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1. INTRODUCTION

1.1. Trade Testing In The Chemical Industries Sector
With the advent of the Skills Development Legislation in the late 1990s, the CHIETA (Chemical Industries Education and Training Authority) embraced the NQF qualifications, developed qualifications according to the South African Qualifications Authority (SAQA) Act of 1995 and Learnerships in line with the Skills Development Act (SDA) of 1998, and discontinued training of apprentices.

In 2008, the CHIETA, in line with the changing skills development landscape, launched its apprentice training initiative again. To do this, the CHIETA needed to start over by developing new policies, procedures, systems, etc. The CHIETA found itself in the fortunate position of setting up our Apprentice Training system to accommodate “the old” whilst at the same time keeping a watchful eye on the new and emerging artisan training system in accordance with the Skills Development Amendment Act of 2008 (SDAA).

This therefore afforded the CHIETA’s ETDQA Department to embrace the “new”, since the CHIETA had no interest in maintaining any implementation systems that could have been outside the dictates of the Manpower Training Act (Act 56 of 1981) (MTA). 

The CHIETA’s ETDQA Executive Manager and Apprentice Training Coordinator had to develop the apprentice training system in parallel with its unfolding implementation processes.

The CHIETA was fortunately assisted greatly by staff from the Department of Labour who guided the ETDQA Department and its Apprentice Training Unit to set up the required systems.

Requirements For Eligibility For A Trade Test

The MTA section 13 (2a) allows that qualifications for entering an apprenticeship, including the minimum age and educational standard required, may be prescribed on the recommendation of the training board concerned and by notice in the Gazette.   

The chemical industries sector has prescribed these qualifications in Regulation R1076 published 21 July 1995. Regulation R1076 section 6.2(b) requires that for an apprentice to be accepted for a trade test, the apprentice must have obtained the minimum theoretical qualification as prescribed in the relevant training schedule for the particular trade.  

The CHIETA apprentice training schedule for all nine designated trades requires that the apprentice obtains an N2 or CHIETA approved N2 equivalent.  

A person applying in terms of section 28 of the MTA must demonstrate that his/her on-the-job training, off-the-job training and theoretical training reasonably comply with section 13 of the MTA and the conditions of apprenticeship as specified in Regulation R 1076. 
1.2. Problem Statement
“The chemical industries sector raised a concern that the Government Gazette No: 28667 dated 29 March 2006 replaced the N1-N3 courses with NCV 2-4. This means that apprentices and section 28 candidates in the chemical industries sector can no longer comply with the requirements of Regulation R 1076.”
1.3. Purpose of this Study

Section 6 2(b) of the Regulation R 1076 states that for a candidate to be eligible for trade test s/he must have the minimum theoretical qualifications as specified in the individual training schedules. In the training schedules for the CHIETA designated trades reference is made to an N2 qualification or equivalent. 

A four subject pass is needed to obtain the N course.  Mathematics and the relevant trade theory subjects are compulsory.  A further two relevant subjects must be chosen to obtain the four subjects required for the course.

The goal of this study is to determine whether a viable unit standard based alternative can be identified for the chemical industries sector as allowed in Regulation R 1076.

1.4. Significance of the Study

The results of this study will determine whether this unit standard based alternative exists and create a pathway for apprentices and section 28 candidates to comply with section 6 2(b) of the Regulation R 1076.
If this pathway can be found using G-MET unit standards this pathway becomes an alternative for apprentices and section 28 candidates in other sectors creating the opportunity for national implementation.
1.5. Hypothesis to be Tested
Unit standards or parts thereof from the G-MET suite of programmes can be selected to create a skills programme with content that is equivalent to the syllabi of the NATED 191 N2 course. 
2. BACKGROUND

2.1 Literature To Be Examined
For the purposes of this study the following literature will be examined:
· DoE Syllabi associated with the NATED 191 courses. 

· The relevant G-MET registered qualifications and its associated unit standards.
· The relevant CHIETA Interim registered qualifications and its associated unit standards.

· The relevant NCV syllabi.
· Guidelines for the registration of learnership (Government. Gazette and CHIETA).

· Manpower Training Act, No 56 of 1981.

· CHIETA Training Schedules for all nine designated trades. 

· CHIETA N2 Equivalent Workshop inputs.

· MERSETA initial N2 equivalent research.

2.2 Definition Of Terms
	Apprenticeship
	An individual indentured to receive training as specified under section 13 of the Manpower Training Act, No 56 of 1981.

	CHIETA
	Chemical Industries Education and Training Authority.

	CoA
	CHIETA Conditions of Apprenticeship as published in terms of Government Gazette No 16561 of 21 July 1995 (Notice No. R. 1076)

	DHET
	Department of Higher Education and Training

	DoE
	Department of Education.

	DoL
	Department of Labour

	G-MET
	General – Manufacturing, Engineering and Technology.

	Interim Qualification
	Qualifications developed and registered by the SETAs prior to the development of National Standards, and now registered as skills programmes

	MTA
	Manpower Training Act, No 56 of 1981, amended by General Law Fifth Amendment Act No 57 of 1993

	NATC
	National Artisan Training Committee



	NATED 191
	National Education Policy 191 related to N-courses as delivered by Technical Colleges



	NCV
	National Certificate – Vocational.

	SDA 
	Skills Development Act No 97 of 1998

	SDAA
	Skills Development Amendment Act No 37 of 2008

	QCTO
	Quality Council for Trade and Occupations


3. METHODOLOGY 

Since this Study will be conducted purely through scrutinizing and evaluating literature, no target population has been identified. Ongoing working group meetings will be held between the Study Team and the ETDQA Executive Manager and Apprentice Training Coordinator to interrogate issues, give guidance and provide inputs on the CHIETA’s future plans in terms of training and development.
Cognisance will be taken of the dynamic and fluid legislative landscape in skills development and it is understood that the direction of this Study may be influenced by future changes in legislation and stakeholder needs. The impact and results of these changes will be documented and captured in Section 5 and in addendums to this Study as required.

3.1 Purpose of the Study

Section 6.2(b) of the Regulation R 1076 states that for a candidate to be eligible for trade test s/he must have the minimum theoretical qualifications as specified in the individual training schedules. In the training schedules for the CHIETA designated trades reference is made to a N2 qualification or equivalent. 

A four subject pass is needed to obtain a N2 Certificate. Mathematics and the relevant trade theory subjects are compulsory.  A further two relevant subjects must be chosen to obtain the four subjects required for the N2 course.

The goal of this study is to determine whether a viable unit standard based alternative can be identified for the chemical industries sector as allowed in Regulation R 1076.

3.2 Hypothesis
Unit standards or parts thereof from the G-MET suite of programmes can be selected to create a skills programme with content that is equivalent to the syllabi of the NATED 191 N2 course. 

3.3 Population and Sampling
As this study is being conducted purely on literature and does not require input from a target population, no sampling techniques will apply.

3.4 Instruments and Support Structures 

No interviews or surveys will be conducted. However the CHIETA’s ETDQA Executive Manager and Apprentice Training Coordinator will keep the Study Team informed about latest developments in the area of skills development, through workshops and meetings with the Department of Labour (DoL) and the Department of Higher Education and Training (DHET). This ongoing update will support the Study Team to look at the latest thinking and developments on the proposals for change as per the emerging Quality Council for Trades and Occupations (QCTO).

The comparison is annexed to this Study document under Annexure A - L.
3.5 Procedure and Time Frame

Determine whether unit standards or parts thereof from the G-MET suite of programmes can be selected to create a skills programme with content that is equivalent to the syllabi of the NATED 191 N2 course.

This will be achieved by evaluating and comparing the documentation identified in the literature review.

The baseline against which each of the trade-related programmes will be compared are therefore the NATED 191 subjects required for the specific trade.  

For comparison against the G-MET qualification suite, this will only include unit standards that have been adopted by the CHIETA as part of their sector requirements.

This study should be completed in 7 days per subject, not later than 15 November 2010.

3.6 Analysis plan and Analysing the Findings  
The analysis will be conducted by identifying and evaluating the content of the theoretical training contained in the G-MET learnerships and comparing the documentation identified in the literature review.

The baseline against which each of the trade-related programmes will be compared is the subject syllabi of the NATED 191 N-courses.  

3.7 Validity and reliability
Validity and reliability is ensured by basing this study on the documentation that is recognized and used at a national level. 

3.8 Assumptions
The Study will be based on the following assumptions:

· G-MET unit standards exist for comparison against the CHIETA designated trades training schedule requirements.
· The foundational competencies within the G-MET unit standards will align to the NATED 191 course syllabi as required by the CHIETA designated trades training schedules.
3.9 Scope and limitations
This scope of the study will be against the syllabi required by the training schedules of the CHIETA designated trades:
· Boilermaker trade theory
· Diesel Mechanic trade theory
· Electrician trade theory
· Engineering drawing (recommended mechanical trades)

· Engineering science (recommended all trades)

· Fitter trade theory
· Industrial Electronics (recommended electrical trades)

· Instrument Mechanician trade theory
· Mathematics (all trades)

· Motor Mechanic trade theory
· Plate and Structural Steel Drawing (recommended fabrication trades)

· Rigger trade theory
· Turner trade theory
· Welder trade theory

As the National Certificate - Vocational (NCV) is being offered as the alternative to the N courses the Study Team will include the NCV syllabi in the comparison to test if the NCV is a viable alternative. To ensure that all possible opportunities for identifying an alternative are considered the Study Team will also compare against the CHIETA Interim qualifications for alignment.
The NCV and CHIETA Interim qualification alternatives are only included for the trade theory subjects.
4. Results

4.1 Description of the Sample

The study team did not use a demographic sample. This study was conducted by scrutinizing and evaluating literature.
4.2 Analysis

4.2.1 The Problem Statement That Led To The Study
“The chemical industries sector raised a concern that the Government Gazette No: 28667 dated 29 March 2006 replaced the N1-N3 courses with NCV 2-4. This means that apprentices and section 28 candidates in the chemical industries sector can no longer comply with the requirements of Regulation R 1076. This concern was supported by the National Artisan Training Committee.”
4.2.2 Analysis and Conclusions

The data analysed to formulate the conclusions below, can be found attached as Annexure A - Annexure L. 
4.2.2.1
Study Results

4.2.2.1.1
Results of the G-MET Unit Standards Comparison 
The Study has shown that unit standards or parts thereof from the G-MET suite of programmes can be selected to create a skills programme with content that is equivalent to the syllabi of the NATED 191 N2 course. 

The NQF level at which the overlap occurs for the compulsory trade theory subjects varies between NQF level 3 (Boilermaker, Rigger and Welder) and NQF level 4 (Electrician, Fitter, Turner, Motor Mechanic and Diesel Mechanic). Looking at the G-MET trade related qualifications for Instrument Mechanician, the overlap is at NQF level 2. 
For the non-compulsory trade related subjects Platers and Structural Steel Drawings, Industrial Electronics and the compulsory trade related subject Mathematics the alignment is at Level 4. For the non-compulsory trade related subject Engineering Drawings the alignment is at Level 2.

The only exception to this is the non-compulsory trade related subject Engineering Science, where alignment could not be found on all syllabus modules. 

4.2.2.1.1
Results of the CHIETA Interim Unit Standard / Trade Theory Comparison 
The Study has shown that unit standards or parts thereof from the CHIETA Interim suite of programmes can be selected to contribute towards creating a skills programme with content that is equivalent to some of the syllabi of the NATED 191 N2 course. However alignment is not always sufficient to address all of the NATED 191 N2 requirements on its own.
CHIETA Interim trade related qualifications for Electrician, Instrument Mechanician or Rigger will have a sufficient overlap in the theoretical component to the N2 trade theory. The CHIETA Interim trade related qualifications for Boilermaker, Fitter, Turner or Welder have not sufficient overlap in the theoretical components to the N2 trade theory. As no CHIETA Interim trade related qualifications exist for Diesel Mechanic or Motor Mechanic no comparison could be made.
4.2.2.1.1
Results of the NCV Module / Trade Theory Comparison 
For NCV it has been found where a NCV qualification exists for a CHIETA designated trade, there is only a sufficient overlap in the theoretical component to the N2 trade theory for trade related NCV qualification in the fields of Electrician, Motor Mechanic or Diesel Mechanic. 
5. CONCLUSIONS AND RECOMMENDATION

5.1 Summary
First the modules as required by the NATED 191 N-course syllabi were listed.  Once the content of these had been identified, unit standards with similar theoretical content were linked to these modules.  

The content of both the modules and the standards was then interrogated to measure actual alignment.  If necessary, and where possible, further standards were identified to close the shortfall in theoretical content, until maximum alignment was achieved.

It was found that in all those instances where a CHIETA adopted G-MET learnership qualification was evaluated, substantial alignment of the theoretical content was possible, although it was sometimes necessary to find solutions at NQF 4. 

For the majority of the CHIETA Interim learnership qualifications, the learner would have had to complete additional modules to close the gaps identified during the alignment against the compulsory trade related subjects.

Where they existed, the trade related NCV qualifications could align to the theoretical component of the NATED 191 N-courses, although in some trades, substantial gaps were identified against the compulsory trade related subjects.

5.2 Discussion

The results prove that there is a viable alternative to the NATED 191 N2 courses and that these alternatives can be structured into the equivalence allowed in Regulation R1076 6 2(b) and the CHIETA training schedules for the CHIETA designated trades. 
The G-MET unit standard combination providing comparable content for the non-compulsory trade related subjects and the compulsory trade related subjects for the CHIETA designated trades. 
The comparison is annexed to the Study as Annexure M - X  
5.3 Recommendation

While this research was being conducted, Gazette No: 33200 dated 17 May 2010 was published. This extended the phase out period for N1 – N3 originally referred to Gazette No: 28667 dated 29 March 2006, allowing Technical Colleges to continue offering the subjects.  However, they have limited enrolment by only making this available to indentured apprentices, thereby excluding those candidates who wish to apply through section 28.

Appeal should be made to the Minister of Higher Education to lift this restriction, to allow all candidates access to these classes. It would also be advisable to investigate the possibility of the CHIETA to develop their own internal N-course equivalence structures to offer access to an N2 to section 13 and 28 candidates.

It is recommended that either formal full-time, part-time or self study be accepted for candidates requiring an N2 Equivalence Certificate.  It is important that the assessment be of a high national standard, and this can be achieved by CHIETA being responsible for the development and management of a central examination system and documentation.  

With the reintroduction of the N-courses by Technical Colleges, training material and resources are once again available for candidates who wish to do self study.  For those who do not have access to these resources, and for NQF accredited providers who wish to offer an N2 Equivalence, a skills programme can be developed and registered.  This can be done by structuring the unit standards and the contents into a N2 Equivalence Curriculum to allow the registration of this skills programme this will permit delivery of N2 course equivalence by CHIETA providers that can be accredited against the skills programme.
For the purposes of obtaining a CHIETA N2 Equivalence 4–subject certificate, the following subject groupings are recommended for each of the CHIETA designated trades:

	Trade
	Subject 1

(Compulsory)
	Subject 2

(Compulsory)
	Subject 3
	Subject 4

	Boilermaker
	Mathematics
	Plater Trade Theory
	Plater and Structural Steel Drawing
	Engineering Science

	Electrician
	Mathematics
	Electrical Trade Theory
	Industrial Electronics
	Engineering Science

	Fitter
	Mathematics
	Fitter Trade Theory
	Engineering Drawings
	Engineering Science

	Turner
	Mathematics
	Machining Trade Theory
	Engineering Drawings
	Engineering Science

	Welder
	Mathematics
	Welder Trade Theory
	Plater and Structural Steel Drawing
	Engineering Science

	Rigger
	Mathematics
	Riggers Trade Theory
	Engineering Drawings
	Engineering Science

	Instrumentation
	Mathematics
	Instrumentation Trade Theory
	Industrial Electronics
	Engineering Science

	Diesel Mechanic
	Mathematics
	Diesel Mechanic Trade Theory
	Engineering Drawings
	Engineering Science

	Motor Mechanic
	Mathematics
	Motor Mechanic Trade Theory
	Engineering Drawings
	Engineering Science


The development of a standard curriculum, materials to be used during training and associated assessment instruments for must be developed to ensure that no standard drifts occurs across non-compulsory trade related subjects and the compulsory trade related subjects for the CHIETA designated trades.
8 December 2010 – It has been brought to the attention of the Study Team that a Government Gazette No.33793 published on 23 November 2010 which repeals original restriction on access to be only for indentured apprentices is now granting access to the NATED 191 N-courses (Engineering Studies) to section 13 apprentices as well as the general public as originally recommended in paragraph 2 of this Section of this Study.

The Study Team still has the following concerns which are not addressed in either Government Gazette No. 33200 or Government Gazette No. 33793:

· The perception that “open access” means that all Public FET Colleges will offer the NATED 191 N courses has been found to be incorrect. The Provincial Departments may select specific Public FET Colleges to offer the NATED 191 N courses, as this was the practice imposed with the introduction of Gazette 33200.
· Will NATED 191 N courses be offered full time or part time? Section 28 candidates who are employed may not be released by the employer to attend full-time classes. 
· Will candidates being allowed to do either full time or part time dilute the number of students per class and subsequently make costs prohibitive?
· Will the Public FET Colleges offer the full spectrum of engineering curricula?
· Have all forms of learning opportunities (e.g. distance learning, e-learning, etc.) been considered for students who may reside a distance away from the selected Public FET College?

· Do Public FET Colleges have the infrastructure, logistics and subject matter expertise to re-introduce the NATED 191 N courses alongside the NCV programmes?

· Will it be possible for a student to enrol and sit for the NATED 191 N examinations without attending lectures or obtaining a “Duly Performed” (DP) mark? And can the student enrol and sit the examination at any Public FET College?

· Will the NATED 191 curricula be reviewed to address the advances in technology which have been incorporated into the revised national trade tests scheduled to be implemented in 2011?

