné, and common metal tests and
treatments used in engineering 2 4

Tools, equipment and machiﬁe’s
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Select, use and care for engineering measuring equipfnent

2 4

Select, use and care for engineering power tools . 2 6
Select, use and care for engineering hand tools 2 8
Perform basic welding / joining of metals 12 8-
Mark off basic engineering shapes 2 2
Perform routine maintenance 2 8
Sling loads 2 4
Drawings and des'ign
Read, interpret and produce basic engineering-drawings. 2 6
Machining __
Operate and monitor a drilling machine to produce simple components 2 6

| Operate and monitor a surface grinding machine to produce simple components 2 8
Operate and monitor a milling machine to produce simple components g 12
Operate and monitor a lathe to produce simple components 2 12
Maintain and repair
Maintain static seals in machines and / or equipment 2 4
Maintain indirect drives 2 6
Maintain pipe systems 20
Safety, Health & Environment
Keep the work area safe and productive 2 8
Business Relations
Explain the individual’s role within business 2 4

People interacting, Ieadin_g and developing
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Develop a learning plan and a portfolio for assessment 6
Understand and deal with HIV/AIDs 3
Elective _
NLRD | Safety, Health & Environment
-Perforrn basic first aid ' 4
Perform basic fire fighting 2
Information technology
7547 | Operate a personal computer system
7548 | Use a personal computer operating system
Suggested additional learning
9268 | Manage basic personal finance _ 6
Minimum elective credits required

10
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechanica! Engineering (Fitting and Machining) NQF Level 3

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: Manufacturing & Assembly

Level: 3

Credit: 174

issue date:

Review date:

Rationale for the qualification:

The field of engineering machining is characterized by work-to-order, low volume manufacture
of components using different machining methods for use in a variety of industries including the
automotive, metal, appliance manufacturing, plastic, tyre and rubber industries. People
working in the engineering machining field require specialized technical skills and knowledge,
as well as highly developed hand skills in order to adapt to and meet the requirements of the
constantly changing products that must be manufactured.

The field of engineering fitting is characterized by the provision of engineering
maintenance, repair and installation services and support in a variety of industries. The
equipment requiring such service and support ranges from sophisticated equipment to
antiquated single station machines. People working in the mechanical engineering field
require specialized technical skills and knowledge, as well as highly developed hand skills
in order to meet the mechanical engineering requirements of diverse industries.
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This is the second qualification in a series for leamers who want to follow a career in the field of
engineering fitting and machining.

It also provides learners who have gained reievant experience in the workplace with an
opportunity to obtain credits through an RPL process.

The qualification also forms the basis for further learning in the field of engineering fitting and
machining where the learner will be able to specialize.

Purpose:

The purpose of the qualification is to provide learners, education and training providers and
employers with the standards and the range of learning required to work effectively in various
industries making use of fitting and engineering machining skills and meet the challenges of

such an environment.

The primary skills that are recognised in this qualification are the ability to produce components
of some complexity using a variety of machining methods and the ability to fault find, dismantle,
maintain, repair and install complex mechanical assemblies and diagnose and repair
equipment and machinery during production/operation. These capabilities require an
understanding of advanced machining and mechanical theory, detailed engineering drawings
and a variety of tests and treatments used on engineering metals. Hand skills play a large role

in this qualification.

Qualifying learners will also be able to relate what they are doing to scientific and technological
-principles and concepts. They will also be able to maintain and support the various policies and
procedures related to the safety, health, environment and quality systems that govern their
workplace.

Access to the Qualification:
Open access.

This qualification series recognises skills, knowledge and values relevant to a workplace. It is

designed for learners who:

e Have attended courses and then apply the knowledge gained to activities in the workplace

* Are already workers and. have acquired the skills and knowledge without attending formal
courses
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« Are part of a learnership programme which integrates structured learning and work

experience.

Learning assumed to be in place:
This qualification assumes learners have a national certificate in mechanical engineering (fitting

and machining) level 2.

If the learner does not already have such a qualification, Ieéming in preparation for this
qualification would also have to include:

» Language and maths beyond basic literacy and numeracy

» Basic concepts of science ahd technology related to machining methods, engineering
materials and tools used in the machining process -

» An ability to produce simple components using a variety of machining methods

» An ability to apply basic mechanical assembly, maintenance and repair fundamentals to
recognise and respond to equipment component defects.

» Concepts of organising factors in Iabbur, business and the economy

e Role and purpose of procedures related to workplace  relationships, roles and

responsibilities

Exit Level Outcomes and Assessment Criteria:

Exit level outcome 1

Demonstrate an ability to produce components of some complexity using a variety of machining

methods and operations, meeting output requirements and working safely with due care for

fellow workers and the environment | | |

Associated Assessment Criteria

« Qutput and quality requirements are met

« Machining time limits are adhered to

¢ Safe working practices are adhered to

s Can respond to questions and discuss issues related to the theoretical principles of
machining and the various machining methods and their respective operations at this level

Exit level outcome 2

Demonstrate an ability to select and apply appropriate inspection methods to determine
component compliance with specifications

Associated Assessment Criteria
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- Appropriate inspection methods are chosen and applied
* Can respond to questions and discuss issues related to various inspection methods and
procedures and the principles underpinning such methods

Exit level outcome 3:

Demonstrate an understanding of and an ability to fault find, dismantle, maintain, assemble and

install a variety of mechanical assemblies and make close tolerance adjustments to equipment

and process, meeting output requirements and working safely with due care for fellow workers

and the environment

Associated Assessment Criteria

* Condition of equipment and machinery is monitored

* Faults in equipment and machinery are diagnosed.

* Equipment and machinery are maintained to required standards and overhauled at required
intervals

» Dismantling sequence of assemblies meets specifications

¢ Assemblies and installations meet specifications -

» Safe working practices are adhered to

Exit level outcome 4

Demonstrate an understanding of lubrication systems and an ability to maintain such systems

Associated Assessment Criteria

* Lubrication systems are maintained to specifications

» Can respond to questions and discuss issues related to the lubrication systems of
equipment and machinery within the plant

Exit level outcome 5

Demonstrate an ability to read and interpret detailed engineering drawings.

Associated Assessment Criteria

e Components and assemblies to be machined identified and requirements interpreted from
engineering drawing '

s Machined components and assemblies meet drawing specifications

Exit fevel outcome 6 _

Select appropriate procedures to solve familiar problems within an engineering machining and
fitting environment and operate within clearly defined contexts, with some scope for personal
decision-making and responsibility
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Associated Assessment Criteria

« Appropriate procedures are selected to soive problems in an efficient and effective manner
« Unfamiliar problems are accurately reported to appropriate personnel

« Can respond to questions and discuss issues related to familiar problems in the machining

of components and assemblies

Exit level outcome 7

Communicate with peers, customers and members of supervisory/management levels by

demonstrating the ability to gather and summarise information from a range of sources and

produce coherent presentations in a prescribed format

Associated Assessment Criteria

e Information is gathered from a range of sources and accurately summarised info a
prescribed format. '

« Information is clear and accurate and presented in a timely manner in the required format to
appropriate parties.

« Relationships with peers and supervisory./management levels are established and

functioning

Exit level outcome 8

Demonstrate an understanding of options for further learning in this or a related field of learning
and preparation requirements for such learning

Assoclated Assessment Criteria

» Options are explained

» Preparation requirements are explained.

s [Learning plan is developed

International comparability
This qualification was compared to other, similar outcomes- based qualifications, certifications
or skills standards in New Zealand, Australia and the United Kingdom.

Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to
show they are able to integrate concepts, actions and ideas achieved across a range of unit
standards and contexts. Integrated assessment must evaluate the quality of observable
performance as well as the thinking behind the performance.



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842

145

Some assessment aspects will demand practical demonstration while others may not. In some
case inference will be necessary to determine oompetence depending on the nature and
context within which performance takes place

It will be necessary to necessary to ensure that the fundamental part of the dua!iﬁcatlon is also
targeted to ensure that while the competence may have been achieved in a particular context,
learners are able to apply it in a range of other contexts and for further learning. The
assessment should also ensure that all the critical cross-field outcomes have been achieved.

Recognition of prior learning:

This qualification may be obtained through a process of RPL. The learner should be thoroughly
briefed prior to the assessment and support provided to assist in the process of developing a
portfolio. While this is primarily a workplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit-level outcomes. .

‘Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from
one context to another. Employers or institutions should be able to evaluate the outcomes of
this qualification against the needs of their context and structure top-up leamning appropriately.

Equally, holders of other qualifications may be evaluated against this qualification for the

purpose of RPL.

Moderation Options:

* Anyone assessing a learner against this qualification must be registered as an assessor
with the MERS ETQA or any other relevant ETQA

* Any institution or learning provider offering learning towards the achievement of this
qualification shouid be accredited as a provider with the MERS ETQA or any other relevant
ETQA |

* Moderation of assessment should be overseen by the MERS ETQA or any other relevant
ETQA according to the moderation guidelines provided for in this qualification as well as the
agreed ETQA procedures

Criteria for registration of assessors
The following criteria should be applied by the relevant ETQA:



146 No

. 23842 GOVERNMENT GAZETTE, 20 SEPTEMBER 2002

. Apprepriate qualification in the field of mechanical engineering (_ﬁttin'g and machining) — with

a minimum of 3 years' experience working in the field. The subject matter experience of the
assessor can be established by recognition of prior learning.

Appropriate experience and understanding of assessment theory, prdoesses and practioés
Good interpersonal skills and the ability té balance the conflicting requirements of:

Maintaining national standards

The interests of the learner

The need for transformation and redressing the legacies of the past

The cultural background and language of the learner

Registration as an assessor with the MERS ETQA or any other relevant ETQA

Any other criteria required by the MERS ETQA or any other relevant ETQA



Fundamental
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NLRD | Title Level Credits
Communication .
8968 | Accommodate audience and context needs in oral communication 3 5
8969 | Interpret and use information from texts 3 5
8970 | Write texts for a range of communicative contexts 3 5
9529 | Compile feasibility and commissioning reports 3 3
9528 | Communicate with clients 3 3
" Mathematics
0010 - Demonstrate an understaqding of the use of different number bases and measurement units and an 3 ‘)
awareness of error in the context of relevant calculations
9014 | Use mathematics to investigate and monitor the financial aspects of personal and business issues 3 5
9012 | Investigate life-related problems using data and probabilities 3
| Measure, estimate and calculate physical quantities and explore, describe and represent, interprét |
9013 | and justify geometrical relationships in two and three dimensional space relevant to the life or 3
workplace of the community | |
Core
NLRD | Title .| Level Credits
Machining | :
: Pr’oduéa_oomponents by performihg engineering milling loperation's 3 20
Produce components by performing engineering turning operations 20
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Produce components by performing engineering grinding operations 3 12
Grind tools and drill bits ' “ 3 - 4
Maintain and repair
Maintain bearings in machines and equipment 3 -8
Maintain pumps 3 24
Maintain heat exchangers and pressure vessels 3 8
Maintain direct drives 3 6
Maintain dynamic seals in machines and equipment 3 3
Maintain brakes and clutches . 3 6
Maintain lubricating systems 3 4
Business Relations

9526 | Manage basic business finance 3 6

9530 | Manage work time effectively 3
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechanical Engineering (Fitting and Machining) NQF Level 4

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: : Manufacturing & Assembly

Level: 4

Credit: - 179

Issue date:

Review date:

Rationale for the qualification: |
The field of engineering machining is characterized by work-to-order, low volume manufacture of -
components using different machining meth_ods for use m a variety of industries including the
- automotive, metal, appliance manufacturing, plastic, tyre and rubber industries. People working in
the engineering machining field require specialized technical skills and knowledge, as well as
highly developed hand skills in order to adapt to and meet the requirements of the constantly
changing products that must be manufactured.

The field of engineering fitting is characterized by the provision of engineering maintenance,
repair and installation services and support in a variety of industries. The equipment requiring
such service and support ranges from sophisticated equipment to antiquated single station
machines. People working in the mechanical engineering field require specialized technical
skills and knowledge, as well as highly developed hand skills in order to meet the mechanical
engineering requirements of diverse industries.
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This is a third qualification in a series for learners who want fo follow a career in the field of

'engineering fitting and machining.

It also provides learners who have gained relevant experience in the workplace with an opportunity
to obtain credits through an RPL process. -

The qualification also forms the basis for further leaming in the field of engineering fitting and
machining where the learner will be able to specialize.

Purpose:

The purpose of the qualification is to provide learners, education and fraining providers and
employers with the standards and the range of learning required to work effectively in various
industries making use of fitting and engineering machining skills and meet the challenges of such

an environment.

The primary skills that are recognised in this qualification are the ability to produce complex
components using a variety of machining methods and the ability to maintain and overhaul
complex equipment and machinery, and assemble and install complex components using
technology aids. These capabilities require an understanding of advanced machining and
mechanical theory and complex engineering drawings. Hand skills play a large role in this

qualification.

The learner must furthermore choose from a number of elective unit standards for various
machining methods and for computer numerical controlled (CNC) programming, setting and
operation. Although the CNC unit standards are elective at present, it is recommended that

learners choose these standards.

Qualified learners will also understand:

e How to plan, schedule and evaluate own work

e How to interact with team leaders and develop the capacity of team members to maintain and
support quality, safety and health systems '

With this understanding learners will be able to participate in workplace activities.

Qualifying learners will also be able to relate what they see and experience to scientific and

technological principles and concepts.

Access to the Qualification:
Open access.
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This qualification series recognises skills, knowledge and values relevant to a workplace. It is

designed for learners who: _

* Have attended courses and then apply the knowledgeigained to activities in the workplace

* Are already workers and have acquired the skills and knowledge without attending formal
courses |

* Are part of a learnership programme which integrates §tructured learning and work experience.

Learning assumed to be in place:

This qualification assumes learners have a national certrﬂcate in engineering machining (fitting and
machining specialisation) ievel 3. i

If the learner does not already have such a quahfcataon learning in preparation for this
qualification would also have to include:

» language and maths related to organising and cbntroliing their environment

e Maths and applicable scientific and technologrcal concepts related to machining of
components and the dismantling, maintenance, repalr and installation of assemblies

* An ability to produce components of some compiemty using a variety of machining
methods '

¢ Maths and applicable scientific and technologlcal concepts related to the dismantliing,
maintenance, repair and installation of assemblies

* The ability to dismantle, maintain, repair and install a variety of assemblies
» Concepts of contributing factors in labour, business and the economy

* Role and purpose of systems which support work}alace relationships, procedures, roles

and responsibilities l

Exit Levél Outcomes and Assessment Criteria: |

Exit level outcome 1 _

Demonstrate an ability to produce complex components usiing a variety of machining methods and
operations, meeting output requirements and working safely with due care for fellow workers and
the environment |

Associated Assessment Criteria

e Output and quality requirements met
e Machining timé limits are adhered to

e Safe working practices are adhered to :
e - Can respond to questions and discuss issues related té the theoretical principles of machining

and the various machining methods and their respective operations at this level
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Exit level outcome 2

Demonstrate an understanding of quality specifications and an ability to interpret these and

evaluate components machined to determine compliance

Associated Assessment Criteria

e Quality specifications interpreted and applied to machined component and compliance
“determined and reported

o Can respond'to questions and discuss issues related to quality speciﬁcaiions and t_he principles

underpinning such specifications

Exit level outcome 3

Demonstrate an understanding of and an ability to fault find, dismantle, maintain, repair and install
complex mechanical assemblies, meéting output requirements and working safely with due care
for fellow workers and the environment |

Associated Assessment Criteria

e Condition of equipment and machinery is monitoréd and faults diagnosed

+ Assemblies are maintained and refurbished to required standards

. 0utput requirements are met

« Safe working practices are adhered to

« Can respond to questions and discuss issues related to assembly, maintenance and

refurbishment of complex assemblies

Exit level outcome 4 _

Demonstrate an understanding of production/operation maintenance requirements and an ability to

diagnose and repair faulfs on machinery and equipment during production/operation

Associated Assesémgnt Criteria |

« Recurrent equipment and machinery faults and their root causes identified -

e Minor repairs on line are performed

+ Documentation on major repair requirements completed

e Equipment and machinery components requiring major repair dismantled and dispatched to
workshop |

¢ Major repair requirements reported

» Production time schedule maintained

« Potential production and maintenance problems are explained and discussed
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Exit level outcome 5

Demonstrate an understanding of fluid power/pneumatic systems and an ability to maintain such

systems

Associated Assessment Criteria _

* Fluid power/pneumatic systems are maintained to specifications

e Can respond to questions and discuss issues related to the fiuid power/pneumatic systems of
equipment and machinery within the plant

Exit level outcome 6

Demonstrate an ability to read and interpret complex engineering drawings

Associated Assessment Criteria '

. Components and assemblies to be machined idenﬁﬁed_ and requirements interpreted from
engineering drawing - ' '

» Machined components and assemblies meet drawing specifications

Exit level outcome 7

Maintain and support procedures to solve a variety of problems, both familiar and unfamiliar, within

an engineering machining context and operate within familiar and new situations, taking

responsibility and making decisions

Associated Assessment Criteria

* Solutions to machining problems are based on a clear analysis of information gathered through
diagnostic procedures.

* Procedures are modified to respond to unfamiliar problems where appropriate

¢ Can respond to questions and discuss issues related to familiar and unfamiliar problems
arising in the machining of complex components '

¢ All actions related to problem solving are accurately recorded for future reference

Exit level outcome 8

Communicate and present information clearly and reliably and demonstrate the absllty to analyse

infarmation to identify problerns and determine trends

Associated Assessment Criteria '

» Conditions, evidence and incidences are reported accurately in a timely manner and discussed
~ with peers and management

e Data gathered through dlagnostlc procedures is' examined systernatlcally and analysis is

| repeated until problem is solved.

* Records are available for scrutiny and future reference
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Exit level outcome 9
Demonstrate an understanding of options for further learning in this or a related field of learning

and preparation requirements for such learning
Associated Assessment Criteria

o Options are explained

e Preparation requirements are explained.

e Learning plan is developed

International comparability
This qualification was compared to other, similar outcomes- based qualifications, certifications or
skills standards in New Zealand, Australia and the United Kingdom. ' '

Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to show
they are able to integrate concepts, actions and ideas achieved across a range of unit standards
and contexts. Integrated assessment must evaluate the quality of observable performance as well

as the thinking behind the performance.

Some assessment aspects will demand practical demonstration while others may not. In some
case inference will be necessary to determine competence depending on the nature and context

within which performance takes place.

It will be necessary to necessary to ensure that the fundamental part of the qualification is also
targeted to ensure that while the competence may have been achieved in a partidular context,
learners are able to apply it in a range of other contexts and for further learning. The assessment
should also enﬁure that all the critical cross-field outcomes have been achieved.

Recognition of prior learning:

This qualification may be obtained through a process of RPL. The learner should be thoroughly
briefed prior to the asée_ssment and support provided to assist in the process of developing a
portfolio. While this is primarily a workplace-based qualification, evidence from other areas of

endeavour may be introduced if pertinent to an_y of the exit-level outcomes.

Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from one
context to another. Employers'or institutions should be able to evaluate the outcomes of this
qualification against the needs of their context and structure top-up learning appropriately.
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Equally, holders of other qualifications may be evaluated against this qualification for the purpose
of RPL.

Moderation Options:

Anyone assessing a learner against this qualification must be registered as an assessor with
the MERS ETQA or any other relevant ETQA

Any institution o learning provider offering learning towards the achievement of this
qualification should be accredited as a provider with the MERS ETQA or any other relevant
ETQA “ |
Moderation of assessment should be overseen by the MERS ETQA or any other relevant
ETQA according to the moderation guidelines provided for in this qualification as well as the
agreed ETQA procedures

Criteria for registration of assessors
The foliowing criteria should be applied by the relevant ETQA:

1.

Appropriate qualification in the field of mechanical engineering (ﬁttlng and machining) - with a
minimum of 3 years' experience working in the field. The subject matter experience of the
assessor can be established by recognition of prlqr learning.

