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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: Polymer Processing Supervision 

	Occupational Code: IND PPS


	NTQF Level IV
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	Occupational Standard: Polymer Processing Supervision Level IV

	Unit Title 
	Choose Polymer Materials for an Application

	Unit Code
	IND PPS4 01 0415

	Unit Descriptor
	This competency covers the application of knowledge of polymerization, polymer structure and modifications of polymer materials to their properties so enabling the choice of an appropriate polymer compound for an application. It is typically performed by technicians developing new products or applying this knowledge set to advance processes/product problem solving. It applies to technicians who are able to bring together an understanding of the basics of chemistry and polymers and apply this understanding to determine the properties of polymers and polymer products.

It includes:

· the influence of polymerization mechanisms on polymer properties

· the influence of polymer structure on polymer properties

· methods of modifying the properties of raw polymers

· the selection and interpretation of polymer tests

· The ability to bring these skills together to select appropriate material(s) for an application.


	Elements
	Performance Criteria

	1. Determine possible polymer properties based on polymer type.
	1.1 Molecular weight distribution changes are estimated with polymerization mechanisms and conditions.

1.2 The impact of monomer and polymer structure on polymer properties is predicted.

	2. Estimate polymer properties based on polymer structure.
	2.1 Property changes caused by polarity and intermolecular forces are predicted.

2.2 Possible polymer properties are determined based on chain flexibility variations caused by changes in regularity, tactility and intermolecular forces.

2.3 Polymer properties are estimated based on molecular weight/molecular weight distribution, degree of cross-linking.

2.4 Barrier properties are predicted based on molecular orientation and degree of crystallization.

2.5 Technical problems associated with the design and manufacturing procedures are solved.

	3. Choose a polymer compound for an application.
	3.1 Appropriate base polymer/polymers is/are selected for an application based on the polymer properties.

3.2 Reinforcement/additives required to meet product specification is/are determined.

3.3 Failure mechanism is predicted for selected compound and selection modified if appropriate.

3.4 The needs for polymer compatibilizers are determined and appropriate use is specified if required.

3.5 Formulation is developed and appropriate production selected.

	4. Organize testing of polymer and interpret test results.
	4.1 Appropriate test(s) is/are selected for compounded polymer based on test purpose and limitations and material being tested.

4.2 Color is tested using color coordinates as required.

4.3 Test results are interpreted and formulation/production method is modified as required to meet product specification.


	Variable
	Range

	Procedures

	May include but not limited to:

· All operations are performed in accordance with procedures.

· Procedures include all relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards. 


	Evidence Guide

	Critical aspects of Competence
	Demonstrate knowledge and skills competencies of:

· The polymer and additive properties be understood and the chemistry behind these properties can be explained. Competence must be demonstrated in the ability to predict appropriate polymers and additives from the required properties of a product.

· Consistent performance. For example, to see that selections made can be justified.

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· The polymerization process and polymer characteristics sufficient to enable the selection of polymers with appropriate base properties.

· Organization standard procedures and policies. Knowledge of the relevant regulatory requirements and national/international standards along with the ability to implement them within appropriate time constraints and in a manner relevant to the job..

· basic chemistry, including atomic structure, molecular weight, periodic table, ionic and covalent bonding, intermolecular bonding, hydrogen bonding, structure of organic compounds, functional groups and typical reactions, saturated and unsaturated compounds, aromatic compounds, hydrolysis and addition reactions.

	Underpinning Skills
	Demonstrate skills to:

· Requirements and national/international standards along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· Predict appropriate polymers and additives from the required properties of a product.

· Consistent performance. For example, to see that selections made can be justified.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Perform Chemical Tests and Procedures

	Unit Code
	IND PPS4 02 0415

	Unit Descriptor
	This unit of competency covers the ability to interpret chemical test requirements, prepare samples, conduct pre-use and calibration checks on equipment and perform routine chemical tests/procedures. These tests will involve several measurement steps. It includes data processing and interpretation of results and tracking of obvious test malfunctions where the procedure is standardized. 


	Elements
	Performance Criteria

	1. Interpret and schedule test requirements
	1.1 Request, chemical principles and concepts are reviewed to identify samples to be tested, method and equipment/instruments involved tested.
1.2 Hazards and enterprise control measures associated with the sample, preparation/test methods, reagents and/or equipment are identified.
1.3 Work sequences are planned to optimize throughput of multiple samples, if appropriate.

	2. Receive and prepare samples
	2.1 Samples are logged using Standard Operating Procedures (SOPs).
2.2 Sample description is recorded, compared with specification and discrepancies are noted and reported.
2.3 Samples and standards are prepared in accordance with chemical testing requirements.
2.4 Traceability of samples is ensured from receipt to reporting of results.

	3. Check equipment before use
	3.1 Types of instrumentation and instrumental techniques are identified.
3.2 Equipment/instruments is/are set up in accordance with test method requirements.
3.3 Pre-use and safety checks are performed in accordance with relevant enterprise and operating procedures.
3.4 Faulty or unsafe components and equipment are identified and reported to appropriate personnel.
3.5 Equipment calibration is checked using specified standards and procedures, if applicable.
3.6 Out of calibration equipment/instruments is/are quarantined.
3.7 Reagents required for chemical tests are ensured to be available and meet quality requirements.

	4. Test samples to determine chemical species or properties
	4.1 Equipment/instruments are operated in accordance with test method requirements.
4.2 Tests/procedures including instrumental and non-instrumental ones on all samples and standards are performed, if appropriate, in accordance with specified methods.
4.3 Equipment/instruments are shut down in accordance with operating procedures.

	5. Process and interpret data
	5.1 Test data noting atypical observations is recorded.
5.2 Calibration graphs are constructed, if appropriate, and results for all samples computed from these graphs.
5.3 Calculated values are ensured to be consistent with expectations.
5.4 Results are recorded and reported in accordance with enterprise procedures.
5.5 Uncertainty of measurement is estimated and documented in accordance with enterprise procedures, if required.
5.6 Trends in data and/or results are interpreted and out of specification or atypical results reported promptly to appropriate personnel.
5.7 If obvious procedure or equipment problems have led to atypical data or results are determined.

	6. Maintain a safe work environment
	6.1 Established safe work practices and personal protective equipment are used to ensure personal safety and that of other laboratory personnel.
6.2 The generation of wastes and environmental impacts is minimized.
6.3 The safe collection of laboratory and hazardous waste for subsequent disposal is ensured as per Occupational Health and Safety (OHS) and environmental management requirements.
6.4 Equipment and reagents are cared for and stored as required.

	7. Maintain laboratory records
	7.1 Approved data is entered into laboratory information management system.
7.2 Confidentiality and security of enterprise information and laboratory data are maintained.
7.3 Equipment and calibration logs are maintained in accordance with enterprise procedures.


	Variable
	Range

	Chemical principles and concepts
	may include:

· ions, atoms, molecules, bonding and links to chemical properties

· chemical reactions involving acid/base, redox, complex ion formation, solubility and equilibrium

· energy levels and absorption/emission spectra

	Hazards
	may include:

· chemicals

· acids (e.g. sulphuric, perchloric and hydrofluoric)

· heavy metals and pesticides

· anions (e.g. fluoride)

· hydrocarbons (e.g. mono-aromatics)

· aerosols from broken centrifuge tubes, pipetting

· sharps and broken glassware

· flammable liquids and gases

· cryogenics, such as dry ice and liquid nitrogen

· fluids under pressure, such as hydrogen in gas liquid chromatography, acetylene in atomic absorption spectrometry

· sources of ignition

· high-temperature ashing processes

· disturbance or interruption of services

	Hazard control measures
	may include:

· ensuring access to service shut-off points

· recognizing and observing hazard warnings and safety signs

· labeling of samples, reagents, aliquoted samples and hazardous materials

· handling and storage of hazardous materials and equipment in accordance with labeling, MSDS and manufacturer's instructions

· identifying and reporting operating problems or equipment malfunctions

· cleaning and decontaminating equipment and work areas regularly using enterprise procedures

· using personal protective clothing and equipment, such as gloves, safety glasses and coveralls

· using containment facilities (PCII, PCIII and PCIV physical containment laboratories), containment equipment (biohazard containers, laminar flow cabinets, Class I, II and III biohazard cabinets) and containment procedures

· reporting abnormal emissions, discharges and airborne contaminants, such as noise, light, solids, liquids, water/waste water, gases, smoke, vapor, fumes, odor and particulates to appropriate personnel

	Preparing samples 
	may include:

· grinding

· mulling

· preparation of discs

· digestion 

· dissolving 

· ashing

· refluxing

· tracting

· filtration

· evaporation

· flocculation

· precipitation

· washing

· drying

· centrifugation

	Types of instrumentation and instrumental techniques
	may include:

· colorimetric techniques, such as enzyme activity, chlorine in water, specific cations and anions

· infrared, ultraviolet visible (UV-VIS) spectrophotometry

Other spectrometric techniques:

· fluorimetric analysis, flame atomic emission and flame atomic absorption spectrometry

· fourier transform infrared

Chromatographic techniques:

· column and thin layer analytical and preparative chromatography

· gas or liquid chromatography for purity, raw material and formulation checks

· ion chromatography for detection of nitrates, phosphates, sulphates, chlorides and bromides

· gel filtration chromatography for purification of proteins

· electrochemical techniques, such as pH, eH, conductivity and ion-selective electrodes 

· electrophoretic techniques for DNA patterns and determination of protein purity

Soil testing:

· moisture content

· organic matter content

· specific anions and cations

· auto-analyzers for determination of total P, total Kjeldahl N, orthophosphate, nitrite/nitrate and ammonia

	Chemical tests methods
	may include:

· control of starting materials, in-process materials and finished products

· environmental monitoring

· basic troubleshooting and/or problem solving within the scope of SOPs and enterprise processes

	Instrumental tests
	may include:

· spectrometry

· chromatography

· electrochemistry

	Non-instrumental test/procedures
	Gravimetric analysis:
· loss on drying

· suspended solids

· ashes, such as sulphated and gravimetric assays (e.g. sulphates and nitrogen in fertilizers)

· Ni by dimethylglyoxime 

· bitumen content of asphaltic concrete

Titrimetric analysis:

· acid/base determinations

· complexiometric, such as water hardness, Fe by dichromate and binder content analysis

· redox, such as precipitation of chlorides in water

· Dissolved Oxygen (DO), Chemical Oxygen Demand (COD) and Biochemical Oxygen Demand (BOD)
· filtration, separation and solvent extraction techniques

· corrosion testing, cement content and accelerated weathering

	Recording
	may include:

· test and calibration results

· equipment use, maintenance and servicing history

· faulty or unsafe equipment

	Occupational Health and Safety (OHS) and environmental management requirements
	may include:

· all operations must comply with enterprise OHS and environmental management requirements, which may be imposed through state/territory or federal legislation - these requirements must not be compromised at any time

· all operations assume the potentially hazardous nature of samples and require standard precautions to be applied