The Study Team’s recommendation is for the CHIETA Task Team developing the N2 Equivalence Examination System to continue with their developments as the documents and systems being developed are very flexible and can easily be adapted to address any of the concerns above.
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· G-MET Qualifications as found at http://regqs.saqa.org.za/search.php?cat=qual
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http://regqs.saqa.org.za/search.php?cat=qual
· NCV Qualifications as found at http://www.thutong.doe.gov.za/home/curriculum/tabid/257/Default.aspx
· Legislation (MTA, SDA, SDAA) as found at http://www.labour.gov.za/legislation
· NATED 191 Syllabi as provided by the CHIETA Apprenticeship Unit
Annexure A:
Boilermaker (Platers’) N2 Trade Theory / NQF G-MET / NQF Interim / NCV Knowledge Component Comparison
	NO.
	N2 TRADE THEORY SYLLABUS
	NQF G-MET
	NQF INTERIM
	NCV PROGRAMME 

	1
	Explain Machines in accordance with Platers’ Theory N2
	12240 - Form and shape sheet-metal using hand or power operated machines SO 1-5 – Understanding Confirmed: Explain and discuss: Identification of materials; Equipment function and parts; Marking off; Forming and shaping operations; Calculation process; Quality checks; Safety checks; Hazards; Advantages and disadvantages of forming and shaping techniques relative to material types 
	BCI2/003/06/01 –Trade-Related Machines

SO1: Maintain machines. 

Key Performance:

Machine is cared for according to service manual.

Replacement of worn parts is performed to manufacturer’s specifications and service manuals.

Potential hazards are identified and preventative precautions are taken to eliminate it.

Pre-operational checks are carried out and defects identified are repaired, renewed or reported.

Knowledge & Understanding

The consequences of using damaged or faulty machines.

The purpose of a service manual.

The purpose of pre-operational checks.

How to identify potential hazards.

SO2: Prepare machines before operations

Key Performance

Supports are used for materials.

Machines are selected for operations required.

Machines are tested to check operational functions.

Machines are adjusted and set to manufacturer’s specification.

Knowledge & Understanding

The purpose of pipe and plate supports.

The purpose of testing machines before use. 
	Fabrication and Extraction NCV L2

Topic 3 (Forming and shaping)



	
	
	12239 -Mechanically cut, drill and punch fabrication materials. 

SO 1-5 Understanding confirmed: Explain and discuss Equipment, tools, functions, parts, and set up; Applicable theory; Metals - thickness and types; Cutting, drilling and punching defects; Safety practices; Hazards and their prevention; Reporting work outcomes 
	
	Fabrication and Extraction NCV L2 Topic 4

Fabrication and Extraction NCV L3 Topic 2: Mild Steel Tank Fabrication 

Topic 3: Stainless Steel Tank Fabrication

	
	
	13214 - Operate and monitor a drilling machine to produce simple components SO 1-5

Understanding confirmed: Respond to `what if` and `why` questions covering: 
The process of drilling - procedures and techniques; Machine functions, parts, accessories and set up; Component specifications and defects theory; Materials; Safety; Reporting and documentation requirements
	
	

	
	
	12219 - Select, use and care for engineering power tools 

Understanding confirmed: Explain and discuss Consequences of incorrectly using power tools, e.g. injuries; Choice of particular tools for job/task; Safety hazards associated with the use of power tools; Risks and hazards related to the various power supply sources 
	
	Fabrication and Extraction NCV L 2 

Topic 5:
Power machine cutting



	2
	Explain Rolling and Bending in accordance with Platers’ Theory N2
	12240 - Form and shape sheet-metal using hand or power operated machines SO 1-5 – Understanding Confirmed: Explain and discuss: Identification of materials; Equipment function and parts; Marking off; Forming and shaping operations; Calculation process; Quality checks; Safety checks; Hazards; Advantages and disadvantages of forming and shaping techniques relative to material types 
	BCI3/004/06/01 – Fabricate plate and pipe components (3) 

SO1-3 & EEK:

Establish conditions for fabricating pipe and plate components. 

Fabricate pipe and plate components. Establish normal conditions after completion

	Fabrication and Extraction NCV L3 

Topic 2: Mild Steel Tank Fabrication 

Topic 3: Stainless Steel Tank Fabrication

	3
	Explain Joining of steel profiles in accordance with Platers’ Theory N2
	243075 - Draw and interpret simple plate, pipe and structural 

steel drawings – SO1-6

Demonstrate basic construction methods and techniques of drawings and development; can read and interpret basic plate, pipe and structural steel plate, pipe and structural steel drawings; able to select components to be fabricated or assembled; produce freehand sketches and basic structural drawings using isometric and orthographic projection techniques, including hidden detail and single plane sectional views. Drawings are limited to single components. These components may include forms and shapes of, pyramids, cylinders, cones, rectangular containers, support frames and holding devices. All drawings produced must meet the national and/or international codes of drawing office practice
	BCI3/005/06/01 – Develop and fabricate pipe and plate components (3)

S01-4 & EEK

Establish conditions for developing. Develop and fabricate pipe and plate components. Establish normal conditions after completion
	Fabrication and Extraction NCV L2 Topic 6 (Parallel –line method) 7 (Radial-line Method) and 8 (Triangulation Method)

	
	
	12244 - Form and shape sheet, plate, pipe and structural section using power machinery 
	FCI2/005/06/01 – Assembling steel structures

SO1-4 & EEK:

Select materials and components for assembling a steel structure. 

Establish conditions for assembling steel structures. 

Assemble a steel structure according to specifications. 

Establish normal conditions after assembling
	Fabrication and Extraction NCV L2

Topic 3 (Forming and shaping)



	4
	Explain General pipe-work in accordance with Platers’ Theory N2
	12246 - Assemble and mechanically join sheet, plate, tube, pipe and steel sections 

Understanding confirmed: Explain and discuss  - Equipment forming and shaping operations; Calculation process; Marking off; Quality checks; Safety checks; Hazards; Advantages and disadvantages of forming and shaping techniques relative to material types 
	BCI2/004/06/01 – Pipe isometric drawings (2)

SO1,2& EEK:
Produce isometric pipe drawings. Interpret pipe isometric drawings

BCI2/005/06/01 - Assembling Pipe Lines (2)

SO1-4 & EEK:

Establish conditions for assembling a pipeline. 

Establish normal conditions after assembling. 

Assemble pipes and pipe components to form a pipeline.


	Fabrication and Extraction NCV L3:

Topic 2: Mild Steel Tank Fabrication

Topic 3:
Stainless Steel Tank Fabrication

Topic 4: Transition Pieces Fabrication



	
	
	244339 - Mark off and fabricate sections using the contour marker method  - Range: Straight flanged pipe; Concentric and eccentric reducer; Lobster back bends; Equal and unequal diameter pipe T- pieces; Equal and unequal diameter pipe laterals; Set pipes; Off-set pipes; True Y-Piece; High pressure pipe. 
	BCI3/004/06/01 – Fabricate plate and pipe components (3)
	Fabrication and Extraction NCV L3:

Topic 2: Mild Steel Tank Fabrication

Topic 3:
Stainless Steel Tank Fabrication

Topic 4: Transition Pieces Fabrication



	
	
	14492 - Identify, interpret and produce working piping drawings: SO1-3  - Demonstrating an understanding of piping-draughting; Identifying and drawing schematic drawings; Identifying, describing and drawing isometric layouts and flow diagrams 
	BCI3/005/06/01 – Develop and fabricate pipe and plate components (3)
	Fabrication and Extraction NCV L3

Topic 4: Transition Pieces Fabrication

Assessment Requirements

A square to round hopper/transition piece need to be fabricated



	5
	Explain Steel structures in accordance with Platers’ Theory N2
	244345 - Identify fabrication materials, their characteristics and applications used in engineering. Qualifying learners can: 
Identify common engineering fabrication materials; Determine the physical properties and perform material testing on engineering fabrication materials; Determine information and characteristics of steel sections and profiles. 
	FCI2/005/06/01 – Assemble steel structures  (2)

SO1-4& EEK
Select materials and components for assembling a steel structure. 

Establish conditions for assembling steel structures. 

Assemble a steel structure according to specifications. 

Establish normal conditions after assembling.


	Fabrication and Extraction NCV L3

Topic 1: Structural Steel Fabrication      



	
	
	12253 - Cut, drill and punch, assemble and mechanically join structural steel work 

Understanding confirmed : Explain and discuss - 
1. Processes of mechanical cutting, drilling and punching 
2. Equipment, functions, tools, parts and set up 
3. Materials - thickness and types 
4. Blade clearances 
5. Lubricants 
6. Cutting, drilling and punching defects 
7. Construction of jigs and fixtures 
8. Assembly and joining techniques 
9. Advantages and disadvantages of various joining methods 
10. Purpose of joint allowance 
11. Factors affecting joint integrity 
12. Causes of distortion and control methods 
13. Joint finishing 
14. Hazards 
15. Safety practices 
16. Reporting and documentation 
17. Fabricated component is produced to specifications 
	BTCI3/003/06/01 - Fabricate steel structures  (3)


SO1,2,3& EEK
Establish conditions for fabricating a steel structure. 

Fabricate, assemble and join a steel structure 

Establish conditions after completion

	

	
	
	244342 - Measure and mark off steel profiles

SO1-4: Explain the factors critical to measuring and marking off steel profiles; Prepare to measure and mark off the steel profiles; Measure and mark off the steel profiles; Complete the measuring and marking off process.
	
	

	6
	Explain Templates in accordance with Platers’ Theory
	244342 - Measure and mark off steel profiles

SO1-4: Explain the factors critical to measuring and marking off steel profiles; Prepare to measure and mark off the steel profiles; Measure and mark off the steel profiles; Complete the measuring and marking off process.
	BCI2/004/06/01 – Pipe isometric drawings (2)

SO1,2& EEK

Produce isometric pipe drawings. Interpret pipe isometric drawings
BCI3/001/06/01 – Plate and pipe templates (2)

SO1-4& EEK
Interpret fabrication drawings. Establish conditions for developing templates 

Produce templates 

Establish normal conditions after producing a template
	Fabrication and Extraction NCV L3:

Topic 2: Mild Steel Tank Fabrication

Topic 3:
Stainless Steel Tank Fabrication

Topic 4: Transition Pieces Fabrication

Fabrication and Extraction NCV L2:

Topic 1:
Templating and patternmaking



	
	
	243075 - Draw and interpret simple plate, pipe and structural 

steel drawings – SO1-6

Demonstrate basic construction methods and techniques of drawings and development; can read and interpret basic plate, pipe and structural steel plate, pipe and structural steel drawings; able to select components to be fabricated or assembled; produce freehand sketches and basic structural drawings using isometric and orthographic projection techniques, including hidden detail and single plane sectional views. Drawings are limited to single components. These components may include forms and shapes of, pyramids, cylinders, cones, rectangular containers, support frames and holding devices. All drawings produced must meet the national and/or international codes of drawing office practice
	
	

	7
	Explain Metals in accordance with Platers’ Theory N2
	244345 - Identify fabrication materials, their characteristics and applications used in engineering. Qualifying learners can: 
Identify common engineering fabrication materials; Determine the physical properties and perform material testing on engineering fabrication materials; Determine information and characteristics of steel sections and profiles. 
	No learning content in explain metals was found
	Fabrication and Extraction NCV L3

Topic 1: Structural Steel Fabrication      

Subject Outcome 1 – Assessment Standard:

Structural steel sections are correctly identified and named in accordance with IPE hot rolled steel section booklets



	
	
	13275 - Perform heat treatment processes on engineering metals Understanding confirmed: Respond to 'what if' and 'why' questions covering: The heat treatment of metal; The heat treatment process - sequence, procedures and techniques; Safety hazards associated with heat treatment; Equipment used; Personal protective equipment used; Applicable theory
	
	Engineering Fundamentals NCV L2

Topic 2: Manuifacturing and Engineering Processes

	8
	Explain Gas welding, cutting and plasma in accordance with Platers’ Theory N2 
	243072 - Weld workpieces using the oxy-acetylene gas welding process in the downhand position 

Describing and explaining the oxy-acetylene gas welding process. 

Selecting, assembling and conducting pre-operational checks of oxy-acetylene gas welding equipment; Preparing work pieces prior to welding; Welding metals with oxy-acetylene gas welding process in the downhand position; Inspecting welded work piece for defects; Caring for and storing welding consumables and equipment. 
	No learning content in gas welding was found.
	Fabrication and Extraction NCV L2

Topic 4:  Oxy-Acetylene cutting

Embedded knowledge component within the practical tasks associated with NCV Level 2 and 3

	
	
	243067 - Cut materials using the oxy-fuel gas cutting process (manual cutting) S01-5: Describing the oxy-fuel cutting process; Preparing for the oxy-fuel cutting operation; Cutting the material; Caring for and storing cutting equipment, tools, and materials.
	CI2/GAS CUT/06/ - Gas Cutting (2)

SO1,2,3& EEK:

Select the required gas cutting equipment. Assemble equipment Establish conditions for cutting
	

	
	
	14698 - Cut materials using plasma cutting 

SO1-5 & EEK: Describe and explain the plasma cutting process of ferrous and non-ferrous materials - 
Quality control system and standards; Plasma cutting processes; Specific work site safety practices and use of personal protective equipment; Use of task related lifting equipment; Demarcation of work area; Detection of visible cutting defects/abnormalities and corrective action to be taken; Identification, location and functions of equipment and tools, components and materials; Pre-operational checks on equipment; Units of measurement; Methods of securing material; Verify the use of the selected task related cutting consumables and equipment; Characteristics of materials and gasses; Trouble shooting during machine operation and the rectification
	Welder  :  Plasma Arc Cutting (3)

SO1-4& EEK
Select equipment and consumables for plasma cutting.

Prepare a work area.

Establish normal conditions after completion
	No learning content in plasma-cutting was found.

	9
	Explain Arc welding processes and welding symbols in accordance with Platers’ Theory N2
	14713 - Use welding definitions and symbols 

SO1-3: Interpret Definitions used in the welding industry; Identify and apply welding symbols used by industry; Sketch and describe welding symbols used in the industry
	WCI2/002/06/01 – Symbol Welding (2)

SO2 - Weld structural joints according to symbols on drawings.


	Fabrication and Extraction NCV L3

Topic 1: Structural Steel Fabrication      

Assessment Standard:

 Welding symbols are correctly identified according to SABS welding charts

	
	
	243066 - Weld carbon steel workpieces using the gas metal arc welding process in the down-hand position 
	
	No learning content in gas metal arc welding was found.

	
	
	243056 - Weld carbon steel workpieces using the shielded metal arc welding process in all positions 
	BCI2/001/06/01 – Arc welding

SO1 Select welding equipment and consumables according to documentation 

SO2 – Prepare a weld

SO4 Establish normal conditions prior to welding

& EEK
	NCV L3: Topic 1 – Structural Steel Fabrication

Subject Outcome 3 - 

Demonstrate the ability to tack pieces of steel together to form sections of a tank using the correct type and gauge of electrodes



	
	
	243058 - Weld carbon steel workpieces using the gas tungsten arc welding process in all positions 
	WCI3/001/06/01 - Gas Tungsten Arc Welding(3)

SO1 Select welding equipment and consumables according to documentation 

SO2 – Prepare a weld

S04 Establish normal conditions prior to welding

& EEK
	No learning content in plasma-cutting was found.

	10
	Explain Calculations and planning in accordance with Platers’ Theory N2
	12240 - Form and shape sheet-metal using hand or power operated machines SO 1-5 – Understanding Confirmed: Explain and discuss: Identification of materials; Equipment function and parts; Marking off; Forming and shaping operations; Calculation process; Quality checks; Safety checks; Hazards; Advantages and disadvantages of forming and shaping techniques relative to material types 
	No learning content in calculations and planning was found. It is assumed that this knowledge component is embedded within the following unit standards:

Fabricate plate and pipe components (3) BCI3/004/06/01
Fabrication of steel structures (3) BtCI3/03/06/01

Develop and fabricate plate and pipe components (3) BCI3/005/06/01
	Fabrication and Extraction NCV L3

Topic 1: Structural Steel Fabrication

All calculations relating to structural steel fabrication must be understood and accepted in accordance with mathematical principles

Topic 2: Mild Steel Fabrication & Topic 3: Stainless Steel Fabrication & Topic 4: Transition Pieces Fabrication

Explain the necessary calculations and templates  required for fabricating including circumferential and thickness of material considerations when performing calculations




Annexure B:
Electrical N2 Trade Theory / NQF G-MET / NQF Interim / NCV Knowledge Component Comparison

	NO.
	N2 TRADE THEORY SYLLABUS 
	NQF G-MET
	NQF INTERIM
	NCV PROGRAMME

	1
	Conductors and Cables

On completion of this module the student should be able to:

1. Perform calculations to determine the cable current rating and volt drop; 

2. List and compare the advantages and disadvantages of installing cables: 

a. In the open air; 

b. In ducts; 

c. Underground

3. Describe the influence of inductance in the alternating current circuit on: 

a. Phase difference between current and voltage; 

b. Current required to supply a given amount of power; 

c. Power factors

4. State the variables that must be considered when selecting a cable with respect to: 

a. Load to be supplied for a non-inductive or inductive load using formulae; 

b. Permissible  volt drop; 

c. Calculating the smallest cable that can handle a fault current for a certain line duration fault from information given on a schematic diagram.

5. Determine the cable size by performing the required calculations for:

 a. Power delivered to inductive and non-inductive loads; 

b. Permissible volt drop 

c. A given duration of specified fault current
	258967 - Understand fundamentals of electricity  

SO 1 - Explain the basic concepts of electricity.

SO4 - Apply and explain electrical units and symbols.

SO 5 - Draw and interpret series, parallel and series-parallel DC resistive circuits and calculate variables.

258921 - Install, join and terminate Low Voltage cables and conductors  

SO 2 - Understanding confirmed                                                                                         Prepare to install, join and terminate Low Voltage cables and conductors..  