Appropriate experience and understanding of assessment thebry, processes and practices
Good interpersonal skills and the ability to balance the conflicting requirementé of:

Maintaining national standards

The interests of the learner

The need for transformation and 'redressing the legacies of the past

The cultural background and language of the learner

Registration as an assessor with the MERS ETQA or any other relevant ETQA

Any other criteria required by the MERS ETQA or any other relevant ETQA
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Fundamental
NLRD Title Level Credits
Communication
8968 Engage in sustained oral communication and evaluate spoken texts 4 5
8969 Read, analyse and respond to a variety of texts | 4 5
8970 Wﬁte for a wide range of contexts 4 5
9529 Write a technical report ** 4 4
9528 Communicate in an assertive manner with clients and fellow workers ** 4 4
Mathematics
Use mathematics to investigate and monitor the financial aspects of personal, business and
9014 national issues 4 4
Apply knowledge of statistics and probability to critically interrogate and effectively communicate
9015 findings on life related problems 4 6
Measure, estimate and calculate physical quantities and explore, critique and prove geometrical
relationships in two and three dimensional space in the life and workplace of the adult with
9016 increasing responsibilities 4 6
Life Skills
Develop a personal financial plan * 4 2
Core
NLRD Title Level Credits
Machining ]
Produce complex components using milling machines 4 20
Produce complex components using lathes 4 - 20

Maintain and repair
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Maintain gearboxes 4 10
Maintain compressors 4 16

| Maintain a fluid power/pneumatic system 4 12
Diagnose and repair faults on equipment and machinery during production/operation 4 24
Align machines and equipment using laser technology 4 6

Elective
NLRD Titles Credits

Machinihg
Write simple computer numerical controlled (CNC) programmes and set and operate a CNC
machine 4 24
Grind tools and cutters used in engineering machining operations 4 8
Produce complex components by performing internal and external grinding operations 4 12
Produce components by performing horizontal boring operations 4 12
Produce compoﬁents by performing vertical boring operations 4 8
Set automatic production lathes 4 10
Write programmes for CNC machining centres using proprietary software 4 30
Produce components' using wire cutting operations 4 10
Maintain and repair
Maintain safety valves 4 4
Stopple engineering pipelinés 4 16
Refurbish machines 4 24
Commission assembly/machine 4 8
Drawings and design
Produce complex engineering drawings 4 6

cr8EC 'ON
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People interacting, leading and developing

Develop the skills of a work group* 10
Business Relations
Contribute to the implementation and maintenance of business processes * 10
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NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING AND MACHINING) NQF LEVEL 2

CORE
Title 1:

Title 2:
Title 3:
Title 4;
Title &:
Title 6:
Title 7:
Title 8:
Title 9:

Title 10:
Title 11:
Title 12:
Title 13:
Title 14:
Title 15:

UNIT STANDARDS ON NQF LEVEL 2

Identify engineering metals, their characteristics and applications and common metal tests
and treatments used in engineering '

Select, use and care for engineering measuring equipment

Select, use and care for engineering power tools

Select, use and care for engineering hand tools

Perform basic welding / joining of metals

Mark off basic engineering shapes

Perform routine maintenance

Read, interpret and produce engineering drawings

Operate and monitor a drilling machine to produce simple components

Operate and monitor a surface grinding machine to produce simple components
Operate and monitor a milling machine to produce simple components

Operate and monitor a lathe to produce simple components

Maintain static seals in machines and / or equipment

Maintain indirect drives

Maintain pipe systems

UNIT STANDARDS AND SPECIFIC OUTCOMES IN

NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING AND MACHINING) NQF LEVEL 2

Title 1: Identify engineering materials, their characteristics and applications and common
metal tests and treatments used in engineering |
Specific outcome 1.1:  Identify materials used in common engineering applications

Specific outcome 1.2: Discuss the physical properties of engineering materials used in common

_engineering applications

Specific outcome 1.3:  Explain the common applications and methods of processing and manufacturing

using engineering materials

Specific outcome 1.4:  Demonstrate an understanding of the common metal tests used in engineering

Specific outcome 1.5:  Demonstrate an understanding of heat treatment processes
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Specific outcome 1.6:

Title 2:

Specific outcome 2.1:
Specific outcome 2.2:
Specific outcome 2.3:
Specific outcome 2.4:
Specific outcome 2.5:

Title 3:

Specific outcome 3.1:
Specific outcome 3.2:
Specific outcome 3.3:
Specific outcome 3.4:

Title 4:
Specific outcome 4.1:

Specific outcome 4.2:
Specific outcome 4.3:
Specific outcome 4.4:

Title 5:
Specific outcome 5.1:
" Specific outcome 5.2:

Specific outcome 5.3:
Specific outcome 5.4:

Specific outcome 5.5:
Specific outcome 5.6:

Title 6:
Specific outcome 6.1:
Specific outcome 6.2:
Specific outcome 6.3:

Explain the effects external factors have on engineering materials

Select, use and care for engineering measuring equipment

Explain and discuss basic units of measure and symbols

Select and use engineering measuring equipment

Care for and maintain measuring equipment

Recognise and report problems, changes and/or malfunctions while working
Work safely with due care for self, fellow workers, equipment, materials and the
environment

Select, use and care for engineering power tools

Select and use engineering power tools

Care for and maintain engineering power tools

Check on power supply connections to equipment

Recognise and report problems, changes and/or malfunctions while working

Select, use and care for engineering hand tools

Select and use engineering hand tools

Care for and maintain hand tools

Recognise and report problems, changes and/or malfunctions while working
Work safely with due care for self, fellow workers, equipment, materials and the

environment

Perform basic welding / joining of metals

Prepare for work activity

Weld/join metals

Apply quality checks on completed weld/joint

Perform finishing activities

Report out of compliance or unsafe conditions while working
Work safely with due care for self, fellow workers, equipment, mate_ri_als and the

environment

Mark off basic engineering shapes

Plan and prepare materials for marking off
Mark off materials

Apply quality checks on completed work

23842—5
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Specific outcome 6.4:  Care for and store marking off equipment

Title 7: Perform routine maintenance .

Specific outcome 7.1: Plan and prepare for routine maintenance
Specific outcome 7.2: Monitor the condition of machinery and equipment

Specific outcome 7.3:
Specific outcome 7.4

Perform routine maintenance
Apply quality checks on completed work

Read, interpret and produce basic engineering drawings

Title 8:
Specific outcome 8.1:  Discuss and explain basic engineering drawing concepts and material lists
Specific outcome 8.2:  Interpret basic engineering drawings

Specific outcome 8.3:

Produce drawing

Title 9: Operate and monitor a drilling machine to produce simple components
Specific outcome 9.1:  Prepare for work activity

Specific outcome 9.2:  Set drilling machine

Specific outcome 9.3: Perform drilling operations

Specific outcome 9.4:  Apply quality checks on machined component

Title 10: Operate and monitor a surface grinding machine to produce simple
components

Specific outcome 10.1:  Prepare for work activity

Specific outcome 10.2:  Set grinding machine

Specific outcome 10.3:  Set grinding machine

Specific outcome 10.4:

Title 11:

Title 12:

Apply quality checks on machined component

Operate and monitor a milling machine to produce simple components
Specific outcome 11.1:;
Specific outcome 11.2:
Specific outcome 11.3:
Specific outcome 11.4:

Prepare for work activity

Set milling machine

Perform milling operations

Apply quality checks on machined component

Operate and monitor a lathe to produce simple components
Specific outcome 12.1:
Specific outcome 12.2:
Specific outcome 12.3:

Prepare for work activity
Set lathe
Perform turning operations

00276134—6 23842—6
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Specific outcome 12.4:
Specific outcome 12.5:

Title 13:

Specific outcome 13.1:
Specific outcome 13.2:
Specific outcome 13.3:
Specific outcome 13.4:
Specific outcome 13.5:
Specific outcome 13.6:
Specific outcome 13.7:

Title 14:

Specific outcome 14.1:
Specific outcome 14.2:
Specific outcome 14.3:
Specific outcome 14.4:
Specific outcome 14.5:
Specific outcome 14.6:

Title 15:

Specific outcome 15.1:
Specific outcome 15.2:
Specific outcome 15.3:

Specific outcome 15.4
Specific outcome 15.5

Apply quality checks on machined component
Recognise and report problems, changes and/or malfunctions while operating

Maintain static seals in machines and / or equipment

Plan and prepare for seal replacement

Prepare site and equipment for seal replacement

Maintain static seals

Check equipment for compliance with operational requirements

Record information on work done )

Discuss and explain incidents and problems related to replacing static seals

Work safely with due care for self, fellow workers, machines, equipment, materials
and the environment

Maintain indirect drives

Plan and prepare for indirect drive maintenance

Prepare site and equipment for indirect drive maintenance
Maintain indirect drive

Align indirect drives

Apply quality checks on completed work

Conduct post-maintenance activities

Maintain pipe systems

Plan and prepare for pipe system maintenance

Prepare site and equipment for pipe system maintenance
Maintain pipe system

Apply quality checks on completed work

Conduct post-repair activities
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NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING AND MACHINING) NQF LEVEL 3

CORE
Title 1:
Title 2:
Title 3:
Title 4:
Title 5:
Title 6:
Title 7:
Title 8:
Title 9:
Titie 10:
Title 11:

ELECTIVE
Title 12:
Title 13:
Title 14:
Title 15:
Title 16:

UNIT STANDARDS ON NQF LEVEL 3

Produce components by performing engineering milling operations
Produce components by performing engineering turning operations
Produce components by performing engineering grinding operations
Grind tools and drill bits

Maintain bearings in machines and equipment

Maintain pumps

Maintain heat exchangers and pressure vessels

Maintain direct drives _

Maintain dynamic seals in machines and / or equipment

Maintain brakes and clutches |

Maintain lubricating systems

Maintain conveyor systems

Perform heat treatment processes on engineering metals
Perform non-destructive tests on metal parts and com ponents
Test the physical properties of engineering metals

Produce detailed engineering drawings

UNIT STANDARDS AND SPECIFIC OUTCOMES IN

NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING AND MACHINING) NQF LEVEL 3

Title 1:

Produce components by performing engineering milling operations

Specific outcome 1.1:  Prepare for work activity

Specific outcome 1.2:  Set milling machine

Specific outcome 1.3:  Perform milling operations

Specific outcome 1.4:  Apply quality checks on machined component

Specific outcome 1.5:  Recognise and report problems, changes and/or malfunctions while operating
Specific outcome 1.6:  Record information on work done

Specific outcome 1.7 Work safely with due care for self, fellow workers , machines, equnpment materials

and the environment
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Title 2:
Specific outcome 2.1:
Specific outcome 2.2:
Specific outcome 2.3:
Specific outcome 2.4:

Title 3:
Specific outcome 3.1:
Specific outcome 3.2:
Specific outcome 3.3:
Specific outcome 3.4

Title 4:
Specific outcome 4.1:
Specific outcome 4.2:
Specific outcome 4.3:
Specific outcome 4.4:

Title 5:
Specific outcome 5.1:
Specific outcome 5.2:
Specific outcome 5.3:
Specific outcome 5.4:
Specific outcome 5.5:
Specific outcome 5.6:

Title 6:
Specific outcome 6.1:
Specific outcome 6.2:
Specific outcome 6.3:
Specific outcome 6.4
Specific outcome 6.5:
Specific outcome 6.6:

Title 7:
Specific outcome 7.1:

Produce components by performing engineering turning operations

Prepare for work activity

Set lathe

Perform turning operations

Apply quality checks on machined component

Produce components by performing engineering grinding operations

Prepare for work activity

Set grinding machine

Perform grinding operations

Apply quality checks on machined component

Grind tools and drill bits

Plan and prepare for tool grinding
Prepare site and equipment
Inspect and assess tool condition
Grind tool

Maintain bearings in machines and equipment

Plan and prepare for bearing replacement

Prepare site and equipment for bearing replacement

Check bearings in situ

Remove and inspect bearings

Install bearings to machines and equipment

Check installation for compliance with operational requirements

Maintain pumps

Plan and prepare for pump maintenance

Prepare site and equipment

Inspect and assess pump condition

Maintain pump

Check pump for compliance with operational requirements
Care for and store system maintenance tools and equipment

Maintain heat exchangers and pressure vessels
Plan and prepare for heat exchanger and pressure vessel maintenance | pressure
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Specific outcome 7.2:
Specific outcome 7.3:
Specific outcome 7.4:
Specific outcome 7.5:
Specific outcome 7.6:

Title 8:
Specific outcome 8.1:
Specific outcome 8.2:
Specific outcome 8.3;
Specific outcome 8.4:
Specific outcome 8.5;
Specific outcome 8.6:

Title 9:
Specific outcome 9.1:
Specific outcome 9.2;
Specific outcome 9.3:
Specific outcome 9.4:

Title 10:

Specific outcome 10.4

Title 11:

Specific outcome 11.4

Title 12:

Specific outcome 12.1:
Specific outcome 12.2:

testing

Prepare site and equipment ;

Inspect and assess heat exchanger / pressure vessel condition
Maintain heat exchanger and pressure vessels

Conduct pressure test .

Check heat exchanger for compliance with operational requirements

Maintain direct drives

Plan and prepare for direct drive maintenance

Prepare site and equipment for direct drive maintenance
Maintain direct drive '

Align direct drives

Apply quality checks on completed work

Conduct post-maintenance activities

Maintain dynamic seals in machines and / or equipment

Plan and prepare for seal replacement

Prepare site and equipment for seal replacement

Maintain dynamic seals ‘

Check equipment for compliance with operational requirements

Maintain brakes and clutches
Specific outcome 10.1:
Specific outcome 10.2:
Specific outcome 10.3:

Plan and prepare for brake and clutch maintenance

Prepare site and equipment for brake and clutch maintenance
Check brakes and clutches in situ

Install brakes and clutches to machines and equipment

Maintain lubricating systems
Specific outcome 11.1:
Specific outcome 11.2:
Specific outcome 11.3:

Plan and prepare for repairs to lubricating system
Prepare site and equipment

Inspect and assess lubricating system functioning
Rectify lubrication system faults

Maintain conveyor systems
Plan and prepare for conveyor system maintenance

Prepare site and equipment
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Specific outcome 12.3:
Specific outcome 12.4:

Title 13:

Title 14:

Specific outcome 14.2:
Specific outcome 14.3:
Specific outcome 14.4:

Title 15:

Specific outcome 15.2:

Specific outcome 15.3:
Specific outcome 15.4:
Specific outcome 15.5:

Title 16:

Specific outcome 16.1:

Inspect and assess conveyor system
Maintain conveyor system

Perform heat treatment processes on engineering metals
Specific outcome 13.1:

Specific outcome 13.2:
Specific outcome 13.3:
Specific outcome 13.4:

Discuss and explain the heat treatment of metals

Determine heat treatment requirements

Prepare materials and equipment for heat treatment process
Complete heat treatment of metals

Perform non-destructive tests on metal parts and components
Specific outcome 14.1:

Receive samples and check against documentation

Carry out testing using ultrasonic methods

Test parts for surface defects using magnetic particle inspection

Recognise and report problems, changes and/or malfunctions while working

Test the physical properties of engineering metals
Specific outcome 15.1:

Receive samples and check against documentation
Prepare for tests

Complete tests and interpret and record results
Store samples

Care for test equipment

Produce detailed engineering drawings
Determine drawing requirements

Specific outcome 16.2:  Perform calculations to produce drawing

Specific outcome 16,3: Produce drawings
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NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING AND MACHINING) NQF LEVEL 4

CORE
Title 1:
Title 2:
Title 3:
Title 4;
Title 5:
Title 6:
Title 7:

ELECTIVE
Title 8:

Title 9:

Title 10:
Title 11:
Title 12:
Title 13:
Title 14:
Title 15:
Title 16:
Title 17:
Title 18:
Title 19:

ELECTIVE
Title 20:

UNIT STANDARDS ON NQF LEVEL 4

Produce complex components using milling machines
Produce complex components using lathes

- Maintain gearboxes

Maintain compressors

Maintain fluid power / pneumatic systems

Diagnose and repair faults on equipment and machinery during production/operation
Align machines and equipment using laser technology

Write simple computer numerical controlled (CNC) programmes and set and operate a CNC
machine _
Grind tools and cutters used in engineering machining operations
Produce complex components by performing internal and external grinding operations
Produce components by performing horizontal boring operations
Produce components by performing vertical boring operations
Set automatic production lathes
Produce components using wire cutting operations
Maintain safety valves
Siopple operational pipelines
Refurbish machines
Commission aésembly / machine
Produce complex engineering drawings
UNIT STANDARDS ON NQF LEVEL 5

Write computer numerical controlled (CNC) programmes for CNC machining centres using -
proprietary software :

UNIT STANDARDS AND SPECIFIC OUTCOMES IN

NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (FITTING AND MACHINING) NQF LEVEL 4
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Specific outcome 10.3:
Specific outcome 10.4

Title 11:
Specific outcome 11.1:
Specific outcome 11.2:
Specific outcome 11.3:
Specific outcome 11.4

Title 12:
Specific outcome 12.1:
Specific outcome 12.2:
Specific outcome 12.3:
Specific outcome 12.4:

Titie 13:
Specific outcome 13.1:
Specific outcome 13.2:
Specific outcome 13.3:
Specific outcome 13.4:

Title 14:
Specific outcome 14.1:
Specific outcome 14.2:
Specific outcome 14.3:
Specific outcome 14.4:

Title 15:
Specific outcome 15.1:
Specific outcome 15.2:
Specific outcome 15.3:
Specific outcome 15.4:

Title 16:
Specific outcome 16.1:
Specific outcome 16.2:
Specific outcome 16.3:

Perform universal grinding operations
Apply quality checks on machined component

Produce components by performing horizontal boring operations

Prepare for work activity

Set horizontal boring machine
Perform horizontal boring operations
Clean machine

Produce components by performing vertical boring operations

Prepare for work activity

Set vertical boring machine

Perform vertical boring operations

Apply quality checks an machined component

Set automatic production lathes

Prepare for machine set up
Set machine

Produce sample component
Menitor machine setting

Produce components using wire cutting operations

Prepare for work activity

Set up wire cutting machine for operation
Perform wire cutting operations

Apply quality checks on component

Maintain safety valves

Plan and prepare for safety valve maintenance

Prepare site and equipment

Inspect and assess safety valve maintenance requirements
Maintain safety valve

Stopple operational pipelines

Plan and prepare for work activity
Prepare site and equipment for drilling into and plugging the operational pipe line
Drill into the operational pipeline, tap the fitting and install the pipeline plug
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Specific outcome 16.4:
Specific outcome 16.5:

Title 17:
Specific outcome 17.1:
Specific outcome 17.2;
Specific outcome 17.3:
Specific outcome 17.4:
Specific outcome 17.5:
Specific outcome 17.6:
Specific outcome 17.7:

Title 18:
Specific outcome 18.1:
Specific outcome 18.2:
Specific outcome 18.3:
Specific outcome 18.4:

Title 19:
Specific outcome 19.1:
Specific outcome 19.2;
Specific outcome 19.3:
Specific outcome 19.4:

Title 20:

Check stoppling process for conformance to specifications
ldentify non-conforming components, changes and / or malfunctions and take
appropriate corrective action

Refurbish machines

Plan and prepare for refurbishment

Prepare site and equipment

Carry out fault diagnosis on machines

Refurbish machines

Recognise and report problems or changes while working

Record information on work done

Discuss and explain incidents and problems related to refurbishment activity

Commission assembly / machine

Plan and prepare for commissioning

Commission machine / assembly

Identify non-conformances, diagnose faults and take corrective action
Complete commissioning activity '

Produce complex engineering drawings

Determine drawing requirements
Perform calculations to produce drawing
Produce drawings

Record information on work done

Write computer numerical controlied (CNC) programmes for CNC machining cenires

using proprietary software

Specific outcome 20.1:
Specific outcome 20.2:
Specific outcome 20.3:
Specific outcome 20.4:

Prepare to write programme

Write programmea

Verify programme

Recognise and report problems and changes while programming



172 No. 23842 GOVERNMENT GAZETTE, 20 SEPTEMBER 2002

SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechanical Engineering (Fitting) NQF Level 3

Field: Manufacturing, Engineering and Technology- NSB 06
Sub-field: Manufacturing & Assembly

Level: 3

Credit: 133

issue date:

Review date:

Rationale for the qualification:

The field of mechanical engineering (fitting) is characterized by the provision of engineering
maintenance, repair and installation services and support in a variety of industries. The
equipment requiring such service and support ranges from sophisticated equipment to
antiquated single station machines. People working in the mechanical engineering field require
specialized technical skills and knowledge, as well as highly developed hand skills in order to

meet the mechanical engineering requirements of diverse industries.

This is the second qualification in a series for learners who want to follow a career in the field of

mechanical engineering (fitting).

It also provides learners who have gained relevant experience in the workplace with an opportunity
to obtain credits through an RPL process.

The qualification also forms the basis for further learing in field of mechanical engineering
where learners will engage in more complex maintenance and repair activities.
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Purpose: :

The purpose of the qualification is to provide learners, education and training providers and
employers with the standards and the range of learning required to work effectively in various
industries making use of mechanical engineering skills and meet the challenges of such an
environment, .

The primary skills that are recognised in this qualification are the ability to fault find, dismantle,

maintain, repair and install a variety of assemblies. These capabilities require an understanding of -

advanced mechanical theory and detailed engineering drawings as well as a familiarity with the
equipment and processes within the environment in which the learner is working. Hand skills play a
large role in this qualification.

Qualifying leaners will also be able to relate what they are doing to scientific and technological
principles and concepts. They will also be able to maintain and support the various policies and
procedures related to the safety, health, environment and quality systems that ‘govern their
workplace.

What learners achieve in this qualification will also serve as a basis for further learning where they
will engage in more complex maintenance and repair activities.

Access fo the Qualification:
Open access.

This qualification series recognises skills, knowledge and values relevant to a workplace. It is

designed for leamers who;

* Have attended courses and then apply the knowledge gained to activities in the workplace

* Are already workeré and have acquired the skills and knowledge without attending formal
courses _

* Are part of a learnership programme which integrates structured learning and work experience.

Learning assumed to be in place:
This qualification assumes learners have a national certificate in mechanical engineering (fitting)

level 2.
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If the learner does not already have such a qualification, learning in preparation for this qualification

would also have to include:

« Language and maths beyond basic literacy and numeracy

» Basic concepts of science and technology related to mechanical engineering, engineering
materials and tools used in the maintenance process

» An ability to apply basic mechanical assembly, maintenance and repair fundamentals to
recognise and respond to equipment component defects.