· where relevant, users should access and apply current industry understanding of infection control issued by the National Health and Medical Research Council (NHMRC) and State and Territory Departments of Health

	Standards, codes, procedures and/or enterprise requirements
	may include:

Ethiopian and international standards, such as: 

· (Include Standard No)Recommended practice for chemical analysis by atomic absorption spectrometry - Flame atomic absorption spectrometry

· (Include Standard No)Verification and use of volumetric apparatus - General - Volumetric glassware 

· (Include Standard No)Recommended practice for chemical analysis by ultraviolet/visible spectrophotometry

· ISO 1000-1998 The International System of units (SI) and its application

· ISO 17025-2005 General requirements for the competence of testing and calibration laboratories 

· (Include Standard No)Safety in laboratories set

· ISO 9000 Set:2008 Quality management systems set

· Ethiopian code of Good Manufacturing Practice for medicinal products (GMP)
· calibration and maintenance schedules

· enterprise recording and reporting procedures

· equipment manuals

· equipment startup, operation and shutdown procedures

· industry methods for inorganic constituents

· Material Safety Data Sheets (MSDS) and safety procedures

· material, production and product specifications

· national measurement regulations and guidelines

· principles of Good Laboratory Practice (GLP)
· production and laboratory schedules 

· quality manuals and equipment and procedure manuals 

· SOPs

· waste minimization and safe disposal procedures


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate skills and knowledge competencies to :

· interpret test methods/procedures accurately

· prepare and test samples using procedures appropriate to the nature of sample

· perform calibration checks (if required)

· safely operate test equipment/instruments to enterprise standards and/or manufacturer's specification

· prepare calibration graphs and calculate results using appropriate units and precision

· apply basic theoretical knowledge to interpret gross features of data and make relevant conclusions

· identify atypical results as out of normal range or an artefact

· traces and source obvious causes of an artefact

· communicate problems to a supervisor or outside service technician

· record and communicate results in accordance with enterprise procedures

· Maintain security, integrity, traceability of samples, sub-samples, test data and results and documentation.

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· chemical principles and concepts underpinning test/procedure

· purpose of the tests

· concepts of metrology

· principles and concepts related to equipment/instrument operation and testing

· function of key components of the equipment/instrument and/or reagents

· effects of modifying equipment/instrument variables

· use of calibration procedures

· enterprise and/or legal traceability requirements

relevant health, safety and environment requirements

	Underpinning Skills


	Demonstrates skills to:

· interpret test methods and procedures 

· sample preparation procedures 

· perform calibration checks

· use instruments for qualitative and/or quantitative analysis

· maintain and evaluate reagents

· troubleshoot basic equipment/method 

· use calculation methods, including appropriate units, uncertainties, balancing equations, and the concentration of the solution given the chemical reaction for the titration

· prepare calibration graphs and calculating results using appropriate units and precision

· apply theoretical knowledge to interpret gross features of data and make relevant conclusions such as identifying atypical results as out of normal range or an artefact

· trace and sourcing obvious causes of an artefact

· record and communicating results in accordance with enterprise procedures

· maintain security, integrity, traceability of samples, sub-samples, test data, results and documentation

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Determine Rheology and Output of Plastics Materials 

	Unit Code
	IND PPS4 03 0415

	Unit Descriptor
	This competency covers the application of knowledge of polymer rheology to the flow of polymers through processing equipment, including extruders and injection moulding equipment and the dies and moulds fitted to that equipment. It applies to technicians who need to perform calculations using the rheological properties of polymers and apply that to their performance in process equipment.

It includes:

· Newtonian and non-Newtonian flow

· shear force and shear rate calculations

· output calculations

· Density/temperature/viscosity relationships and calculations.


	Elements
	Performance Criteria

	1. Determine flow characteristics of polymer compound.
	1.1 Shear and shear rates are calculated and described.

1.2 Flow between Newtonian and non-Newtonian is distinguished.

1.3 The characteristics of polymer structures which influence flow are identified.

1.4 The relationships between density, temperature and viscosity for polymers are identified.
1.5 The flow characteristics of a polymer compound are identified based on its structure and temperature.

1.6 Technical problems associated with the design and manufacturing procedures are solved.

	2. Calculate flow rate of polymer compound.
	2.1 Equipment dimensions and data are used to determine shear rate of polymers through that equipment.
2.2 Output is calculated from equipment using viscosity curves and shear rate diagrams.

2.3 Mean velocity is calculated at critical points in a process.

2.4 The characteristic curves are determined for the screws and dies in processing equipment, and the resultant operating point for the system.


	Variable
	Range

	Procedures

	May include but not limited to:

· Procedures include all relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards. All operations are performed in accordance with procedures.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate skills and knowledge competencies in:

· determining and applying rheology tests on relevant polymers

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge and understanding of:

· The principles of rheology, how rheological properties vary with temperature and how they impact on process efficiency and equipment design.

· Organization procedures and policies along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· A basis for solving processing and material problems including:

· Newtonian flow

· non-Newtonian flow

· density/temperature/viscosity relationships

· Quantitatively determining shear, shear rate, output, and viscosity/density changes with temperature.

· Use of complex algebraic equations, non-linear functions, simultaneous equations and the interpretation of non-linear graphs. Literacy is also required at least equivalent to senior secondary school. 

	Underpinning Skills


	Demonstrate skills to:

· Apply the principles of rheology, how rheological properties vary with temperature and how they impact on process efficiency and equipment design.

· Apply organization procedures and policies along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· High level numeracy skills such as are needed for the use of complex algebraic equations, non-linear functions, simultaneous equations and the interpretation of non-linear graphs. Literacy is also required at least equivalent to senior secondary school. 

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Perform Physical-Mechanical Tests

	Unit Code
	IND PPS4 04 0415

	Unit Descriptor
	This unit of competency covers the ability to interpret physical and mechanical tests requirements, prepare samples, conduct pre-use and calibration checks on equipment and perform routine physical and mechanical tests. These tests will involve several measurement steps. It includes data processing and interpretation of results and tracking of obvious test malfunctions where the procedure is standardized. However, personnel are not required to analyze data, optimize tests/procedures for specific samples or troubleshoot equipment problems where the solution is not apparent. 


	Elements
	Performance Criteria

	1. Interpret and schedule test requirements
	1.1 Test request and physical and mechanical principles and concepts underpinning the test/procedure are reviewed to identify samples to be tested, method and equipment/instruments involved tested.
1.2 Hazards and enterprise control measures associated with the sample, preparation/test and/or equipment methods are identified.
1.3 Work sequences are planned to optimize throughput of multiple samples, if appropriate.

	2. Receive and prepare samples
	2.1 Samples are logged using Standard Operating Procedures (SOPs).
2.2 Sample description is recorded, compared with specification and discrepancies are noted and reported.
2.3 Samples and standards are prepared in accordance with physical and mechanical testing requirements.
2.4 Traceability of samples is ensured from receipt to reporting of results.

	3. Check equipment before use
	3.1 Equipment/instruments are set up in accordance with test method requirements.
3.2 Pre-use and safety checks are performed in accordance with relevant enterprise and operating procedures.
3.3 Faulty or unsafe components and equipment are identified and reported to appropriate personnel.
3.4 Equipment calibration is checked using specified procedures, if applicable.
3.5 Out of calibration equipment/instruments are quarantined.

	4. Test samples to determine physical properties
	4.1 Equipment/instruments are operated in accordance with test method requirements.
4.2 Tests/procedures on all samples and standards are performed, if appropriate, in accordance with specified methods.
4.3 Equipment/instruments are shut down in accordance with operating procedures.

	5. Process and interpret data
	5.1 Test data is recorded noting atypical observations.
5.2 Calculated values are ensured to be consistent with expectations.
5.3 Uncertainty of measurement is estimated and documented in accordance with enterprise procedures, if required.
5.4 Results are recorded and reported in accordance with enterprise procedures.
5.5 Trends in data and/or results are interpreted and out of specification or atypical results is/are reported promptly to appropriate personnel.
5.6 If obvious procedure or equipment problems have led to atypical data or results is/are determined.

	6. Maintain a safe work environment
	6.1 Established safe work practices and personal protective equipment are used to ensure personal safety and that of other laboratory personnel.
6.2 The generation of wastes and environmental impacts is minimized.
6.3 The safe collection of laboratory and hazardous waste for subsequent disposal is ensured as per Occupational Health and Safety (OHS) and environmental management requirements
6.4 Equipment and materials are cared for and stored as required.

	7. Maintain laboratory records
	7.1 Approved data is entered into Laboratory Information Management System (LIMS).
7.2 Confidentiality and security of enterprise information and laboratory data are maintained.
7.3 Equipment and calibration logs are maintained in accordance with enterprise procedures.


	Variable
	Range

	Physical and mechanical principles and concepts underpinning the test/procedure
	may include:

· matter, interatomic and intermolecular forces and states of matter

· mass, weight, forces, pressure, energy, friction and slip resistance

· properties of gases, pressure/volume/temperature, density, diffusion and compressibility

· cohesive/adhesive forces, hydrostatic pressure, fluid flow, viscosity and friction

· thermal expansion, thermal conductivity and coefficients of expansion

· changes of state, energy content, enthalpy change and endothermic and exothermic processes

· electromagnetic spectrum, primary/secondary colors, reflection, refraction diffraction and interference of light

· electrical concepts, including electric field, voltage, current, resistance and AC/DC

· electromagnetic concepts, including magnetic field and flux, and electromagnetic induction

· sound concepts, including wave properties, amplitude, frequency and loudness (dB)

· elasticity, hardness, strength of materials, plasticity, permeability and dispersion

· electrical safety concepts including voltage, current, resistance, conductors/insulators and AC/DC

Mechanical principles and concepts underpinning the test/procedure may include:

· matter, interatomic and intermolecular forces and states of matter

· mass, weight, forces, pressure and energy

· cohesive/adhesive forces, friction and slip resistance

· elasticity, hardness, ductility, malleability, strength of materials, elastic limit, elastic moduli and ultimate stress

· electrical concepts, including electric field, voltage, current, resistance and AC/DC

· elasticity, hardness, strength of materials, plasticity, permeability and dispersion

	Hazards
	may include:

· microbiological organisms and agents, associated with soil, air and water

· chemicals, such as acids and solvents

· radiation, such as alpha, beta, gamma, X-ray and neutron

· sharps, broken glassware and hand tools

· flammable liquids and gases

· cryogenics, such as dry ice and liquid nitrogen

· fluids under pressure, such as steam and industrial gases

· sources of ignition

· burners and ovens

· disturbance or interruption of services

· crushing, entanglement and cuts associated with moving machinery (grinders) or falling objects

· sharps and hand tools

	Hazard control measures
	may include:

· ensuring access to service shut-off points

· recognizing and observing hazard warnings and safety signs

· labeling of samples and hazardous materials

· handling and storage of hazardous materials and equipment in accordance with labeling, MSDS and manufacturer's instructions

· identifying and reporting operating problems or equipment malfunctions

· cleaning equipment and work areas regularly using enterprise procedures

· using personal protective clothing and equipment, such as gloves, safety glasses, coveralls and safety boots