258960  - Install electric wire ways  

SO 1 - Plan to install electrical wire ways.   

SO 2 - Prepare to install electrical wire ways. 

SO 3 - Install Electrical Wire Ways.  

258968  - Wire and commission domestic or commercial electrical circuits

SO 1 -  Plan to wire and commission 

SO 2 -  Prepare to wire and commission domestic or commercial circuits

259037 - Design and install electrical wire ways  

SO 1 - Plan to install electrical wire ways. 

SO 2 - Prepare to install electrical wire ways. 

113873 - Understand basic electrical and mechanical engineering principles  

SO1 - Use and describe SI, energy, electrical and mechanical quantities correctly.

SO 2 - Understand and use DC theory and network analysis in solving RLC circuits. 

SO 3 - Understand alternating current theory. 


	ECI2/007/06/01 CABLES  (2)

SO - 1. Plan the work task.

SO - 2. Prepare work area.

SO - 3. Joint electrical cables and conductors.

SO - 4. Connect electrical cable and conductor.


	Electrical principles and practices - Level 2

Topic 1: Electric and Magnetic Theory
Topic 2: DC and AC Circuits
Topic 3: Protection and Measuring and Testing Instruments
Topic 4: Circuit Diagrams, Drawings and Cabling

Topic 5: Materials and components
Electrical principles and practices – LEVEL 4                                              Topic 1: Fundamentals of electricity                       

Topic 2: Generation and supply of electricity           

Topic 3: Earthing and load balancing                               Topic 4: Transformers                                                                 Topic 5: Motor/generator/alternator principles                                         

Topic 6: Illumination
Electrical systems and construction – Level 3

Topic 2: Test and inspect a single phase domestic installation

Topic 3: Fault finding on alternating current (AC) and direct current (DC) systems

Topic 4: Operate on low voltage networks

Topic 5: Maintain lighting systems and demonstrate an understanding of energy efficiency

	2


	Switchgear, Contactors and relays
Objectives
On completion of this module the student should be able to:

1. Describe with reference to electrical conductors:

a. Methods of joining low and high voltage conductors;

b. Where joining is allowed;

c. The procedure followed when sealing a joint.

2. Identify different types of low and high voltage insulators and waterproof and heat resistant insulation;

3. Describe, with the aid of labeled drawings, the electrical reticulation network form the point of distribution to an industry, mine or municipality;

4. Compare disconnectors, relays and contactors in terms of construction and operating principles with reference to contacts, operating coils (where applicable) and operating mechanisms;

5. Describe, with the aid of labeled drawings, the principle of operation of the over-current and earth leakage protection relays (DMT type):

6. Describe the following in conjunction with the low tension (domestic and industrial type) circuit breakers:

a. Moulded cases;

b. Positive indication

c. Trip position

d. Free bearing surfaces

e. Factory sealed

f. Thermal magnetic tripping

g. De-ion arc extinguishers 

h. Silver tungsten contacts

i. Quick make, quick break, tip free mechanism

j. Interpole barriers

k. Common trip

l. Surge arresters


	258921 - Install, join and terminate Low Voltage cables and conductors  

SO1 - Plan to install, join and terminate Low Voltage cables and conductors .

SO 3 - Install electrical cables and conductors.

SO 4 - Join low voltage cables.

SO 5 - Terminate electrical cables and conductors.

258935 - Design and construct a single phase circuit  

SO 1 - Identify symbols and components.

SO 2 - Sketch a basic circuit diagram

258937 - Install, maintain or replace Low Voltage distribution boards, protection devices and components 

SO 1 - Plan and prepare to install, maintain or replace Low Voltage distribution boards, protection devices and components. 

SO 2 - Maintain Low Voltage distribution boards, protection devices and components.

SO3 - Install or replace Low Voltage distribution boards, protection devices and components. 

258968 - Wire and commission domestic or commercial electrical circuits

SO 1 - Plan to wire and commission domestic or commercial circuits

259078  - Install and commission electrical metering units, measuring instruments and control devices

SO 2 - Plan to install and connect electrical metering units or measuring instruments with their relative control devices

SO 3 - Prepare, install and connect electrical metering units or measuring instruments and control devices

259200 - Design, construct and commission three phase electrical circuits 

SO 2 - Plan work task

259187 - Install and terminate Medium Voltage cables 

SO 4 - Terminate and connect Medium Voltage cables. 

259189 - Joint Medium Voltage cables

SO3 - Joint Medium Voltage cable.


	ECI2/007/06/01 CABLES  (2)
SO - 1. Plan the work task.

SO - -2. Prepare work area.

SO - 3. Joint electrical cables and conductors.

SO - 4. Connect electrical cable and conductor.

SO - 5. Fault finding on electrical cables and conductors.

ECI2/005/06/01 EQUIPMENT (2)

SO - 1. Select relevant electrical equipment.

SO - 2. Use and interpret electrical equipment.

SO - 3. Care for the relevant electrical equipment.

SO -4. Record electrical equipment operations.

ECI3/002/06/01 EQUIPMENT (3)
SO – 1 Select relevant electrical equipment.

SO - 2. Use and interpret electrical equipment.

SO - 3. Care for the relevant electrical equipment.


	Electrical systems and construction –Level 2 

Topic 2: Wireways and low voltage construction

Electrical Workmanship – Level 4
Topic 1: Typical electrical installations

Topic 2: Domestic appliances

Topic 3: Low voltage transformers and switchgear

Topic 4: Electric machines and control gear

Electrical Systems and Construction – Level 4

Topic 1: Electrical infrastructure
Topic 2: Design and construct a three phase circuit

Electrical principles and practices - Level 2

Topic 1: Electric and Magnetic Theory
Topic 2: DC and AC Circuits
Topic 3: Protection and Measuring and Testing Instruments
Topic 4: Circuit Diagrams, Drawings and Cabling

Topic 5: Materials and components
Electrical Systems and Construction - Level 3
Topic 3: Fault finding on alternating current (AC) and direct current (DC) systems


	3


	Direct-Current motors and starters

Objectives

On completion of this module the student should be able to:
1. identify the following components of a direct-current motor from a given drawing:
a. yoke
b. field windings
c. pole shoes
d. pole core

e. armature

f. brushes 

g. commutator

2. Compare different motors (shunt series and compound wound – long shunt and short shunt) in terms of:

a. Field windings 

b. Full load speed 

c. No load speed 

d. Starting torque

3. Draw circuit diagrams of:

a. Shunt motors

b. Series motors

c. Compound-wound motors

i.     Long shunt

ii.     Short shunt

4. Explain the need for starters

5. Describe, with the aid of circuit diagrams the operation of a face-plate-starter, related to: 

a. Series motors 

b. Shunt motors

6. Describe, with the aid of a diagram, methods of obtaining the reversal of direction
	258967 -  Understand fundamentals of electricity  

SO2 - Explain magnetic theory. 

SO3 - Explain the basic fundamentals of power generation and distribution.

259017 - Identify, inspect, clean and maintain electrical rotating machines  

SO3 - Clean, inspect, test and maintain DC rotating machines

113873 - Understand basic electrical and mechanical engineering principles  

SO1 - Use and describe SI, energy, electrical and mechanical quantities correctly. 

259180 - Fault-find and repair a DC powered machine 

SO1 - Explain the factors critical to fault-finding and repairing DC powered machines. 

259188 - Install and commission direct current (DC) machines 

UNIT STANDARD RANGE 

DC machines include but are not limited to:

Shunt-, series- and compound motors.

Shunt-, series- and compound generators.
	ECI3/003/06/01 DC MACHINES (3)

SO - 1. Follow safety procedures before, during and after installation.

SO - 2. Plan tasks and select DC machines.

SO - 3. Install DC machines.

SO - 4. Connect DC machines.

SO - 5. Commission and test DC machines.


	Electrical principles and practices  – Level 4                                              Topic 1: Fundamentals of electricity                       

Topic 2: Generation and supply of electricity            

Topic 3: Earthing and load balancing                               Topic 4: Transformers                                                                 Topic 5: Motor/generator/alternator principles                                         

Topic 6: Illumination

Electrical Workmanship – Level 4        

Topic 4: Electric machines and control gear                                      

	4


	Alternating-Current Motors and Starters

Objectives

On Completion of this module the student should be able to:
1. Explain, with reference to ac motors, what is meant by the terms
a. Stator

b. Rotor

2. Compare cage and wound rotors in terms of their construction.

3. State how the currents in the stator windings of an ac induction motor produce a rotating magnetic field and its interaction with the rotor conductors

4. Define the term slip

5. Draw the circuit diagrams of the following single-phase motors:

a. Capacitor start/induction run

b. Capacitor start/capacitor run

c. Universal

6. Describe with the aid of circuit diagrams, how the following three-phase motors 

May be connected in star or delta

a.     Squirrel cage

b.     Wound rotor

7. Explain how time delay and current rating of overload protection devices influence their use in protecting motors from damage in case of

a.     Locked rotors

b.     Overload during operation

c.      Short circuits

8. State the purpose and the application of the following starters:

a. Direct-on-line

b. Star-delta manual, semi automatic and automatic

c. Resistance starter

d. Auto transformer

e. Forward/reverse
9. Compare the advantages and disadvantages of single and three phase motors
10. Describe, with the aid of drawings, how the following tests are conducted on a motor;
a. Insulation resistance between conductors
b. Insulation resistance to earth

c. Short-circuit and open-circuit windings

11. State the regulations for motor control
	259017 - Identify, inspect, clean and maintain electrical rotating machines  

SO2 - Clean, inspect, test and maintain AC rotating machines.  

259038 - Maintain and repair direct-on-line AC rotating machines and control gear 

SO1 - Explain the requirements pertaining to maintaining and repairing direct-on-line AC rotating machines and control gear

259077Install and commission direct-on-line AC rotating machines and control gear

SO1 - Plan and prepare for the work task

113873Understand basic electrical and mechanical engineering principles  

SO1 - Use and describe SI, energy, electrical and mechanical quantities correctly. 

SO6 - Understand alternating current theory. 

259177  -  Maintain, test and repair AC machines and control gear

SO1 - Prepare to maintain and repair AC machines and control gear. 

SO2 - Maintain AC machines and control gear. 

259217 - Install and commission AC machines and control gear  

SO1 - Plan to install and commission AC machines and control gear. 

SO2 - Prepare to install, connect and commission AC machines and control gear.  

SO4 - Connect A.C. machines and control gear. 


	ECI2/008/06/01 AC MACHINES (2)

SO - 1. Follow safety procedures before, during and after installing.

SO - 2. Select and install single phase motor control gear for a specific job.

SO - 3. Connect, commission and test single phase motor control gear.

SO- 4. Isolate single phase motor control gear. 

ECI3/004/06/01 AC MACHINES (3)

SO - 1. Isolate three phase AC machines.

SO - 2. Maintain three phase AC machines.

SO - 3. Repair (fault finding) three phase 
	Electrical Principles and Practice– Level 4                                                                         Topic 5: Motor/generator/alternator principles

Electrical Workmanship – Level 4                                              

Topic 4: Electric machines and control gear

Electrical Systems and Construction – Level 3                                              

Topic 3: Fault finding on alternating current (AC) and direct current (DC) systems

Electrical Workmanship – Level 4       

Topic 4: Electric machines and control gear                                       

	5


	Earthing

Objectives

On completion of this module the student should be able to
1. Explain why earthing is important
2. Explain the concept of floating earths in portable appliances

3. Explain the earthing functions of:

a. System earthing

b. Equipment earthing

c. A combination of system and equipments earthing

4. Describe the earthing systems at power stations and substations

5. Explain how a common earth electrode is used in reticulation circuits

6. Describe the provision of earthing for underground cables and overhead lines

7. Describe how earth continuity is provided using the cable’s sheath in cable terminations and joint boxes

8. Describe the purpose of insulated glands in the cable system

9. State methods by which the following protective earthing may be affected:

a. Direct earthing of all metalwork concerned

b. Direct metallic connection between metalwork and the neutral at the source of supply

10. Describe the earthing method of separate earth wire to which all non-current-carrying metalwork is connected


	258938 -  Handle and care for portable electrical earthing gear and related equipment  

SO1 - Demonstrate knowledge of portable electrical earthing gear. 

259077 -  Install and commission direct-on-line AC rotating machines and control gear

SO1 - Plan and prepare for the work task 

AC4 - Safety procedures are obtained 
258924 - Fault Find, Test and Repair Domestic Appliances

 SO1 - Plan to do fault finding and repair to domestic appliances. 

259037 - Design and install electrical wire ways  

SO1 - Plan to install electrical wire ways.

259200 - Design, construct and commission three phase electrical circuits  

SO1 - Design a three phase Circuit diagram. 

259189 - Joint Medium Voltage cables  

SO2 - Prepare the Medium Voltage cable and work area. 

259204 - Operate on Medium Voltage networks  

SO1 - Plan and prepare to operate on Medium Voltage networks. 


	ECI2/010/06/01 INSTALLATION WORK (2)

SO - 1. Install electrical equipment listed in Range Statement in accordance with procedures and code of practice.

SO - 2. Wire electrical equipment listed in Range Statement in accordance with procedures and code of practice.

SO - 3. Test installations for continuity, insulation, earthing, visual inspection and record in accordance with procedures and code of practice.

ECI3/007/06/01 INSTALLATION WORK (3)

 SO - 1. Install electrical equipment listed in Range Statement in accordance with procedures and code of practice.

SO - 2. Wire electrical equipment listed in Range Statement in accordance with procedures and code of practice.

SO - 3. Test installations for continuity, insulation, earthing, visual inspection and record in accordance with procedures and code of practice.

ECI3/008/06/01 HAZARDOUS AREAS (3)

SO - 1. Earth systems and equipment as stated in SABS 089 P11.

ECI3/010/06/01ELECTRICAL: PLAN, INSTALL, WIRE, CONNECT, TEST, MAINTAIN AND REPAIR ELECTRICAL CIRCUITS (3)
SO - 1. Plan and install electrical equipment listed in Range Statement in accordance with procedures and code of practice.

SO - 2. Wire electrical equipment listed in Range Statement in accordance with procedures and code of practice.
	Electrical Principles and Practice – Level 4

Topic 3: Earthing and load balancing
Electrical Workmanship – Level 4

Topic 4: Electric machines and control gear
Topic 2: Domestic appliances
Electrical systems and construction – Level 2

Topic 2: Wireways and low voltage construction

Electrical Systems and Construction – Level 4
Topic 2: Design and construct a three phase circuit

	6


	Protection
Objectives
On completion of this module the student should be able to:

1. Explain with the aid of circuit diagrams, how electrical installations up to 380 V. are protected against:

a. Earth-leakage faults

b. Phase imbalance

2. Describe the protection of overhead lines by means of earthing compensators and lighting arrestors.

3. Define the following protective devices and describe their functions:

a. Thermal overload relays (trips);

b. Overload relays with manual reset;

c. Overload relays with automatic reset

d. Fuses (different types)

4. Describe the effect of the following conditions on protective devices:

a. Ambient temperature

b. Severe starting
	258968 - Wire and commission domestic or commercial electrical circuits

SO1 - Plan to wire and commission domestic or commercial circuits

259077  - Install and commission direct-on-line AC rotating machines and control gear

SO2 - Install direct-on-line AC rotating machines and control gear.

259078 - Install and commission electrical metering units, measuring instruments and control devices

SO3 - Prepare, install and connect electrical metering units or measuring instruments and control devices

259177 - Maintain, test and repair AC machines and control gear 

SO1 - Prepare to maintain and repair AC machines and control gear.  

SO2 - Maintain AC machines and control gear.  

259217 - Install and commission AC machines and control gear 

SO1 - Plan to install and commission AC machines and control gear. 


	ECI2/005/06/01 EQUIPMENT (2)

SO - 1. Select relevant electrical equipment.

SO - 2. Use and interpret electrical equipment.

SO - 4. Record electrical equipment operations.

ECI3/002/06/01 EQUIPMENT (3)
SO – 1 Select relevant electrical equipment.

SO - 2. Use and interpret electrical equipment.

SO - 3. Care for the relevant electrical equipment.


	Electrical Systems and Construction  – Level 4

Topic 1: Electrical infrastructure 

Topic 2: Design and construct a three phase circuit
Topic 3: Construct a three phase medium voltage overhead supply to domestic houses

Topic 4: Test and inspect a three phase industrial/commercial installation

Topic 5: Fault-find, repair and maintain three phase voltage electric circuits

Electrical Workmanship – Level 4

Topic 4: Electric machines and control gear

Electrical Systems and Construction  – Level 3
Topic 1: Wire and commission a single-phase domestic installation
Electrical Systems and Electrical Construction  – Level 2

Topic 1: Basic Electrical Circuits and Systems
Topic 2: Wire Ways and Low Voltage Cables
Topic 3: Electric Machines

Topic 4: Fault-finding and Testing

Topic 5: Protection and Measuring Instruments

	7


	Measuring Instruments

Objectives
On completion of this module the student should be able to:
1. Explain the function of the following measuring instruments:
a. Wattmeter (electrodynamometer type);
b. Kilowatt-hour meter;
c. Frequency meter;
d. Power factor meter;
e. Maximum demand meter
2. Illustrate, by means of circuit diagrams, how the following instruments are connected in single phase circuits:
a. Wattmeter; 

b. Kilowatt-hour meter; 

c. Frequency meter; 

d. Power factory meter 

e. Maximum demand meter

	258918 - Select, use and care for electrical measuring and testing instruments  

SO1 - Identify and read fixed electrical measuring instruments.  

SO4 - Care for portable electrical measuring instruments. 

258919 - Install or replace electrical metering units or measuring instrument  

SO1 - Plan to Install and/or replace an electrical metering units or measuring instruments 

258918 - Select, use and care for electrical measuring and testing instruments 

SO1 - Identify and read fixed electrical measuring instruments.  
	ECI2/003/06/01MEASURING INSTRUMENTS (2)

SO - 1. Mount measuring instruments directly on the surface of a panel.