+ Concepts of organising factors in labour, business and the economy

« Role and purpose of procedures related to workplace relationships, roles and responsibilities

Exit Level Outcomes and Assessment Criteria:

Exit level outcome 1:

Demonstrate an understanding of and an ability to fault find, dismantle, maintain, assemble and

install a variety of mechanical assemblies and make close tolerance adjustments to equipment and

process, meeting output requirements and working safely with due care for fellow workers and the

environment |

Associated Assessment Criteria

« Condition of equipment and machinery is monitored

¢ Faults in equipment and machinery are diagnosed.

e Equipment and machinery are maintained to required standards and overhauled at required
intervals

+ Dismantling sequence of assemblies meets specifications

» Assemblies and installations meet specifications

» Safe working practices are adhered to

Exit level outcome 2

Demonstrate an understanding of lubrication systems and an ability to maintain such systems

Associated Assessment Criteria

« Lubrication systems are maintained to specifications

» Can respond to questions and discuss issues related to the lubrication systems of equipment
and machinery within the plant

Exit level outcome 3

Select appropriate procedures to solve familiar problems within a mechanical engineering
environment and operate within clearly defined contexts, with some scope for personai decision-
making and responsibility
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Associated Assessment Criteria

» Appropriate procedures are selected to solve problems in an efficient and effective manner

* Unfamiliar problems are accurately reported to appropriate personnel

» Can respond to questions and discuss issues related to familiar problems in mechanical

engineering (fitting)

Exit level outcome 4

Communicate with peers, production personnel and members of supervisory/management levels by

demonstrating the ability to gather and summarise information from a range of sources and produce

coherent presentations in a prescribed format

Associated Assessment Criteria

* Information is gathered from a range of sources and accurately summarised into a prescribed
format. '

* Information is clear and accurate and presented in a timely manner in the required format to
appropriate parties.

e Relationships with peers, production personnel and supervisory/management levels are
established and functioning ' '

Exit level outcome 5

Demonstrate an understanding of options for further learning in this or a related field of learning and
preparation requirements for such learning

Associated Assessment Criteria

» Options are explained

* Preparation requirements are explained.

e Learning plan is developed

International comparability
This qualification was compared to other, similar outcomes- based qualifications, certifications or
skills standards in New Zealand, Australia and the United Kingdom.

Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners fo show
they are able to integrate concepts, actions and ideas achieved across a range of unit standards
and contexts. Integrated assessment must evaluate the quality of observable performance as well
as the thinking behind the performance.
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Some assessment aspects will demand practical demonstration while others may not. In some case
inference will be necessary o determine competence depending on the nature and context within
which performance takes place.

it will be necessary to necessary to ensure that the fundamental part of the qualification is also
targeted to ensure that while the competence may have been achieved in a particular context,
learners are able to apply it in a range of other contexts and for further learning. The assessment
should also ensure that all the critical cross-field outcomes have been achieved.

Recognition of prior learning:

This qualification may be obtained through a process of RPL. The learner should be thoroughly
briefed prior to the assessment and support provided to assist in the process of developing a
portfolio. While this is primarily a workplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit-level outcomes.

Articulation possibilities:

The qualification has been designed and structured so that qualifying learmners can move from one
~context to another. Employers or institutions should be able to evaluate the outcomes of this
'qualiﬁcation against the needs of their context and structure top-up learning appropriately.

Equally, holders of other qualifications may be evaluated against this qualification for the purpose of
RPL.

Moderation Options:

« Anyone assessing a learner against this qualification must be registered as an-assessor with the
MERS ETQA or any other relevant ETQA

» Any institution or learning provider offering learning towards the achievement of this qualification
should be accredited as a provider with the MERS ETQA or any other relevant ETQA

« Moderation of assessment should be overseen by the MERS ETQA or any other relevant ETQA
according to the moderation guidelines provided for in this qualification as well as the agreed
ETQA procedures

Criteria for registration of assessors
The following criteria should be applied by the relevant ETQA!

1. Appropriate qualification in the field of mechanical engineering (fitting) — with a minimum of 3
years' experience working in the field. The subject matter experience of the assessor can be
established by recognition of prior learning.
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. Appropriate experience and understanding of assessment theory, processes and practices
- Good interpersonal skills and the ability to balance the conflicting requirements of:

Maintaining national standards .
The interests of the learner
The need for transformation and redressing the legacies of the past

The cultural background and language of the learner
- Registration as an assessor with the MERS ETQA or any other relevant ETQA

. Any other criteria required by the MERS ETQA or any other relevant ETQA



National Certificate in Mechanical Engineering (Fitting) NQF Level 3

Fundamental

NLRD | Title Level Credits

Communication
8968 | Accommodate audience and context needs in oral communication 3 5
8969 | Interpret and use information from texts 3 5
8970 | Write texts for a range of communicative contexts 3 5
9529 | Compile feasibility and commissioning reports 3 3
9528 | Communicate with clients 3 3

Mathematics
5646 Demonstrate an understanding of the use of different number bases and measurement units and 3 2

an awareness of error in the context of relevant calculations
9014 | Use mathematics to investigate and monitor the financial aspects of personal and business issues
9012 | Investigate life-related problems using data and probabilities

Measure, estimate and calculate physical quantities and explore, describe and represent, interpret 4
9013 | and justify geometrical relationships in two and three dimensional space relevant to the life or 3

workplace of the community

Working with information
9357 | Develop and use keyboard skills fo enter text 3
7572 | Demonstrate a knowledge of and produce computer spreadsheets using basic functions 2

Core
NLRD | Title Level Credits
B Tools, equipment and machines
Grind tools and drill bits 3 4

Zv8Ee ON 8Ll
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Maintain and repair
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Maintain bearings in machines and equipment 3 8
Maintain pumps 3 24
Maintain heat exchangers and pressure vessels 3 8
Maintain direct drives 3 6
; Maintain dynamic seals in machines and equipment 3 3
‘ Maintain brakes and cluiches 3 6
Maintain lubricating systems 3 4
Safety, Health & Environment
Apply safety, health and environmental protection procedures 3 6
Business Relations
9526 | Manage basic business finance 3
9530 Manage work time effectively 3
Elective
NLRD | Titles Credits
Maintain and repair
Maintain conveyor systems 3 6
Materials
Perform heat treatment processes on engineering metals 8
Perform non-destructive tests on metal parts and components 4
Test the physical properties of engineering metals 6
Drawings and design
Produce detailed engineering drawings 3 6

Suggested additional learning

c¥8EC ON
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8038 | Operate lift trucks 6
8039 | Operate cranes _ 10
Minimum elective credits required 12

grsee ON 081

2002 HI3gW31d3S 02 '3L1IZVD LNIWNHIAOD



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842 181

‘SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechanical Engineering (Fitting) NQF Level 4

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: . Manufacturing & Assembly

Level: 4

Credit: : 135

Issue date:

Review date:

Rationale for the qualification:

The field of mechanical engineering (fitting) is characterized by the provision of engineering
maintenance, repair and installation services and support in a variety of industries. The
p%oduction equipment requiring such service and support ranges from sophisticated
equipment fo antiquated single station machines. People working in the mechanical
engineering field require specialized technical skills and knowledge, as well as highly
developed hand skills in order to meet the mechanical engineering requirements of such
diverse industries.

This is the third qualification in a series for learners who want to follow a career in the field of
mechanical engineering (fitting). -

It also provides learners who have gained relevant experience in the workplace with- an
opportunity to obtain credits through an RPL process.



Monitor the application of safety, health and environmental protection procedures 4 4
Business Relations :
Contribute to the implementation and maintenance of business processes 4 10
Elective

NLRD | Titles Credits
Maintain and repair
Maintain safety valves 4 4
Stopple operational pipelines 4 16
Refurbish machines 4 24
Commission assembly/machine 4 8
Drawings and design
Produce complex engineering drawings 4 6
Minimum elective credits l;equirad 12

crBEC 'OCN 881
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechanical Engineering (Machining) NQF Level 2

Field: Manufacturing, Engineering and Technology- NSB 06
Sub-field: Manufacturing & Assembly

Level: 2

Credit: 151

Issue date:

Review date:

Rationale for the qualification: _

The field of engineering machining is characterized by work-to-order, low volume manufacture of
components using different machining methods for use in a variety of industries including the
automotive, metal, appliance manufacturing, plastic, tyre and rubber industries. People working
in the engineering machining field require specialized technical skills and knowledge, as well as
highly developed hand skills in order to adapt to and meet the requirements of the constantly
chariging products that must be manufactured.

This is the first quaiification in a series for learners who want to follow a career in the field of
engineering machining. This qualification focuses on developing skills and knowledge necessary
1o begin such a career. '

It also provides learners who have gained relevant experience in the workplace with an
opportunity to obtain credits through an RPL process.
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The qualification also forms the basis for further learning in field of engineering and machining
where the learner will be able to specialize in engineering machining or tooling manufacture.

Purpose:

The purpose of the qualification is to provide learners, education and training providers and
employers with the standards and the range of learning required to work effectively in various
industries making use of engineering fitting and machining skills and to meet the chalienges of
such an environment.

The primary skills that are recognised in this qualification are the ability to machine simple
components using a variety of machining methods and the ability to apply basic mechanical
assembly, maintenance and repair fundamentals to recognise and respond to equipment
component defects. These capabilities require an understanding of basic machining theory,
machinery functioning and maintenance, engineering materials and tools and concepts of
measurement, and basic engineering drawings. Hand skills play a large role in this quéiification.

- Qualified learners will also understand:
« the basics of how a business functions
« their role in the business, i.e. in engineering and related activities
¢ how they are affected by legislation, regulations, agreements and policies related to their
particular work environment.
‘With this understanding learners will be able to participate in workplace activities.

Access to the Qualification:

Open access.

This qualification series recognises skills, knowledge and values relevant to a workplace. It is

designed for learners who:

o Have attended courses and then apply the knowledge gained to activities in the workplace

 Are already workers and have acquired the skills and knowledge without attending formal
courses '

o Are part of a learnership brogramme which integrates structured learning and work
experience. |

Learning assumed to be in place:
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This qualification assumes learners have a General Education and Training Certificate at NQF
level 1, or alternatively, an ABET level 4 qualification. '

If the learner does not already have such a qualifi ca’aon iearnlng in preparanon for this
qualification would also have to include

. theracy and numeracy
» Basic concepts of science and technology

Exit Level Outcomes and Assessment Criteria;

Exit level outcome 1 ' g : _

Demonstrate an understandlng ofa variety of machmmg methods and an ab:iity fo produce

simple components that meet quality and output requirements, working safely and in an

environmentally aware manner. | o ”

Associated Assessment Criteria

e QOutput and quality requirements are metl

* Safe working practices are adhered to _

e Can respond fo gquestions and ' discués issues related to. the theoretical principles of
machining, the various machining methods and the functioning of machinery. |

Exit level outcome 2

Identify engineering materials used in the machining process and describe their characteristics

and applications. ' |

Associated Assessment Criteria

e Engineering materials are identified and their physicé! properties described

o Can respond to questions and discuss issues reiated o the common applicatlons and |
methods of processing and manufactunng using engineering materials

Exit level outcome 3

Demonstrate an ability to read, interpret and produce basic engineering drawings.

Associated Assessment Criteria

« Components to be machined are |dent|f ed and reqmrements lnterpreted from engmeenng
drawing

¢ Engineering drawing produced meets job requirements

e Can respond to questions and discuss issues related to engineering draw';ng_ concepts and
material lists )
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not too onerous as to prevent learners from taking up the RPL option towards ga'ining a
qualification. '

Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from
one context to another. Employers or institutions should be able to evaluate the outcomes of this
qualification against the needs of their context and structure top-up learning appropriately.
Equally, holders of other qualifications may be evaluated against this qualification for the
purpose of RPL. . : '

Moderation Options:

. Ahyone assessing a learner against this qualification must bé'registered as an assessor with
the MERS ETQA or any other relevant ETQA

e Any institution or learning provider offering learning towards the achievement of this
qualification should be accredited as a provider with the MERS ETQA or any other relevant
ETQA |

s Moderation of assessment should be overseen by the MERS ETQA or any other relevant
ETQA according to the moderation guidelines provided for in this qualification as weli as the
agreed ETQA procedures

Criteria for registration of assessors
The following criteria should be applied by the relevant ETQA:

1. Appropriate qualification in the field of mechanical engineering (machining) - with a
minimum of 3 years' experience working in the field. The subject matter experience of the
assessor can be established by recognition of prior leaming.

2. Appropriate experience and understanding of assessment theory, processes and practices
3. Good interpersonal skills and the ability to balance the conflicting requirements of:

» Maintaining national standards

e The interests of the learner

e The need for transformation and redressing the legacies of the past

e The cultural background and language of the learner

4, Registration as an assessor with the MERS ETQA or any other relevant ETQA

5. Any other criteria required by the MERS ETQA or any other relevant ETQA




National Certificate in Mechanical Engineering (Machining) NQF Level 2

Fundamental
NLRD | Title Level | Credits
Communication
8962 | Maintain and adapt oral communication 2 5
8963 | Access and use information from texts 2 5
8964 | Write for a defined context 2 5
Communicate at work 2 5
Matheméﬂcs
Demonstrate an understanding of rational and irrational numbers and number systems within the context of
gogo | relevant calculations _ 2 3
8983 Use mathematics to investigate and monitor the financial aspects t_}f personal and community life 2
9009 Apply basic knowledge of statistics and probability in order to investigate life and work related problems 2 3
Measure, estimate and calculate physical quantities and explore, describe and represent geometrical relationships
9008 in two dimensions in different life or workplace contexis ) 2 3
9007 | Work with a range of patlerns and basic functions to solve related problems 2
Core '
NLRD | Title Level | Credits
Materials . . ,
Identify engirieering materials, their characteristics and applications, and common metal tests and treatments used
in engineering - ' 2 4

Tools, equipment and machines

2002 H3dW3I1d3S 02 'INYHIOMSLIVYVLS
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Select, use and care for engineering measuring equipment

Select, use and care for engineering power tools

Select, use and care for engineering hand tools

Perform basic welding / joining of metals

Mark off basic engineering shapes

Perform routine maintenance

NN NN NN

@ N ;o el o &

Drawings and design

Read, interpret and produce basic engineering drawings

N

Machining

Operate and monitor a drilling machine to produce simple components

Operate and monitor a surface grinding machine to produce simple components

Operate and monitor a milling machine to produce simple components

12

Operate and monitor a lathe to produce simple components

NN NN

12

Safety, Health & Environment

Keep the work area safe and productive

Business Relations

Explain the individual's role within business

People interacting, leading and developing

Develop a learning plan and a portfolio for assessment

Understand and deal with HIV / Aids

c8Ee ON 961

2002 43gN3I Ld3AS 02 ‘T LLIZVD INJWNHIAOD



Elective

NLRD | Tooling manufacture
Manufaclure basic tooling (requirement for Ieamérs wanting io embark on a career path in tooling manufacture) 24
Safety, Héalth & Environment
Perform basic first aid 4
Perform basic fire fighting 2
Information technotogy

7547 | Operate a pe@onai computer system

7548 | Use a personal computer operating system 3
Suggested additional learning

9268 | Manage basic personal finance 6
Minimum elective credits required 10

200c Jdagan31Ld3S 02 LNVHIOMSLYVYLS
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechanical Engineering (Machining) NQF Level 3

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: Manufacturing & Assembly

Level: 3

Credit: 126

Issue date:

Review date:

Rationale for the qualification:

The field of engineering machining is characterized by work-to-order, low volume manufacture of
components using different machining methods for use in a variety of industries including the
automotive, metal, appliance manufacturing, plastic, tyre and rubber industries. People working in
the engineering machining field require specialized technical skills and knowledge, as well as
highly developed hand skills in order to adapt to and meet the requirements of the constantly
changing products that must be manufactured.

This is a second qualification in a series for learners who want to follow a career in the field of

engineering machining, specialising in engineering machining skills.

It also provides learners who have gained relevant experience in the workplace with an
opportunity to obtain credits through an RPL process.

The qualification also forms the basis for further learning in field of engineering and machining
where the learner will be able to further specialize at NQF level 4.
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Purpose: _

The purpose of the qualification is to provide learners, education and training providers and
employers with the standards and the range of learning required to work effectively in various
industries making use of engineering machining skills to meet the challenges of such an
environment. |

The primary skill that is recognised in this qualiﬁcation is the ability to prodhce components of
some complexity using a variety of machining methods. This capability requires an understanding
of advanced machining theory, detailed engineering drawings and a variety of tests and
treatments used on engineering metals. Hand skills play a large role in this qualification.

Qualifying learners will also be able to relate what they are doing to scientific and technological
principles and concepts. They will also be able to maintain and support the various policies and
procedures related to the safety, health, environment and quality systems that govern their
workplace.

Access to the Qualification:
Open access.

This qualification series recognises skills, knowledge and values relevant to a workplace. It is

deéigned for learners who:

» Have attended courses and then apply the knowledge gained to activities in the workplace

» Are already workers and have acquired the skills and knowledge without attending formal
courses _

* Are part of a learmership progfafnme which integrates structured iéaming and work
experience.

Learning assumed to be in place:

T This qualification assumes learners have a national certificate in engineering machining level 2.

If the leamer does not already have such a qualification, learning in preparation for this

qualification would also have to include:

* Language and maths beyond basic literacy and numeracy

e Basic concepts of science and technology related to machining methods, engineering
materials and tools used in the machining process '

e An ability to produce simple components using a variety of machining methods
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« Concepts of organising factors in labour, business and the economy
« Role and purpose of procedures related to workplace relationships, roles and responsibilities

Exit Level Outcomes and Assessment Criteria:

Exit level outcome 1

Demonstrate an ability to produce components of some complexity using a variety of machining
methods and operations, meeting output requirements and working safely with due care for feliow
workers and the environment

Associated Assessment Criteria

¢ Output and quality requirements are met

» Safe working practices are adhered to

e Can respond to questions and discuss issues related to the theoretical principles of machining

and the various machining methods and their respective operations at this level

Exit level outcome 2

Demonstrate an ability to select and apply appropriate inspection methods to determine

component compliance with specifications

Associated Assessment Criteria

o Appropriate inspection methods are chosen and applied

» Can respond to questions and discuss issues related to various inspection methods and
procedures and the principles underpinning such methods

Exit level outcome 3

Demonstrate an ability to read and interpret detailed engineering drawings.

Associated Assessment Criteria

« Components and assemblies fo be machined are identified and requirements interpreted from
engineering drawing

« Machined components and assemblies meet drawing specifications

Exit level outcome 4 _

Select appropriate procedures to solve familiar problems within an engineering

machihing environment and operate within clearly defined contexts, with

some scope for personal decision-making and responsibility

Associated Assessment Criteria

« Appropriate procedures are selected tc solve problems in an efficient and effective manner

» Unfamiliar problems are accurately reported to appropriate personnel
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» Can respond to questions and discuss issues related to familiar problems in the machining of

components and assemblies

Exit level outcome 5

Communicate with peers, customers and members of supervisory/management

levels by demonstrating the ability to gather and summarise information from a

range of sources and produce coherent presentations in a prescribed format

Associated Assessment Criteria

* Information is gathered from a range of sources and accurately summarised into a prescribed
format.

* Information is clear and accurate and presented in a timely manner in the required format to
appropriate parties.

* Relationships with peers and supervisory./management levels are established and functioning

Exit level outcome 6

Demonstrate an understanding of options for further learning in this or a related field of learning
and preparation requirements for such learning

Associated Assessment Criteria

» Options are explained

e Preparation requirements are explained.

¢ Learning plan is developed

International comparability

As a starting point, the series of qualifications in the field of mechanical engineering covering
machining, fitting, fitting and machining, and tooling manufacture specialisations, of which this
qualification forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in New Zealand and Australia. It was found to be difficult to
compare the New Zealand and Australian narrow focus qualifications with these broad-based
qualifications that also include fundamentals and generic core standards. It was further difﬁcult.'to
undertake such comparisons given that the New Zealand and Australian qualifications, although
they are in the same field of mechanical engineering and cover the same areas of specialisation
(thus containing a large degree of similar content) are conceptualized as three year qualifications
without exit level outcomes at the intermediate levels (NQF levels 2 and 3). This notwithstanding,
the technical content of this series of qualifications for mechanical engineering (with the various
specialisations) of which the highest qualification is at level 4 does correspond with the equivalent
level of qualification in mechanical engineering (with the various specialisations) in Australia and
New Zealand.
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Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to show
they are able to integrate concepts, actions and ideas achieved across a range of unit standards
and contexts. Integrated assessment must evaluate the quality of observable performance as well
as the thinking behind the performance.

Some assessment aspects will demand practicai demonstration while others may not. In some
case inference will be necessary to determine competence depending on the nature and context
within which performance takes place.

It will be necessary to necessary to ensure that the fundamental part of the qualification is also
targeted to ensure that while the competence may have been achieved in a particular context,
learners are able to apply it in a range of other contexts and for further learning. The assessment
should also ensure that all the critical cross-field outcomes have been achieved. -

Recognition of prior learning:

This qualification may be ob{ained through a process of RPL. The learner should be thoroughly
briefed prior to the assessment and support provided to assist in the process of developing a
portfolio. While this is primarily a wdrkplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit-level outcomes.

Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from one
context to another. Employers or institutions should be able to evaluate the outcomes of this
qualification against the needs of their context and structure top-up learning appropriately.
Equally, holders of other qualifications may be evaluated against this qualification for the purpose
of RPL.