· following established manual handling procedures

· reporting abnormal emissions, discharges and airborne contaminants, such as noise, light, solids, liquids, water/waste water, gases, smoke, vapor, fumes, odor and particulates to appropriate personnel

	Test and sample preparation equipment/materials
	may include:

· crushers, mulchers, grinders, mills, riffles and sieves

· moulds, bags and containers

· ovens, microwaves and water baths

· mass balances

· microscopes

· dimension apparatus (e.g. calipers and micrometer)

· rammers, compression rigs and load cells

· chemical reagents and volumetric glassware

· temperature measuring devices, such as thermometers and thermocouples

· pH and conductivity meters

· analogue and digital meters, charts/recorders, data loggers and computers

	Physical and mechanical tests and procedures
	may include:

precise measurement of position, orientation and dimensions:

· three-dimensional setup of manufacturing tools using inclinometers, verniers and laser

· thickness using vernier, X-ray and gamma ray

· particle size using sieving and laser

· dimensional stability involving expansion, contraction and weathering

· movement using strain gauge and accelerometer

· mass, density and specific gravity:

· moisture/density relationship

· compaction

· loose and compacted density

thermal tests:

· thermal conductivity

· coefficients of expansion (e.g. linear and volume)

· melt flow index

· calorimetry, (e.g. specific heat and latent heat)

· combustion properties (e.g. enthalpy and energy content)

· drying times

· thermal stability of products

· optical tests:

· flatness and surface finish

· refractive index

· optical rotation

· transmission/absorption of filters

· colour matching of products

· acoustic tests:

· absorption, reflection and transmission

· intensity, attenuation and loudness (dB)

· amplitude and frequency

· electrical tests:

conductance, resistance and insulation

temperature dependence of dielectrics

· magnetic tests:

· permeability

· retentivity, hysteresis loss and coercivity

· intrinsic induction
· adhesive strength

· elastic properties and strength of materials

· slip resistance and friction

· viscosity and torque

· creep and endurance

· abrasion, hardness, impact, indent and penetration resistance

· pressure and/or vacuum testing using manometers and load cells

	Preparation of samples
	may include:

· drying, washing, grinding, sieving, melting and moisture conditioning

· cutting, trimming or machining of test specimens, etching

· cutting

· trimming

· machining

· etching

	Standards, codes, procedures and/or enterprise requirements
	May include but not limited to:

Ethiopian and international standards, such as: 

· (Include Standard No)Recommended practice for chemical analysis by atomic absorption spectrometry - Flame atomic absorption spectrometry

· (Include Standard No)Verification and use of volumetric apparatus - General - Volumetric glassware 

· (Include Standard No)Recommended practice for chemical analysis by ultraviolet/visible spectrophotometry

· ISO 1000-1998 The International System of units (SI) and its application

· ISO 17025-2005 General requirements for the competence of testing and calibration laboratories 

· (Include Standard No)Safety in laboratories set

· ISO 9000 Set:2008 Quality management systems set

· Ethiopian code of Good Manufacturing Practice for medicinal products (GMP)
· calibration and maintenance schedules 

· data quality procedures

· enterprise recording and reporting procedures 

· equipment startup, operation and shutdown procedures 

· Material Safety Data Sheets (MSDS)
· material, production and product specifications

· national measurement regulations and guidelines

· principles of Good Laboratory Practice (GLP)
· production and laboratory schedules 

· quality manuals, equipment and procedures manuals 

· SOPs

	Tests
	May include but not limited to:

· control of starting materials, in-process materials and finished products

· investigation of sources of construction materials

· basic troubleshooting of enterprise processes

	Recording
	May include but not limited to:

· test and calibration results

· equipment use, maintenance and servicing history

· faulty or unsafe equipment

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

· all operations must comply with enterprise OHS and environmental management requirements, which may be imposed through state/territory or federal legislation - these requirements must not be compromised at any time

· all operations assume the potentially hazardous nature of samples and require standard precautions to be applied

· where relevant, users should access and apply current industry understanding of infection control issued by the National Health and Medical Research Council (NHMRC) and State and Territory Departments of Health


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills competencies to :

· interpret test methods/procedures accurately

· prepare and test samples in accordance with specified methods

· perform calibration checks (if required)

· safely operate test equipment/instruments to enterprise standards and/or manufacturer's specifications

· apply basic knowledge of physical properties of materials to interpret gross features of data and make relevant conclusions

· identify atypical results, such as out of normal range or an artefact

· trace and source obvious causes of an artefact

· communicate problems to a supervisor or outside service technician

· calculate, record and communicate results in accordance with enterprise procedures

· Maintain security, integrity and traceability of samples, sub-samples, test data/results and documentation.

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· physical and mechanical principles and concepts underpinning the test/procedure

· purpose of tests

· function of key components of the equipment/instrument

· effects on test of modifying equipment/instrument variables

· sample preparation procedures

· concepts of metrology

· basic equipment/method troubleshooting procedures

· enterprise and/or legal traceability requirements

· relevant health, safety and environment requirements

· metrology techniques underpinning test/procedure

· principles and concepts related to equipment/instrument operation and testing

· effects on test of modifying equipment/instrument variables

· calibration procedures

· calculation steps to give results in appropriate units and precision

	Underpinning Skills


	Demonstrates skills to:

· use instruments for qualitative and/or quantitative analysis

· interpret test methods and procedures 

· sample preparation procedures 

· perform calibration checks

· metrology techniques underpinning test/procedure including estimating uncertainty

· use instruments for qualitative and/or quantitative analysis

· maintain and evaluate reagents

· troubleshooting basic equipment/method 

· prepare calibration graphs and calculating results using appropriate units and precision

· apply theoretical knowledge to interpret gross features of data and make relevant conclusions such as identifying atypical results as out of normal range or an artefact

· trace and sourcing obvious causes of an artefact

· Calculate, record and communicate results in accordance with enterprise procedures

· maintain security, integrity, traceability of samples, sub-samples, test data, results and documentation

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Analyze Failure in Polymeric Materials

	Unit Code
	IND PPS4 05 0415

	Unit Descriptor
	This competency covers the viscoelastic response of polymeric materials to stress and strain under various conditions. It covers the response of different polymers, compounds and physical shapes with different applications of stress and strain. It applies to technicians who are required to differentiate between products and compounds based on their response to applied stress/strain.

It includes:

· crystalline and amorphous polymers

· reinforced (fillers or fibers) and filled compounds

· cross linked and uncross linked polymers

· impact, steady and repeated application

· application under different physical and chemical conditions

· response of different shapes

· Applications of this to typical products/situations.


	Elements
	Performance Criteria

	1. Analyze response to steady and static loads.
	1.1 Stress strain response is determined.

1.2 Tear/notch failures are determined.
1.3 Modulus and yield are identified.

1.4 Creep and stress relaxation is identified.

1.5 Stiffness is determined.

1.6 Applications are identified where the typical viscoelastic response of polymers has an advantage.

1.7 Applications are identified where the typical viscoelastic response of polymers must be modified and common methods of modification.

1.8 Ensure all tools and equipments are analyzed for failure in polymeric materials.

	2. Analyze response to time varying loads.
	2.1 Hysteresis in tensile and shear loadings is determined.

2.2 The effect of slow/rapid (impact) loading is determined.

2.3 Failure modes in flex cycling are identified.
2.4 Fatigue failure is identified.

2.5 Failures in sinusoidal loadings are identified. 
2.6 Applications are identified where the typical viscoelastic response of polymers has an advantage.

2.7 Applications are identified where the typical viscoelastic response of polymers must be modified and common methods of modification.

	3. Analyze the effect of environment/history on mechanical response.
	3.1 Effect of temperature on response is determined.

3.2 Effect of surface degradation on response is determined.

3.3 Effect of molecule/fiber/filler orientation on response is determined.

3.4 The effect of environmental degradation on failure is determined.

3.5 Applications are identified where the typical response of polymers is an advantage.
3.6 Applications are identified where the typical response of polymers must be modified and common methods of modification.

3.7 All hazards are identified and controlled for failure in polymeric materials.

	4. Analyze the effect of shape on mechanical response.
	4.1 The effect of shape on the stress/strain relationship (triaxiality) is determined.
4.2 The effect of shape on stiffness is determined.

4.3 The effect of shape on response is determined to cyclical loads.

4.4 The effect of shape on creep and relaxation is determined.

4.5 Applications are identified where the typical response of polymers is an advantage.

4.6 Applications are identified where the typical response of polymers must be modified and common methods of modification.

4.7 Procedures are followed for analyzing failure in polymeric materials.


	Variable
	Range

	Tools and equipments

	May include but not limited to:

· stress/strain testers

· impact testers

· cycling testers

· environmental aging equipment

· Basic length/thickness measuring equipment.

	Hazards

	Typical hazards include:

· stored energy (eg in stressed test samples

· test preparation equipment

· Conditions and materials used for causing sample degradation.

	Procedures

	· All operations are performed in accordance with procedures.

· Procedures mean all relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards. ISO standards for mechanical/physical testing of polymers will be relevant here and appropriate standards should be followed.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate skills and knowledge competencies to:

· explain test results in terms which are appropriate to the polymeric material of the sample

· apply the results of the analyses to typical applications

· identify applications where typical polymer properties are an advantage

· Distinguish between applications where polymers may be used satisfactorily (although without an inherent advantage) and those where it has an inherent advantage.

· Perform consistently. For example, to see that:

· the model(s) of viscoelasticity can be consistently applied to a range of likely situations

· the response to the application of stress in a range of circumstances can be explained

· The effect of shape can be predicated and explained for different stress application situations.

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· classical (i.e. elastic) stress and strain

· classical (i.e. elastic) Young's modulus and Poisson ratio

· stress, compression, shear and torsion

· stiffness and bending moments

· application of the above for viscoelastic bodies

· models of viscoelasticity

· creep and relaxation

· effects of temperature (above and below the glass transition point)

· effects of degradation, Eg surface oxidation (such as UV, O3); swelling (such as solvent, chemical)

· three dimensional responses to stress

· responses to stress cycling, including heat build up

· mechanical responses to changing the properties of polymer structures and components

	Underpinning Skills


	Demonstrates skills to:

· Interpret and apply technical information.

· Read and apply technical brochures, books and other information.

· Apply technical information and calculating stress/strain and related data, drawing and interpreting graphs.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Predict Polymer Properties and Characteristics 

	Unit Code
	IND PPS4 06 0415

	Unit Descriptor
	This competency covers the ability to apply knowledge of polymer morphology, the properties of polymers in relation to their morphology, physical failure in polymers and test methods for polymeric materials to predict polymer properties and processing characteristics. It applies to all sectors of the industry. It is typically performed by technicians working either independently or as part of a work team.


	Elements
	Performance Criteria

	1. Predict the impact of processing conditions on polymer properties.
	1.1 Property changes are predicted due to molecular weight and temperature.

