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Introduction

Ethiopia has embarked on a process of reforming its TVET-System. Within the policies and strategies of the Ethiopian Government, technology transformation – by using international standards and international best practices as the basis, and, adopting, adapting and verifying them in the Ethiopian context – is a pivotal element. TVET is given an important role with regard to technology transfer. The new paradigm in the outcome-based TVET system is the orientation at the current and anticipated future demand of the economy and the labor market.
The Ethiopian Occupational Standards (EOS) are - a core element of the Ethiopian National TVET-Strategy and an important factor within the context of the National TVET-Qualification Framework (NTQF).They are national Ethiopian standards, which define the occupational requirements and expected outcome related to a specific occupation without taking TVET delivery into account.

This document details the mandatory format, sequencing, wording and layout for the Ethiopian Occupational Standard comprised of Units of Competence.

A Unit of Competence describes a distinct work activity.  It is documented in a standard format that comprises:

· Occupational title, NTQF level

· Unit code

· Unit title

· Unit descriptor

· Elements and Performance criteria

· Variables and Range statement

· Evidence guide

Together all the parts of a Unit of Competence guide the assessor in determining whether the candidate is competent.

The ensuing sections of this EOS document comprise a description of the respective occupation with all the key components of a Unit of Competence:

· chart with an overview of all Units of Competence for the respective level  including the Unit Codes and the Unit Titles

· contents of each Unit of Competence (competence standard) 

· occupational map providing the technical and vocational education and training (TVET) providers with information and important requirements to consider when designing training programs for this standards and for the individual, a career path
UNIT OF COMPETENCE CHART
	Occupational Standard: Machining/Electrical Machines Servicing 

	Occupational Code: IND BME

	NTQF Level II


	







	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Prepare Basic Engineering Drawing

	Unit Code
	IND BME2 01 0214

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to perform manual drafting to produce simple engineering drawing.


	Elements
	Performance Criteria

	1. Prepare or make changes to  existing drawings
	1.1 Drafting principles are applied to produce a drawing that is consistent with standard operating procedures.
1.2 Dimensions, notes and specifications are indicated in the drawing in accordance with drafting principles and standards.
1.3 Drafting is accomplished safely and to prescribed procedures.
1.4 Completed drawing is presented for approval in accordance with standard operating procedures.

	2. Prepare engineering parts list
	2.1 Component parts are identified and organized by component type and/or in accordance with company/customer requirements.
2.2 Drawings and/or parts lists records are completed in accordance with standard operating procedures.

	3. Issue approved drawing
	3.1 Approved drawing and/or parts lists are copied and issued to relevant personnel in accordance with standard operating procedures.

3.2 Approved drawings and/or parts lists are stored and catalogued in accordance with standard operating procedures.


	Variable
	Range

	Drafting principles
	May include but not limited to:

· local standards

· international standards 

	Records
	May include but not limited to:

· cataloguing

· issuing security classifications

· filing 

· preparing distribution lists

	Issued
	May include but not limited to:

· hard copy

· photographic

· slide or transparency form including presentation as a single drawing and/or with other drawings

· support documentation as a package


	Relevant personnel
	May include but not limited to:

· supervisor

· technical personnel

· manufacturers

· suppliers

· contractors

· customers


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· identified drawing requirements

· prepared engineering .drawing or made changes to existing drawing

· prepared engineering parts list

· issued approved drawing

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Types and uses of drafting equipment and drawing instruments 

· Requirements and purpose of the engineering drawing  and/or parts list

· Sources of relevant data/information

· Drafting principles to be applied in the preparation of drawing

· Drawing symbols and standards

· Isometric, orthographic and exploded view drafting

· Tolerances and fits

· Shop mathematics (geometric principles and trigonometric functions

· Types and forms of supply of engineering materials 

· Types and uses of measuring instruments (scale, steel rule,

· Basic machine shop operations

· Procedures in checking, recording, copying and issuing  completed drawings and/or parts lists

· Procedures for safe handling, filing and storage of drawings and/or parts lists

· Pattern development procedures for sheet metal work
· Procedures in issuing approved drawings and/or parts lists
· Safe work practices

	Underpinning Skills
	Demonstrate skills of:

· Using drafting equipment and instruments

· Using measuring instruments 

· Reading and interpreting drawings and sketches

· Performing basic mathematical computations
· Producing/changing drawing to conform with the relevant standards

· Producing the component parts list with part name, description of part, material specification or part number, quantities and all other details specified by the customer and/or organizational procedures 
· Recording completed drawings and or parts lists in accordance with standard operating procedures
· Copying and issuing approved drawings and/or part lists
· Communication skills

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Maintaining and Repairing Electrical/ Electronic Devices  

	Unit Code
	IND BME2 02 0214

	Unit Descriptor
	This unit is designed to equip trainees with basic electrical knowledge about source of electricity, electrical hand tools, splicing and joining, termination, soldering, electrical quantities, measuring instruments AC and Dc circuits, electrical devices, electrical components, soldering and de-soldering techniques on PCB, electronic circuits , Digital and Analogy system, Binary numbers, Digital Codes, Logic gates, logic families, Sequential logic circuits, Memory types and programmable logics,  Mass storage, Interfacing circuits and micro processor . It contains both the theoretical part and practical activities the trainee should pass through to acquire the basic competence (skill, knowledge and attitude) in accomplishing organizational activities relating to its coverage.


	Elements
	Performance Criteria

	1. Prepare for work

	1.1 Work instructions are used to determine job requirements, including method, processes and equipment.

1.2 Job specifications are read and interpreted.
1.3 OHS requirements, including personal safety needs are observed throughout the work.

1.4 Tool and equipment are identified and checked for safe and effective operation.

1.5 Main power supply is disconnected.
1.6 Procedures are determined to minimize task time.

	2. Identify source of electricity 
	2.1  Source of electricity is identified.
2.2  Production of each source of electricity is elaborated using diagrams.
2.3 Common types of electrical hand tools are selected properly.

	3. Perform splicing, joining and termination
	3.1 Splicing and termination of conductors are defined clearly.

3.2 Advantage of splicing and termination are mentioned correctly.
3.3 Methods of splicing and termination are described.
3.4 Types of splicing and termination are mentioned correctly.

	4. Perform soldering operation
	4.1  Soldering procedure is explained. 

4.2  Soldering materials are listed.

4.3 Spliced and joined wires are soldered according to the procedures correctly.

4.4 Components are soldered on the PCB following the procedure.

4.5 Components are de-soldered from the PCB following the procedure.

	5. Identify and measure  electrical quantities

	5.1 Voltage (Electromotive force) is identified and measured using voltmeter according to the operating manual.
5.2 Current is identified and measured using ammeter according to the operating manual.
5.3 Resistance is identified and measured using ammeter according to the operating manual.
5.4 Capacitor is identified and measured using capacitor meter according to the operating manual.
5.5 Inductor is identified and measured using Inductor meter according to the operating manual.
5.6 Power is identified and measured using watt meter according to the operating manual.
5.7 Energy is identified and measured using energy meter according to the operating manual.

	6. Analyze AC and DC circuits 


	6.1 Parts of DC circuits are explained correctly.

6.2 Types of DC circuits are listed. 

6.3 Parameters of AC circuits are explained correctly.

6.4 Types AC circuits are mentioned according to its parameters.

6.5 Types of load and ohm's law are explained. 

	7. Identify basic electrical device
	7.1 Types of switches are identified.
7.2 Function of switches is explained.
7.3 Types and uses of fuses are explained. 

7.4 Types and uses of circuit breakers are explained. 

	8. Identify  electronic components
	8.1 Passive components are identified. 

8.2 Uses or functions of passive components are mentioned.
8.3 Passive components are tested for their proper functioning according to the specification.
8.4 Active components are identified.
8.5 Types of active components are mentioned.

8.6 Uses or functions of active components are mentioned.
8.7 Active components are tested for their proper functioning according to the specification.
8.8 Optoelectronic devices are identified.

8.9 Integrated circuits are identified.

8.10 Types of Integrated circuits are differentiated.


	Variable
	Range

	Occupational Health & Safety (OHS)
	May include but not limited to:

· Fire prevention and protection

· Fire safety and fire extinguisher training

	Tools and Equipment
	May include but not limited to:

· Manual 
· Stationary materials,

· Hand tool box 
· Apron, Gloves, wires, connectors, soldering irons, solders 
· PCBs, switches, fuses, circuit breakers  
· active and passive components 
· Electrical circuits 
· Logic gates 
· Ammeters 

· voltmeters 
· Watt meters 
· Energy meters 
· Frequency meters 
· Power factor meters 
· Syncro-scope meters
· Local company regulations 
· Data book and prepared format

	Types and sources of information
	May include but not limited to:

· Instrument’s operation manual
· system operation manual 
· Schematic diagram 
· profile of reports and other relevant specifications


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· Identified and mentioned clearly Source of electricity

·  Performed different types of splicing and termination

· Performed Soldering operation following soldering procedure.  

· Identified  Measuring instruments

· Identified and Measured  Electrical quantities with Measuring instruments

· Analyzed  AC and DC Circuits 

· Identified Basic Electrical Device and their use is explained correctly.

· Identified active and passive Components and explained area of application.

· Tested and repaired Electronic circuits according to the servicing and operating manuals. 