Moderation Options:

» Anyone assessing a learner against this qualification must be registered as an assessor with
the MERS ETQA or any other relevant ETQA

« Any institution or learning provider offering learning fowards the achievement of this
qualification should be accredited as a provider with the MERS ETQA or any other relevant
ETQA
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* Moderation of assessment should be overseen by the MERS ETQA or any other relevant
ETQA according to the moderation guidelines provided for in this qual'rﬁcation_ as well as the
agreed ETQA procedures ' '

‘Criteria for registration of assessors
The following criteria should be applied by the relevant ETQA:

1. Appropriate qualification in the field of mechanical engineering (machining) — with a minimum
of 3 years’ experience working in the field. The subject matter experience of the assessor can
be established by recognition of prior learning.

2. Appropriate experience gnd understandi_ng of assessment theory, processes and practices
3. Good interpersonal skills and the ability to balance the conflicting requirements of:

* Maintaining national standards

* The interests of the learner

« The need for transformation and redressing the legacies of the past

» The cultural background and language of the learer

4. Registration as an assessor with the M ERS ETQA or any other relevant ETQA

5. Any other criteria required by the MERS ETQA orany other relevant ETQA
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Fundamental
NLRD | Title Level | Credits
Communication |
8968 | Accommodate audience and context needs in oral communication 3 5
8969 | interpret and use information from texts 3 5
8970 | Write texts for a range of communicative contexts 3 5
9529 | Compile feasibility and commissioning reports 3 3
9528 | Communicate with clients 3 3
Mathematics
Demonstrate an understanding of the use of different number bases and measurement units and an awareness
9010 | of error in the context of relevant calculations
9014 | Use mathematics to investigate and monitor the financial aspects of personal and business issues
9012 Invesﬁgate life-related problems using data and probabilities ' '
.| Measure, estimate and calculate physical qua niities and explore, describe and represent,.interpret and justify
9013 | geometrical relationships in two and three dimensional space relevant to the life or workplace of the community 3 4
Core .
NLRD | Title Level | Credits
Machining
Produce componenté' by performing engineering milling operations 3 20
Prbduca components by performing engineering turning operations 20
1 Produce components by performing ehgineeﬁng grinding operations 3 12
Business Relations '
9526 | Manage basic business finance
Manage work time effectively 3 3

9530
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People interacting, leading and developing

Develop learning strategies and techniques 3
Electivg :
NLRD | Titles Credits
Materials
Perform heat treatment processes on engineering metals 8
Perform non-destructive tests on metal parts and components
Test the physical properties of engineering metals 6
Drawings and design
Produce detailed engineering drawings 6
Suggested additional learning
8038 | Operate lift trucks 6
8039 | Operate cranes 10
Minimum elective credits required 25
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechanical Engineering (Machining) NQF Level 4

Field: Manufacturing, Engineering and Technology- NSB 06
Sub-field: Manufacturing & Assembly

Level: 4

Credit: 129

Issue date:

Review date:

Rationale for the qualification: _

The field of engineering machining is characterized by work-to-order, low volume manufacture of
components using different machining methods for use in a variety of industries including the automotive,
metal, appliance manufacturing, plastic, tyre and rubber industries. People working in the engineering
machining field require specialized technical skills and knowledge, as well as highly developed hand skills in
order to adapt to and meet the requirements of the constantly changing products that must be

manufactured.

This is a third qualification in a series for learners who want to follow a career in the field of engineering

machining, specialising in engineering machining skills.

It also provides learners who have gained relevant experience in the workplace to gain credits through an

RPL process.
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The qualification also forms the basis for further learning in field of engineering within the higher education
and fraining band.

Purpose: ; _ i

The purpose of the qualification is to provide learners, education and training providers and employers with
the standards and the range of learning required to work effectively in various industries making use of
engineering machining skills and meet the challenges of such an environment.

The primary skill that is recognised in this qualification is the ability to produce complex components to
precision specifications using a variety of machining methods. This capability requires an understanding of
advanced machining theory and complex engineering drawings. The learner must furthermore choose from
a number of elective unit standards for various machining methods and for computer numerical controlled
(CNC) programming, setting and operation. Although the CNC unit standards are elective at present, it is
recommended that leamners choose these standards. Hand skilis play a Iérge role in this qualification.

Qualified learners will also understand:
* How to plan, schedule and evaluate own work
* How to interact with team leaders and develop the capacity of team members to maintain and
support quality, safety and health systems. '
With this understanding learners will be able to participate in workplace activities.
Qualifying learners will also be able to relate what they see and experience to scientific and technological
principles and concepts.

Access to the Qualification:
Open access.

This qualification series recognises skills, knowledge and values relevant to a workplace. It is designed for
learners who: '

e Have attended courses and then apply the knowledge gained to activities in the workplace

» Are already workers and have acquired the skills and knowledge without attending formal courses

* Are part of a learnership programme which integrates structured learning and work experience.

Learning assumed to be in place:

This qualification assumes iearners have a national certificate in engineering machihing (machining
specialisation) level 3. ' '
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If the learner does not already have such a qualification, learning in preparation for this qualification would
also have to include:

e Language and maths related to organising and controlling their environment

e Maths and applicable scientific and technological concepts related to machining of components

 An ability to produce components of some complexity using a variety of machining methods

» Concepts of contributing factors in labour, business and the economy

e Role and purpose of systems which support workplace relationships, procedures, roles and
responsibilities

Exit Level Outcomes and Assessment Criteria:

Exit level outcome 1 _
Demonstrate an ability to produce complex components using a variety of machining methods and
operations, meeting output requirements and working safely with due care for fellow workers and the
environment ' |
. Associated Assessment Criteria
e Output and quality requirements are met
» Machining time limits are adhered to
» Safe working practices are adhered to
« Can respond to questions and discuss issues related to the theoretical principles of machining and the

various machining methods and their respective operations at this level

Exit level outcome 2 _

Demonstrate an understanding of quality specifications and an ability to interpret these and evaluate

‘components machined to determine compliance

Associated Assessment Criteria

 Quality specifications interpreted and applied to machined component and compliance determined and
reported

e Can respond to questions and discuss issues related to quality specifications and the principles

underpinning such specifications

Exit level outcome 3

Demonstrate an ability to read and interpret complex engineering drawings.

Associated Assessment Criteria

» Components and assemblies to be machined identified and requirements interpreted from engineering
drawing

e Machined components and assemblies meet drawing specifications
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‘Exit level outcome 4 ;

Maintain and support procedures to solve a variety of problems, both familiar and unfamiliar, within an

engineering'machining context and operate within familiar and new situations, .taking responsibility and

making decisions

Associated Assessment Criteria

» Solutions to machining problems are based on a clear analysis of information gathered through
diagnostic procedures. :

» Procedures are modified to respond to unfamiliar problems where appropriate.

» Can respond to questions and discuss issues related to familiar and unfamiliar probléms arising in the
‘machining of complex components ;

» All actions related to problem solving are accurately recorded for future reference

Exit level outcome 5

Communicate and present information clearly and reliably and demonstrate the ability to analyse information

to identify problems and determine trends

Associated Assessment Criteria

 Conditions, evidence and incidences are reported accurately in a timely manner and discussed with
peers and management o '

e Data gathered through diagnostic procedures is examined systematically and analysis is repeated until
problem is solved.

» Records are available for scrutiny and future reference

Exit level outcome 6

Demonstrate an understanding of options for further learning in this or a related field of leaming and
preparation requirements for such learning

Associated Assessment Criteria

e Options are explained

o Preparation requirements are explained.”

» Learning plan is developed

International comparability
This qualification was compared to other, similar outcomes- based qualifications, certifications or skilis
standards in New Zealand, Australia and the United Kingdom.
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integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to show they are
able to integrate concepts, actions and ideas achieved across a range of unit standards and contexts.
Integrated assessment must evaluate the quality of observable performance as well as the thinking behind
the performanée. :

Some assessment aspects will demand practical demonstration while others may not. In some case
inference will be necessary to determine competence depending on the nature and context within which

performance takes place.

It will be necessary to necessary to ensure that the fundamental part of the qualification is also targeted to
ensure that while the competence may have been achieved in a particular context, learners are able to
apply it in a range of other contexts and for further learning. The assessment should also ensure that all the
critical cross-field outcomes have been achieved.

Recognition of prior learning: :

This qualification may be obtained through a process of RPL. The learner should be thoroughly briefed prior
to the assessment and support provided to assist in the process of developing a portfolio. While this is
primarily a workplace-based qualification, evidence from other areas of endeavour may be introduced if
pertinent to any of the exit-level outcomes.

Articulation possibilifies:
The qualification has been designed and structured so that quailfymg learners can move from one context to
another. Employers or institutions should be able to evaluate the outcomes of this qualification against the

needs of their context and structure top-up learning appropriately.
Equally, holders of other qualifications may be evaluated against this qualifi ication for the purpose of RPL.

Moderation Options:

o Anyone assessing a learner against this qualification must be registered as an assessor with the MERS
ETQA or any other relevant ETQA '

e Any institution or learning provider offering learning towards the achievement of this qualification should
be accredited as a provider with the MERS ETQA or any other relevant ETQA

» Moderation of assessment should be overseen by the MERS ETQA or any other relevant ETQA
according to the moderation guidelines provided for in this qualification as well as the agreed ETQA
procedures
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Criteria for registration of assessors
The following criteria should be applied by the relevant ETQA:

1.

Appropriate qualification in the field of mechanical engineering (machining) — with a minimum
of 3 years’ experience working in the field. The subject matter experience of the assessor can

- be established by. recognition of prior learning.

Appropriate experience and understanding of assessment theory, processes and practices
Good interpersonal skills and the ability to balance the conflicting requirements of:

Maintaining national standards

The interests of the learner ‘

The need for transformation and redressing the legacies of the past

The cuitural background and language of the learner

Registration as an assessor with the MERS ETQA or any other relevant ETQA

Any other criteria required by the MERS ETQA or any other relevant ETQA



National Certificate in Mechanical Engineering (Machining) NQF Level 4

Fundamental
NLRD | Title Level | Credits
Communication
8968 Engage in sustained oral communication and evaluate spoken texts 4 5
8969 | Read, analyse and respond to a variety of texts 4 5
8970 | Write for a wide range of contexis 4 5
9529 | Write a technical report 4 4
9528 | Communicate in an assertive manner with clients and fellow workers 4 4
Mathematics
9014 Use mathematics to investigate and monitor the financial aspects of personal, business and national issties 4 4
Apply knowledge of statistics and probability to critically interrogate and effectively communicate findings on
9015 | life related problems 4 6
Measure, estimate and calculate physical quantities and explore, critique and prove geometrical relationships
9b1 6 in two and three dimensional space in the life and workplace of the adult with increasing responsibilities 4 6
Core
‘NLRD | Title Level | Credits
Machining
Produce complex components using milling machines 4 20
Produce complex components using lathes 4 20
People interacting, leading and developing '
Develop the skills of a workgroup 5 10
Business Relations
Contribute fo the implementation and maintenance of business processes 4 10
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Elective .

NLRD

Titles

Level | Credits
Machining _
Write simple computer numerical controlled (CNC) programmes and set and operate a CNC machine 4 24
Grind tools and cutters used in engineering machining operations 4 8
Produce complex components by perform ing internal and external grinding operations T4 12
Produce components by performing horizontal boring operations 4 12
Produce components by performing vertical boring operations 4 8
Set automatic production lathes 4 10
Write programmes for CNC machiﬁing centres using proprietary software 5 30
Drawings and design
Produce complex engineering drawings 4 6
Life Skills
Develop a personal financial plan 4 2
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechanical Engineering (Tooling Manufacture) NQF Level 3

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: Ménu.ffacturlhg & Assembly

Level: 3

Credit: 169

Issue date:

Review date:

Rationale for the qualification:

The field of engineering machining is characterized by work-to-order, low volume manufacture of
components using different machining methods for use in a variety of industries including the
automotive, metal, appliance manufacturing, plastic, tyre and rubber industries. People working
in the engineering machining field require specialized technical skills and knowledge, as well as
highly developed hand skills in order to adapt to and meet the requirements of the constantly
changing products that must be manufactured.

This is a second qualification in a series for learners who want to follow a career in the field of
engineering machining, specialising in tooling manufacture. This qualification applies to the
manufacture of tools, jigs, dies and fixtures and plastic injection moulds. The learner must
demonstrate competence in either of the two skills areas to receive credits for this qualification.

It also provides learners who have gained relevant experience in the workplace to gain credits
through an RPL process.
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The qualification also forms the basis for further learning in field of engineering and machining
where the learner will be able to further specialize at NQF leve! 4.

Purpose:

The purpose of the qualification is to provide leamers, education and training providers and
employers with the standards and the range of learning required to work effectively in various
industries making use of tooling manufacturing skills and meet the challenges of such an

environment.

The underpinning skill that is recognised in this qualification is the ability fo produce components
of some complexity using a variety of machining methods. The primary skill that is recognised in
this qualification is the ability to use this underpinning skill to manufacture and repair production
tooling. These capabilities require an understanding of advanced machining theory, detailed
engineering drawings and a variety of tests and treatments used on engineering metals. Hand
skills play a large role in this qualification.

Qualifying learners will also be able to relate what they are doing to scientific and technological
principles and concepts. They will also be able to maintain and support the various policies and
procedures related to the safety, health, environment and quality systems that govern their
workplace. |

Access to the Qualification:
Open access.

This qualification series recognises skilis, knowledge and values relevant to a workplace. It is

designed for learners who:

e Have attended courses and then apply the knowledge gained to activities in the workplace

* Are already workers and have acquired the skills and knowledge without attending formal
courses

» Are part of a learnership programme which integrates structured learning and work
expérienoe.

Learning assumed to be in place:

T This qualification assumes learners have a national certificate in engineering machining level
2
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If the learner does not already have such a qualification, learning in preparation for this
qualification would also have to include:

¢ Language and maths beyond basic literacy and numeracy

e Basic concepts of science and technology related to machining methods, engineering
materials and tools used in the machining process

« An ability to produce simple components using a variety of machining methods

« An ability to manufacture basic tooling

« Concepts of organising factors in labour, business and the economy

e Role and purpose of procedures related to workplace relationships, roles and responsibilities

Exit Level Qutcomes and Assessment Criteria:

Exit level outcome 1

Demonstrate an ability to produce components of some complexity using a variety of machining

methods and operations, meeting output requirements and working safely with due care for

fellow workers and the environment

Associated Assessment Criteria

e Output and quality requirements are met

o Safe working practices are adhered to _

o Can respond to questions and discuss issues related to the theoretical principles of
machining and the various machining methods and their respective operations at this level

Exit level outcome 2

Demonstrate an understanding of and an ability to manufacture and maintain production tooling
Associated Assessment Criteria

s Output and quality requirements are met

o Time frames for manufacturing tooling are adhered to

e Production tooling is maintained and repaired to job specifications

e Safe working practices are adhered to

Can respond to questions and discuss issues related to the theoretical principles underpinning

tooling manufacture

Exit level outcome 3

Demonstrate an ability to select and apply appropriate inspection methods to determine
component compliance with specifications

Associated Assessment Criteria

» Appropriate inspection methods are chosen and applied
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» Can respond to questions and discuss issues related to various inspection methods and
procedures and the principles underpinning such methods '

Exit level outcome 4

Demonstrate an ability to read and interpret detailed engineering drawings.

Associated Assessment Criteria

* Tooling to be manufactured is identified and requirements interpreted from engineering
drawing

¢ Manufactured tooling'meets drawing specifications

Exit level outcome 5 _

Select appropriate procedures to solve familiar problems within an engineering machining

environment and operate within clearly defined contexts, with some scope for personal decision-

making and responslbi_\lity

Associated Assessment Criteria 5,

* Appropriate procedures are selected to solve problems in an efficient and effective manner

 Unfamiliar problems are accurately reported to appropriate personnel

¢ Can respond to questions and discuss issues related to familiar problems in the machining
of components and assemblies

Exit level outcome 6 :

Communicate with peers, customers and members of supervisory/management levels by

demonstrating the ability to gather and summarise information from a range of sources and

produce coherent presentations in a prescribed format

Associated Assessment Criteria

» Information is gathered from a range of sources and accurately summarised into a.
prescribed format.

» Information is clear and accurate and presentéd in a timely manner in the required format to
appropriate parties.

» Relationships with peers and supervisory./management levels are establiéhed and
functioning

Exit level outcome 7
Demonstrate an understanding of options for further learning in this or a related field of learning
and preparation requirements for such learning
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Associated Assessment Criteria

e Options are explained

» Preparation requirements are explained.
+ Learning plan is developed

 International comparability ;

As a starting point, the series of qualifications in the field of mechanical engineering covering
machining, fitting, fitting and machining, and tooling manufacture specialisations, of which this
qualification forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in New Zealand and Australia. It was found to be difficult to
compare the New Zealand and Australian narrow focus qualifications with these broad-based
qualifications that also include fundamentals and generic core standards. It was further difficult
to undertake such comparisons given that the New Zealand and Australian qualifications,
although they are in the same field of mechanical engineering and cover the same areas of
specialisation (thus containing a large degree of similar content) are conceptualized as three
year qualifications without exit level outcomes at the intermediate levels (NQF levels 2 and 3).
This notwithstanding, the technical content of this series of qualifications for mechanical
engineering (with the various specialisations) of which the highest qualification is at level 4 does
correspond with the equivalent level of qualification in mechanical engineering (with the various
specialisations) in Australia and New Zealand.

integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to
show they are able to integrate c:ont:epts, actions and ideas achieved across a range of unit
‘standards and contexts. Integrated assessment must evaluate the quality of observable
performance as well as the thinking behind the performance.

~ Some assessment aspects will demand practical demonstration while others may not. In some
case inference will be necessary to determine competence depending on the nature and context
within which performance takes place.

It will be necessary to necessary to ensure that the fundamental part of the qualification is also
targeted to ensure that while the competence may have been achieved in a particular context,
learners are able to apply it in a range of other contexts and for further learning. The
assessment should also ensure that énll the critical cross-field outcomes have been achieved.
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Recognition of prior learning:

This qualification may be obtained through RPL. The learner should be thoroughly briefed on the
mechanism fo be used and support and guidance should be provided. Care should be taken that
the mechanism used provides the learner with an opportunity to demonstrate competence and is
not too onerous as to prevent learners from taking up the RPL option towards gaining a
qualification. i '

Articulation possibilities:

The qualification has been designed and structured so that qualifying learners can move from
one context to another. Employers or institutions should be able to evaluate the outcomes of this
qualification against the needs of their context and structure top-up learning appropriately.
Equally, holders of other qualifications may be evaluated against this qualification for the
purpose of RPL.

Moderation Options:

* Anyone assessing a learner against this quailﬁcatlon must be reglstered as an assessor with
the MERS ETQA or any other relevant ETQA '

* Any institution or learning provider offering learning towards the achievement of this
qualification should be accredited as a provider with the MERS ETQA or any other relevant
ETQA | _

e Moderation of assessment should be overseen by the MERS ET QA or any other relevant
ETQA according to the moderation guidelines prowded for in this quallﬁcatlon as well as the
agreed ETQA procedures '

Criteria for registration of assessors |

The following criteria should be applied by the relevant ETOA:

1. Appropriate qualification in the ﬁeld of rnechanicai engineering (tooling manufacture) — with
a minimum of 3 years' experience working in the field. The subject matter experience of the
assessor can be established by recognition of prior learning.

2. Appropriate experience and understanding of assessment theory, processes and practices -
3. Good interpersonal skills and the ability to balance the conﬂlctlng requirements of:

) Matntainmg national standards

« The interests of the learner

e The need for transformation and redressing the legacies of the past

» . The cultural background and language of the learner

4. Registration as an assessor with the MERS ETQA or any other relevant ETQA

5. Any other criteria required by the MERS ETQA or any other relevant ETQA



National Certificate in Mechanical Engineering (Tooling Manufacture) NQF Level 3

Fundamental
NLRD | Title Level | Credits
Communication
8968 | Accommodate audience and context needs in oral communication 3 5
8969 | Interpret and use information from texts 3 5 |
8970 | Write texts for a range of communicative contexts 3 5
- 9529 | Compile feasibility and commissioning reports 3 3
9528 | Communicate with clients 3 3
Mathematics )
Demonstrate an understanding of the use of different number bases and measurement units and an
9010 | awareness of error in the context of relevant calculations 3
9014 | Use mathematics to investigate and monitor the financial aspects of personal and business issues
9012 | Investigate life-related problems using data and probabilities |
Measure, estimate and calculate physical quantities and explore, describe and represent, interpret and
justify geometrical relationships in two and three dimensional space relevant fo the life or workplace of
9013 | the community 3 4
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NLRD | Title Level | Credits
Machining
Produce components by performing engineering milling operations 3 20
Produce components by pefforming engineering turning operations 20
Produce components by performing engineering grinding operations 3 12
Tooling manufacture
Manufacture production tooling to drawing or sample parl- 36
Maintain and repair production tooling 3 20
Business Relations

9526 | Manage basic business finance 6

9530 Manage work time effectively 3 3
People interacting, leading and developing
Develop learning strategies and techniques 3 3

Elective

NLRD | Titles Credits
Tooling manufacture
Produce components by spark eroding machining operations 3 8

' Materials

Perform heat treatment processes on engineering metals 8
Perform non-destructive tests on metal parts and components
Test the physical propertiés of engineering metals

Dra\i\ri_ngs and design

Lee <cvB8EC ON



Produce detailed engineering drawings 6
Suggested additional learning

8038 | Operate lift trucks 6

8039 Operate cranes 10

~ | Minimum elective credits required 12
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY -

National Certificate in Mechanical Engineering (Tooling Manufacture) NQF Level 4

Field: | Manufacturing, Engineering and Teqhnology— NSB 06
Sub-field: Manufacturing & Assembly

Level: 4

‘Credit: ' 183

Issue date:

‘Review date:

Rationale for the qualification:

The field of engineering machining is characterized by wofk-to-order, low volume manufacture of
components using different machining methods for use in a variety of industries inciuding the
automotive, metal, appliance manufactuﬁng, plastic, tyre and rubber industries. People working
in the engineering machining field require specialized technical skills and knowledgé, as well as
highly developed hand skills in order to adapt to and meet the requirements of the constantly
changing products that must be manufactured.