1.2 The glass transition temperature and melting point is identified relative to ambient temperature.

1.3 The morphological changes occurring to polymers as are described the temperature is raised to typical moulding conditions.
1.4 The effect of cooling rate on polymer morphology is described.

1.5 Potential product dimension/shape changes are predicted due to internal stresses resulting from molecular orientation.

1.6 The affect of post-mould annealing on the degree of crystallization and crystal is determined.

	2. Predict physical properties of polymers from their morphology.
	2.1 The effects on physical properties of temperature crystal size, degree of crystallization and molecular orientation are predicted.
2.2 Shrinkage is predicted from morphology.

	3. Determine likely physical failures of polymers.
	3.1 Impact of physical use conditions on physical failure is determined.

3.2 Impact of polymer characteristics on physical failure is determined.

	4. Organize and interpret polymer tests.
	4.1 Melt flow properties are described from flow data.

4.2 Appropriate test type and procedure are chosen to measure desired criteria.

4.3 Relevant standard test method is specified.

4.4 Test result is interpreted by making allowance for possible variations in test.


	Variable
	Range

	Procedures

	May include but not limited to:

· All operations are performed in accordance with procedures.

· All relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards. 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills competencies to :

· Understand morphology and that the importance of critical material properties and quantities is known. Competence must be demonstrated in the ability to interpret polymer properties from their morphology.

· Perform consistently. For example, to see that:

· test procedures are understood

· correct tests and methods are specified

· test results are interpreted appropriately

· polymer properties are described

· Changes in properties are adequately explained.

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Morphology of polymers sufficient to predict common physical properties and behaviors and to interpret test results, allowing for normal variations in data. 

· organization standard procedures and work instructions, relevant regulatory requirements and standard international and national test methods, along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· polymer morphology using phase diagrams

· properties of polymers in relation to their morphology

· physical failure in polymers

· polymer materials test methods and property data

· changes in properties and variations in test data

· changes in physical properties due to compounding, processing or environmental conditions

	Underpinning Skills


	Demonstrates skills to:

· Relevant regulatory requirements and standard international and national test methods, along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· Read and interpret technical literature and standard test methods. High level numeracy is also required, particularly graphical interpretation skills and data interpretation

· Numeracy to be able to determine sizes, angles and shapes.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Diagnose Production Equipment Problems

	Unit Code
	IND PPS4 07 0415

	Unit Descriptor
	This competency covers diagnosing the causes of products faults and problems arising from the equipment/plant. These problems may be caused by inappropriate process conditions and/or equipment faults. It includes diagnosis to a sufficient level so that identification of faults as equipment or process based can be made and appropriate directions can be given to rectify the problem.

The technician might also be required to examine production faults such as where the process as a whole is not performing adequately. The technician would then further investigate the likely equipment, plant and/or process causes of the faults and isolate the most probable cause and recommend the solution. They may then monitor the implementation of the solution and check that the fault has been fixed.

The unit requires an understanding of the principles of operation of the equipment and the impact of process conditions and equipment faults or changes on the product characteristics/properties. It also requires an understanding of the quality/ inspection/testing regime and the results of this regime and how process conditions and equipment faults or changes impact these results of this regime.


	Elements
	Performance Criteria

	1. Identify faults in products/production.
	1.1 Products/production processes are examined.

1.2 Faults are identified.

1.3 Faults are categorized according to type/likely because.

1.4 Faults for action are prioritized.

	2. Determine most probable possible cause(s) of fault
	2.1 Fault is analyzed to determine possible causes.

2.2 Possible causes are investigated to eliminate less probable cause.

2.3 Probable causes are shortlisted.
2.4 Hypothesis of cause(s) is supported by the data available.

2.5 Most probable cause is identified.

	3. Implement solution to fault
	3.1 Recommended solution to fault is developed after monitoring process/equipment conditions.
3.2 Health Safety and Environment (HSE) implications of solution are checked and solution is modified as appropriate.

3.3 Recommendation is communicated as appropriate.

3.4 Check recommendation has been understood and can be implemented.

3.5 All hazard controls are checked in place.

3.6 Progress of implementation is monitored.
3.7 Recommended solution is modified as required.

3.8 Diagnosis and improvement activities are implemented.

	4. Check fault solution has worked.
	4.1 Product/process is monitored for fault.

4.2 HSE impacts of changes are monitored.

4.3 Analysis and solution process is repeated if required.

4.4 Records and procedures are updated to reflect successful solution.
4.5 Laboratory tools and equipments are used to check plant condition.


	Variable
	Range

	Examine

	May include but not limited to:

· visual examination

· examination of product quality or other records

· examination of inspection records (if used)

· examination of test results (routine or otherwise)

· Specific examination testing undertaken as part of a product improvement activity.

	Faults

	May include but not limited to:

· colour variation (non-uniform, not to standard hue/intensity/opacity)

· surface blemishes (specs, marks)

· surface finish (gloss level, uneven)

· size/shape (distorted, wrong, variable)

· within specification, but highly variable, forms patterns etc (i.e. has 'assignable cause')

· strength/stiffness/physical properties (too high/low, variable, uneven)

· chemical properties

· physical/mechanical properties

· biological/biochemical/microbiological properties

	Possible causes
	May include but not limited to:

All feasible causes of the problem, before checking to eliminate some.

	Investigating

	May include but not limited to:

· talking with operators and others

· checking machine histories for prevailing process conditions

· checking current process/equipment conditions

· Carrying out small tests to determine the likelihood of a causal link between a condition and a fault.

	Process/equipment conditions

	May include but not limited to:

· settings such as temperature, pressure

· rates such as feed rate, flow rate

· setting and adjustment of equipment parts  

· Worn and broken equipment parts.

	Health Safety and Environment (HSE)

	May include but not limited to:

· All operations to which this unit applies are subject to stringent health, safety and environment requirements, which may be imposed through State or Federal legislation, and these must not be compromised at any time. Where there is an apparent conflict between performance criteria and HSE requirements, the HSE requirements take precedence.

	Diagnosis and improvement
	May take place as a result of a problem where the fault level is causing reject product, or it may occur as part of continuous improvement, or a kaizen blitz or other situation where the products are not faulty, but are being improved.

	Procedures

	May include but not limited to:

· All operations are performed in accordance with procedures.

· All relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards. 

	Tools and equipment

	May include but not limited to:

· laboratory test facilities for the product (although the conduct of tests is not part of this unit)

· equipment test instruments for checking the condition of plant 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and ability competencies to:

· recognize defective product

· isolate one or two most likely causes, and justify the selection of those causes

· devise a permanent solution to the problem and justify that solution

· check that the solution works

· Work with all the required people to make it happen.

· Perform consistently. For example, look to see that:

· defects with different root causes are analyzed

· defects with both process condition and equipment problem causes are solved

· defects across the applicable range of products and processes are solved

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· how the process/equipment works

· how raw material changes into product through the process/equipment

· impacts of different process conditions on the product

· impacts of different equipment settings/components on the product

· impacts of equipment failure/change/variation on the product

· product faults and their categories according to causes

· Causes of all possible product faults due to process/equipment problems.

· Note this is not primarily about faults caused by things outside the process/equipment (eg unspecified changes in feed/raw materials), but the possibility of this cause for a fault should be included as required knowledge.

	Underpinning Skills


	 Demonstrate skill to:

· Communicate to operators, trades people and other technical experts about technical issues.

· Interpret and apply procedures, technical manuals and manufacturer manuals. 

· Write maintenance and similar requests/orders, update procedures and write equipment/process condition specifications.

· Demonstrate Interpret test data, technical specifications, instrument readings and measurements. Some calculation may be involved in developing and implementing solutions.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Determine Heat Transfer Loads for Processing Equipment

	Unit Code
	IND PPS4 08 0415

	Unit Descriptor
	This competency covers the application of a knowledge of heat transfer and heat balance principles to the design and use of processing equipment. It is typically performed by senior technicians. It applies to technicians who need to determine heating and/or cooling loads for processing equipment.

It includes:

· conduction, convection and radiation

· thermal properties of materials, particularly polymers

· methods of heating polymer materials

· cooling systems

· Energy balances.


	Elements
	Performance Criteria

	1. Calculate heat transferred from/to items.
	1.1 Conductive heat transfer to/from an object is calculated.
1.2 Convective heat transfer to/from an object is calculated.

1.3 Radiative heat transfer to/from an object is calculated.

1.4 Combined heat transfer to/from an object, including resistances in series and parallel is calculated.

	2. Calculate temperature change caused by a change in heat content.
	2.1 Temperature change caused by heating/cooling of polymer compounds in typical examples of processing equipment is calculated.

2.2 Change in heat content caused by shear on a polymer compound is calculated.

2.3 Temperature rise caused by shear on a polymer is calculated. 

	3. Select appropriate heating and/or cooling mechanism for an application.
	3.1 Rates of heat transfer/overall heat transfer coefficients are compared for major methods of heating and cooling.

3.2 Appropriate methods of varying/controlling rates of heat transfer are determined.

3.3 Heat transfer rates are calculated under a range of conditions.

3.4 Any changes of heat transfer and heat balance principles are checked to the design and use of processing equipment procedures. 

	4. Determine heating required to suit process conditions.
	4.1 Heating requirements are determined to obtain correct viscosity for processing.

4.2 Appropriate heat transfer mechanism(s) is/are selected to achieve desired conditions.

	5. Conduct energy balance over process components.
	5.1 Overall heating load is determined for process components.

5.2 Overall cooling load is determined for process components.

5.3 The adequacy (or otherwise) of the process/plant heating/cooling system is determined to cope with this.


	Variable
	Range

	Procedures

	May include but not limited to:

· Procedures include all relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards. All operations are performed in accordance with procedures.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate skills and knowledge competencies in:

· Principles are understood and that they are able to be applied to real workplace situations. Competence must be demonstrated in the ability to undertake quantitative analyses and then apply the results to determine heating and cooling loads and flow/supply.

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge and understanding of:

· Heat transfer principles and calculations sufficient to determine the heating/cooling loads of an existing or a new process. 

· The effects of heat/temperature on the materials being processed and the products being made sufficient to determine the processing temperatures and heating/cooling rates required to achieve a satisfactory product from an efficient process.

· The enterprise's procedures and policies along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· Knowledge as a basis for solving processing and material problems including:

· conduction

· convection

· radiation

· combined conduction/convection

· specific heat capacity

· mechanical work/heat relationships

· Energy balances.

· Literacy is also required at least equivalent to senior secondary school level.

	Underpinning Skills


	Demonstrate skills to:

· Apply heat transfer principles and calculations sufficient to determine the heating/cooling loads of an existing or a new process.

· Apply enterprise's procedures and policies along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· High level numeracy skills at least equivalent to senior secondary school levels.

· Literacy required and at least equivalent to senior secondary school level.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Apply Statistics to Processes in Manufacturing

	Unit Code
	IND PPS4 09 0415

	Unit Descriptor
	This unit covers the knowledge and skills required to apply statistical theory and principles to the analysis and control of processes in manufacturing. 