· Differentiated  Digital and analog system

· Understood uses of Binary numbers  

· Identified different  Digital Codes

· Identified Logic gates 

· Interpreted  the logic families and their property  

· Explained the operation & application of Combinational logic circuits 

· Explained the operation & application of Sequential logic circuits

· Identified  Memory types and programmable logics    

· Identified Mass storage,  Interfacing circuits &  microprocessor

· Reported result of work

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Safety rules, 

· Technical drawing

· reading and interpreting electrical component symbols  and electrical drawings

· Basic principle of Measuring Instruments, 

· fire safety, 

· Rules of first aid,

	Underpinning Skills
	Demonstrate skills of:

· checking the drawing against job requirements/related equipment in accordance with standard operating procedures

· Measuring current, voltage, resistance etc.,

· Test and repair  Electronic circuits  

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Perform Intermediate Lathe Operations

	Unit Code
	IND BME2 03 0214

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills required to setup and turn work-piece to drawing specifications. It details the requirements for performing lathe operations considered as ‘intermediate’ such as taper turning, grooving,  machining components using chuck, cutting double start “v”  thread (internal and external).

	
	


	Elements
	Performance Criteria

	1. Determine job requirements
	1.1 Drawings are interpreted to produce component to specifications.

1.2 Sequence of operation is determined to produce component to specifications.

1.3 Cutting tools are selected according to the requirements of the operation.

	2. Set-up          work piece
	2.1 Work piece is mounted and centered on chuck to required level of accuracy using appropriate tools and equipment and in accordance with worksite procedures.

2.2 Work piece is setup using appropriate instruments/equipment based on procedure.

2.3 Setup operations are performed applying safety procedures and using personal protective devices.

	3. Perform turning operations
	3.1 Speeds and feeds are calculated using appropriate mathematical techniques and reference material.

3.2 Lathe accessories used are made appropriate to the requirements of the operation.

3.3 Lathe operations are performed to produce component to specifications in the drawing.

3.4 Operations are performed applying knowledge on safety procedures and using personal protective devices.

	4. Check/ measure work piece
	4.1 Work piece is checked / measured for conformance to specification using appropriate techniques, measuring tools and equipment.

4.2 Work piece is checked for conformance with quality of finish.

4.3 Deviations are handled appropriately in accordance with organization procedures and standard


	Variable
	Range

	Cutting tools
	May include but not limited to:

· High speed steel

· Inserts 

· drills 

· boring tool

	Workpiece
	May include but not limited to:

· ferrous

· non-ferrous 

	Lathe accessories
	May include but not limited to:

· 3- and 4-jaw chucks

· face plates and weights

· lathe centers 

· drill chucks

· boring bar

· lathe dog 

	Lathe operations
	May include but not limited to:

· facing

· straight turning

· drilling, boring

· parting-off 

· face and turn external shapes (radii, cones)

· double start external thread cutting

· taper Turing 

· turning diameters between centers

	Safety procedures
	May include but not limited to:

· equipment and tools

· materials

	Measuring tools
	May include but not limited to:
· Steel rule

· Venire caliper

· Micrometer 

· Gages (thread, drill, depth, surface comparator , radius, screw pitch, slip or block, taper)


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· determined job requirements

· Setup the machine& work-piece.

· performed turning, threading, etc. operations

· check/measure the work-piece

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Shop safety practices include:
· Safe working habits

· Identification of hazardous areas

· Protective clothing and devices

· Safe handling of tools, equipment and materials

· Housekeeping

· First-aid

· Fire extinguishers

· Drawing interpretation include:
· Standard drawing scales, symbols and abbreviations

· Orthographic and isometric drawings

· 1st and 3rd angle projections

· Assembly and detail drawings

· Interpreting tolerances, limits and fits

· Shop mathematics include:
· Basic arithmetic operations

· Fractions and decimals

· Percentages and ratios

· Conversion of units (English to metric)

· Applying trigonometric functions

· Measurements include:
· Linear measuring tools (rules, vernier, micrometer)

· Angle measuring tools

· Geometrical tolerances

· Slip gages

· Precision levels(surface comparator)

· Materials and related science include:
· Classification and mechanical properties of engineering materials

· Lathe machine operations include:
· lathe types and specifications

· lathe parts and functions

· setting cutting speed, rpm, feed rate

· work-holding and tool holding devices 

· turning tools and tool geometry

· Tooling, set up and parameters in turning, threading, etc. 

· lathe accessories, fixtures and attachments

	Underpinning Skills
	Demonstrates skills to:

· Selecting and grinding cutting tools

· Using measuring instruments

· Verifying work-piece specifications

· Computation of feed, cutting speed and machine rpm

· Perform turning, threading, boring, drilling etc.

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	 Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Perform Intermediate Milling Operations 

	Unit Code
	IND BME2 04 0214

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to set-up and mill work-piece to drawing. It details the requirements for performing milling operations considered as “intermediate” such as indexing, milling splines and equally-spaced grooves, 45 serrations in cylindrical work –piece and rack, ratchets, converging faces, large radial slots and internal radii.

	

	


	Elements
	Performance Criteria

	1. Determine job requirements
	1.1 Drawings are interpreted to produce component to specifications.

1.2 Sequence of operation is determined to produce component to specifications.

1.3 Cutting tools are selected according to the requirements of the operation.

	2. Setup work-piece
	2.1 Work piece is setup to required level of accuracy using appropriate instruments/equipment and in accordance with standard procedures.

2.2 Setup operations are performed applying safety procedures and using personal protective devices.

2.3 Setup is ensured to be safe for further work operation.

	3. Perform milling operations
	3.1 Speeds and feeds are set to be appropriate to the job.

3.2 Milling machine accessories used are made appropriate to the requirements of the operation.

3.3 Milling operations are performed to produce component to specifications in the drawing.

3.4 Milling operations are performed applying knowledge on safety procedures and using personal protective devices.

	4. Check/Measure work piece
	4.1 Work piece is checked/measure for conformance to specification using appropriate techniques, measuring tools and equipment.

4.2 Work piece is checked for conformance with quality of finish.

4.3 Deviations are handled appropriately in accordance with organization procedures and standard

	
	


	Variable
	Range

	Cutting Tools
	May include but not limited to:
· side and face cutters

· gear cutter and other formed cutter

· slitter

· slot cutter

	Workpiece
	May include but not limited to:
· materials used in milling operations may include but not limited to ferrous and non-ferrous types

	Milling machine accessories
	May include but not limited to:
· Work holding devices

· clamps

· vises

· angle plates

· Indexing head

· Footstock

	Milling operations
	May include but not limited to:
· indexing

· straddle-milling

· milling spines
· milling equally-spaced  grooves

· milling 45( serrations on cylindrical work-piece

· milling spur gear and rack 

· milling ratchet

· milling converging faces

· milling large radial slots

· milling internal radii

	Measuring tools
	May include but not limited to:
· Steel rule

· Venire caliper

· Micrometer 

· Gages (bore, surface finish/comparator, radius, depth)

· Gear tooth caliper


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· determined job requirements

· Set up the machine& work-piece.

· performed milling operations

· checked/measured the work-piece

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Shop safety practices include:
· Safe working habits

· Identification of hazardous areas

· Protective clothing and devices

· Safe handling of tools, equipment and materials

· Housekeeping

· First-aid

· Fire extinguishers

· Drawing interpretation  include:
· Alphabet of lines

· Drawing symbols

· Projections and views

· Fits and tolerances

· Surface texture

· Sketches and mechanical drawing

· Shop mathematics include:
· Basic arithmetic operations

· Fractions and decimals

· Percentages and ratios

· Conversion of units (English (inch)to metric)

· Applying trigonometric functions

· Measurements

· Linear measuring tools (rules, vernier, micrometer)  include:
· Dial indicator

· Precision square

· Bevel protractor

· Venire height gage

· Gear tooth caliper

· Materials and related science include:
· Classification and mechanical properties of engineering materials

· Lubricants and coolants

· Milling operations  include:
· Milling types and specifications

· Milling machine parts and functions

· Milling cutters and holders

· Setting cutting speed, rpm, feed rate

· Work-holding devices 

· Milling machine accessories, fixtures and attachments

· Indexing

	Underpinning Skills


	Demonstrates skills of:

· selecting and setting cutting tools

· using measuring instruments

· verifying work-piece specifications

· computation of feed, cutting speed and machine rpm

· perform different milling operations

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.


	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Perform Shaping Operations

	Unit Code
	IND BME2 05 0214

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills needed in performing shaping operations where achievement of the specified tolerance and finish is mandatory.


	Elements 
	Performance Criteria

	1. Determine job requirements
	1.1 Drawings are interpreted to determine job requirements and specifications.

1.2 Sequence of operations is determined and tools selected to produce component to specification. 

1.3 Cutting parameters are determined to meet requirements.

	2. Perform shaping operation
	2.1 Precision shaping operations are carried out including precision flat surfaces, shoulders, slots, keyways, angles and dovetails.
2.2 Shaping operations are performed in accordance to standard procedures and measures.
2.3 Correct safety procedures are observed and protective clothing and safety glasses worn throughout the shaping operation.

	3. Perform precision slotting operation
	3.1 Precision slotting operations are carried out including feathered and tapered keyways, slotting internal cavities, dovetails, slotting circular surfaces and internal splines.
3.2 Operation is completed following standard procedures.
3.3 OHS measures are observed throughout the operation.

	4. Check component for conformance
	4.1 Component is checked for conformance to specification using appropriate techniques, tools and equipment.
4.2 Quality of finish is checked and deviations handled in accordance with organizational standard procedures and policy.