This is a third qualification in a series for learners who wanf to follow a career in the field of
engineering machining, specialising in tooling manufacture. This qualification applies to the
manufacture of tools, jigs, dies and fixtures and plastic injection moulds. The learner must
demonstrate competence in sither of the two skills areas to receive credits for this qualification.

It also provides learners who have gained relevant experience in the workplace to gain credits
through an RPL process.
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The qualification also forms the basis for further learning in field of ehgineering within the higher
education and training band.

Purpose:

The purpose of the qualification is to provide learners, education and training providers and
employers with the standards and the range of learning required to work effectively in various
industries making use of tooling manufacturing skills and meet the challenges of such an

environment.

The underpinning skill that is recognised in this qualification is the ability to produce componerits
using a variety of machining methods. The primary skill that is recognised in this qualification is
the ability to use this underpinning skill to manufacture complex tooling and to diagnose and
repair faults on tooling during the production run. These capabilities require an understanding of
advanced machining theory and complex engineering drawings. Hand skills play a large role in
this gqualification.

The learner may also choose from a number of elective unit standards for various machining
methods and for computer numerical controlled (CNC) programming, setting and operation.
Although the CNC unit standards are elective at present, it is recommended that learners choose
these standards. |

Qualified learners will also understand:
* How to plan, schedule and evaluate own work
¢ How to interact with team leaders and develop the capacity of team members to maintain

and support quality, safety and health systems.
With this understanding learners will be able to participate in workplace activities.

Qualifying learners will also be able to relate what they see and e'xperiehce to scientific and
technological principles and concepts.

Access to the Qualification:
Open access.

This qualification series recognises skills, knowledge and values relevant to a workplace. It is

designed for learners who:
« Have attended courses and then apply the knowledge gained to activities in the workplace

23842—7
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¢ Are already workers and have acquired the skills and knowledge without attending formal
courses
* Are part of a learnership programme which integrates structured lea rning and work

experience.

Learning assumed to be in place:

This qualification assumes learners have a national certificate in engineering machining
(machining specialisation) level 3.

If the learner does not already have such a qualification, learning in preparation for this
qualification would also have to include:

¢ lLanguage and maths related to organising and controlling their environment

* Maths and applicable scientific and technological concepts related to the manufacturing of
production tooling and the machining of components

* An ability to produce components of some complexity using a variety of machining methods

* An ability to manufacture and maintain production tooling

¢ Concepts of contributing facfors in labour, business and the economy

* Role and purpose of systems which support workplace relationships, procedures, roles and

responsibilities

Exit Level Outcomes and Assessment Criteria:

Exit level outcome 1

Demonstrate an understanding of and an ability to manufacture complex tooling
Associated Assessment Criteria

o QOutput and quality requirements met

* Time frames for manufacturing tocling are adhered to

« Safe working practices are adhered to

Exit level outcome 2 ;

Demonstrate an understanding of and an ability to diagnose and repair faults on tooling during
the production run

Associated Assessment Criteria

» Recurrent tooling faults and their root causes identified

e Minor repairs on line performed

¢ Tooling requiring major repair dismantled and dispatched to workshop

 Potential production and maintenance problems are identified

00276134—8 23842—8
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Exit level outcome 3

Demonstrate an understanding of quality specifications and an ability to interpret these and

evaluate tooling manufactured to determine compliance

Associated Assessment Criteria

o Quality specifications interpreted and applied to manufactured tooling and compliance
determined and reported

« Can respond to questions and discuss issues related to quality specifications and the
principles underpinning such specifications

Exit level outcome 4

Demonstrate an ability to read and interpret complex engineering drawings. -

Associated Assessment Cri_teria'

e Tooling to be manufactured is identified and requirements interpreted from engineering
drawing )

o Manufactured tooling meets drawing specifications

Exit level outcome 5

Maintain and support procedures to solve a variety of problems, both familiar and unfamiiiar,
within an engineering machining context and operate within familiar and new situations, taking
responsibility and making decisions

Associated Assessment Criteria

Solutions to machining problems are based on a clear analysis of information géthered

through diagnostic procedures.

¢ Procedures are modified to respond to unfamiliar problems where appropriate

s Can respond to questions and discuss issues related to familiar and unfamiliar problems
arising in the machining of complex components _

o All actions related to problem solving are accurately recorded for future reference

Exit level outcome 6

Communicate and present information clearly and reliably and demonstrate the ability to analyse

information to identify problems and determine trends

Associated Assessment Criteria

e Conditions, evidence and incidences are reported accurately in a timely manner and
discussed with peers and management .

« Data gathered through diagnostic procedures is examined systematically and analysis is
repeated until problem is solved.
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e Records are available for scrutiny and future reference

Exit level outcome 7

Demonstrate an understanding of options for further learning in this or a related field of learning
and preparation requirements for such learning

Associated Assessment Criteria

¢ Options are explained

¢ Preparation requirements are explained.

* Learning plan is developed

International comparability

As a starting point, the series of qualifications in the field of mechanical engineering covering
machining, fitting, fitting and machining, and tooling manufacture specialisations, of which this
qualification forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in New Zealand and Australia. It was found to be difficult to
compare the New Zealand and Australian narrow focus qualifications with these broad-based
qualifications that also inciude fundamentals and generic core standards. It was further difficult
to undertake such comparisons given that the New Zealand and Australian qualifications,
although they are in the same field of mechanical engineering and cover the same areas of
specialisation (thus containing a large degree of similar content) are conceptualized as three
year qualifications without exit leve! outcomes at the intermediate levels (NQF levels 2 and 3).
This notwithstanding, the technical content of this series of qualifications for mechanical
engineering (with the various specialisations) of which the highest qualification is at level 4 does
correspond with the equivalent level of qualification in mechanical engineering (wuth the various
specialisations) in Australia and New Zealand.

Integrated Assessment:

Integrated assessment at the level of the qualification provides an opportunity for learners to
show they are able to integrate concepts, actions and ideas achieved across a range of unit
standards and contexts. Integrated assessment must evaluate the quality of observable
performance as well as the thinking behind the performance.

Some assessment aspects will demand practical demonstration while others may not. In some
case mference will be necessary to determine competence depending on the nature and context
within which performance takes place.



National Certificate in Mechanical Engineering (Tooling Manufacture) NQF Level 4

Fundamental )
NLRD | Title Level | Credits
| Communication

8968 | Engage in sustained oral communication and evaluate spoken texts 4 5

8969 | Read, analyse and respond to a variety of texis 4 5

8970 | Write for a wide range of contexts - 4 5

9529 | Write a technical report 4 4

9528 | Communicate in an assertive manner with clients and fellow workers 4 4
Mathematics

9014 Use mathematics to investigate and monitor the financial aspects of personal, businéss and national issues 4 4
Apply knowledge of statistics and probability to critically interrogate and effectively communicate findings on

9015 life related problems ' ' _ 4 6
Measure, estimate and calculate physical quantities and explore, critique and prove geometrical relationships

9016 in two and thrae dimensional sbace in the life and workplace of the adult with increasing responsibilities 4 6

Core

NLRD | Title Level | Credits
Machining ‘ |
Produce complex components using milling machines 4 20
Produce complex components using lathes 4 20
Tooling Manufacture I
Manufacture compiex tooling 48
‘Diagnose and repair faults on tooling during the production run 24

People interacting, leading and developing

et8ce ON 822

2002 4383 1Ld3S 02 ‘IL1IZVO INJNNHIAOD



Develop the skills of a workgroup 5 10
Business Relations
Contribute to the implementation and maintenance of business processes 4 10
Elective

NLRD | Titles Level | Credits
Tooling Manufacture
Produce components using wire cutting _operations 4 10
Machining |
Write simple computer numerical control.fed (CNC) programmes and set and operate a CNC machine 4 24
Grind tools and cutters used in engineering machining operations 4 8
Produce complex components by performing internal and external grinding operations 4 12
Produce components by performing horizontal boriﬁg operations 4 12
Produce components by performing vertical boring operations 4 8
Set automatic production lathes 4 10
Write computer numerical controlled (CNC) programmes for CNC machining centres using proprietary
software ' 4 30
Drawings and design
Produce complex engineering drawings 4 6
People interacting, leading and developing
Life Skills
Develop a personal financial plan 4 2
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e Maintaining national standards

e The interests of the learner

e The need for transformation and redressing the legacies of the past

e The cultural background and language of the learner

4. Registration as an assessor with the MERS ETQA or any other relevant ETQA

5. Any other criteria required by the MERS ETQA or any other relevant ETQA
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It will be necessary to necessary to ensure that the fundamental part of the qualification is also

targeted to ensure that while the competence may have been achieved in a particular context,

learners are able to apply it in a range of other contexts and for further learning. The assessment

should also ensure that all the critical cross-field outcomes have been achieved.

Recognition of prior learning:
This qualification may be obtained through RPL. The leamer should be thoroughly briefed of the
mechanism to be used and support and guidance should be provided. Care should be taken that

the mechanism used provides the learner with an opportunity to demonstrate competence and is

not too onerous as to prevent learners from taking up the RPL option towards gaining a |

qualification,

Articulation possibilities:

The qualification has been designed and structured so that qualifying leamers can move from

one context to another. Employers or institutions should be able to evaluate the oUtcomes of this

qualification against the needs of their context and structure top-up learning appropriately.

Equally, holders of other qualifications may be evaluated against this qualification for the

purpose of RPL.

Moderation Options:

Anyone assessing a learner against thié qualification must be registered as an assessor with
the MERS ETQA or any other relevant ETQA -

Any institution or learning provider'offering learning towards the achievement of this
quai'rﬁcaﬁdn should be accredited as a provider with the MERS ETQA or any other relevant
Moderation of assessment should be overseen by the MERS ETQA or any other relevant
ETQA according to the moderation guidelines provided for in this qualification as well as the
agreed ETQA procedures

Criteria for registration of assessors
 The following criteria should be applied by the relevant ETQA:

1.

Appropriate qualification in the field of mechanical engineering (tooling manufacture) — with a
minimum of 3 years' experierice working in the field. The subject matter experience of the
assessor can be established by recognition of prior learning.

Appropriate experience and understanding of assessment theory, processes and practices

Good interpersonal skills and the ability to balance the conflicting requirements of:
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NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (MACHINING) — NQF LEVEL 2

UNIT STANDARDS ON NQF LEVEL 2

CORE

Title 1: identify enginéering metals, their characteristics and applications and common metal tests
and treatments used in engineering

Title 2: Select, use and care for engineering measuring equipment

Title 3: Select, use and care for engineering power tools

Title 4: Select, use and care for engineering hand tools

Title 5: Mark off basic engineering shapes

Title 6: Perform basic welding / joining of metals

Title 7: Perform routine maintenance

Title 8: Read, interpret and produce engineering drawings

Title 9: Operate and monitor a drilling machine to produce simple components

Title 10: Operate and monitor a surface grinding machine to produce simple components

Title 11: Operate and monitor a milling machine to produce simple components

Title 12: Operate and mohﬁor a milling machine fo produce simple components

ELECTIVE

Title 13: Manufacture basic tooling

UNIT STANDARDS AND SPECIFIC OUTCOMES IN
NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (MACHINING) NQF LEVEL 2

Title 1: Identify engineering materials, their characteristics and applications and common
metal tests and treatments used in engineering
Specific outcome 1.1: Identify materials used in common engineering applications
Specific outcome 1.2: Discuss the physical properties of engineering materials used in common
_engineering applications
Specific outcome 1.3:  Explain the common applications and methods of processing and manufacturing
using engineering materials
Specific outcome 1.4:  Demonstrate an understanding of the common metal tests used in engineering
Specific outcome 1.5:  Demonstrate an understanding of heat treatment processes
Specific outcome 1.6:  Explain the effects external factors have on engineering materials
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Title 2:

Specific outcome 2.1;
Specific outcome 2.2:
Specific outcome 2.3:
Specific outcome 2.4:
Specific outcome 2.5:

Title 3;

Specific outcome 3.3:
Specific outcome 3.4:

Title 4:

Specific outcome 4.1:
Specific outcome 4.2;
Specific outcome 4.3:
Specific outcome 4.4:

Title 5:

Specific outcome 5.1:
Specific outcome 5.2:
Specific outcomé 5.3:
Specific outcome 5.4;
Specific outcome 5.5:
Specific outcome 5.6:

Title 6:

Specific outcome 6.3;
Specific outcome 6.4:

Select, use and care for engineering measuring equipment

Explain and discuss basic units of measure and symbols

Select and use engineering measuring equipment

Care for and maintain measuring equipment

Recognise and report problems, changes and/or malfunctions while working
Work safely with due care for self, feliow workers, equipment, materials and the
environment

Select, use and care for engineering power tools
Specific outcome 3.1:
Specific outcome 3.2;

Select and use engineering power tools

Care for and maintain engineering power tools

Check on power supply connections to equipment

Recognise and report problems, changes and/or malfunctions while working

Select, use and care for engineering hand tools

Select and use engineering hand tools

Care for and maintain hand tools

Recognise and report problems, changes and/or malfunctions while working
Work safely with due care for self, feliow workers, equipment, materials and the
environment

Perform basic welding / joining of metals

Prepare for work activity
Weld/join metals
Apply quality checks on completed welda’;omt

Perform finishing activities

Report out of compliance or unsafe conditions while working
Work safely with due care for self, fellow workers, equipmént, materials and the
environment

Mark off basic engineering shapes
Specific outcome 6.1:
Specific outcome 6.2:

Plan and prepare materials for marking off
Mark off materials

Apply quality checks on completed work
Care for and store marking off equipment
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Title 7: Perform routine maintenance

Specific outcome 7.1; Plan and prepare for routine maintenance

Specific outcome 7.2:  Monitor the condition of machinery and equipment
Specific outcome 7.3: Perform routine maintenance

Specific outcome 7.4 Apply quality checks on completed work

Title 8: Read, interpret and produce basic engineering drawings _

‘Specific outcome 8.1:  Discuss and explain basic engineering drawing concepts and material lists
Specific outcome 8.2:  Interpret basic engineering drawings

Specific outcome 8.3;  Produce drawing

Title 9: Operate and maonitor a drilling machine to produce simple components
Specific outcome 9.1:  Prepare for work activity

Specific outcome 9.2:  Set drilling machine

Specific outcome 9.3:  Perform drilling operations

Specific outcome 9.4:  Apply quality checks on machined component

Title 10; Operate and monitor a surface gfinding machine to produce simple
components

Specific outcome 9.1: Prepare for work activity

Specific outcome 10.2:° Set grinding machine

Specific outcome 10.3:  Set grinding machine

Specific outcome 10.4:  Apply quality checks on machined component

Title 11: Operate and monitor a milling machine to produce simple components
Specific outcome 11.1: F‘répara for work activity

Specific outcome 11.2:  Set milling machine

Speciﬁc'outcome_ 11.3:  Perform milling operations

Specific outcome 11.4:  Apply quality checks on machined component

Title 12: Operate and monitor a lathe to produce simple components

Specific outcome 12.1:  Prepare for work activity

Specific outcome 12.2:  Set lathe

Specific outcome 12.3:  Perform turning operations

Specific outcome 12.4:  Apply quality checks on machined component

Specific outcome 12.5:  Recognise and report problems, changes andfor malfunctions while operating
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Title 13: Manufacture basic tooling

Specific outcome 13.1:  Plan and prepare for tooling manufacturing process

Specific outcome 13.2: Manufactu}e basic tooling

Specific outcome 13.3:  Assemble tooling

Specific outcome 13.4:  Perform sample part try-out

Specific outcome 13.5:  Recognise and report problems, changes and/or malfunctions while working

Specific outcome 13.6:  Record information on work done |

Specific outcome 13.7:  Work safely with due care for self, fellow workers, machines, equipment, materials
and the environment



236 No. 23842 GOVERNMENT GAZETTE, 20 SEPTEMBER 2002

NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (MACHINING) NQF LEVEL 3

'UNIT STANDARDS ON NQF LEVEL 3

CORE
Title 1: Produce components by performing engineering milling components
Title 2: Produce components by performing engineering turning operations
Title 3: Produce components by performing engineering grinding operations
ELECTIVE
Title 4: Perform heat treatment processes on engineering metals
Title 5: Test the physical properties of engineering metals
Title 6: Perform non-destructive tests on metal components
Title 7: Produce detailed engineering drawings
UNIT STANDARDS AND SPECIFIC OUTCOMES IN
NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (MACHINING) NQF LEVEL 3
Title 1: Produce components by performing engineering milling operations

Specific outcome 1.1:  Prepare for work activity

Specific outcome 1.2:  Set milling machine

Specific outcome 1.3:  Perform milling operations

Specific outcome 1.4:  Apply quality checks on machined component

Specific outcome 1.5:  Recognise and report problems, changes and/or malfunctions while operating
Specific outcome 1.6:  Record information on work done

Specific outcome 1.7 Work safely with due care for self, fellow workers, machines, equipment, materials

and the environment

Title 2: Produce components by performing engineering turning operations
Specific outcome 2.1:  Prepare for work activity

Specific outcome 2.2:  Set lathe

Specific outcome 2.3:  Perform turning operations

Specific outcome 2.4:  Apply quality checks oh machined component

Title 3: Produce components by performing engineering grinding operations
Specific outcome 3.1: Prepare for work activity
Specific outcome 3.2: Set grinding machine
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Specific outcome 3.3; Perform grinding operations

Specific outcome 3.4:  Apply quality checks on machined component

Title 4: Perform heat treatment processes on engineering metals

Specific outcome 4.1:  Discuss and explain the heat treatment of metals

Specific ouicome 4.2:  Determine heat treatment requirements

Specific outcome 4.3:  Prepare materials and equipment for heat treatment process

Specific outcome 4.4;

Complete heat treatment of metals

Title 5; Perform non-destructive tests on metal parts and components

Specific outcome 5.1;

Receive samples and check against documentation

Specific outcome 5.2:  Carry out testing using ultrasonic methods

Specific outcome 5.3:  Test parts for surface defects using magnetic particle inspection

Specific outcome 5.4:  Recognise and report problems, changes and/or malfunctions while working
Title 6: Test the physical properties of engineering metals

Specific outcome 8.1;
Specific outcome 6.2:
Specific outcome 6.3:
Specific outcome 6.4:
Specific outcome 8.5:

Receive samples and check against documentation
Prepare for tests

Complete tests and interpret and record results
Store samples

Care for test equipment

Title 7: Produce detailed engineering drawings

Specific outcome 7.1:
Specific outcome 7.2:
Specific outcome 7.3:

Determine drawing requirements

Perform calculations to produce drawing

Produce drawings
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NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (MACHINING) NQF LEVEL 4

CORE
Title 1:
Title 2:

ELECTIVE
Title 3:

Title 4:
Title 5:
Title 6:
Title 7:
Title 8:
Title- 9:

ELECTIVE
Title 10:

'UNIT STANDARDS ION NQF LEVEL 4

Produce complex components using milling machines
Produce complex components using lathes

Wirite simple computer numerical controlied (CNC) programmes and set and operate a CNC
machine )

Grind tools and cutters used in engineering machining operations

Produce complex components by performing internal and external grinding operations
Produce components by performing horizontal boring operations

" Produce components by performing vertical boring operations

Set automatic production iathes
Produce complex engineering drawings

UNIT STANDARDS ON NQF LEVEL 5

Write computer numerical controlled (CNC) programmes for CNC machining centers using

proprietary software -

UNIT STANDARDS AND SPECIFIC OUTCOMES IN

NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (MACHINING) NQF LEVEL 4

Title 1:

Produce complex components using milling machines

Specific outcome 1.1: Prepare for work activity

Specific outcome 1.2:  Set milling machine

Specific outcome 1.3: Perform milling operations

Specific outcome 1.4:  Apply quality checks on machined component
Specific outcome 1.5: Recognise and report problems, changes and/or malfunctions while operating

Specific outcome 1.6: Record information on work done
Specific outcome 1.7: Work safely with due care for self, fellow workers, machines, equipment, materials

Title 2:

and the environment

Produce complex components using lathes

Specific outcome 2.1: Prepare for work activity



STAATSKOERANT, 20 SEPTEMBER 2002 No. 23842 239

Specific outcome 7.4:

Specific outcome 2.2:  Set lathe

Specific outcome 2.3:  Perform turning operations

'Speciﬁc outcome 2.4:  Apply quality checks on machined component

Title 3: Write simple computer numerical controlled (CNC) programmes and set and operate a
CNC machine