SO - 2. Embed a measuring instrument on a panel.

SO - 3. Replace a panel meter.

ECI3/001/06/01MEASURING INSTRUMENTS (3)

SO - 1. Install and connect electrical measuring instruments with their relative control devices.

SO - 2. Commission electrical measuring instruments.

SO - 3. Establish conditions for installing electrical measuring instruments.


	Electrical Principles and Practice - Level 2

Topic 3: Protection and Measuring and Testing Instruments
Electrical Workmanship - Level 3

Topic 1: Trade practices
Topic 2: Testing and measuring equipment

	8


	Transformers

Objectives

On completion of this module the student should be able to:
1. Perform calculations to show the relationship of ratios (voltage, current and turns);
2. Explain how inductance causes a phase angle between voltage and current, and explain its relationship with the concept power factor;
3. Perform calculations to demonstrate the relationship between true power, apparent power and power factor;
4. Calculate the line and phase voltages and currents relating to the following three-phase transformer connections:
a. Star/star 

b. Delta/delta 

c. Star/delta 

d. Delta/star
5. Explain the concept of and need for transformer tappings.
	10234 - Install low voltage transformers

SO1 - Plan to install low voltage transformers.  

. 
	NOT SUFFICENT INFORMATION BUT SHOULD BE COVERED IN AC SECTION
	Electrical Principles and Practice – Level 4 

Topic 4: Transformers

	9


	Electronics

Objectives

On completion of this module the student should be able to:
1. Explain, with reference to diodes, the following terms:
a. Rating:
b. Biasing.
2. Describe the following with reference to diodes:
a. Testing;

b. Operation in dc and ac circuits (simple graphs where applicable).

3. Draw circuit diagrams of the following, showing input and output wave-forms:

a. Half-wave rectifier

b. Full-wave rectifier with a centre-tap transformer
c. Full-wave bridge rectifier
4. Compare the efficiency of half-wave and full-wave rectifier circuits

5. Explain, with the acid of a circuit diagram, the following with reference to Zener diodes:

a. Biasing and series resistor

b. The Zener as a regulator.

6. Use line diagrams to illustrate circuit transistor in a common emitter circuit in terms of lE, , l  B, l C (amplifier and switch)

8. Describe the operation of a thyristor.
9. Describe the operation of a power controller circuit where the thyristor is used as the controlling device.
	258967Understand fundamentals of electricity 

SO1 - Explain the basic concepts of electricity.  

SO2 - Explain magnetic theory.  

10270Construct Basic Electronic Circuits 

SO1 - Plan to construct basic electronic circuit

258977Understand basic electronic theory and components

SO1 - Understand and explain electron theory in terms of current flow.

SO2 - Understand and explain the operation of basic electronic components

SO3 - Understand the operation of a P-N junction diode

SO4 - Understand the operation and function of power supplies

SO5 - Understand the operation and application of a transistor


	ECI3/B/ELECTRO/06/01 BASIC ELECTRONICS (3)

SO - 1. Plan a task.

SO - 2. Construct a circuit diagram.

AC2.1. Circuit diagram is analysed for component layout.

SO - 3. Test the circuit.


	Electronic Control and Digital Electronics - Level 2 

Topic 1: Components and Circuit Drawings

Topic 2: Binary Theory and Basic Computer Components

Topic 3: Transducers Used In Process Control

Electronic Control and Digital Electronics - Level 3

Topic 1: Measuring instruments, electronic components and building circuits
Topic 2: Binary arithmetic and assembly of a computer

Electronic Control and Digital Electronics - Level 4
Topic 1: Replacing faulty components on a PC board and basic design procedures

Physical Science - Level 3
Topic 1: Measurements

Topic 2: Mechanics

Topic 3: Waves, Sound and Light

Topic 4: Electricity and Magnetism

Topic 5: Matter and Materials

Topic 6: Chemical change

Topic 7: Chemical systems and industry




Annexure C:
Fitter / Turner N2 Trade Theory / NQF G-MET / NQF Interim / NCV Knowledge Component Comparison

	NO.
	N2 TRADE THEORY SYLLABUS
	NQF G-MET
	NQF INTERIM
	NCV PROGRAMME

	1
	Explain occupational safety in accordance with fitting and machining theory N2 
	13220 - Keep the work area safe and productive.

SO1 AC1 – An understanding of safety issues at work is demonstrated. 

EEK - Names & functions of: 

  Safety equipment 

 Personal protective equipment 
2. Purpose of: 

  Keeping work area safe 

 Performing housekeeping duties 
3. Attributes, descriptions, characteristics & properties: 

  Demarcated areas 

  Emergency stops 

  Exits 

 First aid stations 
4. Cause and effect, implications of: 

  Implications of an untidy work area 

 Implications of not following safety procedures 
5. Procedures and techniques: 

 For using personal protective equipment 
6. Regulations, legislation, agreements, policies, standards: 

 Applicable safety, health and environmental legislation 
7. Relationships, systems: 

 Relationship between a safe working area and productive work. 
	CI/SAFETY/06/01 – All SOs and ACs.
	Engineering fundamentals NCV 2

Topic 2: Safety Practices in the Engineering Workplace 



	2
	Explain couplings in accordance with fitting and machining theory N2 
	253440 – Assemble Mechanical Components

EEK - Names & functions of: 
 Equipment on which maintenance is performed. 

 Mechanical assembly components.

13280 – Maintain direct drives

EEK - Names & functions of: 

  Types of couplings
	FCI3/002/06/01 – Maintain coupling drives

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Direct couplings may consist of:

Fennerflex couplings

Pin couplings

Gear couplings

HRC/Spider couplings

Bibbly couplings

Keys may include but is not limited to:

Taper keys

Parallel keys
	Fitting and turning NCV 3

Topic 4: Direct drives


	3
	Explain limits and fits in accordance with fitting and machining theory N2 
	12215 – Read, interpret and produce basic engineering drawings

SO1 AC1 – Indicators 
1. Engineering drawings are correctly interpreted, taking into account line structures, dimensions and projections
EEK - Procedures and techniques: 

  For dimensioning and line types
13298 - Produce detailed engineering drawings

EEK - Theory: rules, principles, laws 

  Applicable mathematics required to perform progressive tolerance calculations
	CI2/ENGDRAW/06/01  - Engineering Drawings

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Engineering drawings include positions and dimensions.


	Engineering Technology  NCV 2 

Topic 7: Basic Engineering Drawing 



	4
	Explain bearings in accordance with fitting and machining theory N2 
	13283 – Maintain bearings in machines and equipment

EEK - Names & functions of: 

  Bearings and bearing assemblies 

  Quality terminology and concepts 
Attributes, descriptions, characteristics & properties: 

  Bearing types 

  Typical bearing defects 
	FCI3/001/06/01 – Maintain anti-friction bearings

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Anti-friction bearings may consist of :

Ball bearings

Roller bearings

Needle bearings

Thrust bearings

comical bearings

Cylindrical bearings

Spherical bearings.
	Fitting and Turning NCV 3

Topic 2: Bearings.

	5
	Explain lubrication in accordance with fitting and machining theory N2 
	13221 – Perform routine maintenance 

EEK - Names & functions of: 

  Consumables, lubricants, coolants used 

  Equipment on which routine maintenance is performed 

Processes, events, causes and effects, implications: 

  Acquiring required lubricants and consumables 

13277 – Maintain lubricating systems 

EEK - Names & functions of: 

  Lubricating systems and lubrication devices 

  Lubricants
	FCI2/002/06/01 – Lubricating Systems

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Lubricating systems may consist of: drip feeds, splash feeds, gravity feeds and force feeds 
	Fitting and Turning NCV 3

Topic 7: Lubrication systems

	6
	Explain valves in accordance with fitting and machining theory N2 
	253423 – Maintain Motorised Valves 

EEK - Names & functions of: 
 Types of motorised valves. 

 Motorised valve and components.

253439 – maintain valves

EEK   - Names & functions of: 
 Types of valves and components.
	FCI2/004/06/01 – Maintain mechanical valves

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Mechanical Valves Consists of:

Gate valves

Ball valves

Plug valves

Diaphragm valves

Butterfly valves

Check Valves

Globe valves
	Engineering Systems NCV 2

Topic 2: Equipment with Simple Control Systems 

(Hydraulic valves mentioned)



	7
	Explain packing, stuffing boxes and joints in accordance with fitting and machining theory N2 
	13219 – Maintain static seals in machines and / or equipment

EEK - Names & functions of: 

  Static seals and seal assemblies

253439 – Maintain valves 

EEK - Names & functions of: 
 Types of valves and components.

253391 – Maintain centrifugal pumps

EEK - Names & Functions of: 
 Pump and components.
	FCI2/004/06/01 – Maintain mechanical valves

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Shaft sealing include glands and gland packing


	Fitting and Turning

3-5.1 (25%)



	8
	Explain water pipe systems in accordance with fitting and machining theory N2 
	253577 – Maintain pipe systems and pipe components 

EEK - Names and functions of: 
 Pipe systems and pipe components.
	FCI2/012/06/01 – Maintain Pipe systems

EEK - Equipment:

Terminology associated with appropriate equipment.

Operating principles of appropriate equipment.

Working principles of appropriate equipment.
	No learning content was found

	9
	Explain pumps in accordance with fitting and machining theory N2 
	253391 – Maintain centrifugal pumps 

EEK - Names & Functions of: 
 Types of centrifugal pumps. 

 Pump and components.

253497- Maintain Positive Displacement Pumps 

EEK - Names & functions of: 
 Types of positive displacement pumps. 

 Positive displacement pump and components.
	FCI3/007/06/01 – Maintain pumps

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Pumps may include:

Single stage centrifugal pumps

Multi stage centrifugal pumps

Reciprocating pumps

Rotary pumps

Gear pumps


	Engineering Systems NCV 2

Topic 2: Equipment with Simple Control Systems 

(Hydraulic pumps mentioned)



	10
	Explain compressors in accordance with fitting and machining theory N2 
	253494 – Maintain compressors

EEK - Names & functions of: 
 Types of compressors. 

 Compressor components.
	FCI4/009/06/01 – Maintain Reciprocating compressors

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Compressors may include:

Single reciprocating compressors

Double reciprocating compressors
	Engineering Systems NCV 2

Topic 2: Equipment with Simple Control Systems 

(Not industrial) 

	11
	Explain V-belt drives in accordance with fitting and machining theory N2 
	13216 – Maintain indirect drives 

EEK - 1. Names & functions of: 

  Equipment on which maintenance is performed 

  Indirect drives and components 
	FCI/015/06/01 – Maintain indirect Drives

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Indirect drives may include but are not limited to: "V" belt drives, Chain drives, flat belt drives.
	Engineering Systems NCV 2

Topic 2: Equipment with Simple Control Systems 


	12
	Explain gear drives in accordance with fitting and machining theory N2 
	13280 – Maintain direct drives 

EEK - Names & functions of: 

  Direct drives and drive assemblies
	FCI4/004/06/01 – Maintain Power Transmissions

EEK - Equipment:

Equipment:

Terminology associated with appropriated equipment.

Operating principles of appropriated equipment.

Working principles of appropriated equipment.
	Engineering Systems NCV 2

Topic 2: Equipment with Simple Control Systems 



	13
	Explain chain drives in accordance with fitting and machining theory N2 
	13216 – Maintain indirect drives 

EEK - 1. Names & functions of: 

  Equipment on which maintenance is performed 

  Indirect drives and components 
	FCI/015/06/01 – Maintain indirect Drives

EEK - Equipment:

Terminology associated with appropriate equipment.

Range - Indirect drives may include but are not limited to: "V" belt drives, Chain drives, flat belt drives.
	No learning content was found 

	14
	Explain reduction gearboxes In accordance with fitting and machining theory N2 
	13325 – Maintain gearboxes

EEK - Names & functions of: 

  Gearbox and components
	FCI4/004/06/01 – Maintain Power Transmissions

EEK - Equipment:

Equipment:

Terminology associated with appropriated equipment.

Operating principles of appropriated equipment.

Working principles of appropriated equipment.
	No learning content was found 

	15
	Explain hydraulics and pneumatics in accordance with fitting and machining theory N2 
	253361 – Maintain pneumatic systems

EEK - Names and functions of: 
 Equipment on which maintenance is performed. 

 Compressors and pneumatic components. 

 Air systems and circuits.

253415 – Maintain hydraulic systems

EEK - Names and functions of: 
 Equipment on which maintenance is performed. 

 Hydraulic components. 

 Systems.
	FCI4/002/06/01 – Maintain hydraulic systems

EEK - Equipment:

Terminology associated with appropriated equipment.

Operating principles of appropriated equipment.

Working principles of appropriated equipment.


	Fitting and Turning NCV 4

Topic 2: Maintain fluid power / pneumatic systems

	16
	Explain milling machines in accordance with fitting and machining theory N2 
	258678 – Operate and monitor a milling machine

EEK - Names, functions and locations of: 
 Main parts and functions of milling machine. 

 Machine controls. 

 Accessories. 

 Work holding fixtures. 

 Tools (geometry and composition). 
	TCI3/005/06/01 – Milling Faces

EEK - Equipment:

Terminology associated with appropriated equipment.

Operating principles of appropriated equipment.

Working principles of appropriated equipment.
	Fitting and Turning NCV 2

Topic 3: Operate and Monitor a Milling Machine to Produce Simple Components 



	17
	Explain the centre lathe in accordance with fitting and machining theory N2 
	258679 – Operate and monitor a lathe

EEK - Names, functions and locations of: 
 Main parts and functions of lathe. 

 Machine controls. 

 Accessories. 

 Work holding fixtures. 

 Tools (geometry and composition).
	TCI2/001/06/01 – Parallel OD Turning

EEK - Equipment:

Terminology associated with appropriated equipment.

Operating principles of appropriated equipment.

Working principles of appropriated equipment.
	Fitting and Turning NCV 2

Topic 5

Operate and Monitor a Lathe to Produce Simple Components 



	18
	Explain surface grinding machines in accordance with fitting and machining theory N2 
	258695 – Operate and monitor a surface grinding machine 

EEK - Names, functions and locations of: 
 Main parts and functions of a grinding machine. 

 Machine controls. 

 Accessories. 

 Work holding fixtures. 
	No learning content was found
	 Fitting and Turning NCV 2

Topic 4

Operate and Monitor a Surface-grinding Machine to Produce Simple Components 




Annexure D:
Instrument Mechanician N2 Trade Theory / NQF G-MET / NQF Interim / NCV Knowledge Component Comparison
	NO.
	N2 TRADE THEORY  SYLLABUS 
	NQF G-MET
	NQF INTERIM
	NCV PROGRAMME

	1
	Explain pressure units in accordance with Instrumentation Trade Theory N2

 
	244064  - Understand elementary process instrumentation

SO2 AC2 - Measurement units are identified as applicable to the workplace. SO2 AC3 – The distinction between absolute pressure and gauge pressure is explained as applicable to the processing industry. 

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges. 
	ICI2/006/06/01 – Faultfinding and repairing Pressure Measuring Equipment.

SO1AC7 – Terminology associated with the equipment
	No learning content was found

	2


	Explain pressure instruments in accordance with Instrumentation Trade Theory N2

 
	244064  - Understand elementary process instrumentation

SO2 AC4 – Parts and components of pressure gauges are identified and their functions explained in terms of process applications.

SO2 AC5 – Operating principles of pressure measurement and –gauges are explained with the assistance of sketches. 

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges
	ICI2/006/06/01 – Faultfinding and repairing Pressure Measuring Equipment.

EEK - Terminology associated with appropriate equipment:

Operating principles of appropriate equipment:

Working principles of appropriate equipment:

Types of pressure measuring equipment (Pneumatic):

1. Pressure gauges

2. Pressure transmitters

3. Pressure switches

4. Pressure receivers
	Electronic Control and Digital Electronics

NCV 2 Topic 3

Transducers Used In Process Control 



	3


	Explain vacuum measurements in accordance with instrumentation Trade Theory N2  
	244064  - Understand elementary process instrumentation

SO2 AC3 - The distinction between absolute pressure and gauge pressure is explained as applicable to the processing industry. 

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges
	ICI2/006/06/01 – Faultfinding and repairing Pressure Measuring Equipment.

SO1AC7 – Terminology associated with the equipment

EEK - Terminology associated with appropriate equipment:

Operating principles of appropriate equipment:

Working principles of appropriate equipment:
	No learning content was found

	4


	Explain flow units in accordance with Instrumentation Trade Theory N2
	244064  - Understand elementary process instrumentation

SO4 AC2 – Measurement units are identified as applicable to the workplace.

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges
	ICI2/004/06/01 – Faultfinding and repairing Flow Measuring Equipment.

SO1AC6 - Terminology associated with the equipment
	No learning content was found

	5


	Explain flow instruments in accordance with Instrumentation Trade Theory N2
	244064  - Understand elementary process instrumentation

SO4 AC3 – Parts and components of flow gauges are identified and their functions explained in terms of process applications.

SO4 AC4 – Operating principles of flow measurement and –gauges are explained with the assistance of sketches.

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges
	ICI2/004/06/01 – Faultfinding and repairing Flow Measuring Equipment.

EEK - Know the principles of fluid flow, including type of flow, and units of measurement.

Know the principles of operation of Primary elements such as:

Orifice Plates; Pilot tubes; flow nozzles; venturi’s; positive displacement meters and variable area flow meters.


	No learning content was found

	6


	Explain level instruments in accordance with Instrumentation Trade Theory N2
	244064  - Understand elementary process instrumentation

SO5 AC3 – Parts and components of level gauges are identified and their functions explained as applicable to the workplace. 

SO5 AC4 – Operating principles of level measurements and gauges are explained with the assistance of sketches. 

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges
	ICI2/005/06/01 – Faultfinding and repairing Flow Measuring Equipment.