	Variable
	Range

	Tools
	May include but not limited to:
· Cutting tools, tool holders

	Cutting parameters
	May include but not limited to:
· Feeds, speeds, depth of cut, length of cut etc.

	Operations
	May include but not limited to:
· The use of dedicated precision measuring instruments


	Evidence Guide

	Critical Aspects of Competence


	Demonstrate knowledge and skills to:

· selected cutters and accessories 

· performed shaping operations

· checked/measured the work piece

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Shop safety practices include:
· safe working habits

· identification of hazardous areas

· protective clothing and devices

· safe handling of tools, equipment and materials

· housekeeping procedures and application
· first-aid treatment and use of fire extinguishers

· Drawing interpretation include:
· alphabet of lines

· drawing symbols

· projections and views

· fits and tolerances

· surface texture

· sketches and mechanical drawing

· Shop mathematics include:
· basic arithmetic operations

· fractions and decimals

· percentages and ratios

· conversion of units (English to metric)

· applying trigonometric functions

· Measurements include:
· linear measuring tools (rules, vernier, micrometer)

· dial indicator

· precision square

· bevel protractor

· vernier height gage
· gage block

· sine bar

· radius gage

· precision square
· Materials and related science include:
· classification and mechanical properties of engineering materials

· lubricants and coolants

· Shaping operation
· sequence of operation

· set-up of work piece
· tool type and geometry

· techniques and procedures

	Underpinning Skills


	Demonstrate skills to
· performing shaping operations

· flat surfaces, shoulders, slots, keyways, angles, dovetails
· using precision instrument

· applying OHS procedures and measures

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit of Title
	Weld Using Basic Shielded Metal Arc Welding Process

	Unit Code
	IND BME2 06 0214

	Unit Descriptor
	This unit covers preparing materials, selecting and setting up the welding equipment, carrying out basic shielded metal arc welding (SMAW) and inspecting for and correcting defects, in a range of fabrication activities


	Elements 
	Performance Criteria 

	1. Prepare materials and equipment 


	1.1 Weld requirements are identified from specifications and/or drawings.

1.2 Materials are assembled / aligned to specification, where required.

1.3 Welding equipment and electrodes are identified. 

1.4 Welding equipment is assembled and set up.

	2. Minimize and rectify distortion
	2.1 Distortion prevention measures are selected appropriate to material and process.

2.2 Distortion is minimized by following standards procedures and techniques

2.2   Distortion is rectified.

	3. Weld to job specifications using SMAW 
	3.1 Weld deposit is made to specification. 
3.2 Joints are cleaned to specifications

3.3 Weld joints are visually inspected for conformance to specifications.

3.4 Defects are removed with minimum loss of sound metal using correct and appropriate techniques and tools.

	4. Assess weld quality and rectify faults
	4.1 Weld joints are visually inspected against specifications.

4.2 Defects are removed using appropriate methods for the given task.

4.3 Weld records are correctly completed and maintained.

	5. Maintain weld records as required
	5.1 Weld records are correctly completed according to workplace procedures.
5.2 Weld records are reported to concerned body according to workplace procedures. 

5.3 Necessary documentations are accomplished and documents filed/kept in accordance to workplace specifications.


	Variable 
	Range 

	Welds
	May include but not limited to:
· Welds would be fillet and butt in all positions

	Materials 

	May include but not limited to:
· Materials used would include carbon or stainless steel

· Preparation of materials including preheating, setting up of jigs, fixtures, clamps, etc., joint preparation e.g. beveling AC or DC welding machines

	Distortion prevention

measures
	May include but not limited to:
· Remedial action using thermal processes including oxy acetylene and air arc equipment

· Grinding devices may also be used

	Rectified used
	May include but not limited to:
· preheating, setting up of jigs, fixtures, clamps, etc.

	Defects
	May include but not limited to:
· Porosity, slag inclusions, discontinuities, lack  penetration, undercut

	Occupational Health and Safety (OHS)
	May include but not limited to:
· protective clothing and equipment (include that prescribed under legislation, regulation and workplace policies)

· use of tools and equipment, 

· workplace environment and safety, handling of materials, 

· use of firefighting equipment, use of first aid equipment,

· hazard control and hazardous materials and substances

	Tools, equipment and materials
	May include but not limited to:
· Hand and power tools, 

· Measuring equipment, 

· Relevant welding machines

· Relevant welding electrode and materials

· Gloves, shields  and other protective (cloths and leather shoes) equipment

· AC or DC welding machines and their accessories


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· Prepared materials for basic shielded metal arc welding(SMAW)

· Assembled and setting up welding equipment

· Welded to job specification using basic SMAW

· Minimized and rectified distortion

· Identified the properties and characteristics of a wide range of materials

· Applied weld procedures, techniques and standards

· Identified different welder systems such as numbering, bar coding, paint coding, letter stamps

· Applied safety requirements and safe welding practices

· Used personal protective equipment for SMAW

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

·  In-depth knowledge of the properties and characteristics of a wide range of materials

· Different welder identification systems such as numbering, bar coding, paint coding, letter stamps

· Safety requirements

	Underpinning Skills
	Demonstrate skills to
· Weld procedures and requirements

· Different welder identification systems such as numbering, bar coding, paint coding, letter stamps

· Safe welding practices

· use and application of personal protective equipment for SMAW

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title
	Perform Welding Using Oxyacetylene Process

	Unit Code
	IND BME2 07 0214

	Unit Descriptor
	This unit covers competence in performing oxyacetylene welding, carried out using a range of materials for general fabrication. It focuses on oxyacetylene welding process in fabrication and assembly of metals.


	Elements
	Performance criteria 

	1. Prepare welding equipment and materials
	1.1 Correct welding equipment is selected. 

1.2 Correct welding consumables are selected. 

1.3 Welding equipment, including cylinders, regulators, hoses, torches and tips are assembled and set up safely in accordance with standard operating procedures.
1.4 Preparing materials are to achieve required weld specification.

	2. Weld joints
	2.1 Welding equipment is adjusted correctly and safely.

2.2 Materials are welded to standard in all positions.

2.3 Instructions, symbols, specifications are interpreted correctly including bead size, bead placement, reinforcement etc. and in accordance with weld procedure sheet, if available, and standard operating procedures.

2.4 Welding procedure and specifications (WPS) and OHS procedures/measures are followed/ observed throughout the welding operation.

	3. Correct faults 
	3.1 Welding joints are visually inspected against specifications.

3.2 Weld defects are identified.
3.3 Defects are removed with minimum loss of sound metal using correct and appropriate techniques and tools.

	4. Maintain weld records
	4.1 Weld records are filled up in accordance with specifications and standard operating procedures.
4.2 Weld records are maintained in accordance with specifications and standard operating procedures.

4.3 Weld records are filed / stored in accordance with enterprise system and standards.


	Variable 
	Range 

	Consumables
	May include but not limited to:

· Fuel gases including oxyacetylene, oxyacetylene  generator, LPG, hydrogen etc., cylinders, regulators, hoses, torches, tips, range of filler rods and fluxes

	Preparing materials
	May include but not limited to:

· Preheating, setting up of jigs, fixtures, clamps, etc., joint preparation e.g. beveling

	Equipment 
	May include but not limited to:

· hand and power tools, 

· measuring equipment, 

· guillotines, soldering equipment,

· oxyacetylene and  accessories

	Materials
	May include but not limited to:

· Low carbon steel, plate, pipe, tube and round bar

	Weld
	May include but not limited to:

· Fillet and butt in flat, horizontal, vertical and over head positions

	Occupational Health and Safety (OHS)

	May include but not limited to:

· protective clothing and equipment, 

· use of tools and equipment, 

· workplace environment and safety, handling of materials, 

· use of firefighting equipment, use of first aid equipment,

· hazard control and hazardous materials and substances personal protective equipment is to include that prescribed under legislation, regulation and workplace policies and practices


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· performed preparatory requirements

· explained purpose and examples of pre-welding and post welding; purpose of reinforcing areas to be welded; fuel gas properties and applications

· performed heating of the weld materials

· determined appropriate settings for the given task and the selected equipment/consumables

· performed methods of weld defect removal and their application

· identified material and consumable properties and characteristics

· performed post treatments

· observed recording procedures

· observed safe welding practices

· used personal protective equipment for oxy acetylene welding

· observed relevant hazards and control measures related to the competence

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· preparatory requirements

· purpose and examples of pre-welding and post welding

· appropriate settings for the given task and the

· selected equipment/consumables

· purpose of reinforcing areas to be welded

· material and consumable properties and characteristics

· fuel gas properties and applications

· post treatments

· recording procedures

· relevant hazards and control measures related to the unit 

	Underpinning Skills
	Demonstrate skills of:

· apply operational safety requirements

· access, interpret and apply technical information

· apply hand-eye coordination

· read sketches or basic drawings

· identify and select from a range of welding equipment and accessories

· identify and match equipment with specified tasks

· heating of weld materials

· comply with environmental requirements

· methods of weld defect removal and their application

· safe welding practices and use / application of personal protective equipment for oxyacetylene welding

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title
	Perform Manual Production Assembly

	Unit Code
	IND BME2 08 0214

	Unit Descriptor
	This unit covers competence required in assembling components and/or sub-assemblies in a production environment and testing the components and/or sub-assemblies to ensure compliance with specifications.  This unit applies to production-orientated assembly operations that are essentially manual in nature and do not require complex adjustments.