Specific outcome 3.1:  Prepare and write programme

Specific outcome 3.2:  Prepare to set machine _

Specific outcome 3.3:  Set machine to perform the specified work

Specific outcome 3.4:  Produce sample component

Specific outcome 3.5:  Operate CNC machine

Title 4: Grind tools and cutters used in engineering machining operations

Specific outcome 4.1:  Prepare for work activity

Specific outcome 4.2:  Set grinding machine

Specific outcome 4.3:  Perform tool and cutter grinding operations

Specific outcome 4.4:  Apply quality checks on machined tool/cutter

Title 5: Produce complex components by performing internal and external grinding operations

Specific outcome 5.1:  Prepare for work activity |

Specific outcome 5.2:  Set grinding machine ,

Specific outcome 5.3:  Perform universal grinding operations

Specific outcome 5.4 Apply quality checks on machined component

Title 6: Produce components by performing horizontal boring operations

Specific outcome 6.1:  Prepare for work activity

Specific outcome 6.2:  Set horizontal boring machine

Specific outcome 6.3: * Perform horizontal boring operations

Specific outcome 6.4 Clean machine

Title 7: Produce components by performing vertical boring operations

Specific outcome 7.1:  Prepare for work activity

Specific outcome 7.2:  Set vertical boring machine

Specific outcome 7.3:  Perform vertical boring operations

Apply quality checks on machined oompdnent
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Title 8: Set automatic production lathes
Specific outcome 8.1:  Prepare for machine set up
Specific outcome 8.2:  Set machine

Specific outcome 8.3:  Produce sample component
Specific outcome 8.4: Mon'itor machine setting

Title 9: Produce complex engineering drawings
Specific outcome 9.1:  Determine drawing requirements
Specific outcome 9.2:  Perform calculations to produce drawing
Specific outcome 9.3:  -Produce drawings '
Specific outcome 9.4:  Record information on work done

Title 10: Write computer numerical controlled (CNC) programmes for CNC machining centres
using proprietary software

Specific outcome 10.1:  Prepare to write programme

Specific outcome 10.2:  Write programme

Specific outcome 10.3: Verify programme

Specific outcome 10.4:  Recognise and report problems and changes while programming
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UNIT STANDARDS AND SPECIFIC OUTCOMES IN

NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (TOOLING MANUFACTURE) NQF LEVEL 3

Title 1:

Specific outcome 1.1:
Specific outcome 1.2;
Specific outcome 1.3: -
Specific outcome 1.4:
Specific outcome 1.5:
Specific outcome 1.6:

Specific outcome 1.7

Title 2:

Specific outcome 2.1:
Specific outcome 2.2;
Specific outcome 2.3:
Specific outcome 2.4:

Title 3:

Specific outcome 3.1:
Specific outcome 3.2:
Specific outcome 3.3:
Specific outcome 3.4:

Title 4:

Specific outcome 4.2:
Specific outcome 4.3:
Specific outcome 4.4:
Specific outcome 4.5:

Title 5;

Specific outcome 5.1:
Specific outcome 5.2:
Specific outcome 5.3:

Produce components by performing engineering milllng operations

Prepare for work activity

Set milling machine

Perform milling operations

Apply quality checks on machined component

Recognise and report problems, changes and/or malfunctions whtle operatlng
Record information on work done

Work safely with due care for self, fellow workers machines, equupment materials
and the environment

Produce components by performing engineering turning opérai:lons

Prepare for work activity
Set lathe
Perform turning operations

Apply quality checks on machined component

Produce components by performing engineering grinding operations

Prepare for work activity

Set grinding machine

Perform grinding operations

Apply quality checks on machined component

Manufacture production toolihg to drawing or sample part
Specific outcome 4.1:

Plan and prepare for tooling manufa'cturing process

Manufacture production tooling

Assemble tooling '

Perform sample part try-out 5

Recognise and report problems, changes and/or malfunctions while working

Maintain and repair production tooling |

Identify and analyse defects in tooling
Dismantle and assess tooling components

Manufacture and/or repair tooling components



242 No. 23842

GOVERNMENT GAZETTE, 20 SEPTEMBER 2002

Specific outcome 5.4:
Specific outcome 5.5:

Title 6:
Specific outcome 6.1:
Specific outcome 6.2:
Specific outcome 6.3:
Specific outcome 6.4:
Specific outcome 6.5:
Specific outcome 6.6:
Specific outcome 6.7

Title 13:

Specific outcome 13.3:
* Specific outcome 13.4:

Title 14:

Specific outcome 14.1;
Specific outcome 14.2:
Specific outcome 14.3:
Specific outcome 14 .4:

Title 15:

Specific outcome 15.1:
Specific outcome 15.2:
Specific outcome 15.3:
Specific outcome 15.4:
Specific outcome 15.5:

Title 16:

Specific outcome 16.3:

Assemble tooling components
Reset tools into press and perform sample part try-out

Produce components by spark eroding machining operations

Manufacture elecirode

Prepare for spark eroding machining process

Prepare spark eroding machine for operation

Perform spark eroding operations

Apply quality checks on component

Recognise and report problems, changes and/or malfunctions while operating
Record information on work done

Perform heat treatment processes on engineering metals
Specific outcome 13.1:

Specific outcome 13.2:

Discuss and explain the heat treatment of metals

Determine heat treatment requirements

Prepare materials and equipment for heat treatment process
Complete heat treatment of metals

Perform non-destructive tests on metal parts and components
" Receive samples and check against documentation

Carry out testing using ultrasonic methods
Test parts for surface defects using magnetic particle inspection
Recognise and report problems, changes and/or malfunctions while working

Test the physical properties of engineering mefals

Receive samples and check against documentation
Prepare for tests

Complete tests and interpret and record results
Store samples

Care for test equipment

Produce detailed engineering drawings
Specific outcome 16.1:
Specific outcome 16.2:

Determine drawing requirements
Perform calculations to produce drawing
Produce drawings
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NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (TOOLING MANUFACTURE) NQF LEVEL 4

CORE

Title 1:
Title 2:
Title 3:
Title 4:

‘ELECTIVE
Title 5:
Title 6:

Title 7:
Title 8:
Title 9:
Title 10:
Title 11:

ELECTIVE

Title 12:

UNIT STANDARDS ON NQF LEVEL 4

Produce complex components using milling machines
Produce complex components using lathes

Manufacture complex tooling |

Diagnose and repair faults on tooling during the production run

Produce components using wire cutting operatlons _
Write simple computer numerical controlled (CNC) programrnes and set and operate a CNC
machine _
Grind tools and cutters used in éngineen‘ng machining operaﬁons
Produce complex components by performing internal and external grinding operations
Produce components by performing horizontal boring operations
Produce components by performing vertical boring operations
Set automatic production lathes
UNIT STANDARDS ON NQF LEVEL 5

Write computer numerical controlied (CNC) programmes for CNC machining centres using
proprietary software

UNIT STANDARDS AND SPECIFIC OUTCOMES IN

NATIONAL CERTIFICATE IN MECHANICAL ENGINEERING (TOOLING MANUFACTURE) NQF LEVEL 4

Title 1:

Produce complex components using milling machines

Specific outcome 1.1: Prepare for work activity

Specific outcome 1.2: Set milling machine

Specific outcome 1.3:  Perform milling operations

Specific outcome 1.4:  Apply quality checks on machined component

Specific outcome 1.5:  Recognise and report problems changes and/or malfunctions whlie operatmg

Specific outcome 1.6:  Record information on work done

Specific outcome 1.7:  Work safely with due care for self, fellow workers, machines, equipment, ma‘terialé '
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Title 2:

Specific outcome 2.1:
Specific outcome 2.2;
Specific outcome 2.3:
Specific outcome 2.4:

Title‘3:

Specific outcome 3.1:
Specific outcome 3.2:
Specific outcome 3.3:
Specific outcome 3.4:
Specific outcome 3.5:

Title 4:

Specific outcome 4.1:
Specific outcome 4.2:
Specific outcome 4.3:
Specific outcome 4.4:

Title 5:

Specific outcome 5.1:
Specific outcome 5.2:
Specific outcome 5.3:
Specific outcome 5.4:

Title 6:

and the environment

Produce complex components using lathes

Prepare for work activity

Set lathe

Perform turning operations

Apply quality checks on machined component

Manufacture complex tooling

Plan and prepare for tooling manufacturing process

Manufacture complex tooling

Assemble tooling

Perform sample part {ry-out

Recognise and report probiems, changes and/or malfunctions while working

Diagnose and repair faults on tooling during the production run

Monitor the performance of tooling on the production run
Perform minor repairs on line

Record required major tooling repairs

Identify potential production and maintenance problems

Producé components using wire cutting operations

Prepare for work activity

Set up wire cutting machine for operation
Perform wire cutting operations
Apply gquality checks on component

Write simple computer numerical controlied (CNC) programmes and set and operate a

CNC machine

Specific outcome 6.1:
Specific outcome 6.2:
Specific outcome 6.3:
Specific outcome 6.4:
Specific outcome 6.5:

Prepare and write programme

Prepare to set machine

Set machine to perform the specified work
Produce sample component

Operate CNC machine
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Title 7:
Specific outcome 7.1:
Specific outcome 7.2:
Specific outcome 7.3;
Specific outcome 7.4:

Title 8:
Specific outcome 8.1:
Specific outcome 8.2:
Specific outcome 8.3;
Specific outcome 8.4

Title 9:
Specific outcome 9.1;
Specific outcome 9.2:
Specific outcome 9.3:
Specific outcome 9.4

Title 10:

Specific outcome 10.1:
Specific outcome 10.2;
Specific outcome 10.3:
Specific outcome 10.4:

Title 11:

Specific outcome 11.1:
Specific outcome 11.2;
Specific outcome 11.3:
Specific outcome 11.4:

Title 12;

Grind tools and cutters used in engineering machining operations

Prepare for work activity

Set grinding machine

Perform tool and cutter grinding operations
Apply quality checks on machined tool/cutter

Produce complex components by performing internal and external grinding operations
- Prepare for work activity

Set grinding machine
Perform universal grinding operations
Apply quality checks on machined component

Produce components by performing horizontal boring operations

Prepare for work activity

Set horizontal boring machine
Perform horizontal boring operations
Clean machine | '

Produce components by performing vertical boring operations

Prepare for work activity

Set vertical boring machine

Perform vertical boring operations

Apply quality checks on machined component

Set automatic production lathes

Prepare for machine set up
Set machine

Produce sample component
Monitor machine setting

Write computer numerical controlled (CNC) programmes for CNC machining centres

using proprietary software

Specific outcome 12.1:
Specific outcome 12.2:
Specific outcome 12.3:
Specific outcome 12.4:

Prepare to write programme

Write programme

Verify programme

Recognise and report problems and changes while programming
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No. 1186 20 September 2002

SOUTH AFRICAN QUALIFICATIONS AUTHORITY (SAQA)

in accordance with regulation 24(c) of the National Standards Bodies Regulations of 28 March
1998, the Standards Generating Body (SGB) for

Manufacturing and Assembly

Registered by NSB 06, Manufacturing, Engineering and Technology, publishes the foliowing
qualifications and unit standards for public comment.

This notice contains the titles, fields, sub-fields, NQF levels, credits, and purposs of the .
qualification and unit standards upon which qualifications are based. The full qualification and
unit standards can be accessed via the SAQA web-site at www.saga.org.za. Copies may also
be obtained from the Direciorate of Standards Setting and Development at the SAQA offices,
652 Pienaar street, Brooklyn, Pretoria. ‘ _

Comment on the unit standards should reach SAQA at the address below and no lafer than
21 October 2002 espondence should be marked Standards Setting — SGB for
Manufacturing and Assembly and addressed to

The Director: Siandards Setting and Development
- SAQA

Attention: Mr. D Mphuthing

Postnet Suite 248

Private Bag X06

Waterkloof
0145

or faxed to 012 — 482 0907

{ ¢ SAMUEL B.A. ISAACS
EXECUTIVE OFFICER
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechatronics: NQF Level 2

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: Manufacturing & Assembly

Level: 2

Credit: 140

Issue date:

Review date:

Rationale for the qualification:

The manufacturing industry is characterised by technologically sophisticated automation
processes using Computerised Integrated Manufacturing systems (CIM) that integrate
the fields of mechanical, electrical and electronic engineering and control and
information technology. The field of mechatronics deals with the installation,
maintenance and commissioning of such CIM systems that must conform to all safety
aspects as per regulations and legislation. People working in the mechatronics field
require specialised technical skills and knowledge as well as highly developed hand
skills to enable them to instéll, maintain and commission mechatronic systems.
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This is the first qualification in a series for learners who want to follow a career in
mechatronics. This series reflects the skills, knowledge and understanding required to
perform effectively in industry, whether in micro, small, medium or large enterprises.

For those who have been in the workplace for a long time, this qualification represents
part of the RPL process that acknowledges workplace skills acquired without the benefit
of formal education and training. For the new entrant, this qualification recognises the
applied competence needed by a productive person in a structured workplace.

This qualification forms the basis for further leaming in the field of mechatronics.

Purpose of the qualification:

The purpose of this qualification is to provide learners, education providers, training
providers and employers with the standard and range of Ieéming required to work
effectively in the mechatronics environment and meet the challenges of such an
environment.

The primary skills that are recognised by this qualification include the ability to:

e Construct simple parts within given tolerances

« Install, test and maintain basic electrical circuits

e Construct and test electronic circuits
These capabilities require an understanding of basic electrical and electronic theory,
engineering drawings and electrical circuit diagrams and concepts of measurement, and
an ability to join engineering materials, use tools and use a computer. Hand skills play a
large role in this qualification.

Qualifying learners will be able to relate what they see and experience to science and
technology principles and concepts.

What learners achieve in this qualification will also serve as a basis for further leaming
where they will engage more directly in the installation, maintenance and commissioning
of mechatronic systems.
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Learning assumed to be in place:

This qualification assumes leamers have a GETC at NQF level 1 or alternatively, ABET
qualifications.

~ The qualifications must include:

e Literacy

¢ Numeracy

¢ Basic concepts of science and technology

Access to the qualification:
Open access _
This qualification series recognises skills, knowledge and values relevant to the
workplace. It is designed for learners who:
e Have attended courses and then apply the knowiedge and skill gained to
activities in the workplace :
e Are already workers and have acquired the skills and knowledge without
attending formal courses |
* Are part of a learnership programme which integrates structured learning and
work experience |

Exit level Qutcomes:

Exit level outcome 1
Demonstrate an understanding of basic mechanical engineering in the joining and
assembly of parts and in mechanical installations meeting quality requirements and
working safely and in environmentally aware manner
Associated Assessment Criteria

» Assemblies meet specifications.

* Safe working practices are adhered to.

* Working drawings and instructions are interpreted cdrrectly.

* Appropriate materials and tools are selected.

e Tools, equipment and materials are oorrectly stored upon completion of

assembly activity.
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Can respond to questions and discuss issues related to the assembly of
mechanical components.

Exit level outcome 2

Demonstrate an understanding of basic electrical/electronic engineering theory and the
ability to install electrical and electronic components in a circuit that meets quality
requirements, working in a safe and environmentally aware manner.

Associated Assessment Criteria

Appropriate components are selected

Safe working practices are adhered to

Cable installation meets quality standards

Electrical safety practices are adhered to

Testing and measurement procedures are followed correctly

Electrical and electronic circuits function to specifications

Can respond to questions and discuss issues related to the construction of
electrical and electronic diagrams

Exit level outcome 3

Demonstrate an ability to generate and retrieve files and store information and an
understanding of the logic of using different paths for retrieving files using personal
computers.

Associated Assessment Criteria

Can respond to questions and discuss issues related to computer hardware and
software
Can generate, save and retrieve documents within a computer system.

Exit level outcome 4

Recognise and respond to routine problems related to the assembly of components and
the construction of circuits.

Associated Assessment Criteria

Various options are considered before a solution is chosen
Lessons learnt in previous performances are used
Responses are appropriate to the nature of the problem
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* Problems are accurately reported to relevant personnel in a timely manner
e Can respond to questions and discuss issues related to routine problems
-encountered while working

Exit level outcome 5 _
Communicate with peers and members of supewiéoryfmanagement levels by
demonstrating the ability to summarise information and express opinions on given
information in spoken and written form
Associated Assessment Criteria

» Communication is regular and ongoing

* Information is clear and accurate and conveyed in a timely manner

» Relationships with peers and supervisory/management levels are established

and functioning

Exit level outcome 6
Demonstrate an understanding of options for further learning in this or a related field of
leaming and preparation requirements for such learning
Associated Assessment Criteria
¢ Options are explained
¢ Preparation requirements are explained.
» Learning plan is developed

International comparability:

As a starting point, the series of qualifications in the field of mechatronics of which this
qualification forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in New Zealand and Australia. It was found to be
difficult to compare the New Zealand and Australian narrow focus qualifications with
these broad-based qualifications in the specialised field of mechatronics. Therefore,
extensive reference was made to training materials from Germany and the United States
when constructing these qualifications to ensure the relevance of the qualifications
content and benchmarking with best practice world wide. '
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Integrated Assessment:
The integrated assessment must be based on a summative assessment guide. The
guide must spell out how the assessor will assess different aspects of the performance
and will include:

e Observing the learner at work (both in primary activities as well as other

interactions) or by relevant simulations '
o Asking questions and initiating short discussions to test understanding
* Looking at records and reports

The learner may choose in which language s/he wants to be assessed. This should be
established as part of a process or preparing the learner for assessment and
familiarising the learner on the approach being taken.

While this is primarily a workplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit level outcomes.

The assessment process should cover both the explicit tasks required for the
qualification as well as the understanding of the concepts and principles that underpin
the activities required of mechatronics. The assessment process should also establish
how the critical outcomes have been advanced by the learning process

Recognition of prior learning:

This qualification may be obtained through the process of RPL. The learner should be
thoroughly briefed prior to the assessment and support provided to assist in the process
of developing a portfolio. While this is primarily a work-based qualification, evidence from
other areas of endeavour may be introduced if pertinent to any of the exit level
outcomes.

Articulation possibilities:

The qualification has been designed and structured so that qualifying leamers can move
from one context to another. Employers or institutions should be able to evaluate the
outcomes of this qualification against the needs of their context and structure top-up
learning appropriately. Equally, holders of other qualifications may be evaluated against
this qualification for the purpose of RPL.
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Moderation options:

Moderators for the qualification should be qualified and accredited with an appropriate
ETQA and have a qualification in engineering.

To assure the quality of the assessment process the moderation should cover one of the
following: L ' '
e Assessor credentials

¢ The assessment instrument

¢ The assessment process

Where assessment and moderation are taking place in sectors other than the
MERSETA, assessment and moderation should be in terms of a memorandum of
understanding negotiated with the MERS ETQA

Criteria for registration of assessors:
The following criteria should be applied by the relevant ETQA:
1. Appropriate qualification in the field of engineering- with a minimum of four years
experience in the field of mechatronics. The subject matter experience of the
~assessor can be established by recognition of prior learning
2. Appropriate experience and understanding of assessment theory, processes and
practices
3. Good interpersonal skills and ability to balance the conflicting requirements of:
e Maintaining national standards |
¢ The interests of the learner
» The need for transformation and redressing the Iegacies'of the past
e The cultural background and language of the learner
4. Registration as an assessor with the MERS ETQA or any other relevant
ETQA '
- Any other criteria required by the MERS ETQA or any other ETQA

o



NATIONAL CERTIFICATE IN MECHATRONICS: NQF LEVEL 2

Fundamental

NLRD-

Title

Level

Credits

Communication

8962

Maintain and adapt oral communication

8963

‘| Access and use information from texis

8964

Write for a defined context

Communicate at work

NN NN

| ;| | v

Mathematics

8982

Demonstrate an understanding of rational and irrational numbers and number systems within the
context of relevant calculations

8983

Use mathematics to investigate and monitor the financial aspects of personal and community life-‘

9009

Apply basic knowledge of statistics and probability in order to investigate life and work related
problems

5008

Measure, estimate and calculate physical quantities and explore, describe and represent geometrical
relationships in two dimensions in different life or workplace contexts

9007

Work with a range of paltemé and basic functions to solve related problems

Total fundamental

36

Core

NLRD

Title

Level

Credits

General

Select, use and care for engineering hand tools

Select, use and care for engineering power tools

Select, use and care for engineering measuring equipment

Mark off basic engineering shapes

Perform basic welding / joining of metals

Read, interpret and produce basic engineering drawings

MR NR MRN

D @ N A O @

Mechanical assembly

Assemble mechanical components

Industrial Electronics:

Zy8ce ON PS¢

2002 H3dW31d3S 02 '3L13ZVO LNFWNEINOD



Construct and test basic electronic circuits 16
Electrical installations
Install, test, maintain and commission basic electrical circuits 16
Safety, health & environmental quality assurance
Keep the work area safe and productive 8
Information Technology:

7547 Operate a personal computer system 6
Total Core : 92

Elective

NLRD Safety, Health & Environment
Perform basic first aid
Perform basic fire fighting 2
Business Relations
Explain the individual’s role within business 4
People: interacting, leading and d'eveloplng

9322 Work in a team 3
Life Skills

9268 Manage basic personal finance
Understand and deal with HIV/Aids . 3
Develop a leaming plan and a portfolio for assessment ]

: Information Technology: _

7568 Demonstrate knowledge of and produce word processing ddcu_ments using basic functions 3
Working with information: '
Collect and use information 5
Minimum elective credits required for qualification 10
Total for qualification 14ﬁ

2002 JH3dW3I1Ld3S 02 ‘LNVHIOMSIVVLS

SG2 <Ev8EZ ON
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechatronics: NQF Level 3

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: Manufacturing & Assembly

Level: 3

Credit: 146

Issue date:

Review date:

Rationale for the qualification:

The manufacturing industry is characterised by technologically sophisticated automation
processes using Computerised Integrated Manufacturing systems (CIM) that integrate
the fields of mechanical, electrical and electronic engineering and control and
information technology. The field of mechatronics deals with the installation,
maintenance and commissioning of such CIM systems that must conform to all safety
aspects as per regulations and legislation. People working in the mechatronics field
require specialised technical skills and knowledge as well as highly developed hand
skills to enable them to install, maintain and commission mechatronic systems.