EEK - Terminology associated with appropriate equipment:

Operating principles of appropriate equipment:

Working principles of appropriate equipment:

Methods may include but is not limited to:

1. Direct methods.

2. Static methods.

3. Displacement methods.
	Electronic Control and Digital Electronics

NCV 2 Topic 3

Transducers Used In Process Control 



	7


	Explain temperature units  in accordance with Instrumentation Trade Theory N2
	244064  - Understand elementary process instrumentation

SO3 AC2 – Measurement units as applicable to the workplace are identified.

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges
	ICI2/007/06/01 – Faultfinding and repairing Temperature Measuring Equipment

SO1AC8 - Terminology associated with the equipment
	No learning content was found

	8


	Explain temperature instruments in accordance with Instrumentation Trade Theory N2
	244064  - Understand elementary process instrumentation

SO3 AC3 - Parts and components of temperature gauges are identified and their functions explained in terms of process applications. 

SO3 AC4 – Operating principles of temperature measurement and –gauges are explained with the assistance of sketches.

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges
	ICI2/007/06/01 – Faultfinding and repairing Temperature Measuring Equipment

EEK - Terminology associated with appropriate equipment:

Operating principles of appropriate equipment:

Working principles of appropriate equipment:

Types of temperature measuring equipment may include, but are not limited to, Temperature gauges such as:

1. Bi-metallic

2. Expansion
	Electronic Control and Digital Electronics

NCV 2 Topic 3

Transducers Used In Process Control 



	9


	Explain potentiometers in accordance with Instrumentation Trade Theory N2
	244064  - Understand elementary process instrumentation

SO3 AC4 – Operating principles of temperature measurement and –gauges are explained with the assistance of sketches.

EEK - Qualifying learners understand and can explain:

1. The general principles of process instrumentation.

2. Pressure measurement and gauges. 

3. Temperature measurement and gauges. 

4. Flow measurement and gauges. 

5. Level measurement and gauges
	ICI2/007/06/01 – Faultfinding and repairing Temperature Measuring Equipment

EEK - Terminology associated with appropriate equipment:

Operating principles of appropriate equipment:

Working principles of appropriate equipment:
	No learning content was found


Annexure e:
Motor / Diesel Mechanic N2 Trade Theory / NQF G-MET / NQF Interim / NCV Knowledge Component Comparison
	NO.
	N2 TRADE THEORY SYLLABUS 
	NQF G-MET
	NQF INTERIM
	NCV PROGRAMME

	1
	Gearboxes: Types of gears (spur, helical, double helical; gear trains; operation of three and four-speed synchromesh gearboxes; selector mechanisms; gear-Shift methods.

Final drives Function and operation. Types: Spiral bevel; hypoid; worm drive; Spur drive.

Universal joints: Function and operation; types in use for conventional prop-Shafts and for front-wheel and four- wheel drives.

Drive shafts:  Hotchkiss and torque-tube drives; rear axle torque reactions; Torque arms; slip joints.

Rear axles: Types of housings: Split and banjo.

Half-axle mountings: Half; three-quarter and full floating; advantages and disadvantages
	26717 Remove and fit automobile components

SO 1 -Prepare to remove or fit automobile components.

244056 Understand the fundamentals of engine technology

SO 2 -Identify the function of the major parts of a typical automotive engine. 

253440 Assemble mechanical components 

SO 1 -Identify, discuss and demonstrate mechanical assembly methods and techniques. 

243769 Demonstrate knowledge of lubrication

SO 1 -Demonstrate knowledge of lubrication. 

244049 Repair and assemble automotive components 

SO 1 -Plan and prepare work area and component parts for assessment. 

244143 Repair manual transmissions 

SO 4 -Check the operational condition after assembly. 

260658 Diagnose and repair automatic transmissions

SO 1 -Read and interpret the job instructions. 

SO 4 -Check the operational condition after adjustment. 

244144 Diagnose and repair steering system components

SO 1 -Read and interpret the job instructions. 

SO 4 -Diagnose and repair steering system components and test the operation. 

15099 Install vehicle drive train components 

Purpose of standard

260657 Diagnose and repair automotive components

Range statement

244107 Repair vehicle differentials

Embedded knowledge
	No Interim qualification


	Automotive Repair and Maintenance - Level 2

Topic 1: Understand the Fundamentals of Engine Technology
Topic 6: Inspect and Lubricate an Automotive System
Automotive Repair and Maintenance - Level 4

Topic 5: Repair manual transmissions.
Topic 6: Repair suspension systems

Topic 7: Diagnose and repair steering systems components

Topic 8: Service and repair automobile electronic ignition systems.

Topic 9: Repair vehicle differentials.

Topic 10: Recondition vehicle sub assembly

Topic 11: Test automatic transmission


	2


	Differential: Function and operation; disadvantages of conventional differential
	244053 Dismantle automotive main components 

SO 2 -Dismantle components. 

24409 Repair and assemble automotive components  

SO 3 -Repair and assemble components. 

15099 Install vehicle drive train components 

SO 2 -Install vehicle component. 

244107 Repair vehicle differentials

SO 1 -Read and interpret the job instructions. 

SO 3 -Repair and assemble the differential. 

SO 4 -Check the operational condition after assembly. 
	
	Automotive Repair and Maintenance - Level 4 

Topic 9: Repair vehicle differentials.

	3


	Steering gear: Steering boxes in general use including rack and pinion. Suspension: Types of leafsprings: Quarter and half elliptic. Transverse springs Auxiliary overload springs; coil springs torsion bars. Sprung and unsprung Massas. Hydraulic and pneumatic suspension. Shock absorbers; function and Operation of all types; ride control; anti-roll bars. Independent front and rear Suspension, all types.
	15100 Check and adjust steering geometry

SO 1 -Plan and prepare for checking and adjusting of steering geometry. 

SO 3 -Perform wheel alignment and adjustment. 

SO 6 -Interact with others relating to checking and adjusting steering geometry. 

15105 Install vehicle sub-components 

SO 2 -Install sub-component to vehicle and test operation. 

244144 Diagnose and repair steering system components

SO 1 -Read and interpret the job instructions. 

SO 2 -Explain the function and operation of a steering system. 

SO 3 -Inspect and determine the condition of the steering system, system problems and causes. 

SO 4 -Diagnose and repair steering system components and test the operation. 
	
	Automotive Repair and Maintenance - Level 3

Topic 4: Checking and adjusting of steering geometry

Automotive Repair and Maintenance- Level 4                                     

Topic 7: Diagnose and repair steering systems components



	4


	Wheel alignment and balance: Functions of the angles; Ackermann Principle; camber; caster; king pin inclination; toe-in; toe-out on turns. Static and dynamic wheel balance
	15100 Check and adjust steering geometry 

SO 3 -Perform wheel alignment and adjustment. 
	
	Automotive Repair and Maintenance- Level 2 

Topic 2: Balance a Wheel

	5


	Brakes: Function and operation of modern mechanical brakes;

Compensators; handbrakes; hydraulic brakes; operation of wheel

Cylinder, master cylinders and tandem master cylinders; types of

Brakes; duo self energizing and two- leading shoe; vacuum servo-

Brakes; disc brakes


	244690 Demonstrate basic knowledge of hydraulic components 

SO 1 -Demonstrate understanding of the different types of hydraulic components and their application. 

SO 2 -Demonstrate knowledge of hydraulic circuit diagrams and symbols. 

SO 3 -Describe the effect of various adjustments on fluid power components. 

SO 4 -Describe safety aspects related to hydraulic systems. 

260717 Remove and fit automobile components

SO 1 -Prepare to remove or fit automobile components.

13282 Maintain brakes and clutches (10 SO)

SO 1 -Plan and prepare for brake and clutch maintenance. 

SO 9 -Discuss and explain incidents and problems related to brake and clutch maintenance. 

244704 Select and fit seals in fluid power applications

SO 2 -Demonstrate understanding of the use of seals in fluid power. 

244131 Diagnose and repair hydraulic brake systems 

SO 1 -Read and interpret the job instructions. 

SO 4 -Commission the brake system after repairs. 

244126 Diagnose and repair hydraulic systems

SO 1 -Read and interpret the job instructions. 

SO 2 -Prepare and inspect the vehicle. 

SO 3 -Test and diagnose faults. 

SO 5 -Apply safety procedures during the diagnosing and repair task. 

244132 Diagnose and repair air and air over hydraulics brake systems 

SO 1 -Read and interpret the job instructions. 

SO 3 -Diagnose and repair system faults. 

SO 4 -Test and commission the brake system. 

244686 Demonstrate understanding of the principles of fluid power 

SO 2 -Demonstrate understanding of fluids. 

SO 3 -Demonstrate understanding of fluid flow and pressure. 

260721 Perform a basic condition test on vehicle components  

Range statement

260723 Install, test and maintain a basic fluid power system

Range statement

256176 Remove and replace off-the-road (OTR) wheels and tyres 

Range statement
	
	Automotive Repair and Maintenance - Level 4

 Topic 3: Diagnose and repair hydraulic brake systems
Automotive Repair and Maintenance - Level 3

Topic 1: Removal of automotive main components
Topic 2: Dismantling of automotive main components
Topic 3: Installing of automotive main components

	6


	Fuel supply: Electrical and mechanical fuel pumps; fuel filters. 

Air filters:  Function and operation, oil wetted gauze, oil- bath, poly-urethane and  Micronic filters
	260679 Demonstrate knowledge of fuel supply and engine management systems

SO 1 -Demonstrate knowledge of fuel supply principles. 

SO 4 -Demonstrate knowledge of continuous fuel injection system. 

SO 5 -Demonstrate knowledge of pulsed fuel injection system. 

244048 Inspect, assess and report on external components of engines

SO 1 -Inspect external components. 

260718 Remove and install fuel system components 

SO 1 -Demonstrate knowledge of the functions of fuel system components. 

244117 Carry out post installation checks on a remanufactured engine

SO 5 -Check and adjust engine idle speed and fuel mixture. 

260723 Install, test and maintain a basic fluid power system

244126 Diagnose and repair hydraulic systems 

SO 4 -Repair and test the system. 

SO 2 -Identify and select fluid power components. 

260639 Diagnose and repair fuel system components

Embedded knowledge

260718 Remove and install fuel system components 

Embedded knowledge

244127 Test and adjust exhaust emission gases

Purpose of standard
	
	Automotive Repair and Maintenance- Level 3 

Topic 5: The fundamentals of mechanical fuel injection systems.
Topic 8: Operation of petrol fuel systems
Topic 9: Operation of automotive carburetors

	7

MOTOR TRADE THEORY ONLY


	Carburation: Function and operation of venturi, float circuit, idle  Circuit and main circuit. Air fuel ratios and products of combustion (no calculations)

 Carburetors: Metering pin type; accelerator pumps; economizer; Compensators; automatic and Manuel chokes. Constant vacuum Carburettors

Ignition: Function and operation of coil ignition mechanical and Vacuum advance mechanisms; dwell and coil saturation; Condensers; spark plugs
	253425 Repair internal combustion engines 

SO 1 -Explain the factors critical to repairing internal combustion engines. 

260679 Demonstrate knowledge of fuel supply and engine management systems

SO 2 -Demonstrate knowledge of carbureted system. 

SO 7 -Demonstrate knowledge of air pollution and vehicle exhaust emissions. 

253425 Repair internal combustion engines

SO 1 -Explain the factors critical to repairing internal combustion engines. 

244056 Understand the fundamentals of engine technology

SO 1 -Identify the various types of automotive engines and engine operation. 

SO 3 -Explain engine design classifications. 

260639 Diagnose and repair fuel system components

Embedded knowledge

12231 Diagnose and repair engine management systems

Embedded knowledge


	
	Automotive Repair and Maintenance- Level 3 

Topic 5: The fundamentals of mechanical fuel injection systems.
Topic 8: Operation of petrol fuel systems
Topic 9: Operation of automotive carburetors


	8

DIESEL TRADE THEORY ONLY
	Injectors: Function, construction and operation; mechanically operated; pressure operated. Nozzles, pintle, multihole, Single, straight and offset.

Combustion chambers: Direct, pre-combustion and air cells;Glow plugs; position of injector.
	260679 Demonstrate knowledge of fuel supply and engine management systems

SO 1 -Demonstrate knowledge of fuel supply principles. 

12331 Diagnose and repair engine management systems 

SO 2 -Discuss & explain the function of petrol & diesel engine management related input & output devices 
	
	Automotive Repair and Maintenance- Level 3 

Topic 5: The fundamentals of mechanical fuel injection systems.


	9


	NOTE : Content coved in the other qualifications that require an understanding not in N curricular 


	244056 Understand the fundamentals of engine technology

SO 1 -Identify the various types of automotive engines and engine operation. 

SO 2 -Identify the function of the major parts of a typical automotive engine. 

SO 4 -Explain the various automotive engine systems, their functions and associated components. 

10585 Describe bearing types, designs and application theories associated with process plants 

Purpose of unit standard

244704 Select and fit seals in fluid power applications 

Knowledge content
	
	Automotive Repair and Maintenance - Level 2

Topic 1: 

Understand the Fundamentals of Engine Technology


Annexure F:
Rigger N2 Trade Theory / NQF G-MET / NQF Interim / NCV Knowledge Component Comparison
	No.
	N2 TRADE THEORY SYLLABUS 
	NQF G-MET
	NQF INTERIM
	NCV PROGRAMME

	1
	Explain steel wire rope in accordance with Riggers’ Theory N2
	253554- Identify and use steel wire ropes 

SO1-4:

Identify and explain the application of steel wire ropes. 

Splice and join and inspect steel wire ropes. 

Use steel wire ropes. 

Maintain, care and store steel wire ropes.
	RCI3/001/06/01 - SPLICING STEEL WIRE (3)


SO1,2,3 & Essential embedded Knowledge (EEK)

Establish conditions for splicing steel wire. 

Splice steel wire as per work instruction and manufacturer's standards 

Establish normal conditions after completion


	No NCV Programme

	
	
	253654 - Perform pre-use maintenance and inspection on lifting machinery and equipment 

SO1-4

Discuss and explain basic maintenance and inspection procedures. 

Plan and prepare for the maintenance and inspection process. 

Perform maintenance and inspection procedures. 

Care and store tools and equipment
	
	

	2
	Explain Inspection and maintenance of lifting equipment in accordance with Riggers’ Theory N2
	253575 - Inspect, use and care for manual lifting equipment and tackle 

SO1, 2 and 4.

Identify and explain the application of manual lifting equipment and tackle. 

Inspect manual lifting equipment and tackle. 

Maintain, care and store manual lifting equipment and tackle
	RCI3/002/06/01 - INSPECT RIGGING EQUIPMENT (3)


SO1,2,3 & EEK:

Establish conditions for inspecting equipment. 

Inspect rigging equipment and logged as per OSH Act (requirement 85 of 1993) and company procedures 

Store or make redundant of rigging equipment and lifting devices as per company procedure and to OSH Act requirements


	No NCV Programme

	
	
	253654 - Perform pre-use maintenance and inspection on lifting machinery and equipment 

SO1-3:

Discuss and explain basic maintenance and inspection procedures. 

Plan and prepare for the maintenance and inspection process. 

Perform maintenance and inspection procedures. 
	
	

	
	
	253585 - Apply lubrication to a steel wire rope 

SO1-4: Explain the factors critical to lubricating steel wire ropes. 
Prepare to lubricate a steel wire rope. 

Lubricate a steel wire rope. 

SO1 & 2: Complete the lubricating process, and prepare for operation and/or production
	
	

	
	
	253883 - Lift and move a complex load using a winch

SO1 & 4:  - Identify and explain the application of winches. 

Maintain, care and store equipment
	
	

	3
	Explain Cranes in accordance with Riggers’ Theory N2
	253595 - Direct the operation of an overhead crane 

SO1 - Demonstrate knowledge relating to crane directing operations. 
	RCI2/004/06/01 - OPERATE OVERHEAD CRANES (2)

SO1-3 &EEK:

Pre form pre-operational checks for start up conditions. 

Start overhead cranes according to company procedures and operate cranes as per manufacturers operating procedures. 

Follow shutdown procedures as per manufacturers operating procedures

	No NCV Programme

	
	
	116231 - Operate a cab controlled overhead crane 

SO1 - Demonstrate knowledge relating to crane directing operations
	
	

	
	
	253658 - Perform a lifting task by using a mobile crane 

SO1 - Demonstrate knowledge relating to crane directing operations
	RCI2/007/06/01 - SET UP 30 TON CRANE (2) 

And including:

RCI3/003/06/01 - SET UP A 110 TON HYDRAULIC TRUCK MOUNT CRANE (3)

SO1-4 &EEK:

Establish conditions for setting up a centre mount mobile crane. Determine weight, radius and ground conditions to manufacturers specifications and work instructions. Select a crane s per manufacturer specifications and work instruction. Set up a crane as per work instructions and manufacturers specifications. 

Establish normal conditions after completion
	

	
	
	116235 - Operate a pendant controlled overhead crane 

SO1- Demonstrate knowledge relating to crane directing operations
	
	

	
	
	253638 - Sling and communicate during crane operations 
	
	

	
	
	116253 - Operate a truck mounted loader crane

 SO1 - Demonstrate knowledge relating to crane directing operations
	RCI3/004/06/01 - SET UP A LATTICE BOOM

TRUCK MOUNT CRANE (3)


SO1-4 &EEK:

Establish conditions for setting up lattice boom  truck mount  crane. Determine weight, radius and ground conditions to manufacturers specifications and work instructions. Select a crane as per manufacturer specifications and work instruction. Set up a crane as per work instructions and manufacturers specifications. Establish normal conditions after completion

	

	
	
	116981 - Conduct advanced tower crane operations 

SO1 - Demonstrate knowledge relating to crane directing operations
	
	

	4
	Explain Lifting machines and devices in accordance with Riggers’ Theory N2
	253641 - Terminate a steel wire rope by means of capping 

SO1;2: 

Explain the factors critical to terminating steel wire ropes by means of resin capping. 