Statistical process control is being used on a process in a manufacturing organization to monitor the process and determine when action needs to be taken. The appropriate action will then be taken in accordance with standard procedures. It primarily requires the application of skills associated with gathering and analyzing data and communicating statistical information to others.  This unit also has a strong emphasis on problem solving, initiative and enterprise, planning and organizing, and self management to solve problems and manage processes.


	Elements
	Performance Criteria

	1. Collect process data.
	1.1.
Sampling scheme is interpreted
1.2.
Measurements are obtained in accordance with standard procedures.
1.3.
Data is handled as required. 

	2. Interpret data
	2.1.
Data is plotted on appropriate control chart.
2.2.
Patterns of results between random and non-random are distinguished.
2.3. Results outside the control limits are identified.
2.4.
Situations requiring action are recognized.
2.5.
Appropriate action is taken in accordance with standard procedures.
2.6.
Cost of non-conformance is determined.

	3. Calculate control limits.
	3.1.
Consultation is done with relevant stakeholders to determine appropriate limits.
3.2.
Relevant methods are used to calculate/revise control limits

3.3.
Limits are plotted on control chart.
3.4.
Impact of limit is explained to relevant stakeholders.


	Variable
	Range

	Sampling scheme
	May include but not limited to:
· sampling for attributes or sampling for variables

· batch, continuous or custom made products

· number of items/samples

· size of sample

· timing of sampling

· location of sampling points

· type of sample

· number/type of measurements to be done on each sample

· sampling equipment

· measurement/testing equipment/methods

	Procedures
	May include but not limited to:
· All work instructions, standard operating procedures, formulas/ recipes, batch sheets, temporary instructions and similar instructions provided for the smooth running of the plant. They may be written, verbal, computer based or in some other form.

· Good operating practice as may be defined by industry codes of practice (e.g. Good Manufacturing Practice (GMP), Responsible Care) and government regulations.

	Handling data
	May include but not limited to:
· calculating means, ranges, mean of means, standard deviation (using appropriate calculation aids)

· entering data into a software package

· recording data either in writing or electronically

· Other required manipulations of the data.

	Control chart
	May include but not limited to:
· run

· tally

· mean/range

· attributes

· other relevant charts

	Random
	May include but not limited to:

· Random variation is the term used in statistical control to refer to those variations for which no cause can be found.

	Non-random
	May include but not limited to:

· Non-random, also called identifiable cause, or assignable cause or special causes are those variations for which a cause can be found and so the cause of the variation eliminated. Non-random variation may also be used to predict possible breaches of the control limits.

	Control limits
	May include but not limited to:

· Control limits, also referred to as process capability are those limits within which the process will operate if it is 'under control'.

	Cost of non-conformance
	May include but not limited to:
· reprocessing/rework

· expediting

· unplanned service

· excess inventory

· complaint handling

· downtime

· returns

· scrap

· labor costs

· material costs

· infrastructure costs/overhead

· utility costs

	Appropriate limits
	May include but not limited to:
· 1 sigma warning limits

· 2 sigma warning limits

· 3 sigma control limits

· 6 sigma limits


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate skills and knowledge competencies in:

· Evidence of the application of statistical theory to a process should be available

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· sampling techniques

· purpose of sampling and measurement

· random, systematic, stratified sampling 

· relevance, reliability and representativeness of samples/data collected

· purpose of replication of data for statistical control

· samples, populations, finite and infinite populations and the differences

· methods of calculating means, standard deviations and the like and their purpose in statistical control

· the causes of variation in a process

· the meaning of broad/ narrow frequency distributions/ range/standard deviations and skewed distributions in process terms

· types of control charts and their applications to different types of process/product and for different purposes

· process causes of variation and typical cause types of non-random variation

· non-process (eg measurement) causes of variation

· recognition of stable and unstable processes

· causes of stability/instability in the process

· calculation of control limits/process capability and the applications of different control limits

· Standard distribution curve and confidence limits.

	Underpinning Skills


	Demonstrate skills to:

· analysis

· problem solving

· communication

· documenting

· calculations

· use of statistics

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Trial a New Die-Tool

	Unit Code
	IND PPS4 10 0415

	Unit Descriptor
	This competency covers the trialing of a new die or tool. It is intended to be applied to 'high pressure' dies such as might be used for injection or blow moulding. It is typically performed by technicians working either independently or as part of a work team.


	Elements
	Performance Criteria

	1. Prepare for trial to procedures.
	1.1 All relevant information available at the enterprise is gathered.

1.2 Machine/ tools and equipment suitability is confirmed.

1.3 Die (simple, advanced and complex) and die/tool state are confirmed.

1.4 Raw materials readiness is confirmed.

	2. Set die/tool and machine.
	2.1 Die/tool is fitted and set up.

2.2 Process conditions are set up.

2.3 Control panel is set to cycle time, temperatures and heating/cooling rates as required.

2.4 Cycle machine and die are dried according to procedures.

	3. Trial die/tool, interpret data and adjust operation to procedures.
	3.1 Trial procedures are carried out in a systematic manner to meet trial objectives.

3.2 Variations are identified and recorded from normal.

3.3 Control panel and variables are monitored and test results interpreted for fluctuations, variations and trends.

3.4 Process limitations are determined with respect to product and production specifications.

3.5 Controls are adjusted to ensure parameters are maintained to job specifications.

3.6 Process operation is improved.

3.7 Analyzing data and making adjustments are continued until desired level of process operation is achieved and product is within specifications.

3.8 Equipment is shut down as required.

3.9 Trial results are recorded.

	4. Rectify equipment and quality problems
	4.1 A range of faults that will affect product and production specifications are identified.

4.2 Changes required to tooling and equipment is determined to meet product and production specifications.

4.3 Make sure appropriate records related to machinery and equipment is maintained to enterprise standards.

4.4 Problems and hazards that are within area of responsibility are identified and rectified.
4.5 Problems that are outside area of responsibility are reported to appropriate personnel.


	Variable
	Range

	Tools and equipment
	May include but not limited to:

· hand tools as required

· Relevant personal protective equipment. 

	Simple die

	May include but not limited to:

· A two plate die including any ejection system operating in the mould open axis, but excluding moulds with molten material retained within the mould between cycles. Products are simple, straight drawn items. Typical features may include: force, cavity, back plates, support plates, cold runner, sprue, nozzle seat, locating ring-tab, sub, fan, diaphragm and direct gating, ejector pins and sleeves, ejector plate and stripper plate, simple drilling for mould cooling.

	Advanced die

	May include but not limited to: 

· A two or three plate die with one or more product forming components which move in a direction other than the mould open axis, and which are driven by the mould rather than external actuation. Excludes moulds which retain molten material within the mould between cycles. Typical features may include: sliding blocks or cores actuated by skew pins or cams; baffled, spiral, tube, and heat pipe cooling systems; rising cores; and internally actuated unscrewing systems.

	Complex die

	May include but not limited to:

· Dies which use at least one external power and control source to actuate product forming components, which move in a direction other than the mould open axis, and require sequencing with the mould operation. Includes moulds which retain molten material within the mould between cycles. Typical features may include: hot runners; insulated runners; externally actuated sliding blocks, cores, and unscrewing systems; safety interlocks.

	Die

	A former used to give the required shape to the product and which is used under pressure. Dies are typically used in the extrusion, injection, blow moulding and general rubber sectors. Dies used which are not subject to pressure are referred to as 'moulds' in this Training Package.

	Procedures

	May include but not limited to:

· All operations are performed in accordance with procedures.

· All relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards.

	Variables

	May include but not limited to:

· die/tool set up and adjustment

· machine speed, cycle rate

· temperature

· Product quality measures.

	Problems

	May include but not limited to:

· selecting the right tools for a new job

· using new and untried die or tool

· adapting the process to the new product and die/tool

· observing the process to obtain useful trial data

· comparing the product to the desired specification

· Determining the cause of non-compliances. 

· materials/heat

· equipment adjustment/set-up

	Hazards

	May include but not limited to:

· noise, light, energy sources

· humidity, air temperatures, radiant heat

· Stationary and moving machinery, parts and components.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills competencies to :

· understand procedures and know the importance of critical material properties and quantities 

· Recognize potential situations requiring action and then in implementing appropriate action.

Perform consistent. For example, look to see that:

· new or un-tried dies/tools are tested thoroughly

· product quality and output standards are met consistently

· problems are anticipated from process observations

· problems are efficiently resolved

· The process runs consistently and smoothly.

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Materials, equipment and process sufficient to recognize and rectify potential problems. Knowledge of organization standard procedures and work instructions and relevant regulatory requirements along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· Understanding of the polymer/process interactions.

· Managing risks using the hierarchy of controls applied to the process. Application of approved hazard control, safety procedures, the use of PPE in relation to handling materials, equipment operation and cleanup.

· product specifications and limitations

· production equipment capability

· types and grades of materials and their limitations

· die or tool conditions and operational limitations

· Use of ancillary equipment.

	Underpinning Skills


	Demonstrate skills to:

· Apply of approved hazard control, safety procedures, and the use of PPE in relation to handling materials, equipment operation and cleanup. 

· The ability to interpret technical specifications and reports. Advanced numeracy allowing the calculation and interpretation of statistics, product formulae and process conditions is also required.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Set Advanced or Complex Dies

	Unit Code
	IND PPS4 11 0415

	Unit Descriptor
	This competency covers the ability to set advanced or complex dies, verify machine, die, and ancillary equipment functions and remove advanced or complex injection dies. It applies to technicians typically in the injection moulding and blow moulding sectors that set complex dies and make sure they are ready for production. The key factors are the efficient setting and validation of the right die for the job and the tuning of this die for efficient production. It includes:

· understanding die/process/material/product interactions

· selecting the right die and equipment such as actuated cores, power and control units

· checking the die for wear and damage

· setting and adjusting the replacement die according to specifications

· checking the die and process for efficient operation and making appropriate adjustments


	Elements
	Performance Criteria

	1. Prepare to change advanced or complex die.
	1.1 When changeover will be required is determined, and requirements are planned for die, advanced die and complex die change.

1.2 Dies, machines, ancillary equipment and all tools and equipments related to the advanced or complex die change are prepared.

1.3 The molding machine is prepared for die removal according to enterprise procedures.

	2. Change dies.
	2.1 Die is removed and fitted according to enterprise procedures, in a safe, systematic and time efficient manner.

2.2 Die is cleaned and stored according to workplace procedures applying corrosion protection if required. 

2.3 The molding machine and ancillary equipment are prepared for operations according to procedures.

2.4 Replacement die is attached to the machine according to procedures.

	3. Set advanced or complex die.
	3.1 Machine conditions are set for new die.

3.2 Machine operation is restarted as per procedure.

3.3 Cycle machine and die are dried according to enterprise procedures.
3.4 Die operation and power and control devices are checked against die set up specifications. 