23842—8
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This is the second qualification in a series for learers who want to follow a career in
mechatronics. This series reflects the skills, knowledge and understanding required to
perform effectively in industry, whether in micro, small, medium or large operations.

For those who have been in the workplace for a long time, this qualification represents
part of the RPL process that acknowledges workplace skills acquired without the benefit
of formal education and training.

This qualification forms the basis for further learning in the field of mechatronics.

Purpose of the qualification:

The purpose of this qualification is to provide learners, education providers, training
providers and employers with the standard and range of leaming required to work
effectively in the mechatronics environment and meet the challenges of such an
environment.

The primary skills that are recognised by this qualification include the ability to:

» Installation, test and commission single phase AC/DC machines, control and
switch gear

* Install, test and maintain basic pneumatic systems

¢ Install, test and maintain basic hydraulic systems

* Program, install and test basic PLC control systems

These capabilities require an understanding of mechanical, élec:trical and electronic
theory, and circuit diagrams, and an ability to machine simple parts using milling
machines or lathes. Hand skills piay a large role in this qualification.

Qualifying learners will also be able to relate what they are doing to scientific and
technological principles and concepts. They will also be able to maintain and support the
various policies and procedures related to the safety, health, environment and quality
systems that govern their workplace.

00276134—9 23842—9
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What learners achieve in 'this'quéliﬁcation will also serve as a basis for further learning
where they will engage further in the installation, maintenance and commissioning of
mechatronic systems.

Learning assumed to be in place:
It is assumed that learers entering a programme towards this qualification have
achieved a mechatronics NQF level 2 qualification or have the relevant experience.

Access to the qualification:
Open access. .
This qualification series recognises skills, knowledge and values relevant to the
workplace. Itis designed for learners who:
e Have attended courses and then apply the knowledge and skill gained to
activities in the workplace _
e Are already workers and have acquired the skills and knowledge without
attending formal courses
e Are part of a learnership programme which integrates structured leaming and

work experience
Exit level Outcomes:

Exit level outcome 1
Demonstrate an understanding of a variety of machining methods and an ability to
produce simple components that meet quality and output requirements, working safely
and in an environmentally aware manner.
Associated Assessment Criteria

¢ Output and quality requirements are met

o Safe working practices are adhered to

e Can respond to questions and discuss issues related to the theoretical principles

of machining, the various machining methods and the functioning of machinery.
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Exit level outcome 2
Demonstrate the understanding of and an ability to install, test and commission basic
hydraulic and pneumatic systems, working safely and in an environfnentaily aware
manner.
Associated Assessment Criteria

* Hydraulic and pneumatic system installation, testing and commissioning meets

specifications
» Safe working practices are adhered to. _
e Can respond to questions and discuss issues related to pneumatic systems

Exit level outcome 3
Demonstrate an understanding of and an ability to install, test, maintain and programme
programmable logic controllers (PLCs) |
Associated Assessment Criteria
e PLC installation, testing and maintenance meets specifications
» PLC programming meets specifications
¢ Safe working practices are observed
e Can respond to questions and discuss issues related to PLCs

Exit level outcome 4
Demonstrate the ability to install and configure PC hardware and software
Associated Assessment Criteria
* Hardware and software interfaces and compatibility of hard ware components
and system requirements for software are checked
¢ System components are installed to specifications and hardware is configured.
¢ Software is installed and configured to software manufacturer’s specifications
» Safe working practices are adhered to
e Can respond to questions and discuss issues related to PC hardware and
software installation and configuration.

Exit level outcome 5

Select appropriate procedures to solve familiar problems within a mechatronics
environment and operate within clearly defined contexts, with some scope for
personal decision-making and responsibility
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Associated Assessment Criteria

« Appropriate procedures are selected to solve problems in an efficient and effective
manner

o Unfamiliar problems are accurately reported to appropriate personnel

e Can respond to questions and discuss issues related to familiar problems in the
mechatronics environment ‘

Exit level outcome 6

Communicate with peers, customers and members of supervisory/management

levels by demonstrating the ability to gather and summarise information from a

range of sources and produce coherent presentations in a prescribed format

Associated Assessment Criteria

¢ Information is gathered from a range of sources and accurately summarised into a
prescribed format.

o Information is clear and accurate and presented in a timely manner in the required
format to appropriate parties.

o Relationships with peers and supervisory./management levels are established and
functioning

Exit level outcome 7

Demonstrate an understanding of options for further leamning in this or a related field of
learning and preparation requirements for such learning

Associated Assessment Criteria

« Options are explained

e Preparation requirements are explained.

o Leaming plan is developed

International comparability:

As a starting point, the series of qualifications in the field of mechatronics of which this
qualification forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in New Zealand and Australia. It was found to be
difficult to compare the New Zealand and Australian narrow focus qualifications with
these broad-based qualifications in the specialised field of mechatronics. Therefore,
extensive reference was made to training materials from Germany and the United States
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when constructing these qualifications to ensure the relevance of the qualifications
content and benchmarking with best practice world wide.

Integrated Assessment:
The integrated assessment must be based on a summative assessment guide. The
guide must spell out how the assessor will assess different aspects of the performance
and will include:

o Observing the learner at work (both in primary activities as well as other

interactions) or by relevant simulations

¢ Asking questions and iniﬁatihg short discussions to test understanding

» Looking at records and reports
The learner may choose in which language s/he wants to be assessed. This should be
established as part of a process or preparing the learner for assessment and
familiarising the learner on the approach being taken.

While this is primarily a workplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit level outcomes.

- The assessment process should cover both the explicit tasks required for the
quahf‘ cation as well as the understanding of the concepts and principles which underpin
the activities required of mechatronics. The assessment process should also establish
how the critical outcomes have been advanced by the learning process

Recognition of prior learning:

This qualification may be obtained through the process of RPL. The leamner should be
thoroughly briefed prior to the assessment and support provided to assist in the process
of developing a portfolio. While this is primarily a work-based qualification, evidence from
other areas of endeavour may be introduced if pertinent to any of the exit level
outcomes.

Articulation possibilities: ;

The qualification has been designed and structured so that qualifying learners can move
from one context to another. Employers or institutions should be able to evaluate the
outcomes of this qualification against the needs of their context and structure top-up



262 No. 23842 GOVERNMENT GAZETTE, 20 SEPTEMBER 2002

learning appropriately. Equally, holders of other qualifications may be evaluated against
this qualification for the purpose of RPL.

Moderation options
Moderators for the qualification should be qualified and accredited with an appropriate
ETQA and have a qualification in engineering. o
To assure the quality of the assessment process the moderation should cover one of the
following:

¢ Assessor credentials

e The assessment instrument

s The assessment process
Where assessment and moderation are taking place in sectors other than the
MERSETA, assessment and moderation should be in terms of a memorandum of
understanding negotiated with the MERS ETQA '

Criteria for registration of assessors:
The following criteria should be applied by the relevant ETQA:

1. Appropriate qualification in the field of engineering- with a minimum of four years
in a mechatronics environment. The subject matter experience of the assessor
can be established by recognition of prior learning

2. Appropriate experience and understanding of assessment theory, processes and
practices

3. Good interpersonal skills and ability to balance the conflicting requirements of:

¢ Maintaining national standards

e The interests of the learner

e The need for transformation and redressing the legacies of the past
o The cultural background and language of the leamer

4, Registration as an assessor with the MERS ETQA or any other relevant
ETQA

5. Any other criteria required by the MERS ETQA or any other ETQA



NATIONAL CERTIFICATE IN MECHATRONICS: NQF LEVEL 3
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Fundamental -
NLRD Title Level Credits
- Communication .
8968 Accommodate audience and context needs in oral communication 3 5
8969 Interpret and use information from texts 3 5
8970 Write texts for a range of communicative contexts 3 5
9529 Compile feasibility and commissioning reports 3 3
9528 Communicate with clients ) 3 3
) Mathematics
9010 Demonsirate an understanding of the use of different number bases and measurement units and an 3 2
awareness of error in the context of relevant calculations . '
9014 Use mathematics to investigate and monitor the financial aspects of personal and business issues 3 5
9012 Investigate life-related problems using data and probabilities - : . _ ‘3 5
92013 Measure, estimate and calculate physical quantities and explore, describe and represent, interpret and 3. 4
justify geometrical relationships in two and three dimensional space relevant to the life or workplace of -
' the community .-
Total fundamental 37
Core :
NLRD Title Level Credits
General
Operate and monitor a milling machine to produce simple components 2 12
Operate and monitor a lathe to produce simple components 2 12
Identify engineering materials, their characteristics and applications and common metals tests and - 2 4
treatments used in engineering ;
- : Electrical : -
Install, test and maintain single phase AC /DC machines and control gear 3 15
Hydraulics and Pneumatics ' :
Install, test and maintain a basic hydraulics system 3 10
Install, test and maintain a basic pneumatic system 3 10
Programmable controllers :
Install and programme basic programmable logic controllers 3 20
| Information technology
Install, use and test hardware and software 3 6
Quality
Apply quality procedures 3 8
Total Core 97
: Elective
NLRD Titles Credits
General
8038 Operate a lift truck 3 6
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8039 | Operate a crane 3 10
Testing
Test the physical properties of engineering metals 3 4
Perform non-destructive tests on metal paris and components 3 6
Safety, health and environmental quality assurance
Perform the role of a safety, health and envircnmental protection representative 3 4
People: interacting, leading, developing
-Explain and use organisational procedures 3 6
9531 Show understanding of diversity in the workplace 3 3
9533 Use communication skills to handle and resolve conflict in the workplace 3 3
; Develop a personal financial plan 3 2
Minimum elective credits required 12
Total for qualification 146
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National Diploma in Rubber Technology: NQF Level 5

Title Level Credits | NLRD ID
Communication
Use communication techniques effectively 5 8
Mathematics - ;
Use mathematical and statistical techniques effectively as a rubber technologist 5 34
Total fundamental 42
Title Level Credits | NLRD ID
Rubber Technology
Test and analyse rubber materials, components and products - 5 45
Determine requirements for rubber applications -5 60
Perform auditing activities 5 12
Business skills
Implement new projects in a rubber manufacturing and assembly process
: 5 30

Quality
Optimise the quality assurance system 5 6
Business relations _
Maintain business processes _ 5 10
People interacting, leading and developing _ '
Manage a team 5 4 9406
Total Core 167 _
Titles “ _ Credits | NLRD ID
Choice of a minimum of 30 elective credits to be drawn from the following learning areas:

» __Business management, e.g. purchasing, stock control, accounting

¢ Technical drawing '

e Mercantile law

s Physics .
Minimum elective credits towards qualification 30
Total for qualification 249
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechatronics: NQF Level 4

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: Manufacturing & Assembly

Level: 4

Credit: 151

Issue date:

Review date:

Rationale for the qualification:

The manufacturing industry is characterised by technologically sophisticated automation
processes using Computerised Integrated Manufacturing systems (CIM) that integrate
the fields of mechanical, electrical and electronic engineering and control and
information technology. The field of mechatronics deals with the installation,
maintenance and commissioning of such CIM systems that must conform to all safety
aspects as per regulations and legislation. People working in the mechatronics field
require specialised technical skills and knowledge as well as highly developed hand
skills to enable them to install, maintain and commission mechatronic systems.
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This is the third qualification in a series for leamers who want to follow a career in
Mechatronics. This series reflects the skills, knowledge and understanding required to
perform effectively in industry, whether in micro, small, medium or large operations.

For those who have been in the workplace for a long time, this qualification represents
part of the RPL process that acknowledges workplace skills acquired without the benefit
of formal education and training. For the new entrant, this qualification recognises the
applied competence needed by a productive person in a structured workplace

This qualification forms the basis for further leaming in the field of mechatronics within
the higher education band. '

Purpose of the qualification:

The purpose of this qualification is to provide learners, education providers, training
providers and employers with the standard and range of learning required to work
effectively in the mechatronics environment and meet the requirements of such an
environment.

The primary skills that are recognised by this qualification include the ability to:
* Installation, test and commission three phase AC/DC machines, control and
switch gear
* Use, operate and maintain an industrial robot system
* Install and programme variable speed control drives
* Install, test and maintain electro-pneumatic systems
¢ Install, test and maintain electro- hydraulic systems
* |Install, test and configure bus systems
* Install and program industrial programmable logic controllers

Hand skills and advanced theoretical and analytical skills play a large role in this
qualification. ’ '

Qualifying learners will also be able to relate what they see and experience to scientific .
and technological principles and concepts. They will also be able to maintain and
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support the various policies and procedures related to the safety, health, environment
and quality systems that govern their workplace.

What learners achieve in this qualification will also serve as a basis for further learning in
the field of mechatronics within the higher education and training band.

Learning assumed to be in place:
This qualification assumes learners have attained a Mechatronics NQF level 3
qualification or have the relevant experience.

Access to qualification:

Open access
This qualification series recognises skills, knowledge and values relevant to the

workplace. It is designed for learners who:
e Have attended courses and then apply the knowledge and skill gained to
activities in the workplace
e Are already workers and have acquired the skills and knowledge without
attending formal courses
e Are part of a learnership programme which integrates structured learning and
work experience '

Exit level Outcomes:

Exit level outcome 1 _
Demonstrate an understanding of and an ability to install, commission, test and maintai
three phase AC/DC machines, control and switch gear, working safely and in an
environmentally aware manner.
Associated Assessment Criteria

e AC/DC machine installation and commissioning meets specifications

« Testing and maintenance on AC/DC machines meets specifications

o Safe working practices are adhered to

e« Can respond to questions and discuss issues related to AC/DC machines
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Exit level outcome 2
Demonstrate an understanding of power electronics technology and an ability to install,
test and configure manual and software driven variable speed control drives, working
safely and in an environmentally aware manner
Associated Assessment Criteria
¢ Power electronic circuits constructed and tested meet specif‘cailons and quality
requirements '
e Appropriate variable speed control components are selected
» Electrical and mechanical installation meets quality standards
» Software variable speed control drives correctly configured
» Safe working practices are adhered to
¢ Can respond to questions and discuss issues related to power electronics
technology and the installation, testing and configuration of variable speed
control drives

Exit level outcome 3
Demonstrate the understanding and ability to install and configura local area network
(LAN) and related bus systems
Associated Assessment Criteria
¢ Networked subsystems meet specifications
» Bus systems installed and configured to specifications
e Can respond to questions and discuss issues related to hardware and software

Exit level outcome 4 ,
Demonstrate an understanding of and an ability to install and programme industrial
programmable logic controllers (PLCs), working in a safe and environmentally aware
manner
Associated Assessment Criteria

e PLC hardware, software and sensor/actuator addresses of a PLC are conﬁgured

to specifications

¢ Advanced PLC control programmes are written to meet job spectﬁcations

e Advanced PLC circuits installation and programming meets specifications

* Programme and installations are tested and debugged according to requirements
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¢ Can respond to questions and discuss issues related to industrial PLCs.

Exit level outcome 5
Demonstrate an understanding of and an ability to install and maintain electro-pneumatic
and eleétro-hydraulic systems by interpreting circuit diagrams, performing the necessary
tests and installing components, working safely and in an environmentally aware
manner.
Associated Assessment Criteria

« Installation meets specifications

¢ Appropriate tests are performed and results recorded

o Integrated PLC controlled circuit programming meets specifications

« Can respond to questions and discuss issues related to electro-pneumatic and

electro-hydraulic systems

Exit level outcome 6
Demonstrate an understanding and ability to programme and use an industrial robot
system -
Associated Assessment Criteria
¢ Robot programming meets job requirements and specifications
+ Robot is used appropriately meeting quality and output requirements
L ]
« Safe working practices are adhered to
e Can respond to questions and discuss issues related to the use and
programming of industria'l robots.

Exit level outcome 7

Maintain and support procedures to solve a variety of problems, both familiar and

unfamiliar, within a mechatronics environment and operate within familiar

and new situations, taking responsibility and making decisions

Associated Assessment Criteria

« Solutions to problems are based on a clear analysis of information gathered through
diagnostic procedures.

e Procedures are modified to respond to unfamiliar problems where appropriate
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e Can respond to questions and discuss issues related to familiar and unfamiliar
problems arising in the mechatronics environment
e - All actions related to problem solving are accurately recorded for future reference

Exit level outcome 8

Communicate and present information clearly and reliably and demonstrate the ability to

analyse information to identify problems and determine trends

Associated Assessment Criteria

» Conditions, evidence and incidences are reported accurately in a timely manner and
discussed with peers and management

» Data gathered through diagnostic procedures is examined systematically and
analysis is repeated until problem is solved.

e Records are available for scrutiny and future reference

Exit level outcome 9

Demonstrate an understanding of options for further learning in this or a related field of
learning and preparation requirements for such learning

Associated Assessment Criteria

e Options are explained

* Preparation requirements are explained.

¢ Learning plan is developed

International comparability:

As a starting point, the series of Qualiﬁcaﬁons in the field of mechatronics of which this
qualiﬁcatiori forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in New Zealand and Australia. It was found to be
difficult to compare the New Zealand and Australian narrow focus qualifications with
these broad-based qualifications in the specialised field of mechantronics. Therefore,

“extensive reference was made to training materials from Germany and the United States
when oonstructmg these qualrﬁcatlons to ensure the relevance of the quallfications

" content and benchmarking with best practice world wide,
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Integrated Assessment:
The integrated assessment must be based on a summative assessment guide. The
guide must spell out how the assessor will assess different aspects of the performance
and will include:

. Obsarving the leamer at work (both in primary activities as well as other

interactions) or by relevant simulations '

¢ Asking questions and initiating short discussions to test understanding

e Looking at records and reports
The leamer may choose in which language sfhe wants to be assessed. This should be
established as part of a process or preparing the learner for assessment and
familiarising the learner on the approach being taken.

While this is primarily a workplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit level outcomes.

The assessment process should cover both the explicit tasks required for the
qualification as well as the understanding of the concepts and principles that underpin
the activities required of Mechatronics. The assessment process should also establish
how the leaming process has advanced the critical outcomes

Recognition of prior learning:

This qualification may be obtained through the process of RPL. The learner should be
thoroughly briefed prior to the assessment and support prowded to assist in the process
of developing a portfolio. While this is primarily a work-based qualification, evidence from
'other areas of endeavour may be introduced if pertinent to any of the exit level

outcomes.

Articulation possibilities:

The qualification has been designed and structured so that qualifying leamers can move
from one context to another. Employers or institutions should be able to evaluate the
outcomes of this qualiﬁcatioh against the needs of their context and structure top-up

learning appropriately

23842—9
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Equally, holders of other qualifications may be evaluated against this qualification for the
purpose of RPL.

Mecderation options:
Moderators for the qualification should be qualified and accredited with an appropriate
ETQA and have a qualification in engineering.

To assure the quality of the assessment process, the moderation should cover one of
the following:

o Assessor credentials
¢ The assessment instrument

¢ The assessment process

Where assessment and moderation are taking place in sectors other than the
MERSETA, assessment and moderation should be in terms of a memorandum of
understanding negotiated with the MERS ETQA

Criteria for registration of assessors:
The following criteria should be applied by the relevant ETQA:

1. Appropriate qualification in the field of engineering- with a minimum of four years
in a mechatronics environment. The subject matter experience of the assessor
can be established by recognition of prior learning '

2. Appropriate experience and understanding of assessment theory, processes and
practices _

3. Good interpersonal skills and ability to balance the conflicting requirements of:

) M'aintaining national standards
e The interests of the learner

o The need for transformation and redressing the legacies of the past
e The cultural background and language of the leamer

4. Registration as an assessor with the MERS ETQA or any other relevant
ETQA '

5. Any other criteria required by the MERS ETQA or any other ETQA

00276134—10 23842—10



NATIONAL CERTIFICATE IN MECHATRONICS: NQF LEVEL 4

Fundamental

NLRD

Title

Level

Credits

Communication

8968

Engage in sustained oral communication and evaluate spoken texts

8969

Read, analyse and respond to a variety of texis

8970

Write for a wide range of contexts

9529

Write a technical report

9528

Communicate in an assertive manner WIth clients and fellow workers |

Mathematics

9014

Use mathematics to investigate and monitor the financial aspecls of personal, business and
national issues

9015

Apply knowledge of statistics and probability to critically interrogate and effectively
communicate findings on life related problems

9016

Measure, estimate and calculate physical quantities and explore, critique and prove.
geometrical relationships in two and three dimensional space in the life and workplace of the
adult with increasing responsibilities

R B k= bl
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Total fundamental

4

Core

NLRD

Title

Level

Credits

Electrical

Install, test and maintain three phase AC/DC machines and control gear

10

Robot Technology

Programme, use and maintain an industrial robot

10

Pneumatics and Hydraulics

Install, test and maintain an electro-pneumatic system

20

Install, test and maintain an electro-hydraulic system

15

2002 U933 Ld3S 02 "FLITZVD INJINNHINOD

Programmable Logic Controllers

install and programme advanced industrial programmable logic controllers

20

Power Electronics

Install, test and configure variable speed control drives °

10

Information Technology -

Install, test and configure Bus systems

10

Quality

Maintain the quality assurance system

5

Total Core

100
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SOUTH AFRICAN QUALIFICATIONS AUTHORITY

National Certificate in Mechatronics: NQF Level 5

Field: Manufacturing, Engineering and Technology - NSB 06
Sub-field: Manufacturing & Assembly

Level: 5

Credit: 123

Issue date:

Review date:

Rationale for the qualification:

The manufacturing industry is characterised by technologically sophisticated automation
processes using Computerised Integrated Manufacturing systems (CIM) that integrate
the fields of mechanical, electrical and electronic engineering and control and
information technology. ~ The field of mechatronics deals with the installation,
maintenance and commissioning of such CIM éystams that must conform to all safety
aspects as per regulations and legislation. People working in the mechatronics field
require specialised technical skills and knowledge as well as highly developed hand
skills to enable them to install, maintain and commission mechatronic systems.
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This is the fourth qualification in the certificate series for learners who want to follow a
career in mechatronics. This series will reflect the skills, knowledge and understanding
required to perform effectively in industry, whether in micro, small, medium or large
operations,

For those who have been in the workplace for a long time, this qualification represents
part of the RPL process that acknowledges workplace skills acquired without the benefit
of formal education and training. For the new entrant, this qualification recognises the
applied competence needed by a productive person in a structured workplace.