	Elements 
	Performance criteria 

	1. Prepare for work
	1.1 Job sheets and instructions are understood and followed correctly.
1.2 Assembly equipment is selected and used in accordance with instructions or job sheets following standard operating procedures. 

1.3 Assembly equipment is selected according to instructions or job sheets and used to standard operating procedures. 

	2. Identify components
	2.1 Common name, appearance, color of components is identified.
2.2 Correct components are selected by appropriate identification methods.

2.3 Components/sub-assemblies are obtained and arranged for assembly.

	3. Assemble components 
	3.1 Appropriate techniques are applied in the preparation, assembly and adjustment of components.

3.2 Appropriate fastening equipment and methods are used to ensure conformance to specifications, operational performance, quality and safety of the completed assembly.

3.3 Correct lubrication, packing, sealing materials are selected and applied correctly in conformance to job specifications.

3.4 Assembly is produced following correct sequence of operations using selected equipment to standard operating procedures.

3.5 Equipment/tools are used in a safe manner.

	4. Perform test
	4.1 Assembly is tested / checked for compliance with job sheet requirements using standard operating procedures.

4.2 Final component assembly is adjusted as necessary for compliance with operational specifications.
4.3 Production data is recorded / input as required.

4.4 Components and/or assemblies are handled and stored safely, in a manner least likely to cause damage.


	Variable
	Range 

	Components/ sub-assemblies
	May include but not limited to:

· Parts that make up the sub-assembly and components

	Tested/checked
	May include but not limited to:

· Carried out according to specification of assembled product

	Recorded/input
	May include but not limited to:

· By means of production schedules, job sheets, checklists


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

assembled components and/or sub-assemblies in a production environment and tested the components and/or sub-assemblies to ensure compliance with specifications

	Underpinning  Knowledge and Attitudes


	Demonstrates knowledge of:

· application and use of assembly tools and equipment
· sequence in which the assemblies are to be performed
· storage location of the component/sub-assemblies
· required tests and checks
· required action for non-conformance
· potential damage through the use of inappropriate handling and/or unsafe storage procedures
· use and application of personal protective equipment
· safe work practices and procedures
· hazards and control measures associated with manual production assembly 

	Underpinning  Skills


	Demonstrate skills of:

· following job instructions and standard operating procedures
· selecting and using assembly tools, components and sub-assemblies
· entering routine and familiar information onto proformas and other standard workplace forms
· following oral instruction

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title
	Perform Installation Works

	Unit code
	IND BME2 09 0214

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes necessary to install the electrical machines and drives.


	Elements 
	Performance criteria 

	1. Plan and prepare for installation 
	1.1 Work instructions are read and interpreted to determine job requirements.

1.2 Tools and testing devices needed to carry out the installation work are selected in accordance with established procedures and checked for correct operation and safety.

1.3 Materials necessary to complete the work are obtained in accordance with job requirements.

	2. Install electrical machines and drives 
	2.1 Appropriate personal protective equipment is worn in line with standard operating procedures.

2.2 OHS policies and procedures for installation are followed in line with the job requirements.

2.3 Electrical machines and drives are installed in accordance with manufacturer’s instructions, requirements, and without damage to the surrounding place or environment.
2.4 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Test installed electrical machines and drives
	3.1 Electrical machines and drives are tested in accordance with manufacturer’s instruction.
3.2 Final inspections are undertaken to ensure that the installed electrical machines and drives conform to manufacturer’s instruction.

3.3 Report on installation and testing of equipment is prepared according to company’s procedures/policies.

	4. Clean-up 
	3.4 Work site is cleaned and cleared of all debris and left safe in accordance with the company requirement.
3.5 Tools are cleaned and put in their proper places.
3.6 Excess materials are properly stored in accordance with the enterprise standards procedures.


	Variable
	Range

	Tools
	May include but not limited to:

· Pliers; assorted

· Screwdrivers; assorted

· Wrenches; assorted

	Materials
	May include but not limited to:

· Wires

· Terminal lugs

· Terminal blocks

·  Terminal wire marker

· Tubing

· Tube fittings

· Teflon sealant

	Personal protective equipment
	May include but not limited to:

· Safety hat

· Safety shoes

· Ear muffs

· Goggles

· Safety belt/Harness

· Gloves

· Mask

	OHS policies and procedures
	May include but not limited to:

· OHS guidelines

· Ethiopian environmental standards

	Electrical machines and drives devices
	May include but not limited to:

·  Analogue devices

· Actuators

· Servo  and Stepper Motors

· Frequency drives

· Transducers

· Transmitters

· Digital devices

· Actuators

· Buzzers

· Indicating Lamps

· Limit switches

· Magnetic contactors

· Photo-sensors

· Proximity sensors

· Solenoid Cylinders

· Directional solenoid valves

	Test equipment/

instruments
	May include but not limited to:

· Electrical hand tools (pliers, screwdrivers, wrenches, wires, splicer, knife, wire stripper)

· Multi-testers, mega-ohmmeter, clamp ammeter

· Tachometer

· Pressure gauge

· Industrial thermometer

· Frequency meter

· Flow meters

· Lux meters

·  Multi-tester


	Evidence Guide

	Critical Aspect of Competency
	Demonstrate knowledge and skills to:

· Correctly interpreted work instructions

· Selected appropriate tools, testing instruments and materials for electrical wiring installation

· Selected and used correct personal protective equipment

· Followed criteria for installation and wiring of electrical devices, auxiliary and protection system equipment

· Followed safety procedures

· Undertaken checks of quality of the work in accordance with instructions and job requirements

· Followed EBCS regulations

· Demonstrated good working attitudes

	Underpinning Knowledge

Attitudes
	Demonstrate knowledge of:

· Materials use and specification

· Understand economic use of material

· Safe working procedures (including works in hazardous locations)

· Ethiopian Building Code standards (EBCS) requirements

· Correct procedures in installing electrical wiring

· Installation of communication/paging system

· Kinds of lighting fixtures and its application

· Basic Electronics

· Motor Controllers

· Motors and Generators

· Power Calculation 

· Time Management

· Measurement

· Pneumatics / electro-pneumatics

· Basic Computer operations

	Underpinning Skills
	Demonstrate skills of:

· Interpreting plan and details 

· Planning and coordinating work scheduling

· Able in determining and classifying work environment

· Preparing materials

· Proper using of hand tools

· Splicing conductors

· Dressing/harnessing of wires and Terminating wires

· Crimping/ Soldering wires and connectors

· Storing excess materials properly

· Cleaning worksite, tools and equipment

· Installing electrical wiring materials, equipment and accessories 

·  Operating computer 

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Perform Installation of Motor and Generator Controller System 

	Unit Code
	IND BME2 10 0214

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills in                                   performing installation of motor and generator controllers and electrical wiring system


	Elements
	Performance Criteria

	1. Plan and Prepare for Motor and generator controller Installation  


	1.1 Wiring diagrams and layout/shop drawings are obtained according to job requirements.
1.2 Drawings are read and interpreted in accordance with job requirements.
1.3 Estimated work schedule is verified with immediate superior. 

1.4 Correct rating, quantity, sizes and type of control components and wiring devices and other materials are identified in line with job requirements.
1.5 Correct size and degree of protection of enclosures are verified in line with job requirements.
1.6 Tools and testing instruments are properly selected in line with job requirements.
1.7 Correct Personal Protective Equipment (PPE) is identified and selected in line with safety requirements.
1.8 Complete data on inspection report is submitted to immediate superior based on job requirements. 

	2. Request materials, tools and equipment


	2.1 Quantity, usage and specifications of materials, tools and equipment are verified according to job requirements.
2.2 Requisition form is properly filled-up according to list of materials, tools and equipment prepared.
2.3 Requisition forms are approved by immediate superior.

	3. Inspect electrical materials and tools


	3.1 Delivered materials are checked/ inspected/ tested according to quantity, usage and specifications.
3.2 Defective/Sub-standard electrical materials are identified according to physical damaged and quality is reported to immediate superior.
3.3  Defective/sub-standard/wrong specification electrical materials are returned to warehouseman/stockman for replacement. 

3.4 Submit inspection reports on deliveries of electrical materials and tools to immediate superior.

	4. Assemble electrical motor and generator controller 


	4.1 Safety procedures are followed according to enterprise, government and manufacturers regulations.
4.2 Electrical components and wiring devices are laid-out, mounted or installed according to drawings, plans, specifications and standards.
4.3 Electrical control components are wired correctly in accordance with wiring diagrams and standards.
4.4 Work schedule is followed to ensure job is completed on time in accordance to a quality standard and minimum wastage.

4.5 Further instructions are sought from the immediate superior in case of unplanned events or conditions occurring.

4.6 Ongoing checks of quality of the work are undertaken with strict compliance in accordance with instructions and requirements.

4.7 Preliminary checks/tests are conducted in line with job requirements.

	5. Notify completion of work
	5.1 Immediate superior is notified upon completion of work.

5.2 Performance tests are made to ensure that work conforms to instructions and job requirements.

	6. Clean-Up
	6.1 Work area is cleared and materials are disposed of, reused or recycled in accordance with legislation/regulations/codes of practice and job specification. 

6.2 Plant, tools and equipment are cleaned, checked, maintained and stored in accordance with manufacturers’ recommendations and standard work practices.
6.3 Surplus materials are returned to warehouse.