3.5 The first off sample is checked for compliance with required standards.

3.6 Tune settings and other production variables are fined as required.

3.7 Any equipment variances between actual production and documented set up conditions are noted.

3.8 Workplace documentation is completed and reported to appropriate personnel.

	4. Anticipate die setting problems.
	4.1 Potential problems and hazards which may occur during the die changing and setting process are identified and anticipated.

4.2 Possible causes of these problems are determined.

4.3 Most likely causes are identified and appropriate actions prioritized. 

4.4 Problems are rectified using appropriate solutions within area of responsibility.

4.5 Improvements in systems or procedures are recommended.


	Variable
	Range

	Die

	May include but not limited to:

· A die is a former used to give shape to the product and used under pressure. Dies are typically used in the extrusion, injection, blow moulding and general rubber sectors. Dies which are not subject to pressure are referred to as 'moulds' in this competence standard

	Advanced dies

	May include but not limited to:

· sliding blocks or cores actuated by skew pins or cams

· baffled, spiral, tube, and heat pipe cooling systems

· rising cores 

· Internally actuated unscrewing systems.

	Complex dies

	May include but not limited to:

· Complex dies are dies which: 

· use at least one external power and control source to actuate product forming components

· move in a direction other than the mould open axis

· Require sequencing with the mould operation. 

May include but not limited to:

· Moulds which retain polymer melt within the mould between cycles. 

· hot runners

· insulated runners

· externally actuated sliding blocks, cores and unscrewing systems

· Safety interlocks.

	Die and machine preparation

	The die and machine preparation may include making connections such as:

· hydraulic

· pneumatic 

· Electrical.

	Ancillary equipment operations

	May include but not limited to:

· hot-runner temperature control

· hydraulic or pneumatic power supply for actuation of equipment such as cores or sliding blocks

· Mould temperature control.

	Tools and equipment

	May include but not limited to:

· hand carts and trolleys

· hoists/lifting equipment not requiring any special permits or licenses

· basic hand tools 

· Relevant personal protective equipment.

	Procedures

	May include but not limited to:

· All operations are performed in accordance with procedures.

· All relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards. 

	Die fitting

	May include but not limited to:

· Die fitting includes the placement, attachment and adjustment of dies against predetermined specifications, but does not include the modification of dies or equipment to make them fit against new specifications or to change their performance as might be done by a toolmaker or similar metals tradesperson. Repairs to dies are also not covered by this unit.

	Machine operations

	May include but not limited to:

· machine movement speed and stroke

· pressure

· sequencing

· Interlocks.

	Die operation

	May include but not limited to:

· die temperature control

· die component stroke

· clamping force

· speed

· pressure

· sequencing

· interlocks 

	Settings

	· Setting of the machine conditions may include setting the mould height on the machine, the clamp force, the mould safety system, the ejector system, the mould opening and closing distances, speeds and forces and the injection unit.
· These settings may be performed automatically, using an electronic storage device to load settings from a previous run of this product, or may be performed by manually setting controls individually.

	Variables


	Key variables, and their causes, to be monitored include:

· time/effort required to set a die

· number of attempts to produce a first off within specification

· the need to reset/adjust a die during then production run

	Hazards

	May include but not limited to:

· hazardous materials

· manual handling hazards

· Hot surfaces.

	Anticipating problems

	May include but not limited to:

· Taking a proactive approach to a wide range of routine and non-routine problems, using product and process knowledge to develop solutions to problems which do not have a known solution/a solution recorded in the procedures, and endeavoring to learn from the problem so that it does not recur.

· lack of cleaning of die surface and cooling channels, leading to corrosion

· inadequate fitting of the dies to the platens, causing poor alignment or movement during production

· Fine adjustments of die movements, to optimize production.

· All operations are performed in accordance with procedures.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate skills and knowledge competencies of:

· Procedures and the importance of critical die characteristics are understood. Competence must be demonstrated in the ability to recognize potential situations requiring action and then in implementing appropriate action.

· Perform consistently. For example, look to see that at least one type of advanced or complex die has been correctly set and removed and that there is evidence that other types of advanced or complex dies can also be set /removed.

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· sliding blocks or cores actuated by skew pins or cams

· baffled, spiral, tube, and heat pipe cooling systems

· rising cores 

· internally actuated unscrewing systems 

· external power and control sources,

· externally actuated sliding blocks, cores, and unscrewing systems 

· Safety interlocks. 

· die setting procedures for advanced/complex dies

· Verification procedures for advanced/complex dies.

· wrong dies

· wrongly set die

· worn or damaged die

· non-optimum process conditions

· Material type or quality.

· Read and interpret technical specifications and data. 

	Underpinning Skills


	Demonstrates skills to:

· Read and interpret technical specifications and data. 

· Safe, precise, efficient and correct installation of advanced and complex dies. 

· apply and/or explain to a level sufficient for the practical completion of the job:

· die setting procedures for advanced/complex dies

· Verification procedures for advanced/complex dies.

· Competence also includes the ability to distinguish between causes of faults such as:

· wrong dies

· wrongly set die

· worn or damaged die

· non-optimum process conditions

· Material type or quality.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Trial a New, Advanced or Complex Mould

	Unit Code
	IND PPS4 12 0415

	Unit Descriptor
	This competency covers the trialling of a new, advanced or complex mould. It is intended to be applied to 'low pressure' moulds as used in rotomoulding, thermoforming and composites manufacturing and not to dies such as might be used for injection or blow moulding. It is typically performed by technicians working either independently or as part of a work team. It applies to technicians who are involved in the trialing of moulds. The key factors are the monitoring of the production process and identifying routine problems. 


	Elements
	Performance Criteria

	1. Prepare for trial to procedures.
	1.1 All relevant information available at the enterprise is gathered.

1.2 Machine/tools and equipments suitability is confirmed.

1.3 Mould state is confirmed.

1.4 Raw materials readiness is confirmed.

	2. Set mould and machine.
	2.1 Mould is fitted and set up.

2.2 Speed and ratios are set up for rotation/'rock and roll'.

2.3 Control panel is set to cycle time according to external temperature, humidity, type of heating used, and cooling time.

2.4 Cycle machine and mould are dried as per procedures.

	3. Trial mould, interpret data and adjust operation to procedures.
	3.1 Trial procedures are carried out in a systematic manner to meet trial objectives.

3.2 Variations are identified and recorded from normal.

3.3 Control panel and variables are monitored and test results interpreted for fluctuations, variations and trends.

3.4 Process limitations are determined with respect to product and production specifications.

3.5 Controls are adjusted to ensure parameters are maintained to job specifications.

3.6 Check that process operation is improved.

3.7 Analyzing data and making adjustments are continued until desired level of process operation is achieved and product is within specifications.

3.8 Equipment is shut down as required.

3.9 Trial results are recorded.

	4. Rectify equipment and quality problems to procedures.
	4.1 The range of equipment and quality faults that can occur during the operation is identified.

4.2 Equipment and quality fault causes are determined and rectified.

4.3 Equipment failure causes are identified and rectified.

4.4 Make sure appropriate records and log books of equipment operations are maintained.

4.5 Non-routine problems and hazards are identified and rectified within area of responsibility.

4.6 Problems outside area of responsibility are reported to designated person.


	Variable
	Range

	Tools and equipment

	May include but not limited to:

· hand tools as required

· Relevant personal protective equipment.

· Rotational moulding (e.g. fixed spindle, single spindle, multiple spindle, shuttle open-flame, swing, carousel, shuttle and 'rock and roll').

· complex composite moulds

· Complex thermoforming moulds.

	Procedures

	May include but not limited to:

· All relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards. 

	Variables

	May include but not limited to:

· performance of mould

· temperatures

· machine speed

· materials, quantities and composition

· Product quality requirements.

	Problems

	May include but not limited to:

· selecting the right tools for a new job

· using new and untried moulds

· adapting the process to the new product and mould

· observing the process to obtain useful trial data

· comparing the product to the desired specification

· Determining the cause of non-compliances.

	Hazards

	May include but not limited to:

· noise, light, energy sources

· humidity, air temperatures, radiant heat

· Stationary and moving machinery, parts and components.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills competencies to :

· understand procedures and know the importance of critical material properties and quantities 

· Recognize potential situations requiring action and then in implementing appropriate action. 

· Perform consistently. For example, to see that:

· new or un-tried moulds are tested thoroughly

· product quality and output standards are met consistently

· problems are anticipated from process observations

· problems are efficiently resolved

· The process runs consistently and smoothly.

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· The materials, equipment and process sufficient to recognize and rectify potential problems. 

· Organization standard procedures and work instructions and relevant regulatory requirements along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.

· Understanding of the polymer/process interactions.

· Managing risks using the hierarchy of controls applied to the process. 

· Application of approved hazard control, safety procedures, the use of PPE in relation to handling materials, equipment operation and cleanup.

· a basis for solving processing and material problems, including:

· product specifications and limitations

· production equipment capability

· types and grades of materials and their limitations

· die or tool conditions and operational limitations

· Use of ancillary equipment.
· High levels of numeracy and literacy with the ability to interpret technical specifications and reports. 
· Advanced numeracy allowing the calculation and interpretation of statistics, product formulae and process conditions is also required.

	Underpinning Skills


	Demonstrates skills to:

· Application of the knowledge of managing risks using the hierarchy of controls applied to the process. 

· Application of approved hazard control, safety procedures, the use of PPE in relation to handling materials, equipment operation and cleanup.

· The ability to interpret technical specifications and reports. Advanced numeracy allowing the calculation and interpretation of statistics, product formulae and process conditions is also required. 

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Coordinate Maintenance

	Unit Code
	IND PPS4 13 0415

	Unit Descriptor
	This competency covers the knowledge and skill applied in testing fiber reinforced plastic materials and laminates for conformance with design and product quality specification.


	Elements
	Performance Criteria

	1. Determine test requirements.
	1.1 Properties to be measured are identified according to specification.

1.2 Appropriate test methods are selected according to specifications.

1.3 Appropriate testing tools and equipments are selected according to standards and specifications.

	2. Perform raw material tests.
	2.1 Samples are prepared according to specification.

2.2 Tests are performed in accordance with job specifications.

2.3 Test results are recorded according to standard procedures.

2.4 Test results are interpreted and compared with manufacturer material data sheets.

	3. Perform molded product tests.
	3.1 Samples are prepared according to specification.

3.2 Tests are performed in accordance with job specifications.

3.3 Test results are recorded according to standard procedures.

3.4 Test result is interpreted and compared against quality specification.

	4. Record and report test results.
	4.1 Tests are documented to enterprise requirements.

4.2 Results are compared against standards.
4.3 Written recommendations (e.g. process control actions, raw material suitability, product acceptance) are made.


	Variable
	Range

	Tools and equipment

	May include but not limited to:

· Testing equipment such as gel timer, flow meter, tensile tester, hardness tester, mold flow indexer, flammability/smoke tester, flexular tester etc.)

· materials handling equipment

· relevant PPE

· Equipment as specified by AS/NZ standards (where applicable).