This qualification forms the basis for further development in the higher education and
training band in the field of engineering.

Purpose of the qualification:

The purpose of this qualification is to provide learners, education providers, training
providers and employers with the standard and range of learning required to work
effectively in the mechatronics environment and meet the requirements of such an
environment.

The primary skills that are recognised by this qualification include the ability to:
e |Install, maintain, commission and hand over a complex.computer integrated
manufacturing system
¢ Ensure optimum quality of production

Hand skills and advanced theoretical and analytical skills play a large role in this
qualification.

Qualified learners will also understand:
e How to maintain and influence relationships in a complex production
environment
¢ How to achieve change
o How to work with a range of information sources to optimise performance
and quality
With this understanding learners will be able to participate in workplace activities.
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Qualifying leamers will also be able to relate what they see and experience to
scientific and technological principles and concepts. They will also be able to
maintain and support the various policies and procedures related to the safety,
health, environment and quality systems that govern their workplace.

Learning assumed to be in place:
This qualification assumes learners have attained a Mechatronics NQF level 4
qualification or have the relevant experience.

Access to the qualification:
Open access
This qualification series recognises skills, knowledge and values relevant to the
workplace. It is designed for learners who: :
» Have attended courses and then apply the knowledge and skill gained to
activities in the workplace _
* Are already workers and have acquired the skills and knowledge without
attending formal courses _
e Are part of a learnership programme which integrates structured learning and
work experience

Exit level Outcomes:

Exit level outcome 1 _ _
Install, test and commission a complex integrated computer manufacturing system
Associated Assessment Criteria

o System parameters are met

» Bus parameterisation is correctly done _

e Software is installed and configured to specification

e PLC Programming of system meets specifications

¢ Can respond to questions and discuss issues related to the installation, testing

and commissioning of a complex integrated computer manufacturing system

Exit level outcome 2. _
Demonstrate the ability to handover computer integrated systems to customers
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Associated Assessment Criteria
« Appropriate communication procedures and internal communication systems are
used to communicate operating instructions and demonstrate the use of product
manuals
« System demonstrations and presentations on equipment are given

Exit level outcome 3
Demonstrate an understanding of how to maintain the efficiencies of an automotive
manufacturing and assembly process and how to identify opportunities for optimising
such a process
Range: Maintaining and optimising the process includes maintaining and optimising
aspects of equipment operation, materials usage and inventory management, the
utilisation of personnel, quality, safety, health, and environmental practices
Associated Assessment Criteria
¢ Production efficiencies are maintained.
¢ Performance and training issues affecting quality, safety, health, and the
environment are identified and reported
¢ Process output is recorded and trends mapped
« Options to achieve process improvements are generated and tested and reflect a
clear understanding of issues

Exit level outcome 4
Demonstrate an understanding of options for further learning in this or a related field

of learning and preparation requirements for such leaming
Associated Assessment Criteria

o Options are explained

¢ Preparation requirements are explained

e Learning plan is developed

International comparability:

As a starting point, the series of qualifications in the field of mechatronics of which this
qualification forms a part, was compared to other, similar outcomes-based qualifications,
certifications or skills standards in New Zealand and Australia. [t was found fo be
difficult to compare the New Zealand and Australian narrow focus qualifications with
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these broad-based qualifications in the specialised field of mechatronics. Therefore,
extensive reference was made to training materials from Germany and the United States
when constructing these qualifications to ensure the relevance of the quallﬁcatlons
content and benchmarkmg with best practice world wide.

Integrated Assessment:
The integrated assessment must be based on a summative assessment guide. The
guide must spell out how the assessor will assess different aspects of the performance
and will include: '

» Observing the learner at work (both in- primary activities as well as other

interactions) or by relevant simulations
¢ Asking questions and initiating short discussions to test understandlng
» Looking at records and reports

The learner may choose in which language s/he wants to be assessed. This should be
established as part of a process or preparing the leamer for assessment and
familiarising the learner on the approach being taken.

While this is primarily a workplace-based qualification, evidence from other areas of
endeavour may be introduced if pertinent to any of the exit level outcomes.

The assessment process should cover both the explicit tasks required for the
qualification as well as the understanding of the concepts and principles that underpin
the activities required of Mechatronics. The assessment process should also establish
how the learning process has advanced the critical outcomes.

Recognition of prior learning:

This qualification may be obtained through the process of RPL. The learner should be
thoroughly briefed prior to the assessment and support provided to assist in the process
of developing a portfolio. While this is primarily a work-based qualification, evidence from
other areas of endeavour may be introduced if pertinent to any of the exit level
outcomes. : :
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Articulation possibilities:

The qualification has been designed and structured so that qualifying leamers can move
from one context to another. Employers or institutions should be able to evaluate the
outcomes of this qualification against the needs of their context and structure top-up
learning appropriately. Equally, holders of other qualifications may be evaluated against
this qualification for the purpose of RPL. ‘

Moderation options:
Moderators for the qualification should be qualified and accredited with an appropriate
ETQA and have a qualification in engineering.
To assure the quality of the assessment process the moderation should cover one of the
following:

s Assessor credentials

e The assessment instrument

e The assessment process
Where assessment and moderation are taking place in sectors other than the
MERSETA, assessment and moderation should be in terms of a memorandum of
understanding negotiated with the MERS ETQA

Criteria for registration of assessors:
The following criteria should be applied by the relevant ETQA:

1. Appropriate qualification in the field of engineering- with a minimum of four years
in a mechatronics environment. The subject matter experience of the assessor
can be established by recognition of prior learning

2. Appropriate experience and understanding of assessment theory, processes and
practices

3. Good interpersonal skills and ability to balance the conflicting requirements of:

¢ Maintaining national standards |

e The interests of the learner

« . The need for transformation and redressing the legacies of the past
e The cultural background and language of the leamer

4. Registration as an assessor with the MERS ETQA or any other relevant
ETQA

5. Any other criteria required by the MERS ETQA or any other ETQA
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Fundamental
NLRD | Title Level Credits
Communication
Use communication techniques effectively 5 8
Mathematics
Use mathematical and statistical techniques effectively 5 20
Total fundamental 28
Core
NLRD | Title Level Credits
General
Optimise the production process 5 24
' COmputef Integrated Manufacturing System
Install, test and maintain a complex integrated manufacturing system 5 20
Business Relations | w N _ |
Maintain business processes 5 10
Quality | |
Optimise the quality assurance system 5 6
| Total core 60
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Elective

Robot Technology
Install, commission and maintain an industrial robot system 5 15
General .
Write computer numerical controlled (CNC) programmes for CNC machining centres using 5 30
proprietary software
Safety, health & environmental quality assurance _
Optimise the safety, health and environmental protection system 5 6
People: interacting, leading developing

9406 Manage a team 5 4

: ‘Develop the skills of the work group 5 10

Working with information

9405 | Analyse work requirements and plan ahead 5 4
Minimum elective credits towards gualification 35
Total for qualification 123

Zv8Ee 'ON 282
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NATIONAL CERTIFICATE IN MECHATRONICS —~ NQF LEVEL 2

UNIT STANDARDS ON NQF LEVEL 2

CORE
Title 1: Construct and test basic electronic circuits. -
Title 2: Install, test, maintain and commission basic electrical circuits
UNIT STANDARDS AND SPECIFIC OUTCOMES FOR THE NATIONAL CERTIFICATE IN
MECHATRONICS — NQF LEVEL 2
Title 1; Construct and test basic electronic circuits

Specific outcome 1.1:
Specific outcome 1.2:
Specific outcome 1.3:
Specific outcome 1.4;

Specific outcome 1.5:

Specific outcome 1.6:

Discuss and explain the principles of electronics

Demonstrate an understanding of the operation of basic electronic circuits

Read and interpret basic electronic circuit diagrams

Select electronic and related components for circuit construction

» Explain the functions of electronic and related components

Test electronic and related components for short circuit and open circuit
conditions

¢ Use appropriate measuring equipment

Construct basic electronic circuits

* Diagnose electronic faults

Title 2: Install, test, maintain and commission basic electrical circuits

Specific outcome 2.1;
Specific outcome 2.2:
Specific outcome 2.3;
Specific outcome 2.4:
Specific outcome 2.5:
Specific outcome 2.6:

Specific outcome 2.7:

Read and interpret basic electric circuit diagrams and select electrical components
Select, terminate and join electric cables

Install wire-ways

Install basic electrical circuits in accordance with relevant regulations

Maintain electrical installations

Apply relevant safety pract:ces and procedures when working with electrical
equipment

Discuss and report incidents and problems related to electrical work
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NATIONAL CERTIFICATE IN MECHATRONICS ~ NQF LEVEL 3

CORE
Title 1:
Title 2:
Title 3:
Title 4:
Title 5:

UNIT STANDARDS ON NQF LEVEL 3

install, test and maintain single phase AC/DC machines and control gear
install, test and maintain a basic hydraulic system B

Install, test and maintain a basic pneumatic system

Install and programme basic bmgrammable logic controllers

Install, use and test hardware and software

UNIT STANDARDS AND SPECIFIC OUTCOMES FOR THE NATIONAL CERTIFICATE IN

Title 1:
Specific outcome 1.1:
Specific outcome 1.2:
_Specific outcome 1.3:
Specific outcome 1.4:
Specific outcome 1.5:
Specific outcome 1.6:
Specific outcome 1.7:

Title 2:
Specific outcome 2.1:

Specific outcome 2.2:
Specific outcome 2.3:
Specific outcome 2.4:
Specific outcome 2.5:
Specific.outcome 2.6:

MECHATRONICS - NQF LEVEL 3

Install, test and maintain single phase AC/DC machines and control gear

Select and install single phase AC/DC machines

Test and maintain machines

Install control gear

Test and maintain control gear

Connect machine and switch gear

Record information on work done

Work safely with due care for self, fellow workers, machines, equipment, materials

and the environment

Install, test and maintain a basic hydraulic system

Read and interpret basic hydraulic circuit diagrams and related component
symbols .

Identify and select hydraulic components

Install basic hydradlic circuits

Test basic hydraulic circuits and record results

Maintain basic hydraulic circuits

Work safely with due care for self, fellow workers, machines, equipment, materials
and the environment
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Title 3: Install, test and maintain a basic pneumatic system
Specific outcome 3.1:

Specific outcome 3.2:
Specific outcome 3.3;

Specific outcome 4.6:

Title 5; Install, use and test hardware and éoﬁware
Specific outcome 5.1:

Specific outcome 5.2:
Specific outcome 5.3:
Specific outcome 5.4:
Specific outcome 5.5:
Specific outcome 5.6:

Read and interpret basic pneumatic circuit diagrams and related component

symbols

Identify and select pneumatic components
- Install basic pneumatic circuits

Work safely with due care for self, fellow workers, machines, equipment,

Identify and explain the function of PLC input devices (sensors) and output

Configure mputsioutputs and test and run the PLC programme

Specific outcome 3.4:  Maintain basic pneumatic circuits -
_Specific outcome 3.5:
materials and the environment
Title 4: Install and programme basic programmable logic controliers
Specific outcome 4.1:
devices (actuators)
Specific outcome 4.2:  Design basic PLC sequential control programmes
Specific outcome 4.3:  Install basic PLC circuits
Specific outcome 4.4:
Specific outcome 4.5:  Record information on work done

Work safely with due care for self fellow workers. machmes equipment, materials

and the environment

Discuss and explain the installation, use and testing of harc_iwére and softﬁrare

within the context_ 0_1_’_ mechatronibs
install and configure hardware and software
Check hardware and software interfaces

Check compatibility of hardware components and system requirements

Carry out required changes to hardware and software
Document changes made
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NATIONAL CERTIFICATE IN MECHATRONICS — NQF LEVEL 4

UNIT STANDARDS ON NQF LEVEL4

CORE
Title 1: install, test and maintain three phase AC/DC machines and control gear
Title 2: Programme, use and maintain an industrial robot
Title 3: Install, test and maintain an electro-pneumatic system
Title 4: Install, test and maintain an electro-hydraulic system
Title 5: Instali and programme advanced industrial programmable logic controliers
Title 6: Install, test and configure variable speed control drives
Title 7: Install, test and configure Bus systems
UNIT STANDARDS AND SPECIFIC OUTCOMES FOR THE NATIONAL CERTIFICATE IN
MECHATRONICS - NQF LEVEL 4
Title 1: Install, test and maintain three phase AC/DC machines and control gear

Specific outcome 1.1:  Select and install three phase AC/DC machines

Specific outcome 1.2:  Test and maintain machines

Specific outcome 1,3:  Install control gear

Specific outcome 1.4:  Test and maintain control gear

Specific outcome 1.5:  Connect machine and switch gear

Specific outcome 1.6:  Record information on work done

Specific oufcome 1.7:  Work safely with due care for seff, fellow workers, machines, equipment, materials
and the environment

Title 2: Programme, use and maintain an industrial robot system

Specific outcome 2.1:  Demonstrate an understanding of and an ability to apply the relevant robot safety

Specific outcome 2.2: Identify and explain the function of the various parts of an industrial robot

Specific outcome 2.3:  Demonstrate an understanding of and an ability to use the handheld teach
pendant

Specific outcome 2.4:  Demonstrate an understanding of and an ability to maintain the manipulator

Specific outcome 2.5:  Remove and install in-line wrist, toothed belts and motor units

Specific outcome 2.6:  Programme the industrial robot using simpie motion programmes

Specific outcome 2.7:  Run and test industrial robot motion programmes
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Title 3: Install, test and maintain an electro-pneumatic system
Specific outcome 3.1:  Read and interpret electro-pneumatlc circuit diagrams and related component
symbols '

Specific outcome 3.2:  Identify and select electro-pneumatic components

Specific outcome 3.3:  Install manual electro- pneumatic circuits

Specific outcome 3.4: Constrdct and programme an integrated PLC controlied electro-pneumatic circuit

Specific outcome 3.5:  Maintain electro-pneumatic circuits

Specific outcome 3.6:  Work safely with due care for self, fellow workers, machines, equipment,
materials and the environment -

Title 4: Install, test and maintain an electro-hydraulic system

Specific outcome 4.1:  Read, interpret electro- hydraulic circuit diagrams and related component symbols
Specific outcome 4.2:  Identify and select electro-hydraulic components

Specific cutcome 4.3: Install electro- hydraulic circuits '

Specific outcome 4.4:  Test electro-hydraulic circuits and reoord results

Specific outcome 4.5:  Construct and programme an:integrated PC controlled electro—pneumatlc circuit
Specific outcome 4.6:  Maintain electro-hydraulic circuits

Title 5: Install and programme advanced industrial programmable logic controllers
Specific outcome 5.1:  Identify and explain the function of PLC sensors/actuators

Specific outcome 5.2: - Configure PLC hardware and software

Specific outcome 5.3: Design advanced PLC control programmes

Specific outcome 5.4:  Install and programme advanced PLC circuits

Specific outcome 5.5: - Test and run advanced PLC programmes

Title 6: Install, test and maintain variable speed control drives
Specific outcome 6.1:  Read and interpret power electronic c1rc|.nt diagrams
Specific outcome 6.2; Build power electronic circuits

Specific outcome 6.3:  Install industrial variable speed control units
Specific outcome 6.4: Maintain installations

Title 7: lnstall', test and configure Bus systems e
Specific outcome 7.1:  Install Local Area Networks and bus systems
Specific outcome 7.2; install Bus hardware

Specific outcome 7.3:  Configure Bus software

Specific outcome 7.4:  Install input/output units

Specific outcome 7.5:-  Record information on work done
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NATIONAL CERTIFICATE IN MECHATRONICS - NQF LEVEL 5

UNIT STANDARDS ON NQF LEVEL 5

CORE

Title 1: Optimise the production process

Titie 2: install, test and maintain a complex computer integrated manufacturing system
ELECTIVE ,

Title 3: Install, commission and maintain and industrial robot system

UNIT STANDARDS AND SPECIFIC OUTCOMES FOR THE NATIONAL CERTIFICATE IN

MECHATRONICS - NQF LEVEL §

Title 1: Optimise the production process

Specific outcome 1.1:
Specific outcome 1.2:
Specific outcome 1.3:

Specific outcome 1.4:
Specific outcome 1.5:

Specific outcome 1.6:
Specific outcome 1.7:

Analyse data to identify opportunities for improvement
Generate and test options to achieve improvement
Generate plan for optimisation

¢ Make recommendations in a way that draws support for process

improvement

implement improved recommendations

e Ensure all stakeholders understand their role in process improvement
Adjust and update operating procedures
Explain and discuss optimising issues with workgroup and other partners
Understand the impact and the interrelationship of changes on production quality
and output and production costs

Title 2: Install, test and maintain a complex computer integrated manufacturing system

Specific outcome 2.1:
Specific outcome 2.2:
Specific outcome 2.3:
Specific outcome 2.4:
Specific outcome 2.5:
Spekific outcome 2.6:

Read and interpret CIM system installation diagrams

Identify, select, install and integrate CIM sub-systems

Test, measure and record information

Programme CIM systems

Maintain complex CIM systems

Work safely with due care for self, fellow workers, machines, equipment, materials

and the environment
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Title 3: Install, commission and maintain and industrial robot system
Specific outcome 3.1:  Demonstrate an understanding of and an ability to install an industrial robot
system and peripherals
Specific outcome 3.2: Demonstrate an understanding of commissioning and an ability to commission an
industrial robot system
» Configure software
Specific outcome 3.3:  Demonstrate an understanding of and an ability to maintain the industrial
controller
* Read and interpret controlier circuit diagrams
¢ Perform fault analysis
Specific outcome 3.4:  Record information on work done
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Dog ate your Gazette?
... read it online

BEEEEECODREGEREOEREREAEER

A new information Portal keeping you up to date with news, legislation,
the Parliamentary programme and which is the largest pool of SA Gazette
information available on the Web.

Easily accessible through the www!
- Government Gazettes - from January 1994

- Compilations of all Indexes pertaining to the past week's Government Gazettes

- All Provincial Gazettes - from September 1995

- Parliamentary Bills - as of January 1999

Available in full-text, with keyword searching

Sabinet Online scans, formats, edits and organize information for you. Diagrams and forms
included as images.

No stacks of printed gazettes - all on computer. Think of the storage space you save.
Offers Bill Tracker - complementing the SA Gazettes products.

-

-

For easy electronic access to full-text gazette info, subscribe to the SA Gazettes from
Sabinet Online. Please visit us at www.sagazettes.co.za

Sabinet
Nuline

Tel: (012) 643-0500, Fax: (012) 663-3543, Tolf free: 0800 11 8595, e-mail: corporate@sabinet.co.za, www: hitp:/lcorporate.sabinet.co.za
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The National Library of SA has them!

Let us make your day with the information you need ...

National Library of SA, Pretoria Division

PO Box 397

000! PRETORIA

Tel.:(012) 321-8931, Fax: (012) 325-5984
L E-mail: infodesk@nlsa.ac.za

o 0 0
IXIXT XS

] Soele u ou heopicé en uit druk wilgawes van die

Die Nasionale Biblioteek van SA het hulle!

Met ons hoef u nie te sukkel om inligting te bekom nie ...

~ Nasionale Biblioteek van SA, Pretoria Divisie
Posbus 397
0001 PRETORIA
Tel.:(012) 321-8931, Faks: (012) 325-5984
E-pos: infodesk@nlsa.ac.za
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SA WEATHER BUREAU SA WEERBURO
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THE WEATHER BUREAU HELPS.FAHMERS
TO PLAN THEIR CROP
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SUNSHINE RECORDER

THE WEATHER BUREAU: DEPARTMENT OF ENVIRONMENTAL AFEAIRS & TOURISM
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RAIN GAUGE DIE WEERBURO: DEPARTEMENT VAN OMGEWINGSAKE EN TOERISME
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