	Variable
	Range

	Wiring diagrams
	May include but not limited to:

· Power circuit

· Control circuit
·  Indicating circuit

	Control components and wiring devices


	 May include but not limited to
· Circuit breakers/Fuses       

· Magnetic Contactors          

· Relays                                

· Power Cabinet                    

· Timers                                

· Terminal Blocks/Lugs         

· Pilot lamps                          

· Push buttons                      

· Selector Switches.

· Cable duct

· Din rail

· Wire strap

· Wire markers

· Cable tie

· Cable gland

· Conductors

· Insulators

	Degree of protection
	May include but not limited to:

· Nema Standards

· EBC Standards

	Tools and testing instruments
	May include but not limited to:

· Tools include: 
· Pliers

· Screw drivers

· Wrenches

· Wire strippers

· Electrician knives

· Electric Hand drill

· Hand or electric taping/threading

· Hack saw

· Manual/Hydraulic puncher

· Measuring tools (e.g. Push-pull meter)

· Crimping tools

· Soldering tools

· Testing Instruments include: 
· Multi-meter

· Clamp ammeter

· Insulation resistance tester(Megger)

· Ground resistance tester

· Earth leakage tester

· Tachometer

· Phase Sequence Tester

	Personal Protective Equipment (PPE)

	May include but not limited to:

· Proper working clothes

· Working gloves

· Safety shoes

· Gas/Dust mask

· Hard hat

· Safety goggles

	Specifications
	May include but not limited to:

· Brand/Make means:
· Classification/Type

· Rating include:
· Voltage

· Current

· Power

· Frequency

· Temperature Rise

· Service factor

· Utilization category

· Phase

· Needed accessories

	Preliminary check/tests
	May include but not limited to:

· Mechanical  may be:
· Board/Panel properly leveled

· Tightness of bolts and nuts

· Type of protection

· Cleanliness

· Cable trays

· Electrical include:
· Conductor size or Cross-section

· Conductor Color Coding

· Cables laid to avoid risk of short circuit

· Grounded circuit

· Short circuit

· Open circuit

· Insulation Test

· Continuity Test/Contact Resistance Test

· Correct use of wire markers and terminals

	Performance tests
	May include but not limited to:

· Simulation Test/No Load Test

· Phase sequence

· Actual Operation

· Temperature rise


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· demonstrated understanding/interpretation on diagrams, symbols and work instructions 

· demonstrated understanding of proper use of materials, tools and testing instruments for assembly of electrical control system

· selected and used correct personal protective equipment

· demonstrated correct procedures for installation and wiring of electrical control components 

· demonstrated understanding on proper testing procedures

	 
	· followed work schedule

· demonstrated good work attitude

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Materials use and specification

· Economic use of materials

· Safe working habits/Safety procedures

· EBCS requirements

· Electrical control components and devices 

· Correct procedures in assembling electrical control system

· Measurement

· Cleaning of worksite, tools and equipment  

	Underpinning Skills
	Demonstrates skills of:

· Interpreting diagrams and work instructions correctly

·  Verifying materials, tools and testing instruments 

·  Following wiring diagrams 

· Following safety procedures

· Proper handling of materials

· Proper using of hand-tools

· Splicing of conductors

· Dressing/harnessing of wires

· Terminating and insulating of wires

· Storing excess materials

· Checking quality of work

· Communicating skills (both written and oral)

· Measuring techniques/skills

· Estimating quantity/bill of materials

· Preparing request forms for supplies/materials/tools and equipment 

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Maintain and Repair Industrial Electrical Machines and Drives

	Unit Code
	IND BME2 11 0214

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills needed in performing maintenance, troubleshooting and repair works on industrial electrical machines and drives.


	Elements
	Performance Criteria

	1. Plan, prepare and coordinate maintenance works 

	1.1 Maintenance work schedule is prepared in accordance with machine/equipment operating time/condition.
1.2 Work instructions are prepared according to machine’s manual and established enterprise procedures.
1.3 Materials, tools, equipment, testing devices and Personal Protective Equipment (PPE) needed to complete job requirements are identified and requested/obtained in line with prepared work instructions.
1.4 Potential hazards are identified for prevention and control measures are selected in accordance with the work plan and site procedures.
1.5 Safety permit/Hot work permit is secured in accordance with enterprise procedure.

1.6 Concerned department/personnel is/are informed on the schedule of work according to standard operating procedure.

	2. Maintain electrical system or equipment  


	2.1 Safety policies and procedures are followed in accordance with OHS and enterprise procedure.
2.2 Electrical system or equipment parts are properly tested/ cleaned/lubricated according to manufacturer or enterprise procedure.

2.3 Worn-out/malfunctioning electrical system or equipment parts are identified and replaced in accordance with manufacturer’s requirements or enterprise standards. 

2.4  Readings of electrical measuring instruments are checked and identified defective instruments are referred for calibration/replacement in accordance with enterprise procedure.  

2.5 Connectors, bolts, nuts and screws are checked and tightened according to sizes and torque requirements.
2.6 Routine/visual/sensory inspection is regularly conducted in line with normal operation.
2.7 Unforeseen events are responded in line with established procedures.
2.8 Ongoing check of quality and progress of works is undertaken with strict compliance in line with established procedures.

	3. Troubleshoot  faults in an Electrical System or equipment
	3.1 Safety policies and procedures are followed. 

3.2 Availability of maintenance records are prepared in accordance with established procedure, or based on enterprise Quality Management System (QMS).
3.3 Circuit or equipment to be diagnosed is isolated (lockout/tag-out) in accordance with established procedure or according to suitable  accepted standard practices.

3.4 Indicators/Symptoms of fault or failure are identified. 

3.5 Necessary electrical test on the system or equipment is performed in accordance with established procedure or according to manufacturer’s guidelines.

3.6 Extent of the fault to include the time to accomplish the job and the spare parts needed is estimated according to extent of damage. 

3.7 Other works associated with the problem are coordinated with other concerned group. 

3.8 Details of fault, possible cause, corrective action, recommendation to eliminate the problem are recorded accordingly.

3.9 Unforeseen events are responded in line with established procedures

	4. Notify completion of work
	4.1 Immediate superior is notified upon completion of work.

4.2 Performance tests are made to ensure that work conforms to instructions and job requirements.

4.3 Service report is prepared and submitted to appropriate officer.

	5. Clean-up
	5.1 Tools, equipment and any surplus materials are cleaned, checked and returned to storage area in accordance with established procedures.

5.2 Work area is cleaned up and made safe in accordance with OHS  requirements.


	Variable
	Range

	Maintenance work


	May include but not limited to:

· Preventive

· Corrective/Breakdown

· Routine

· Predictive

· Condition based

	Materials


	May include but not limited to:

· Contact cleaner

· Insulating varnish/materials

· Carbon brushes

· Sand paper

· Waste rugs

· Electrical tapes

· Warning tags

· Signage

· Lockout/tag-out

· Lubricants

· Motor cleaner

· Insulating oil

· Coolant

	Tools, equipment and testing devices
	May include but not limited to:

· Electrical hand tools include:
· Pliers 

· Screwdrivers 

· Wrenches 

· Wire splicer

· Knives

· Bolt/Cable cutter

· Knockout puncher

· Torque wrench

· Testing instruments/devices include:
· Multi-tester (VOM)

· Insulation resistance tester (Megger)

· High potential tester

· Low resistance tester

· Phase sequence meter

· Ammeter

· Torque meter

· Equipment may be:
· Labeling machine

· Vacuum cleaner

· Air blower and Dryer

· Welding machine

· Pressure washer

· Vacuum pump

	Personal Protective Equipment (PPE)
	 May include but not limited to:
· Working gloves

· Safety shoes

· Hard hat

· Face shield

· Insulating mat

· Lockout tags

· Safety goggles

· Safety belt

· Safety ladder

	Potential hazards


	May Including but not limited to:

· Live wires

· Oil spill

· Chemical hazards

· Flammable materials

· Sources of energy

· Moving machine parts

· Sharp/pointed objects 

· Noise hazards

	Electrical system or equipment parts
	May include but not limited to:

· Electrical include:
· Carbon brushes

· Brush holders

· Slip ring

· Commutators

· Contactors

· Relays

· Circuit breakers

· Wires

· Timers

· Switches and push buttons

· Indicating lamps

· Terminal blocks

· Sensors

· Mechanical may include:
· Bearings

· Bushings

· Shafting

· Filters

· Bolts and nuts

· Belts

· Pulley

· Couplings

· Gears

	Electrical measuring instruments
	May include but are not limited to:


· Multi-meter (VOM/DMM)

· Insulation resistance tester (Megger)

· High potential tester

· Low resistance tester

· Phase sequence meter

· Ammeter

	Maintenance records


	May include but are not limited to:

· Electrical plans

· Equipment electrical diagrams

· Historical records include:
· Job orders

· Commissioning test record

· Preventive Maintenance schedules

· Corrective Maintenance records

· Manufacturer’s maintenance guides

· Equipment breakdown records

· Periodic monitoring data

· Service reports

·  Log book 

	Quality Management System
	May include but not limited to:

· ISO 9001

· QS 9000

	Indicators / Symptoms
	May include but not limited to:

· Heating of parts

· Loose connections

· Burned or exposed parts

· Malfunction of logic controls

· Abnormal/Unusual Noise/Smell/vibration

· Intermittent operation

· High current reading

· Tripping of breakers

· High temperature

	Electrical test
	May include but not limited to:

· Continuity test

· Electrical insulation test

· High potential test (as the need arises)