Prepare to terminate a steel wire rope by means of resin capping.
	RCI2/006/06/01 - POSITIONING EQUIPMENT (2)


SO1-3 & EEK
	No NCV Programme

	
	
	253589 - Transfer a load by means of snatching and anchoring 

SO1,2,3:

Explain the factors critical to transferring a load by means of snatching and anchoring; Prepare to transfer a load by means of snatching and anchoring; Transfer the load by means of snatching and anchoring.
	RCI2/005/06/01 - LIFTING & POSITIONING LOADS (2)

SO1-4:

Establish conditions for lifting and positioning loads. 

Sling equipment as per rigging procedures 

Accomplish tension on strings as per rigging procedures. 

Lift loads according to specifications. Position loads according to specifications. 

Establish normal conditions after completion
	

	
	
	253594 - Manoeuvre a load by utilising a temporary construction 

SO1;2:

Explain the factors critical to manoeuvring a load by means of a temporary construction. 

Prepare to manoeuvre a load by means of a temporary construction.
	
	

	
	
	242981 - Operate defined purpose lift trucks 

SO1 - Demonstrate knowledge relating to crane directing operations
	
	

	
	
	253883 - Lift and move a complex load using a winch

SO1 & 4:  - Identify and explain the application of winches. 

Maintain, care and store equipment
	
	


Annexure G:
Welder N2 Trade Theory / NQF G-MET / NQF Interim / NCV Knowledge Component Comparison
	NO.
	N2 TRADE THEORY  SYLLABUS
	NQF G-MET
	NQF INTERIM
	NCV PROGRAMME

	1
	Explain Gas and Gas Mixtures used in welding in accordance with Welders’ Theory N2
	243067 - Cut materials using the oxy-fuel gas cutting process (manual cutting) S01-2: Describing the oxy-fuel cutting process; Preparing for the oxy-fuel cutting operation; 
	CI2/GAS CUT - /06/01 – Gas Cutting (2)

SO1,2,3:

Select the required gas cutting equipment. Assemble equipment Establish conditions for cutting


	Welding NCV L2

Topic 3: Oxy-acetylene cutting (Gas-Cutting)

	
	
	243072 - Weld workpieces using the oxy-acetylene gas welding process in the downhand position 

SO1-2

Describing and explaining the oxy-acetylene gas welding process. 

Selecting, assembling and conducting pre-operational checks of oxy-acetylene gas welding equipment; 
	WCI2/001/06/01 – Acetylene Welding (2)

SO1,2,3:

Select the required gas welding equipment. Assemble equipment 

Establish conditions for gas welding
	Welding NCV  L2

Topic 4: Oxy-acetylene welding (Downhand)

	
	
	243068 - Weld carbon steel workpieces using the gas metal arc welding process in the down-hand position SO1-2
	METAL INERT GAS WELDING (4) WCI4/001/06/01

SO1:Select welding equipment and consumables for MIG welding
	Welding NCV L3

Topic 4: Gas Metal Arc Welding L3

	
	
	243065 - Weld carbon steel workpieces using the gas tungsten arc welding process in the downhand position SO1-2
	WCI3/001/06/01 - Gas Tungsten Arc Welding(3)

SO1 Select welding equipment and consumables according to documentation

SO3 Knowledge & Understanding – the purpose of shielding gas

	Welding NCV  L4

Topic 5: Gas Tungsten Arc Welding L4

	2
	Explain Welding processes in accordance with Welders Theory N2
	243072 - Weld workpieces using the oxy-acetylene gas welding process in the downhand position 

SO1-2

Describing and explaining the oxy-acetylene gas welding process. 

Selecting, assembling and conducting pre-operational checks of oxy-acetylene gas welding equipment; 
	ACETYLENE WELDING (2) WCI2/001/06/01

SO2: Knowledge and understanding
	Welding NCV  L2

Topic 4: Oxy-acetylene welding (Downhand)

	
	
	243076 - Weld carbon steel workpieces using the shielded metal arc welding process in the down-hand position SO1-2
	WCI3/005/06/01- Groove welds with Manual Metal Arc  (3)

SO1 Select welding equipment and consumables according to documentation 

SO2 – Prepare a weld

SO3 Weld process

S04 Establish normal conditions prior to welding
	Welding NCV  L2

Topic 2:

SMAW (Fillet)

Welding NCV  L3

Topic 2: SMAW L3 (Plate)

Welding NCV L4

Topic 2: SMAW L4 (Pipes)

	
	
	243068 - Weld carbon steel workpieces using the gas metal arc welding process in the down-hand position SO1-2
	
	Welding NCV L3

Topic 4: Gas Metal Arc Welding NCV L4

Topic 3 & 4:

GMAW (Stainless)

GMAW (Aluminium)

	
	
	243065 - Weld carbon steel workpieces using the gas tungsten arc welding process in the downhand position SO1-2
	WCI3/001/06/01 - Gas Tungsten Arc Welding(3)

SO1 Select welding equipment and consumables according to documentation 

SO2 – Prepare a weld

SO3 Weld process

S04 Establish normal conditions prior to welding
	Welding NCV  L4

Topic 5: Gas Tungsten Arc Welding L4

	3
	Explain Materials in accordance with Welders’ Theory N2
	14712 - Identify and select material to specification

SO1-2

Plan the identification process to identify materials to specification 

Identify materials to specification
	The knowledge of metals is embedded within the association with Power Machines (2) and Cutting Machines (embedded knowledge)
	(Welding) & NCV L2

Topic 2,3,4,5 

NCV L2 Engineering Fundamentals NCV L2 Topic 4:

	4
	Explain Welding Defects in accordance with Welders Theory N2
	243072 - Weld workpieces using the oxy-acetylene gas welding process in the downhand position 
	WCI2/001/06/01 – Acetylene Welding (2)

SO1,2,3:

Select the required gas welding equipment. Assemble equipment 

Establish conditions for gas welding
	Welding NCV  L2

Topic 1: Arc Welding Principles

Welding NCV  L3

Topic 1: Arc Welding Principles

	
	
	243076 - Weld carbon steel workpieces using the cored-wire welding process in the downhand position SO6 / EEK
	Arc Welding (2) WCI2/003/06/01
	

	
	
	243063 - Weld carbon steel work-pieces using the shielded metal arc welding process in the down-hand position. SO6 / EEK
	
	

	
	
	243066 - Weld carbon steel workpieces using the gas metal arc welding process in the down-hand position SO6 / EEK
	
	

	
	
	243068 - Weld carbon steel workpieces using the gas tungsten arc welding process in the downhand position SO6 / EEK
	WCI3/001/06/01 - Gas Tungsten Arc Welding(3)


	

	5
	Explain Welding Symbols in accordance with Welders Theory N2
	14713 - Use welding definitions and symbols 

SO1-3: Interpret Definitions used in the welding industry; Identify and apply welding symbols used by industry; Sketch and describe welding symbols used in the industry
	WCI2/002/06/01 - SYMBOL WELDING (2)

SO2 - Weld structural joints according to symbols on drawings.



	Welding NCV  L2

Topic 1: Arc Welding Principles

Welding NCV  L3

Topic 1: Arc Welding Principles

	6
	Explain Oxy-fuel & Plasma Cutting Processes in accordance with Welders’ Theory N2
	243067 - Cut materials using the oxy-fuel gas cutting process (manual cutting) S01-5: Describing the oxy-fuel cutting process; Preparing for the oxy-fuel cutting operation; Cutting the material; Caring for and storing cutting equipment, tools, and materials.
	CI2/GAS CUT - /06/01 – Gas Cutting (2)

SO1,2,3:

Select the required gas cutting equipment. Assemble equipment Establish conditions for cutting


	Welding NCV L2

Topic 3: Oxy-acetylene cutting (Gas-Cutting)

	
	
	14698 - Cut materials using plasma cutting 

SO1-5 & EEK: Describe and explain the plasma cutting process of ferrous and non-ferrous materials - 
Quality control system and standards; Plasma cutting processes; Specific work site safety practices and use of personal protective equipment; Use of task related lifting equipment; Demarcation of work area; Detection of visible cutting defects/abnormalities and corrective action to be taken; Identification, location and functions of equipment and tools, components and materials; Pre-operational checks on equipment; Units of measurement; Methods of securing material; Verify the use of the selected task related cutting consumables and equipment; Characteristics of materials and gasses; Trouble shooting during machine operation and the rectification
	Welder  :  Plasma Arc Cutting (3)

SO1, 2, 4

Select equipment and consumables for plasma cutting Prepare a work area. Establish normal conditions after completion
	No learning content is found for plasma-cutting

	
	
	243077 - Cut material using the oxy-fuel pipe cutting device in SO1
	
	

	
	
	243080 - Cut material using the oxy-fuel profile cutting machine in SO1
	
	

	
	
	243081 - Cut material using the oxy-fuel straight-line cutting machine in SO1
	
	

	7
	Electrodes and Welding Rods in accordance with Welders’ Theory N2
	243067 - Weld workpieces using the oxy-acetylene gas welding process in the downhand position: SO1/ AC4 - Describe the gas welding process and related equipment
	WCI2/001/06/01 – Acetylene Welding (2)

SO1:

Select the required gas welding equipment. 
	Welding NCV  L2

Topic 1: Arc Welding Principles

Welding NCV  L3

Topic 1: Arc Welding Principles

	
	
	243072 - Braze metals using the oxy-fuel brazing process 
	No learning content found
	

	
	
	243069 - Weld carbon steel workpieces using the shielded metal arc welding process in the downhand position: SO1/ AC4 - Describe the SMAW process and related equipment
	WCI2/003/06/01 - Arc Welding (2) 

SO1 Select welding equipment and consumables according to documentation
	

	
	
	243076 - Weld carbon steel workpieces using the cored-wire welding process in the downhand position: SO1/ AC4 - Describe the CWAW process and related equipment
	
	

	
	
	243066 - Weld carbon steel workpieces using the gas metal arc welding process in the down-hand position: SO1/ AC4 - Describe the GMAW process and related equipment
	METAL INERT GAS WELDING (4) WCI4/001/06/01

SO1:Select welding equipment and consumables for MIG welding
	

	
	
	243068 - Weld carbon steel workpieces using the gas tungsten arc welding process in the downhand position: SO1/ AC4 - Describe the GTAW process and related equipment
	WCI3/001/06/01 - Gas Tungsten Arc Welding(3)

SO1 Select welding equipment and consumables according to documentation 
	

	8
	Heat Treatment in accordance with Welders’ Theory N2
	13275 - Perform heat treatment processes on engineering metals Understanding confirmed: Respond to 'what if' and 'why' questions covering: The heat treatment of metal; The heat treatment process - sequence, procedures and techniques; Safety hazards associated with heat treatment; Equipment used; Personal protective equipment used; Applicable theory
	No learning content is found for the heat treatment of metals
	Engineering Fundamentals NCV  L2

Topic 1: The S.A Manufacturing Engineering and Technology Environment

 


Annexure H:
MATHEMATICS N2 Trade SUBJECT / NQF G-MET Knowledge Component Comparison
	No.
	N2 SYLLABUS - MATHEMATICS
	NQF G-MET
	SAQA
	SPECIFIC OUTCOME 

	
	
	
	
	

	1
	Pocket Calculator
	 
	 
	 

	2
	EXPONENTS AND LOGARITHMS
	 
	 
	 

	3
	ALGEBRA - Manipulation of technical formulae and Factors
	Demonstrate understanding of rational and irrational numbers and number systems 
	7480 / L2
	SO1,2, - Rational and irrational numbers and number systems 

	4
	ALGEBRA - • Lowest  Common Multiple (LCM); Highest Common Factor(HCF), Algebraic Fractions and Mathematical Rules for the Removal of Brackets
	Demonstrate understanding of rational and irrational numbers and number systems 
	7480 / L2
	SO1,2,3 - Use and analyse computational tools and strategies, and make estimates and approximations; Demonstrate understanding of numbers and relationships among numbers and number systems (work with rational and irrational numbers; explore repeating decimals and convert them to common fraction form; use scientific notation for small and large numbers) 

	5
	ALGEBRA - Linear Equations; Simultaneous and Quadratic Equations - functions (y=mx+c); calculation of roots, axis of symmetry, turning points and y-intercept; 
	Work with a range of patterns and functions and solve problems 
	9007 / L2
	SO1,2 - Work with the following basic functions: y =ax +b; y =LIX*+b; y =ax; xy=k, 
In terms of their: 
-Shape and symmetry, 
-Finding function values, 
-Finding input values, 
-Analysing the behaviour of function values (the rate of change). 

	6
	GRAPHS (Straight-line; Parabola; Hyperbola; Circle)
	Describe, apply, analyse and calculate shape and motion in 2-and 3-dimensional space in different contexts 
	9013 / L3
	SO 1,2 - Estimate, measure and calculate physical quantities to solve problems in practical situations; Explore transformations of two dimensional geometric figures

	7
	FRACTIONS (Decimal; Percentages; Mensuration; Mid-ordinate Rule; Root of Mean Square (RMS)
	Represent analyse and calculate shape and motion in 2-and 3-dimensional space in different contexts 
	9016 / L4
	SO1 - Represent data in the form of tables, charts and graphs 

	8
	VECTORS (Radian measures; Angular Velocity; Peripheral Velocity) and Proportionality
	 
	 
	 

	9
	GEOMETRY (Parallel lines; Interior Angles; Pythagoros Theorem; Similar Triangles; Chords, Angles and Tangents; Segment of Circle
	Identify, describe, compare, classify, explore shape and motion in 2-and 3-dimensional shapes in different contexts 
	9008
	S01,2 - Estimate, measure and calculate physical quantities to solve problems in practical situations; Explore transformations of two dimensional geometric figures. 

	
	
	Describe, apply, analyse and calculate shape and motion in 2-and 3-dimensional space in different contexts 
	9013 / L3
	SO1,2 - Measure, estimate, and calculate physical quantities in practical situations; Explore, describe and represent, interpret and justify geometrical relationships and conjectures

	
	
	Represent analyse and calculate shape and motion in 2-and 3-dimensional space in different contexts 
	9016 / L4
	SO1,2 - Measure, estimate, and calculate physical quantities in practical situations relevant to the adult Explore, analyse & critique, describe & represent, interpret and justify geometrical relationships


Annexure I :
ENGINEERING SCIENCE N2 Trade SUBJECT / NQF G-MET Knowledge Component Comparison
	No.
	N2 SYLLABUS – ENG. SCIENCE
	NQF G-MET
	SAQA 
	SPECIFIC OUTCOME DESCRIPTION

	1
	Dynamics in accordance with Engineering Science N2
	No unit standard / learning content found
	No unit standard / learning content found
	No unit standard / learning content found

	
	•Distance – displacement speed and velocity
	
	
	

	
	•Graphic representation of motion
	
	
	

	 2
	Statics in accordance with Engineering Science N2
	No unit standard / learning content found
	No unit standard / learning content found
	No unit standard / learning content found

	
	•Parallelogram of forces, resultant, equilibrium, components of a force
	
	
	

	
	•Moments
	
	
	

	
	•Couples
	No unit standard / learning content found
	No unit standard / learning content found
	No unit standard / learning content found

	3
	Energy and momentum in accordance with Engineering Science N2
	No unit standard / learning content found
	No unit standard / learning content found
	No unit standard / learning content found


	
	•Potential and kinetic energy
	
	
	

	
	•Energy of falling bodies
	
	
	

	
	•Momentum
	
	
	

	4
	Work done, Power and Efficiency in accordance with Engineering Science N2
	No unit standard / learning content found
	No unit standard / learning content found
	No unit standard / learning content found

	
	•Work done and Power
	
	
	

	
	•Calculations of work done and power
	
	
	

	
	•Efficiency
	
	
	

	5
	Mechanical drives and lifting machines in accordance with Engineering Science N2
	Maintain direct drives
	13280/L3
	Indicators:

	
	•Gear and belt drives
	
	
	Working principles of components are accurately explained

	
	•Chain and toothed belt drives
	
	
	 

	
	•Lifting machines
	
	
	 

	
	 
	Maintain indirect drives
	13214/L3
	EEK / Indicators:

	
	 
	
	
	Working principles of components are accurately explained

	
	 
	
	
	Theory: rules, principles, laws: 

	6
	Hydraulics in accordance with Engineering Science N2 •Density of a liquid
	Maintain hydraulic systems
	253415/L4
	SO1 Identify and discuss the principles and applications of hydraulics. 

	
	•Pressure exerted by a vertical column of liquid
	
	
	

	
	•Pascal’s principle
	
	
	

	
	•Pressures
	Maintain pneumatic systems
	253361/L4
	SO1 Identify and discuss the principles and applications of pneumatics. 