	Procedures
	May include but not limited to:

· All operations are performed in accordance with procedures.
· All relevant workplace procedures, work instructions, temporary instructions and relevant industry and government codes and standards.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrate knowledge and skills competencies to :

· select and apply the appropriate test methods for the job, and correctly interpret the test results

· Identify and take appropriate action on problems and potential problems.

· Perform consistently. For example, to see that:

· tests are performed to procedures at all times

· All safety procedures are always followed.

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Materials, equipment and process sufficient to predict their interactions and their impacts on performance. (For example, as resin is heated, its viscosity reduces. If viscosity is too low, there is a risk that the mould will fill before the fiber is fully impregnated; if too high, the reinforcement will have a tendency to distort.)

· organization procedures and policies, quality requirements at each production stage and relevant regulatory requirements along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.(Eg manufacturing design requirements, enterprise requirements for testing documentation).

· types of tests, their purposes and functions

· product or material test performance indices within standard variation, and standard response procedures

· safe test procedures

· role of testing in quality control and quality assurance procedures

· interpreting manufacturer material data sheets

· interpreting variances from specifications

· safety factors; 

· effects on laminate design 

· relevance of failure mode to FRP laminate design 

· effect of creep and  fatigue on laminates

· relationship of laminate thickness to bonding and material properties

· Span and deflection.

	Underpinning Skills


	Demonstrates skills to:

· Apply quality requirements at each production stage and relevant regulatory requirements along with the ability to implement them within appropriate time constraints and in a manner relevant to the job.(e.g. manufacturing design requirements, enterprise requirements for testing documentation).

· Interpret technical specifications and standard laboratory procedures. 

· write report, including graphical representations of results
· perform required calculations and interpret results.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Undertake Process Capability Improvements

	Unit Code
	IND PPS4 14 0415

	Unit Descriptor
	This unit covers the knowledge and skills required by a team leader/technical expert to analyze data from the process, develop improvements to eliminate variation due to assignable causes and then implement actions. It primarily requires the application of skills associated with communication, information gathering, and analysis. Initiative, enterprise, and problem solving are also required to identify opportunities to improve process capacity. It also requires aspects of self management and learning to validate own analysis.


	Elements
	Performance Criteria

	1. Obtain required data
	1.1 Process for study is identified.
1.2 Required data/information is obtained/organized

	2. Analyze information
	2.1 Past data is analyzed and assignable causes determined using tools such as Six sigma (6s) and Three sigma (3s).
2.2 Possible improvements are developed to eliminate assignable causes.
2.3 Own experience and learning into proposed process improvements are incorporated.

	3. Improve process capability
	3.1 Liaise is done with relevant people to implement improvements.
3.2 Required authorities are obtained to implement improvements.
3.3 Improved process is obtained/ organized to obtain required data.
3.4 Process capability is recalculated.
3.5 Revised data collection/processing and new capability information are implemented.
3.6 Plant procedures are followed to implement improvement activities.


	Variable
	Range

	Six sigma (6s)
	May include but not limited to:

· Six sigma is a statistical tool for recording defects and determining capability. Six sigma limits equate to 3.4 defects per million opportunities for each product or service transaction. Six sigma is also used as a general term covering a competitive manufacturing approach. Six sigma training typically covers several units of competency in this Training Package.

	Three sigma (3s)
	May include but not limited to:

· Traditional statistical process control uses three sigma limits which equates to 3 defects per thousand opportunities for each product or service transaction.

	Procedures
	May include but not limited to:
· All work instructions, standard operating procedures, formulas/recipes, batch sheets, temporary instructions and similar instructions provided for the smooth running of the plant. They may be written, verbal, computer based or in some other form.

· Good operating practice as may be defined by industry codes of practice (e.g. Good Manufacturing Practice (GMP), Responsible Care) and government regulations.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge competencies to:

· Analyze a process and recalculate process capability/trial limits after changes have been made. 

· Analyze process information and the recalculation of process capability/trial limits.

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· data collection methods

· data processing techniques required

· variability and normal distribution

· three sigma or six sigma processes as relevant

· random and non-random results - recognition of assignable causes

· causes of different types of non-random results

· causes of random variation

· Process understanding sufficient to translate the data into variations in the process and determine methods of controlling them.

	Underpinning Skills


	Demonstrates skills in:

· mathematical

· statistical methods

· communication

· negotiation

· planning

· analysis

· problem solving

· teamwork

· Computer operation.

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Use Computer Aided Drafting Systems 

	Unit Code
	IND PPS4 15 0415

	Unit Descriptor
	This unit covers producing basic engineering drawings using a CAD system, under the direction of a supervisor. It applies to the production of drawings according to defined parameters and predetermined specifications that include materials, tolerances, codes and other specifications. All work is conducted under supervision. Standard CAD software would be used including inbuilt file management, macros and reports. Drawings include plans, diagrams, charts, circuits, systems or schematics.


	Elements
	Performance Criteria

	1. Prepare the CAD environment 
	1.1 All relevant manuals, instructions and operating procedures for the CAD software are obtained in accordance with workplace procedures.

1.2 The CAD package is booted up in accordance with workplace procedures.

1.3 Screen display areas and basic parameters are set in accordance with instructions.

	2. Produce a basic drawing 
	2.1 Basic CAD drawings are created and guidance is sought as required.

2.2 Drawings are prepared in accordance with AS 1100 or equivalent or in accordance with standard operating procedures.

2.3 As required, CAD drawings are reviewed with supervisor and/or other designated staff in accordance with company procedures.

	3. Modify existing CAD drawings
	3.1 Existing CAD drawings are located and modified by adding, deleting or changing drawing elements within that drawing.

	4. Produce output
	4.1 Drawing files are saved in the appropriate format in accordance with standard operating procedures.

4.2 Drawing files are printed out using plotter or equivalent devices.

	5. Perform exit and shut-down procedures
	5.1 Programs and computer are shut down in accordance with workplace procedures.


	Variable
	Range

	Basic parameters
	May include but not limited to:

· layer or level, line type, line width, colour and text format etc.

	Basic CAD drawings
	May include but not limited to:

· lines, arcs, circles, polygons, ellipses, hatching or filling of areas, text, dimensions and tangents

	Equivalent devices
	May include but not limited to:

· ink jet printers or the like


	Evidence Guide

	Critical aspects of Competence
	Demonstrate knowledge and skills competencies of:

· competently and consistently perform all elements of the unit as specified by the criteria, including required knowledge, and be capable of applying the competency in new and different situations and contexts

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· CAD program capabilities and processes

	Underpinning Skills
	Demonstrate skills to:

·  read and interpreting engineering specifications

· organize information

· use computer and peripherals 

· use CAD program

· prepare simple drawings in plane orthogonal, isometric projection or equivalent

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Plan and Organize Work

	Unit Code
	IND PPS4 16 0415

	Unit Descriptor
	This unit covers the knowledge, skills and attitude required in planning and organizing work activities in a production application.  It may be applied to a small independent operation or to a section of a large organization.


	Elements
	Performance Criteria

	1. Set objectives
	1.1 Objectives are planned consistent with and linked to work activities in accordance with organizational aims.

1.2 Objectives are stated as measurable targets with clear time frames.

1.3 Support and commitment of team members are reflected in the objectives.

1.4 Realistic and attainable objectives are identified.

	2. Plan and schedule work activities
	2.1 Tasks/work activities to be completed are identified and prioritized as directed.

2.2 Tasks/work activities are broken down into steps in accordance with set time frames and achievable components.

2.3 Task/work activities are assigned to appropriate team or individuals in accordance with agreed functions.

2.4 Resources are allocated as per requirements of the activity.

2.5 Schedule of work activities is coordinated with personnel concerned.

	3. Implement work plans
	3.1 Work methods and practices are identified in consultation with personnel concerned.

3.2 Work plans are implemented in accordance with set time frames, resources and standards.

	4. Monitor work activities
	4.1 Work activities are monitored and compared with set objectives.

4.2 Work performance is monitored.

4.3 Deviations from work activities are reported and recommendations are coordinated with appropriate personnel and in accordance with set standards.

4.4 Reporting requirements are complied with in accordance with recommended format.

4.5 Timeliness of report is observed.

4.6 Files are established and maintained in accordance with standard operating procedures.

	5. Review and evaluate work plans and activities
	5.1 Work plans, strategies and implementation are reviewed based on accurate, relevant and current information.

5.2 Review is done based on comprehensive consultation with appropriate personnel on outcomes of work plans and reliable feedback.

5.3 Results of review are provided to concerned parties and formed as the basis for adjustments/simplifications to be made to policies, processes and activities.

5.4 Performance appraisal is conducted in accordance with organization rules and regulations.

5.5 Performance appraisal report is prepared and documented regularly as per organization requirements.

5.6 Recommendations are prepared and presented to appropriate personnel/authorities.

5.7 Feedback mechanisms are implemented in line with organization policies.


	Variable
	Range

	Objectives 
	May include but not limited to:

· Specific

· General

	Resources
	May include but not limited to:

· Personnel

· Equipment and  technology

· Services

· Supplies and materials

· Sources for accessing specialist advice

· Budget

	Schedule of work activities
	May include but not limited to:

· Daily

· Work-based

· Contractual

Regular

	Work methods and practices
	May include but not limited to:

· Legislated regulations and codes of practice

· Industry regulations and codes of practice

· Occupational health and safety practices  

	Work plans
	May include but not limited to:

· Daily work plans

· Project plans

· Program plans

· Resource plans

· Skills development plans

· Management strategies and objectives 

	Standards
	May include but not limited to:

· Performance targets

· Performance management and evaluation systems

· Occupational standards

· Employment contracts

· Client contracts

· Discipline procedures

· Workplace assessment guidelines

· Internal quality assurance

· Internal and external accountability and auditing requirements

· Training Regulation Standards

· Safety Standards

	Appropriate personnel/ authorities
	May include but not limited to:

· Appropriate personnel include:

· Management

· Line Staff

	Feedback mechanisms
	May include but not limited to:

· Verbal feedback

· Informal feedback

· Formal feedback

· Questionnaire

· Survey

· Group discussion


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· set objectives

· plan and schedule work activities

· implement work plans

· monitor work activities

· review and evaluate work plans and activities

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· organization’s strategic plan, policies rules and regulations, laws and objectives for work unit activities and priorities

· organizations policies, strategic plans, guidelines related to the role of the work unit

· team work and consultation strategies

	Underpinning Skills
	Demonstrates skill to:

· plan

· lead

· organize

· coordinate

· communicate 

· inter-and intra-person/motivation skills

· present

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Migrate to New Technology

	Unit Code
	IND PPS4 17 0415

	Unit Descriptor
	This unit defines the competence required to apply skills and knowledge in using new or upgraded technology. The rationale behind this unit emphasizes the importance of constantly reviewing work processes, skills and techniques in order to ensure that the quality of the entire business process is maintained at the highest level possible through the appropriate application of new technology. To this end, the person is typically engaged in on-going review and research in order to discover and apply new technology or techniques to improve aspects of the organization’s activities.