· Earth resistance test

· Phase sequence test

· Load test

· Winding resistance test 

· Free running test

	Other works 
	May include but not limited to: 

· Mechanical works

· Computer programs

· Communication systems

	Unforeseen events
	May include but not limited to:

· Natural calamities

· Emergency situations

· Accidents

	Performance test
	May include but not limited to:

· Simulation Test/No Load Test

· Phase sequence

· Actual Operation

· Temperature


	Evidence Guide

	Critical Aspects of Competency
	Demonstrate knowledge and skills to:

· identified or determined faults and troubles

· identified cause of troubles

· performed/followed maintenance and troubleshooting procedures

· analyzed and interpreted electrical machine circuit  

· diagram

· interpreted and analyzed periodic monitoring data 

· demonstrated understanding on safety regulations applicable to worksite operations

· demonstrated understanding on the use of electrical testing equipment 

· demonstrated understanding on final inspection procedures  

· accomplishment of service report forms  

· coordinated effectively with others to ensure safe and effective work operations

	Underpinning Knowledge and Attitudes

	Demonstrates knowledge of:
· Ethiopian Building Code Standard requirements

· Maintenance and troubleshooting procedures

· Standard operating procedure in energizing electrical system

· Measurement

· Interpretation of electrical plans/shop drawings

· Interpretation of indicating instrument readings and test  instruments

· Electrical Laws and principles

· Sensors/Actuators

· Computer Operations

· Pneumatics and Electro-Pneumatics and Hydraulic 
· Types of potential hazards

· Safety practices

	Underpinning Skills
	Demonstrates skills of:

· Interpreting plan and details 

· Tracing circuits

· Performing basic first-aid

· Practicing safe working habits

· Using test instruments

· Troubleshooting skills

· Application of maintenance procedures

· Preparing/obtaining materials, PPE, tools, equipment and testing   devices in line with established procedures

· Estimating the time required to accomplish the job (depending on extent of damage)

· Evaluating condition of damage

· Selecting prevention and/or control measures

	
	· Proper handling of equipment, tools, materials and consumables

· Operating computers

· Communication skills

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title
	Diagnose and Rectify Fault in Motor Drive System

	Unit Code
	IND BME2 12 0214

	Unit Descriptor
	This unit covers diagnosing and rectifying faults in systems controlling starting, speed, torque, power output, efficient running and braking of ac and DC motors. The unit encompasses safe working practices, interpreting technical data, applying knowledge of ac and DC motors operating parameters to logical fault finding processes, implementing fault rectification, safety and functional testing and reporting work activities and outcomes.


	Element 
	Performance criteria

	1. Prepare to diagnose and rectify faults
	1.1 Occupational Health and Safety (OHS) procedures for a given work area are identified, obtained and understood.

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

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

1.4 The extent of faults is determined from reports and other documentation and from discussion with appropriate personnel.

1.5 Appropriate personnel are consulted to ensure the work is coordinated effectively with others involved on the work site.

1.6 Tools, and equipments and testing devices needed to diagnose faults are obtained in accordance with established procedures and checked for correct operation and safety.

	2. Diagnose and rectify faults
	1.1 OHS risk control measures and procedures are followed for carrying out the work.

1.2 The need to test or measure live is determined in strict accordance with OHS requirements and when necessary conducted within established safety procedures.

1.3 Circuits/machines/plant is checked as being isolated where necessary in strict accordance OHS requirements and procedures.

1.4 Logical diagnostic methods are applied to diagnose AC motor control system faults employing measurements and estimations of system operating parameters referenced to system operational requirements.

1.5 Suspected fault scenarios are tested as being the source of system problems.

1.6 Causes of the faults are identified and appropriately competent persons are engaged to rectify the fault where it is outside the scope of the control system.

1.7 Faults in the control components of the system are rectified to raise ac. motor control system to its operation standard.

1.8 System is tested to verify that the system operates as intended and to specified requirements.

1.9 Decisions for dealing with unexpected situations are made from discussions with appropriate persons and job specifications and requirements.

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

1.11 Diagnosis and rectification activities are carried out efficiently without unnecessary waste of materials or damage to apparatus and the surrounding environment or services and using sustainable energy practices.

	3. Complete and report fault diagnosis and rectification activities
	3.1 OHS work completion risk control measures and procedures are followed.

3.2 Work site is made safe in accordance with established safety procedures.

3.3 Rectification of faults is documented in accordance with established procedures.

3.4 Appropriate person or persons is/are notified, in accordance with established procedures, that the system faults have been rectified.


	Variables
	Range 

	Occupational Health and Safety(OHS)
	May include but not limited to:

· using  of relevant protective clothing and equipment, 

· use of tooling and equipment, workplace environment and safety handling of material, 

· use of firefighting equipment, enterprise first aid, hazard control and hazardous materials and substances
· using chemical prove gowns, rubber boots of appropriate size, goggles, respirators, helmet, and head phones , gloves etc,

· following occupational health and safety procedures designated for the task

· checking and fulfilling required safety devices before starting operation

· electrical safety, 

· machinery movement and operation, 

· manual and mechanical lifting and shifting, 

· Working in proximity to others and site visitors
· emergency shutdown and spring of equipment, 

· using extinguishing fires, first aid application and site evacuation

	Tools and Equipment
	May include but not limited to:

· Electronics tool kit, mechanical toolkit, fixing and support devices, relevant measuring tools


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· Implement Occupational Health and Safety workplace procedures and practices, including the use of risk control measures as specified in the performance criteria and range statement

· Apply sustainable energy principles and practices as specified in the performance criteria and range statement

· Demonstrate an understanding of the essential knowledge and associated skills as described in this unit. It may be required by some jurisdictions that RTOs provide a percentile graded result for the purpose of regulatory or licensing requirements.

· Demonstrate an appropriate level of skills enabling employment

· Conduct work observing the relevant Anti Discrimination legislation, regulations, polices and workplace procedures

· Manage risk in electro technology activities as described in unit of scope and including:

· Identifying potential, perceived and actual risk events.

· Using risk management methods, tools and techniques in analysis and reporting.

· Incorporating risk management processes and procedures into program and project plans.

· Monitoring and responding risk/problems/fault events 

· Identifying improvements and documenting recommendation for their inclusion in ongoing or future programs and projects
· Dealing with unplanned events by drawing on essential knowledge and skills to provide appropriate solutions incorporated in a holistic assessment with the above listed items.

	Underpinning  Knowledge and Attitudes
	Demonstrate knowledge of:

· Variable speed drives for DC.AND AC motors

· Occupational Health and Safety principles

· Electrical Safe working practices

	Underpinning Skill 
	Demonstrates skills of:

· Interpretation work instructions

· Interpretation and define work procedures

· Selection and use of proper tools & equipment

· Installation skills 

· Problem solving in unplanned events

· Instrumentation safe working practices

· Problem solving in unplanned events

	Resources Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II

	Unit Title
	Install and Terminate Wiring System 

	Unit Code
	IND BME2 13 0214

	Unit Descriptor
	This unit of competency describes the skills, attitude and knowledge required in electrical installation and terminating wiring system. 


	Elements 
	Performance Criteria

	 1. Plan and prepare
	 1.1 Installation is planned and prepared to ensure OHS policies and procedures are followed, the work is appropriately sequenced in accordance with requirements.  

 1.2 Appropriate personnel are consulted to ensure the work is coordinated effectively with others involved on the work site. 
 1.3 Wiring systems’ components are checked against job requirements.   

 1.4 Fitting Accessories are obtained in accordance with established procedures and to comply with requirements.  

 1.5 Location in which specific items of accessories, apparatus and circuits are to be installed is determined from job requirements.  

 1.6 Materials necessary to complete the work are obtained in accordance with established procedures and checked against job requirement. 

 1.7 Tools, equipments and testing devices needed to carry out the installation work are obtained in accordance with established procedures and checked for correct operation and safety. 

 1.8 Preparatory work is checked to ensure no unnecessary damage has occurred and complies with requirements.

	 2. Perform installation and termination of wiring system
	2.1 OHS policies and procedures are followed for installing electrical wiring systems. 

2.2 Wiring systems are installed in accordance with requirements, without damage or distortion to the surrounding environment or services. 

2.3 Accessories are terminated and connected in accordance with requirements.  

2.4 Unplanned events or conditions are responded to in accordance with established procedures.  

2.5 Approval is obtained in accordance with established procedures from appropriate personnel before any contingencies are implemented.   

	 3. Inspect and notify completion of work
	3.1 Final inspections are undertaken to ensure the installed apparatus conforms to requirements.  

3.2 Work completion is notified. 

	 4. Clean up
	4.1 Work area is cleared and materials are disposed of, reused or recycled in accordance with legislation/regulations/codes of practice and job specification. 

4.2 Plant, tools and equipment are cleaned, checked, maintained and stored in accordance with manufacturers’ recommendations and standard work practices.
4.3 Surplus materials are returned to warehouse.