	7
	Friction in accordance with Engineering Science N2
	Maintain direct drives
	13280/L3
	EEK - 10% OF N2 Equivalence

	
	•Types of friction and influencing factors
	
	
	

	
	•Angle of repose
	
	
	

	
	•Friction in practice
	Maintain indirect drives
	13214/L3
	EEK - 10% OF N2 Equivalence

	8
	Heat in accordance with Engineering Science N2
	Perform heat manipulation processes on plate, pipe and structural materials 
	244341
	SO1 Discuss and explain the effects of heat on plate, pipe and structural steelwork

	
	•Relationship between temp and heat
	
	
	 

	
	•Conservation of heat
	
	
	EEK Theory: rules, principles, laws:

	
	•Fuels
	
	
	Applicable metallurgical theory as it relates to the heat manipulation of metal parts; Expansion and contraction

	
	•Linear expansion
	
	
	 

	
	•Steam 
	
	
	 

	
	•Evaporation other than water
	
	
	 

	9
	Particle structure of Matter in accordance with Engineering Science N2
	No unit standard / learning content found
	 No unit standard / learning content found
	 No unit standard / learning content found

	
	•Atoms and atomic structure
	
	
	

	
	•Transfer of electrons and formation of ions
	
	
	

	
	•Electrolytes
	
	
	

	
	•Electrolytes in practice
	No unit standard / learning content found
	No unit standard / learning content found
	No unit standard / learning content found

	10
	Electricity in accordance with Engineering Science N2
	Understand fundamentals of electricity 
	 258967/L2
	SO1 Explain the basic concepts of electricity

	
	•Resistors in circuit
	
	
	SO3 Explain the basic fundamentals of power generation and distribution

	
	•Resistivity
	
	
	SO5 Draw and interpret series, parallel and series-parallel DC resistive circuits and calculate variables

	
	•Magnetism
	
	
	SO2 Explain magnetic theory


Annexure J :
ENGINEERING DRAWINGS N2 Trade SUBJECT / NQF G-MET Knowledge Component Comparison
	No.
	N2 SYLLABUS – ENG. DRAWING
	NQF G-MET
	SAQA 
	SPECIFIC OUTCOME DESCRIPTION

	1
	Fundamentals of engineering drawing in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	SO1. Discuss and explain basic engineering drawing concepts and material lists 

	
	
	
	
	Understanding confirmed Respond to `what if` and `why` questions covering: 

	
	
	
	
	Measurement and dimensions; Use of measurement scales; Concepts of basic geometry and unit of measurement; Line types; To scale drawings; Projections; Dimensioning 

	 2
	Perception in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	 

	3
	Engineering Drawing: Equipment and Skills - in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	 

	
	
	
	
	 

	4
	Line types in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	 

	
	
	
	
	 

	5
	Freehand drawing in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	EEK 4 – Procedures and techniques

	
	
	
	
	• freehand sketches 

	6
	Printing in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	EEK 5. Theory: rules, principles, laws: 

	
	
	
	
	Units of measurement (conversion) and measurement scales; Basic geometry; Dimensioning

	7
	Dimensions in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	 

	
	
	
	
	 

	8
	Screw threads in accordance with Engineering Drawing N2
	No unit standard / learning content found
	No unit standard / learning content found
	No unit standard / learning content found

	9
	Thread fasteners in accordance with Engineering Drawing N2
	Assemble and mechanically join sheet, plate, tube, pipe and steel sections  
	 12246/L2
	EEK - Purpose of: Calculations; Safety checks; Mechanical fasteners ; Assembly methods; Correct identification of assembly components

	10
	Orthographic projection in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	SO2.Interpret basic engineering drawing

	
	
	
	
	SO2. Range

	
	
	
	
	Engineering drawings interpreted are limited to first and third angle orthographic projection, isometric and oblique, including hidden detail and single plane sectional views

	
	
	
	
	SO3.Produce drawing

	
	
	
	
	 SO 3. Range 

	
	
	
	
	 

	
	
	
	
	Engineering drawings produced are limited to first and third angle orthographic projection, isometric and oblique.

	
	
	
	
	Engineering drawings produced must meet required recognised international drawing standards. 

	
	
	
	
	 

	11
	Orthographic projection: Sectional Drawings in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	 

	
	
	
	
	 

	12
	Developments in accordance with Engineering Drawing N2
	Read, interpret and produce basic engineering drawings 
	 12215/L2
	SO3.Interpret and draw a development using the parallel-line method

	
	
	
	
	SO4. Interpret and draw a development using the radial-line method.

	
	
	
	
	SO5. Interpret and draw a development using triangulation

	13
	Curves of penetration in accordance with Engineering Drawing N2
	No Unit Standards
	 No Unit Standards
	 No Unit Standards

	
	
	
	
	

	
	
	
	
	

	14
	Rivets and riveted joints in accordance with Engineering Drawing N2
	Assemble and mechanically join sheet, plate, tube, pipe and steel sections  
	 12246/L2
	EEK - Purpose of: Calculations; Safety checks; Mechanical fasteners ; Assembly methods; Correct identification of assembly components

	15
	Welded joints in accordance with Engineering Drawing N2
	Use welding definitions and symbols
	14713/L2
	SO1. Know the basics of welded joints and their terminology

	
	
	
	
	AC2.Different joints and their characteristics are explained and described

	16
	Engineering materials in accordance with Engineering Drawing N2
	Identify fabrication materials, their characteristics and applications used in engineering 
	244345/L2
	Metals, alloys and non-metals (stainless-types, aluminium, mild steel, copper, bronze, brass, galvanized or coated). Rolled steel sections (RSJ, channel, angle, I and H-beam, etc.); Solid and hollow profiles (T-bar, Z-bar, square, round, rectangular-bar/tubing, etc.); Types of metal sheet and plate (Flat, chequer, etc.). 

	
	
	
	
	Indicators: Descriptions and explanations are clear and accurate and demonstrate the learner understands the concepts and content

	 
	
	Identify engineering materials, their characteristics and applications and common metal tests used in engineering
	12477/L2
	SO1.Identify materials used in common engineering applications

	
	
	
	
	AC3. Common applications and methods of processing and manufacturing of engineering materials described and explained. 


Annexure K :
PLATER AND STRUCTURAL STEEL DRAWING N2 Trade SUBJECT / NQF G-MET Knowledge Component Comparison

	No.
	N2 SYLLABUS – PLATE & STRUCTURAL STEEL DRAWING
	NQF G-MET
	SAQA 
	SPECIFIC OUTCOME DESCRIPTION

	1
	Principles of projection in accordance with Plating & Structural Steel Drawing N2
	 Draw and interpret simple plate, pipe and structural steel plate, pipe and structural steel drawings 
	 243075/L2
	SO 1. Demonstrate methods of construction to produce basic plate, pipe and structural steel plate, pipe and structural steel drawings and sketches. 

SO 2. Draw and interpret basic plate, pipe and structural steel engineering projections. 

Range: Circular and hexagonal prisms; Cone sections - parabola, hyperbola and ellipse; Cone - side view; Pyramid. 

	
	
	Draw and interpret complex plate, pipe and structural steel plate, pipe and structural steel drawings 
	243086/L3
	SO 1. Demonstrate methods of construction to produce complex plate and structural steel drawings and sketches. 

Drawing concepts and construction methods and techniques include: Projections (First and third angle orthographic). 

	 2
	Triangulation in accordance with Plating & Structural Steel Drawing N2
	 Draw and interpret simple plate, pipe and structural steel plate, pipe and structural steel drawings 
	 243075/L2
	SO 5. Interpret and draw a development using triangulation. 

	
	
	Draw and interpret complex plate, pipe and structural steel plate, pipe and structural steel drawings 
	243086/L3
	SO 5. Produce form-to-form (transformer) developments by triangulation. 

Range: Developments include all of the following: 
Hoppers, chutes. 
Triangulation methods include the following applications: Rectangle-to-circle transformer.; Circle-to-circle transformer; Semi-circle-to-circle transformer (hopper); Rectangle, semi-circle-to-circle hopper.


	3
	Spiral work in accordance with Plating & Structural Steel Drawing N2
	NOT EVIDENT IN NQF PROGRAMMES
	
	NOT EVIDENT IN NQF UNIT STANDARDS

	4
	Developments in accordance with Plating & Structural Steel Drawing N2
	 Draw and interpret simple plate, pipe and structural steel plate, pipe and structural steel drawings 
	 243075/L2
	SO 3. Interpret and draw a development using the parallel-line method. 

SO 4. Interpret and draw a development using the radial-line method. 

SO 5. Interpret and draw a development using the triangulation method. 

	
	
	Read, interpret and produce basic engineering drawings 


	 12215/L2
	SO3.Interpret and draw a development using the parallel-line method

SO4. Interpret and draw a development using the radial-line method.

SO5. Interpret and draw a development using triangulation

	
	
	Draw and interpret complex plate, pipe and structural steel plate, pipe and structural steel drawings 
	243086/L3
	SO 3. Develop cones-, pyramid- and sphere-segments. 

Range: The aim of this outcome is to fulfil the didactic requirements of this learning unit, viz: by introducing the ability to produce developments of the following cones, pyramids and spherical segments. 


	5
	Parallel-line method in accordance with Plating & Structural Steel Drawing N2
	 Draw and interpret simple plate, pipe and structural steel plate, pipe and structural steel drawings 
	 243075/L2
	SO 3. Interpret and draw a development using the parallel-line method. 

Range: Right and oblique cone; Common central sphere; Right pyramid; Conical T-junction. 

	6
	Detailed drawing of structural components in accordance with Plating & Structural Steel Drawing N2
	Draw and interpret complex plate, pipe and structural steel plate, pipe and structural steel drawings 
	243086/L3
	SO 3. Describe structural steel detailing processes and related components. 

Range: Developments include all of the following: Cone-segments; Oblique-cone; Pyramidal segments; Hoppers; Chutes; Sphere segments; Conical and cylindrical joints; Triple intersections. 

	
	
	Interpret, read and produce structural steel drawings for workshop fabrication 
	262965/L4
	SO 2. Applying knowledge of beams, plate and box girders to produce a workshop fabrication drawing. 

SO 3. Identify and detail bolted and welded columns. 

SO 4. Identify and detail bolted and welded latticed girders. 

SO 5. Identify and detail welded and bolted roof trusses. 

SO 6. Identify and detail bracings.


Annexure L :
InduStrial ELETRONICS N2 Trade SUBJECT / NQF G-MET Knowledge Component Comparison

	No.
	N2 SYLLABUS – INDUSTRIAL ELECTRONICS
	NQF G-MET
	SAQA 
	SPECIFIC OUTCOME DESCRIPTION

	1
	Atom theory in accordance with N2 Industrial Electronics
	Understand basic electronic theory and components; 
	258977; Level 3; 4 credits
	SO1 – 

AC1.The structure of the atom is drawn and explained within the context of basic electron theory. 

AC2. Free electrons are explained within the context of electron theory principles.

AC3 - Conduction and different types of current is explained and understood within the context of electron theory principles. 

AC4. The bonding processes between different molecule types are explained and lattice structures drawn within the context of valence electron principles 

SO2-

AC1. The different types, values and symbols of resistors are listed and explained in relation with basic electronic theory and applications

	
	
	Understand fundamentals of electricity
	258967; Level 2; 8 credits.
	So1-

Ac4. The basic principles of voltage and current flow in an electrical circuit are explained in terms of electron theory

	2
	Direct current theory in accordance with N2 Industrial Electronics
	Understand basic electronic theory and components
	258977; Level 3; 4 credits
	SO4-

AC1. The operation of various rectifier techniques is explained with the aid of graphics.

AC2. The operation of half wave and full wave rectifiers are explained with the aid of graphics.

AC3. A basic DC power supply consisting of a transformer and rectifier is explained with the aid of graphics and the output voltage demonstrated with the aid of an oscilloscope.

AC4. Basic calculations of the voltages and currents around rectifier circuits are done in relation with full wave and half wave rectification and verified with the aid of an oscilloscope.

ACR. Peak, RMS and average values

	
	
	Understand fundamentals of electricity
	258967; Level 2; 8 credits.
	SO3

AC3. Generation of DC is explained in terms of a single loop in a magnetic field.

SO5 - Draw and interpret series, parallel and series-parallel DC resistive circuits and calculate variables.

SO6-

AC1. Series, parallel and series-parallel circuits are drawn and interpreted according to instructions.

AC2. Resistance, voltage, current and power variances are interpreted and calculated in series circuits according to instructions.

AC3. Resistance, voltage, current and power variances are interpreted and calculated in parallel circuits according to instructions.

AC4. Resistance, voltage, current and power variances are interpreted and calculated in series-parallel circuits according to instructions

	
	
	Construct DC power supplies
	259169; Level 5; 5 credits
	S01-

Describing and using basic DC power supplies. 

SO4-

Measuring regulation and ripple of the power supply. 

	3
	Alternating current in accordance with N2 Industrial Electronics
	Understand fundamentals of electricity
	258967; Level 2; 8 credits.
	So3-

Ac4. Generation of single phase AC is explained in terms of a single loop in a magnetic field

	
	
	Understand basic electronic theory and components
	258977; Level 3; 4 credits
	SO4-

AC4. Basic calculations of the voltages and currents around rectifier circuits are done in relation with full wave and half wave rectification and verified with the aid of an oscilloscope.

ACR. Peak, RMS and average values

	4
	Semi-conductor diodes in accordance with N2 Industrial Electronics
	Understand basic electronic theory and components
	258977; Level 3; 4 credits
	SO1- 

AC5. Doping of intrinsic materials is understood and explained in terms of p-type and n-type semiconductor principles

AC6. The effect of heat on semiconductor materials and conductors are explained in relation with its conductivity characteristics. 

SO3 – 

AC1. The creation and biasing of a P-N junction is described and graphically illustrated within the context of semiconductor theory

AC2. The effect of temperature on a P-N junction is described within the context of semiconductor theory. 

AC3. The forward biasing and reverse biasing curves are drawn and described within the context of semiconductor theory.

AC4. The different types of specialised diodes are identified and described within the context of semiconductor theory.



	5
	Semi-conductor transistors in accordance with N2 Industrial Electronics
	Understand basic electronic theory and components
	258977; Level 3; 4 credits
	SO5-

AC1. The operation of a correctly biased PNP and NPN transistor is explained.

AC2. The Quiescent point is defined correctly in relation with transistor theory.

AC3. Basic load line calculations are carried out in relation with transistor theory.

AC4. The operation of a transistor as a switch is explained with the aid of a circuit diagram.

AC5. The operation of a transistor as an amplifier is explained with the aid of a circuit diagram

	6
	Measuring instruments in accordance with N2 Industrial Electronics
	Install and commission electrical metering units, measuring instruments and control devices
	259078; Level 2; 8 credits
	SO3- Prepare, install and connect electrical metering units or measuring instruments and control devices.

AC1. The applicable instruments and control device specifications are determined and verified according to job specifications

	7
	Transducers in accordance with N2 Industrial Electronics
	Maintain Specialized Sensing Devices
	116059; Level 4; 15 credits
	SO1-

AC1. Identify the different types of specialized sensing devices.

AC2. Explain the operation and application of the different types of specialized sensing devices.

AC3. Explain the application of specialized sensing devices.

SO4-

AC1. The correct tools, calibration and test equipment and relevant manuals/data sheets are selected for the calibration procedure

AC3. The specialized sensing devices are calibrated within the tolerances specified by the manufactures calibration manuals.

AC4. The calibration sheets and associated documentation is accurately completed

	8
	Synchro systems in accordance with N2 Industrial Electronics
	No unit standard / learning content found
	No unit standard / learning content found
	No unit standard / learning content found

	9
	The Decibel in accordance with N2 Industrial Electronics
	Demonstrate knowledge of the physics of sound 
	252384; Level 5; 8 credits
	SO1-Demonstrate knowledge of scientific principles of sound. 

Demonstrate understanding of the speed of sound SO2-and implications for noise measurement. 

SO3-Demonstrate understanding of noise measurement


ANNEXURE M:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR BOILERMAKER N2 TRADE THEORY SUBJECT
	TYPE
	ID
	G-MET UNIT STANDARD TITLE
	LEVEL
	SO

	Core 
	12219 
	Select, use and care for engineering power tools 
	Level 2 
	1,2,3,4,5,6

	Core 
	12239 
	Mechanically cut, drill and punch fabrication materials. 
	Level 2 
	1,2,3,4,5,6

	Core 
	12240 
	Form and shape sheet-metal using hand or power operated machines 
	Level 2 
	1,2,3,4,5,6

	Core 
	12244 
	Form and shape sheet, plate, pipe and structural section using power machinery 
	Level 3 
	1,2,3,4,5,6

	Core 
	12246 
	Assemble and mechanically join sheet, plate, tube, pipe and steel sections 
	Level 3 
	1,2,3,4,5,6

	Core 
	12252 
	Develop and fabricate from complex drawings 
	Level 4 
	1,2

	Core 
	12253 
	Cut, drill and punch, assemble and mechanically join structural steel work 
	Level 4 
	1,2

	Core 
	13214 
	Operate and monitor a drilling machine to produce simple components 
	Level 2 
	1,2,3,4,5,6

	Elective 
	13275 
	Perform heat treatment processes on engineering metals 
	Level 3 
	1,2,3

	Elective 
	14492 
	Identify, interpret and produce working piping drawings 
	Level 4 
	1,2,3

	Elective 
	14698 
	Cut materials using plasma cutting 
	Level 4 
	1,2,3

	Elective 
	14713 
	Use welding definitions and symbols 
	Level 2 
	1,2,3

	Elective 
	243056 
	Weld carbon steel workpieces using the shielded metal arc welding process in all positions 
	Level 2 
	1,2

	Elective 
	243058 
	Weld carbon steel workpieces using the gas tungsten arc welding process in all positions 
	Level 3 
	1,2

	Elective 
	243066 
	Weld carbon steel workpieces using the gas metal arc welding process in the down-hand position 
	Level 2 
	1,2

	Core 
	243067 
	Cut materials using the oxy-fuel gas cutting process (manual cutting) 
	Level 2 
	1,2,3

	Core 
	243072 
	Weld workpieces using the oxy-acetylene gas welding process in the downhand position 
	Level 2 
	1,2,3

	Core 
	243075 
	Draw and interpret simple plate, pipe and structural steel plate, pipe and structural steel drawings 
	Level 2 
	1,2,3,4,5,6

	Elective 
	243076 
	Weld carbon steel workpieces using the cored-wire welding process in the downhand position 
	Level 2 
	1,2

	Core 
	244339 
	Mark off and fabricate sections using the contour marker method 
	Level 3 
	1,2,3,4

	Elective 
	244340 
	Fasten components by means of swage lock bolts (Huck bolt) 
	Level 2 
	1,2,3,4,

	Core 
	244342 
	Measure and mark off steel profiles 
	Level 2 
	1,2,3

	Core 
	244345 
	Identify fabrication materials, their characteristics and applications used in engineering 
	Level 2 
	1,2,3