	Variables
	Range

	Tools and Equipment
	May Include but not limited to:

· pipe cutter

· ream

· bend 

· off-set

· thread 

· drill

· solder

· multi-meter


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills to:

· performed installation and termination of wiring system

· understand the complexity of an electric installation

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Use of correct testing methods 

· The requirements of an inspection with regard to: selection, identification and connection of conductors - protection against contact and fire - labeling, access to switchgear and equipment 

· knowledge of danger, warning notices, diagrams and instructions

· Testing that takes place under live conditions    

· The principles of electrical theory for the inspection, testing and terminating of electrical wiring systems and equipment

· Types, their advantages and limitations of different electrical connections 

· Establishing which connections in circuits and protective conductors including connections to terminals are suitable for the purpose for which they are being used 

· The implications on the choice of connections with regard to permanent or temporary purposes 

·  Requirements of joints and connections to be of strength and conductance to allow for the passage of fault currents and to prevent corrosion  

	Underpinning Skills
	Demonstrates skills of:

· Correct test and proving instruments selected

· Choosing the right instruments for the test  

· Best practice with regard to methods of testing, their inter-relationship and sequence

· The approved procedures and requirements for terminating the installation

·  approved reporting procedures

· Carrying out the tests and the effect on equipment not part of the fixed installation

· Interpreting diagrams and drawings to facilitate the connection of wiring systems, wiring enclosures and equipment 

· The procedures for proving a connection is electrically and mechanically sound 

	Resources Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II                                 

	Unit Title 
	Participate in Workplace Communication

	Unit Code
	IND BME2 14 0214

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes   required to gather, interpret and convey information in response to workplace requirements.


	Elements
	Performance Criteria

	1. Obtain and convey workplace information
	1.1 Specific and relevant information is accessed from appropriate sources. 

1.2 Effective questioning, active listening and speaking skills are used to gather and convey information.
1.3 Appropriate medium is used to transfer information and ideas

1.4 Appropriate non- verbal communication is used.
1.5 Appropriate lines of communication with supervisors and colleagues are identified and followed.
1.6 Defined workplace procedures for the location and storage of information are used.
1.7 Personal interaction is carried out clearly and concisely.

	2. Participate in workplace meetings and discussions
	2.1 Team meetings are attended on time.
2.2 Own opinions are clearly expressed and those of others are listened to without interruption.
2.3 Meeting inputs are consistent with the meeting purpose and established protocols.
2.4 Workplace interactions are conducted in a courteous manner. 

2.5 Questions about simple routine workplace procedures and matters concerning working conditions of employment are asked and responded to.
2.6 Meetings outcomes are interpreted and implemented.

	3. Complete relevant work related documents
	3.1 Range of forms relating to conditions of employment is completed accurately and legibly.
3.2 Workplace data is recorded on standard workplace forms and documents.
3.3 Basic mathematical processes are used for routine calculations.
3.4 Errors in recording information on forms/ documents are identified and properly acted upon.
3.5 Reporting requirements to supervisor are completed according to organizational guidelines.


	Variable
	Range

	Appropriate sources
	May include but not limited to:

· Team members

· Suppliers

· Trade personnel

· Local government

· Industry bodies

	Medium
	May include but not limited to:
· Memorandum

· Circular

· Notice

· Information discussion

· Follow-up or verbal  instructions

· Face to face communication

	Storage
	May include but not limited to:
· Manual filing system

· Computer-based filing system

	Protocols 
	May include but not limited to:
· Observing meeting

· Compliance with meeting decisions

· Obeying meeting instructions

	Workplace interactions 
	May include but not limited to:
· Face to face

· Telephone

· Electronic and two way radio

· Written including electronic, memos, instruction and forms, non-verbal including gestures, signals, signs and diagrams

	Forms 
	May include but not limited to:
· Personnel forms, telephone message forms, safety reports


	Evidence Guide

	Critical Aspects of Competency
	Demonstrates skills and knowledge to:

· Prepare written communication following standard format  of the organization

· Access information using communication equipment

· Make use of relevant terms as an aid to transfer information effectively

· Convey information effectively adopting the formal or informal communication

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Effective communication

· Different modes of communication 

· Written communication

· Organizational policies

· Communication procedures and systems

· Technology relevant to the enterprise and the individual’s work responsibilities

	Underpinning Skills
	Demonstrate skills to:

· Follow simple spoken language

· Perform routine workplace duties following simple written notices

· Participate in workplace meetings and discussions

· Complete work related documents

· Estimate, calculate and record routine workplace measures

· Do basic mathematical processes of addition, subtraction, division and multiplication

· relate to people of social range in the workplace

· Gather and provide information in response to workplace Requirements

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Work in Team Environment

	Unit Code
	IND BME2 15 0214

	Unit Descriptor
	This unit covers the skills, knowledge and attitudes to identify role and responsibility as a member of a team.


	Elements
	Performance Criteria

	1. Describe team role and scope
	1.1 The role and objective of the team are identified from available sources of information.
1.2 Team parameters, reporting relationships and responsibilities are identified from team discussions and appropriate external sources.

	2. Identify own role and responsibility within team
	2.1 Individual role and responsibilities within the team environment are identified.
2.2 Roles and responsibility of other team members are identified and recognized.
2.3 Reporting relationships within team and external to team are identified.

	3. Work as a team member
	3.1 Effective and appropriate forms of communications used and interactions undertaken with team members who contribute to known team activities and objectives.
3.2 Effective and appropriate contributions are made to complement team activities and objectives, based on individual skills and competencies and workplace context.
3.3 Protocols are observed in reporting using standard operating procedures.
3.4 Contribute to the development of team work plans based on an understanding of team’s role and objectives and individual competencies of the members.


	Variable
	Range


	 Role and objective of team 
	May include but not limited to:
· Work  activities in a team environment with enterprise or specific sector

· Limited discretion, initiative and judgment maybe demonstrated on the job, either individually or in a team environment

	Sources of information
	May include but not limited to:
· Standard operating and/or other workplace procedures

· Job procedures

· Machine/equipment manufacturer’s specifications and instructions

· Organizational or external personnel

· Client/supplier instructions

· Quality standards

· OHS and environmental standards

	Workplace context
	May include but not limited to:
· Work procedures and practices

· Conditions of  work environments

· Legislation and industrial agreements

· Standard work practice including the storage, safe handling and disposal of chemicals

· Safety, environmental, housekeeping and quality guidelines


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Operate in a team to complete workplace activity

· Work effectively with others

· Convey information in written or oral form

· Select and use appropriate workplace language

· Follow designated work plan for the job

· Report outcomes 

	Underpinning Knowledge and Attitude
	Demonstrate knowledge of:

· Communication process

· Team structure

· Team roles

· Group planning and decision making

	Underpinning Skills
	Demonstrate skills to:

· Communicate appropriately, consistent with the culture of the workplace

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II             

	Unit Title 
	Develop Business Practice 

	Unit Code
	 IND BME2 16 0214

	Unit Descriptor
	This unit specifies the outcomes required to establish a business operation from a planned concept. It includes researching the feasibility of establishing a business operation, planning the setting up of the business, implementing the plan and reviewing operations once commenced.


	Elements
	Performance Criteria

	1. Identify business opportunity 
	1.1 Business opportunities are investigated and identified.
1.2 Feasibility study is undertaken to determine likely business viability.
1.3 Market research on product or service is undertaken.
1.4 Assistance with feasibility study of specialist and relevant parties is sought as required.
1.5 Impact of emerging or changing technology including e-commerce, on business operations is evaluated.
1.6 Practicability of business opportunity is assessed in line with perceived risks, returns sought and resources available.
1.7 Business plan is completed for operation. 

	2. Identify personal business skills
	2.1 Financial and business skills available are identified and taken into account when business opportunities are researched.
2.2 Personal skills/attributes are assessed and matched against those perceived as necessary for a particular business opportunity.
2.3 Business risks are identified and assessed according to resources available and personal preferences.

	3. Plan for establishment of business operation
	3.1 Business structure and operations are determined and documented.
3.2 Procedures are developed and documented to guide operations. 

3.3 Financial backing is secured for business operation 

3.4 Business legal and regulatory requirements are identified and complied. 

3.5 Human and physical resources required to commence business operation are determined.
3.6 Recruitment strategies are developed and implemented.

	4. Implement establishment plan 
	4.1 Marketing of business operation is undertaken.
4.2 Physical and human resources are obtained to implement business operation. 

4.3 Operational unit is established to support and coordinate business operation. 

4.4 Monitoring process is developed and implemented for managing operation. 

4.5 Legal documents are carefully maintained and relevant records are kept and updated to ensure validity and accessibility.
4.6 Contractual procurement rights for goods and services including contracts with relevant people, negotiated and secured as required in accordance with the business plan.
4.7 Options for leasing/ownership of business premises identified and contractual arrangements are completed in accordance with the business plan.

	5. Review implementation process
	5.1 Review process for implementation of business operation is developed and implemented.
5.2 Improvements in business operation and associated management process are identified.
5.3 Identified improvements are implemented and monitored for effectiveness.


	Variable
	Range

	Business opportunities 
	May include but not limited to:
· expected financial viability

· skills of operator

· amount and types of finance available

· returns expected or required by owners

· likely return on investment

· finance required

· lifestyle issues

	Business viability 
	May include but not limited to:
· opportunities available

· market competition

· timing/ cyclical considerations

· skills available

· resources available

· location and/ or premises available

· risk related to a particular business opportunity, especially

· in regard to Occupational Health and Safety and

· environmental considerations


	Specialist and relevant parties
	May include but not limited to:
· Chamber of commerce

· Financial planners and financial institution representatives, business planning specialists and marketing specialists 
· accountants

· lawyers and providers of legal advice

· government agencies

· industry/trade associations

· online gateways

· business brokers/business consultants

	Personal skills/attributes


	May include but not limited to:
· technical and/ or specialist skills

· business knowledge and skills

· entrepreneurship

· willingness to take risks

	Business risks 
	May include but not limited to:
· occupational health and safety and environmental

· considerations

· relevant legislative requirements

· security of investment

· market competition

· security of premises/ location

· supply and demand

· resources available

	Human and physical resources 
	May include but not limited to:
· software and hardware

· office premises

· communications equipment

· specialist services through outsourcing, contracting and

· consultancy

· staff

· vehicles

	Operational unit 
	May include but not limited to:
· office location staffed with required personnel and equipped to service and support business 
· home-based site or other location such as leased or owned property

	Legal documents 
	May include but not limited to:
· partnership agreements, constitution documents, statutory books for companies (Register of Members, Register of Directors and Minute Books), Certificate of Incorporation, Franchise Agreements and financial documentation, appropriate software for financial records

· recordkeeping including personnel, financial, taxation, OHS and environmental


	Contracts with relevant people 
	May include but not limited to:
· owners, suppliers, employees, landlords, agents, distributors, customers or any person with whom the business has, or seeks to have, a performance-based relationship


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· that a business operation has been planned and implemented from initial research into feasibility of the business  and completion of the plan, through to implementing the plan and commencing operations
· the ability to evaluate the results of research and assess the likely viability and practicability of a business opportunity, taking into account the current business/market climate and resources available 

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:
· Federal and regional government legislative requirements affecting business operations, especially in regard to Occupational Health and Safety (OHS), Equal Employment Opportunity (EEO), industrial relations and anti-discrimination

· Technical or specialist skills relevant to the business operation

· Financing options

· Business systems and operations

· Relevant marketing, management, sales and financial concepts

· Methods for researching business opportunities

· Principles of risk management relevant to the business

· Methods of identifying relevant specialist services to complement the business 
· Forms and administrative systems

· Services available and charges

· Planning and control systems (sales,

· Advertising and promotion, distribution and logistics

· Financial recording systems

· Legal rights and responsibilities

· Record keeping duties

· Operational factors relating to the business (provision of professional services, products)

	Underpinning Skills
	Demonstrate skills of:
· Literacy skills to interpret legal requirements, company policies and procedures and immediate, day-to-day demands

· Marketing skills

· Business planning skills

· Entrepreneurial skills

· Problem-solving skills

· OHS skills

· Time management skills

· Belief in services and products offered by the business
· Communication skills including questioning, clarifying, reporting, and giving and receiving constructive feedback

· Technical and analytical skills to interpret business documents, reports and financial statements and projections

· Ability to relate to people from a range of social, cultural and ethnic backgrounds and physical and mental abilities

· Problem solving skills to develop contingency plans 

· Using computers and software packages to record and manage data and to produce reports

· Literacy skills to enable interpretation of business information, numeracy skills for data analysis to aid research

· Research skills to identify a business opportunity and to conduct a feasibility study

· Analytical skills to assess personal attributes and to identify business risks
· Observation skills for identifying appropriate people, resources and to monitor work

	Resource Implications
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.


	Occupational Standard: Machining/Electrical Machine Servicing Level II 

	Unit Title 
	Apply Continuous Improvement Processes (Kaizen)

	Unit Code
	IND BME2 17 0214

	Unit Descriptor
	This unit of competence covers the exercise of good workplace practice and effective participation in quality improvement teams. Personnel are required to ensure the quality and integrity of their own work, detect non-conformances and work with others to suggest improvements in productivity and quality.


	Elements
	Performance Criteria

	1. Satisfy quality system requirements in daily work
	1.1 Information on quality system requirements is accessed for own job function.
1.2 Quality control data is recorded and reported in accordance with quality system.
1.3 Quality control procedures are followed to ensure products, or data, are of a defined quality as an aid to acceptance or rejection.
1.4 Non-conformances or problems are recognized and reported.
1.5 Work is conducted in accordance with sustainable energy work practices.
1.6 Sustainable energy principles and work practices are promoted to other workers.

	2. Analyze opportunities for corrective and/or optimization action
	2.1 Current work practices, procedures and process or equipment performance are compared with requirements and/or historical data or records.
2.2 Variances that indicate abnormal or sub-optimal performance are recognized.
2.3 Batch and/or historical records are collected and/or evaluated to determine possible causes for sub-optimal performance.
2.4 Appropriate quality improvement tools and techniques are used to rank the probabilities of possible causes.

	3. Recommend corrective and/or optimization actions
	3.1 Causes are analyzed to predict likely impacts of changes and decide on the appropriate actions.
3.2 Required changes are identified to standards and procedures and training.
3.3 Recommendations are reported to designated personnel.

	4. Participate in the implementation of recommended actions
	4.1 Approved actions and monitor performance following changes are implemented to evaluate results.
4.2 Changes to systems and procedures are implemented to eliminate possible causes.
4.3 Outcomes of actions are documented and communicated to relevant personnel.

	5. Participate in the development of continuous improvement strategies
	5.1 All relevant features of work practice are reviewed to identify possible contributing factors leading to sub-optimal performance. 

5.2 Options are identified for removing or controlling the risk of sub-optimal performance. 

5.3 The adequacy of current controls, quality methods and systems are assessed.
5.4 Quality improvement opportunities are identified to continuously improve performance.
5.5 Recommendations are developed for continual improvements of work practices, methods, procedures and equipment effectiveness.
5.6 Appropriate personnel are consulted to refine recommendations before implementation of approved improvement strategies.
5.7 Outcomes of strategies are documented and communicated to relevant personnel.


	Variable
	Range

	Quality control procedures 

	May include but not limited to:

· standards imposed by regulatory and licensing bodies 

· enterprise quality procedures 

· working to a customer brief or batch card and associated quality procedures 

· checklists to monitor job progress against agreed time, costs and quality standards 

· preparation of sampling plans 

· the use of hold points to evaluate conformance 

· the use of inspection and test plans to check compliance 

	Sustainable energy principles and work practices 
	May include but not limited to:
· examining work practices that use excessive electricity

· switching off equipment when not in use

· regularly cleaning filters

· insulating rooms and buildings to reduce energy use

· recycling and reusing materials wherever practicable

· minimizing process waste

	Quality improvement tools and techniques
	May include but not limited to:

· run charts, control charts, histograms and scatter grams to present routine quality control data

· Plan, Do, Check, Act (PDCA)

· Ishikawa fishbone diagrams and cause and effect diagrams

· logic tree

· similarity/difference analysis

· Pareto charts and analysis

· force field/strength weakness opportunities threats (SWOT) analysis

	Reporting 
	May include but not limited to:

· verbal responses

· data entry into laboratory or enterprise database

· brief written reports using enterprise proformas

	Relevant personnel
	May include but not limited to:

· supervisors, managers and quality managers

· administrative, laboratory and production personnel

· internal/external contractors, customers and suppliers

	Quality improvement opportunities 
	May include but not limited to:

· production processes

· hygiene and sanitation procedures

· reductions in waste and re-work

· laboratory layout and work flow

· safety procedures

· communication with customers

· methods for sampling, testing and recording data


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· use the enterprise's quality systems and business goals as a basis for decision making and action

· apply all relevant procedures and regulatory requirements to ensure the quality and integrity of the products/services or data provided

· apply and promote sustainable energy principles and work practices

· detect non-conforming products or services in the work area

· follow enterprise procedures for documenting and reporting information about quality

· contribute effectively within a team to recognize and recommend improvements in productivity and quality

· apply effective problem solving strategies

· implement and monitor improved practices and procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· specifications for laboratory products and services in the candidate's work area

· quality requirements associated with the individual's job function and/or work area

· scientific and technical knowledge underpinning the processes, procedures, equipment and instrumentation associated with the candidate's work tasks and duties

· workplace procedures associated with the candidate's regular technical duties

· sustainable energy principles

· relevant health, safety and environment requirements

· layout of the enterprise, divisions and laboratory

· organizational structure of the enterprise

· lines of communication

· role of laboratory services to the enterprise and customers

· methods of making/recommending improvements 

· Standards, procedures and/or enterprise requirements

	Underpinning Skills


	Demonstrates skills to:

· Apply problem solving techniques and strategies

· apply statistical analysis and statistical sampling procedures

· detect non-conforming products or services in the work area

· document and report information about quality

· contribute effectively within a team to recognize and recommend improvements in productivity and quality

· implement and monitor improved practices and procedures
·  organize and prioritize activities and items 

· read and interpret documents describing procedures 

· record activities and results against templates and other prescribed formats 

· work with others 

	Resources Implication
	Access is required to real or appropriately simulated situations, including work areas, materials and equipment, and to information on workplace practices and OHS practices.

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the work place or in a simulated work place setting.
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 Rocket and Missile Launchers Maintenance OS 

Machining /Electrical Machines Servicing OS

Basic Metal Works OS








Level II

	


Level III

	


Level IV

	


Level I

	


Level V

	

SMALL AND HEAVY ARMAMENTS, AMMUNITION AND FIRE CONTROL DEVICES MAINTENANCE

Ammunition Technology Management OS 

   



Ammunition Technology Supervision OS 





Ammunition Maintenance and Disposal OS



Ammunition Maintenance and Disposal

OS 







 Fire Control and Optical Devices Servicing OS

Fire Control and Optical Devices Servicing OS 

Fire Control and Optical Device Maintenance Management OS

Basic Electrical-Electronic Equipment Servicing OS











Small and Heavy Armaments Servicing and Maintenance OS 









Small and Heavy Armaments Servicing and Maintenance OS

Small and Heavy Armaments Maintenance

Supervision  OS
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