	Elective 
	244346 
	Layout and fabricate a metal structure 
	Level 3 
	1,2


ANNEXURE N:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR DIESEL MECHANIC AND MOTOR MECHANIC N2 TRADE THEORY SUBJECTS
	TYPE
	ID
	G-MET UNIT STANDARD TITLE
	LEVEL
	SO

	Elective
	10585
	Describe bearing types, designs and application theories associated with process plants 
	 Level 3
	Underpinning Knowledge

	Elective
	12220
	Service and repair conventional automobile ignition systems
	Level 3
	1, 2, 4, 5

	Elective
	12331
	Diagnose and repair engine management systems 
	Level 4
	2

	Elective
	13282
	Maintain brakes and clutches 
	Level 3
	1, 9

	Elective
	15099
	Install vehicle drive train components 
	Level 3
	2

	Elective
	15100
	Check and adjust steering geometry
	Level 3
	1, 3, 6

	Elective
	15105
	Install vehicle sub-components 
	Level 3
	2

	Elective
	243769
	Demonstrate knowledge of lubrication
	Level 2
	1

	Core
	244048
	Inspect, assess and report on external components of engines
	Level 3
	1

	Core
	244049
	Repair and assemble automotive components 
	Level 3
	1, 3

	Core
	244053
	Dismantle automotive main components 
	Level 3
	2

	Elective
	244056
	Understand the fundamentals of engine technology
	Level 3
	1, 2, 3, 4

	Core
	244107
	Repair vehicle differentials
	Level 4
	1, 3, 4

	Core
	244117
	Carry out post installation checks on a remanufactured engine 
	Level 4
	2, 5

	Core
	244126
	Diagnose and repair hydraulic systems
	Level 4
	1, 2, 3, 4, 5

	Core
	244131
	Diagnose and repair hydraulic brake systems 
	Level 4
	1, 4

	Elective
	244132
	Diagnose and repair air and air over hydraulics brake systems 
	Level 4
	1, 3, 4

	Elective
	244133
	Demonstrate knowledge of forced induction performance enhancing systems
	Level 4
	1,2,3

	Elective
	244143
	Repair manual transmissions 
	Level 4
	4

	Elective
	244144
	Diagnose and repair steering system components
	Level 4
	1, 2, 3, 4

	Core
	244686
	Demonstrate understanding of the principles of fluid power 
	Level 2
	2, 3

	Elective
	244690
	Demonstrate basic knowledge of hydraulic components 
	Level 2
	1, 2, 3, 4 

	Elective
	244704
	Select and fit seals in fluid power applications
	Level 3
	2

	Elective
	253425
	Repair internal combustion engines 
	Level 3
	1

	Elective
	253440
	Assemble mechanical components 
	Level 2
	1

	Core
	260658
	Diagnose and repair automatic transmissions
	Level 4
	1, 4

	Elective
	260678
	Diagnose and repair forced induction systems
	Level 4
	1, 6

	Core
	260679
	Demonstrate knowledge of fuel supply and engine management systems 
	Level 3
	1, 2, 4, 5, 7, 8

	Core
	260717
	Remove and fit automobile components
	Level 2
	1

	Core
	260718
	Remove and install fuel system components 
	Level 3
	1

	Elective
	260723
	Install, test and maintain a basic fluid power system
	Level 3
	2


ANNEXURE O:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR ELECTRICAL N2 TRADE THEORY SUBJECT
	TYPE
	ID
	UNIT STANDARD TITLE
	LEVEL
	SO

	Elective
	10234
	Install low voltage transformers
	Level 2
	1

	Core
	10270
	Construct Basic Electronic Circuits 
	Level 3
	1

	Core
	113873
	Understand basic electrical and mechanical engineering principles  
	Level 4
	1, 2, 6

	Elective
	258918
	Select, use and care for electrical measuring and testing instruments  
	Level 3
	1, 2, 4

	Core
	258921
	Install, join and terminate Low Voltage cables and conductors  
	Level 2
	1, 2, 3, 4, 5

	Elective
	258924
	Fault Find, Test and Repair Domestic Appliances  
	Level 3
	1

	Core
	258935
	Design and construct a single phase circuit  
	Level 2
	1, 2

	Core
	258937
	Install, maintain or replace Low Voltage distribution boards, protection devices and components 
	Level 2
	1, 2, 3

	Elective
	258938
	Handle and care for portable electrical earthing gear and related equipment  
	Level 2
	1

	Core
	258960
	Install electric wire ways  
	Level 2
	1, 2, 3

	Core
	258967 
	Understand fundamentals of electricity  
	Level 2
	1,2,3, 4, 5

	Core
	258968
	Wire and commission domestic or commercial electrical circuits
	Level 3
	1, 2, 5 

	Core
	258977
	Understand basic electronic theory and components
	Level 3
	1, 2, 3, 4, 5 

	Core
	259017
	Identify, inspect, clean and maintain electrical rotating machines  
	Level 2
	2, 3

	Elective
	259037
	Design and install electrical wire ways  
	Level 3
	1, 2, 3

	Core
	259038
	Maintain and repair direct-on-line AC rotating machines and control gear
	Level 3
	1

	Core
	259077
	Install and commission direct-on-line AC rotating machines and control gear
	Level 3
	1, 2, 3

	Core
	259078
	Install and commission electrical metering units, measuring instruments and control devices
	Level 3
	2, 3

	Core
	259177
	Maintain, test and repair AC machines and control gear
	Level 4
	1, 2

	Elective
	259180
	Fault-find and repair a DC powered machine 
	Level 4
	1

	Elective
	259187
	Install and terminate Medium Voltage cables 
	Level 4
	4

	Elective
	259189
	Joint Medium Voltage cables
	Level 4
	2, 3, 4

	Core
	259200
	Design, construct and commission three phase electrical circuits 
	Level 4
	1, 2, 3

	Elective
	259204
	Operate on Medium Voltage networks  
	Level 4
	1

	Core
	259217
	Install and commission AC machines and control gear  
	Level 4
	1, 2, 3, 4


ANNEXURE P:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR ENGINEERING DRAWING N2 SUBJECT
	TYPE
	ID
	UNIT STANDARD TITLE
	LEVEL
	SO

	Electives
	 12215
	Read, interpret and produce basic engineering drawings 


	L2
	SO 1,2,3,4

	Electives
	12246
	Assemble and mechanically join sheet, plate, tube, pipe and steel sections 
	L2
	EEK

	Electives
	12477
	Identify engineering materials, their characteristics and applications and common metal tests used in engineering
	L2
	SO1 – AC3

	Electives
	14713
	Use welding definitions and symbols
	L2
	SO 1 – AC2

	Electives
	244345
	Identify fabrication materials, their characteristics and applications used in engineering 
	L2
	SO 1, 2


ANNEXURE Q:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR ENGINEERING SCIENCE N2 SUBJECT
	NLRD
	GMET UNIT STANDARD TITLE
	LEVEL
	SO

	No unit std.
	Dynamics in accordance with Engineering Science N2

• Distance – displacement speed and velocity

• Graphic representation of motion
	Level 3
	To be sourced

	No unit std.
	Statics in accordance with Engineering Science N2

• Parallelogram of forces, resultant, equilibrium, components of a force

• Moments

• Couples
	Level 3
	To be sourced

	No unit std.
	Energy and momentum in accordance with Engineering Science N2

• Potential and kinetic energy

• Energy of falling bodies

• Momentum
	Level 3
	To be sourced

	No unit std.
	Work done, Power and Efficiency in accordance with Engineering Science N2

• Work done and Power

• Calculations of work done and power

• Efficiency
	Level 3
	To be sourced

	13280
	Maintain direct drives
	Level 3
	SO1 

	13214
	Maintain indirect drives
	Level 3
	Essential embedded knowledge

	253415
	Maintain hydraulic systems
	Level 4
	Essential embedded knowledge

	244341
	Perform heat manipulation processes on plate, pipe and structural materials 
	Level 4
	SO1/EEK

	No unit std.
	Particle structure of Matter in accordance with Engineering Science N2

• Atoms and atomic structure

• Transfer of electrons and formation of ions

• Electrolytes

• Electrolytes in practice
	Level 3
	To be sourced

	258967
	Understand fundamentals of electricity 
	Level 2
	SO1,2,3,5


ANNEXURE R:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR FITTER AND TURNER N2 TRADE THEORY SUBJECTS
	NLRD
	ID
	G-MET UNIT STANDARD TITLE
	LEVEL
	SO

	Core
	12215
	Read, interpret and produce basic engineering drawings
	2
	EEK

	Core
	13216
	Maintain indirect drives
	2
	EEK

	Core
	13219
	Maintain static seals in machines or equipment
	2
	EEK

	Core
	13220
	Keep the work area safe and productive
	Level 2
	1:1, EEK

	Core
	13221
	Perform routine maintenance
	2
	EEK

	Core
	13277
	Maintain lubricating systems
	3
	EEK

	Core
	13280
	Maintain direct drives
	3
	EEK

	Core
	13283
	Maintain bearings in machines and equipment
	3
	EEK

	Core
	13298
	Produce detailed engineering drawings
	3
	EEK

	Core
	13303
	Align machines and equipment using laser technology
	4
	EEK

	Core
	13325
	Maintain gearboxes
	4
	EEK

	Core
	253361
	Maintain pneumatic systems
	4
	EEK

	Core
	253391
	Maintain centrifugal pumps
	3
	EEK

	Core
	253415
	Maintain hydraulic systems
	4
	EEK

	Core
	253423
	Maintain motorised valves
	3
	EEK

	Core
	253439
	Maintain valves
	3
	EEK

	Core
	253440
	Assemble mechanical components
	2
	EEK

	Core
	253494
	Maintain compressors
	3
	EEK

	Core
	253497
	Maintain positive displacement pumps
	3
	EEK

	Core
	253577
	Maintain pipe systems and pipe components
	3
	EEK

	Core
	258678
	Operate and monitor a milling machine
	2
	EEK

	Core
	258679
	Operate and monitor a centre lathe
	2
	EEK

	Core
	258695
	Operate and monitor a surface grinding machine
	2
	EEK


ANNEXURE S:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR INSTRUMENT MECHANICIAN N2 TRADE THEORY
	TYPE
	ID
	UNIT STANDARD TITLE
	LEVEL
	SO:AC

	Core 
	244064
	Understand elementary process instrumentation 
	Level 1 
	2:2, 2:3, 2:4, 2:5, 3:2, 3:3, 3:4, 4:2, 4:3, 4:4, 5:3, 5:4, EEK


ANNEXURE T:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR MATHEMATICS N2 TRADE SUBJECT
	TYPE
	 NLRD
	G-MET UNIT STANDARD TITLE
	 LEVEL
	SO

	Fundamental
	9008 
	Identify, describe, compare, classify, explore shape and motion in 2-and 3-dimensional shapes in different contexts 
	Level 2 
	SO1,2

	Fundamental
	9007 
	Work with a range of patterns and functions and solve problems 
	Level 2 
	SO1,2,3

	Fundamental
	7480 
	Demonstrate understanding of rational and irrational numbers and number systems 
	Level 2 
	SO1,2

	Fundamental
	9013 
	Describe, apply, analyse and calculate shape and motion in 2-and 3-dimensional space in different contexts 
	Level 3 
	SO1,3

	Fundamental
	9010 
	Demonstrate an understanding of the use of different number bases and measurement units and an awareness of error in the context of relevant calculations 
	Level 3 
	Applicable to

Electrical Eng.

	Fundamental
	9015 
	Apply knowledge of statistics and probability to critically interrogate and effectively communicate findings on life related problems 
	Level 4 
	Applicable to manufacturing 

	Fundamental
	9016 
	Represent analyse and calculate shape and motion in 2-and 3-dimensional space in different contexts 
	Level 4 
	SO1,2,3


ANNEXURE U:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR PLATE AND STRUCTURAL STEEL DRAWING N2 SUBJECT
	TYPE
	NLRD
	G-MET UNIT STANDARD TITLE
	LEVEL
	SO

	Elective
	243075
	Draw and interpret simple plate, pipe and structural steel drawings
	L2
	1 

2 

3 

4 

5 

	Elective
	243086
	Draw and interpret complex plate, pipe and structural steel drawings
	L3
	1 

3
5 

	Elective
	262965
	Interpret, read and produce structural steel drawings for workshop fabrication
	L4
	2

3

4

5

6


ANNEXURE V:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR RIGGER N2 TRADE THEORY SUBJECT
	NLRD
	ID
	G-MET UNIT STANDARD TITLE
	LEVEL
	SO

	Elective 
	110163 
	Lift and move a load using a Tugger Winch 
	Level 2 
	1,2

	Elective 
	116231 
	Operate a cab controlled overhead crane 
	Level 2 
	1,2

	Elective 
	116235 
	Operate a pendant controlled overhead crane 
	Level 2 
	1,2

	Elective 
	116253 
	Operate a truck mounted loader crane 
	Level 2 
	1,2

	Elective 
	116981 
	Conduct advanced tower crane operations 
	Level 3 
	1,2,3,4

	Elective 
	117033 
	Demonstrate knowledge of wire rope, rigging accessories, anchor systems and rigging in cable yarding operations 
	Level 3 
	1,2

	Elective 
	242981 
	Operate defined purpose lift trucks 
	Level 2 
	1,2

	Core 
	253554 
	Identify and use steel wire ropes 
	Level 3 
	1,2,3,4

	Elective 
	253557 
	Conduct a routine inspection on an elevator 
	Level 4 
	1,2

	Core 
	253575 
	Inspect, use and care for manual lifting equipment and tackle 
	Level 2 
	1,2,3,4

	Elective 
	253585 
	Apply lubrication to a steel wire rope 
	Level 2 
	1,2

	Elective 
	253589 
	Transfer a load by means of snatching and anchoring 
	Level 4 
	1,2

	Elective 
	253594 
	Manoeuvre a load by utilising a temporary construction 
	Level 4 
	1,2,3

	Core 
	253595 
	Direct the operation of an overhead crane 
	Level 2 
	1,2,3

	Elective 
	253602 
	Examine a winder rope 
	Level 4 
	1,2,3

	Elective 
	253638 
	Sling and communicate during crane operations 
	Level 2 
	1,2,3,4

	Elective 
	253641 
	Terminate a steel wire rope by means of capping 
	Level 3 
	1,23

	Core 
	253654 
	Perform pre-use maintenance and inspection on lifting machinery and equipment 
	Level 3 
	1,2,3,4

	Elective 
	253655 
	Examine winder rope attachments 
	Level 4 
	1,2,3

	Core 
	253658 
	Perform a lifting task by using a mobile crane 
	Level 3 
	1,2,3

	Elective 
	253674 
	Install scraper rigs and rig scraper ropes in an underground workplace 
	Level 2 
	1,2,3,4

	Elective 
	253714 
	Install scraper ropes onto scraper winch drums 
	Level 2 
	1,2,3

	Core 
	253883 
	Lift and move a complex load using a winch 
	Level 4 
	1,2,3,4


ANNEXURE W:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR WELDER N2 TRADE THEORY SUBJECT
	NLRD
	ID
	G-MET UNIT STANDARD TITLE
	LEVEL
	SO

	Elective 
	14698 
	Cut materials using plasma cutting 
	Level 4 
	3

	Core 
	14712 
	Identify and select material to specification 
	Level 2 
	1,2,3

	Core 
	14713 
	Use welding definitions and symbols 
	Level 2 
	1,2,3

	Elective
	132275
	Perform heat treatment processes on engineering metals 
	Level 3
	1,2,3,4,5

	Core 
	243063 
	Weld carbon steel work-pieces using the shielded metal arc welding process in the down-hand position. 
	Level 2 
	1,2,3

	Core 
	243066 
	Weld carbon steel workpieces using the gas metal arc welding process in the down-hand position 
	Level 2 
	1,2,3

	Core 
	243067 
	Cut materials using the oxy-fuel gas cutting process (manual cutting) 
	Level 2 
	1,2

	Core 
	243068 
	Weld carbon steel workpieces using the gas tungsten arc welding process in the downhand position 
	Level 3 
	1,2

	Core 
	243069 
	Braze metals using the oxy-fuel brazing process 
	Level 2 
	1,2

	Core 
	243072 
	Weld workpieces using the oxy-acetylene gas welding process in the downhand position 
	Level 2 
	1,2,3

	Core 
	243076 
	Weld carbon steel workpieces using the cored-wire welding process in the downhand position 
	Level 2 
	1,2,3

	Elective 
	243077 
	Cut material using the oxy-fuel pipe cutting device 
	Level 3 
	3

	Elective 
	243080 
	Cut material using the oxy-fuel profile cutting machine 
	Level 3 
	3

	Elective 
	243081 
	Cut material using the oxy-fuel straight-line cutting machine 
	Level 3 
	3


ANNEXURE X:
G-MET UNIT STANDARD COMBINATION PROVIDING COMPARABLE CONTENT FOR INDUSTRIAL ELECTRONICS N2 SUBJECT
	NLRD
	ID
	UNIT STANDARD TITLE
	LEVEL
	SO

	Core
	258967 
	Understand fundamentals of electricity 
	Level 2 / 8 credits
	1,2,3,4,5

	Core
	259078 
	Install and commission electrical metering units, measuring instruments and control devices 
	Level 2 / 8 credits
	3

	Core
	258977 
	Understand basic electronic theory and components 
	Level 3 / 4 credits
	1,2,3,4,5

	Core
	259169
	Construct DC power supplies
	Level 5 / 5 credits
	1,4

	Core
	246656
	Demonstrate an understanding of the basic equipment and components used in a telecommunications environment 
	Level 4 / 5 credits
	1,2,3,4,5,6,7

	Core
	252384
	Demonstrate knowledge of the physics of sound 
	Level 5 / 8 credits
	1,2,3

	Core
	116059
	Maintain Specialized Sensing Devices
	Level 4 / 15 credits
	1,4
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