	Elements
	Performance Criteria

	1. Apply existing knowledge and techniques to technology and transfer


	1.1 Situations are identified where existing knowledge can be used as the basis for developing new skills.

1.2 New or upgraded technology skills are acquired and used to enhance learning.

1.3 New or upgraded equipment are identified, classified and used where appropriate, for the benefit of the organization.

	2. Apply functions of technology to assist in solving organizational problems


	2.1 Testing of new or upgraded equipment is conducted according to the specification manual.
2.2 Features of new or upgraded equipment are applied within the organization

2.3 Features and functions of new or upgraded equipment are used for solving organizational problems  

2.4 Sources of information relating to new or upgraded equipment are accessed and used

	3. Evaluate new or upgraded technology performance
	3.1 New or upgraded equipment is evaluated for performance, usability and against OHS standards.
3.2 Environmental considerations are determined from new or upgraded equipment.

3.3 Feedback is sought from users where appropriate.


	Variables
	Range

	Environmental Considerations
	May include but is not limited to:

· recycling, safe disposal of packaging (e.g. cardboard, polystyrene, paper, plastic) and correct disposal of waste materials by an authorized body

	Feedback
	May include but is not limited to:

· surveys, 

· questionnaires,

·  interviews and meetings

	

	Evidence Guide

	Critical Aspects of Competence
	Competence must confirm the ability to transfer the application of existing skills and knowledge to new technology

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Broad awareness of current technology trends and directions in the industry  (e.g. systems/procedures, services, new developments, new protocols)

· Knowledge of vendor product directions

· Ability to locate appropriate sources of information regarding metal manufacturing and new technologies

· Current industry products/services, procedures and techniques with knowledge of general features 

· Information gathering techniques

	Underpinning Skills


	Demonstrate skills of:

· Research skills for identifying broad features of new technologies

· Ability to assist in the decision making process

· Literacy skills in regard to interpretation of technical manuals

· Ability to solve known problems in a variety of situations and locations 

· Evaluate and apply new technology to assist in solving organizational problems

· General analytical skills in relation to known problems

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Establish Quality Standards 

	Unit Code
	IND PPS4 18 0415

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to establish quality specifications for work outcomes and work performance.  It includes monitoring and participation in maintaining and improving quality, identifying critical control points in the production of quality output and assisting in planning and implementing of quality assurance procedures.


	Elements
	Performance Criteria

	1. Establish quality specifications for product
	1.1 Market specifications are sourced and legislated requirements identified.

1.2 Quality specifications are developed and agreed.

1.3 Quality specifications are documented and introduced to organization staff / personnel in accordance with the organization policy.

1.4 Quality specifications are updated when necessary.

	2. Identify hazards and critical control points 
	2.1. Critical control points impacting on quality are identified.

2.2. Degree of risk for each hazard is determined.

2.3. Necessary documentation is accomplished in accordance with organization quality procedures.

	3. Assist in planning of quality assurance procedures
	3.1 Procedures for each identified control point are developed to ensure optimum quality.

3.2 Hazards and risks are minimized through application of appropriate controls.

3.3 Processes are developed to monitor the effectiveness of quality assurance procedures.

	4. Implement quality assurance procedures
	4.1 Responsibilities are allocated for carrying out procedures to staff and contractors.

4.2 Instructions are prepared in accordance with the enterprise’s quality assurance program.

4.3 Staff and contractors are given induction training on the quality assurance policy.

4.4 Staff and contractors are given in-service training relevant to their allocated safety procedures.

	5. Monitor quality of work outcome
	5.1 Quality requirements are identified

5.2 Inputs are inspected to confirm capability to meet quality requirements

5.3 Work is conducted to produce required outcomes.

5.4 Work processes are monitored to confirm quality of output and/or service.

5.5 Processes are adjusted to maintain outputs within specification.

	6. Participate in maintaining and improving quality at work
	6.1 Work area, materials, processes and product are routinely monitored to ensure compliance with quality requirements.

6.2 Non-conformance in inputs, process, product and/or service is identified and reported according to workplace reporting requirements.

6.3 Corrective action is taken within level of responsibility to maintain quality standards.

6.4 Quality issues are raised with designated personnel.

	7. Report problems that affect quality
	7.1 Potential or existing quality problems are recognized.

7.2 Instances of variation in quality are identified from specifications or work instructions.

7.3 Variation and potential problems are reported to supervisor/manager according to enterprise guidelines.


	Variable
	Range

	Sourced
	May include but is not limited to:

· End-users

· Customers or stakeholders

	Legislated requirements 
	May include but is not limited to:

· Verification of product quality as part of consumer legislation or specific legislation related to product content or composition.

	Safety procedures.
	May include but is not limited to:

· Use of tools and equipment for fabrication/production/ manufacturing works

· Workplace environment and handling of material safety, 

· Following occupational health and safety procedures designated for the task
· Respect the policies, regulations, legislations, rule and procedures for manufacturing/production/fabrication works


	Evidence Guide

	Critical Aspect of Competence
	Demonstrates skills and knowledge to:

· Monitor quality of work 

· Establish quality specifications for product 

· Participate in maintaining and improving quality at work

· Identify hazards and critical control points in the production of quality  product

· Assist in planning of quality assurance procedures 

· Report problems that  affect quality 

· Implement quality assurance procedures   

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of: 

· work and product  quality specifications 

· quality policies and procedures 

· improving quality at work

· hazards and critical points of operation

· obtaining and using information 

· applying federal and regional legislation within day-today work activities

· accessing and using management systems to keep and maintain accurate records

· requirements for correct preparation and operation 

· technical writing

	Underpinning Skills
	Demonstrates skills to:

· monitor quality of work 

· establish quality specifications for product 

· participate in maintaining and improving quality at work

· identify hazards and critical control points in the production of quality  product

· assist in planning of quality assurance procedures 

· report problems that  affect quality 

· implement quality assurance procedures

	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 

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


	Occupational Standard: Polymer Processing Supervision Level IV

	Unit Title 
	Develop Individuals and Team

	Unit Code
	IND PPS4 19 0415

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to determine individual and team development needs and facilitate the development of the workgroup.


	Elements
	Performance Criteria

	1. Provide team leadership
	1.1 Learning and development needs are systematically identified and implemented in line with organizational requirements.

1.2 Learning plan is collaboratively developed and implemented to meet individual and group training and developmental needs. 

1.3 Individuals are encouraged to self-evaluate performance and identify areas for improvement.

1.4 Feedback on performance of team members is collected from relevant sources and compared with established team learning process.

	2. Foster individual and organizational growth
	2.1 Learning and development program goals and objectives are identified to match the specific knowledge and skills requirements of Competence standards.

2.2 Learning delivery methods are made appropriate to the learning goals, the learning style of participants and availability of equipment and resources.
2.3 Workplace learning opportunities and coaching/ mentoring assistance are provided to facilitate individual and team achievement of competencies.
2.4 Resources and timelines required for learning activities are identified and approved in accordance with organizational requirements.

	3. Monitor and evaluate workplace learning
	3.1 Feedback from individuals or teams is used to identify and implement improvements in future learning arrangements.

3.2 Outcomes and performance of individuals/teams are assessed and recorded to determine the effectiveness of development programs and the extent of additional support.

3.3 Modifications to learning plans are negotiated to improve the efficiency and effectiveness of learning.

3.4 Records and reports of competence are maintained within organizational requirement.

	4. Develop team commitment and cooperation
	4.1 Open communication processes to obtain and share information is used by team.

4.2 Decisions are reached by the team in accordance with its agreed roles and responsibilities.

4.3 Mutual concern and camaraderie are developed in the team.

	5. Facilitate accomplishment of organizational goals
	5.1 Team members are made actively participatory in team activities and communication processes.

5.2 Individual and joint responsibility is developed by teams members for their actions.

5.3 Collaborative efforts are sustained to attain organizational goals.


	Variable
	Range

	Learning and development needs


	May include but is not limited to:

· Coaching, monitoring and/or supervision

· Formal/informal learning program

· Internal/external training provision

· Work experience/exchange/opportunities

· Personal study

· Career planning/development

· Performance evaluation

· Workplace skills assessment

· Recognition of prior learning

	Organizational requirements
	May include but is not limited to:

· Quality assurance and/or procedures manuals

· Goals, objectives, plans, systems and processes

· Legal and organizational policy/guidelines and  requirements

· Safety policies, procedures and programs

· Confidentiality and security requirements

· Business and performance plans

· Ethical standards

· Quality and continuous improvement processes and standards

	Feedback on performance
	May include but is not limited to:

· Formal/informal performance evaluation 

· Obtaining feedback from supervisors and  colleagues

· Obtaining feedback from clients

· Personal and reflective behavior strategies

· Routine and organizational methods for monitoring  service delivery

	Learning delivery methods
	May include but is not limited to:

· On the job coaching or monitoring

· Problem solving

· Presentation/demonstration

· Formal course participation

· Work experience and involvement in professional networks

· Conference and seminar attendance


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· identify and implement learning opportunities for others

· give and receive feedback constructively

· facilitate participation of individuals in the work of the team

· negotiate plans to improve the effectiveness of learning

· prepare learning plans to match skill needs

· access and designate learning opportunities

	Underpinning Knowledge and Attitude
	Demonstrates knowledge of:

· coaching and monitoring principles

· understanding how to work effectively with team members who have  diverse work styles, aspirations, cultures and perspective

· understanding how to facilitate team development and improvement

· understanding methods and techniques to obtain and interpreting feedback

· understanding methods for identifying and prioritizing personal development opportunities and options

· knowledge of career paths and competence standards in the industry

	Underpinning Skills
	Demonstrates skills to:

· read and understand a variety of texts, preparing general information and documents according to target audience; spell with accuracy; use grammar and punctuation effective relationships and conflict management

· communicate including receiving feedback and reporting, maintaining effective relationships and conflict management

· plan and organize required resources and equipment to meet learning needs

· coach and mentor skills to provide support to colleagues

· report to organize information; assess information for relevance and accuracy; identify and elaborate on learning outcomes

· facilitate and conduct small group training sessions

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

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Utilize Specialized Communication Skills

	Unit Code
	IND PPS4 20 0415

	Unit Descriptor
	This unit covers the knowledge, skills and attitudes required to use specialized communication skills to meet specific needs of internal and external clients, conduct interviews, facilitate group discussions, and contribute to the development of communication strategies.


	Elements
	Performance Criteria

	1. Meet common and specific communication needs of clients and colleagues
	1.1 Specific communication needs of clients and colleagues are identified and met.

1.2 Different approaches are used to meet communication needs of clients and colleagues.

1.3 Conflict is addressed promptly and in a timely way and in a manner which does not compromise the standing of the organization.

	2. Contribute to the development of communication strategies
	2.1 Strategies for internal and external dissemination of information are developed, promoted, implemented and reviewed as required.

2.2 Channels of communication are established and reviewed regularly.

2.3 Coaching in effective communication is provided. 

2.4 Work related network and relationship are maintained as necessary.

2.5 Negotiation and conflict resolution strategies are used where required.

2.6 Communication with clients and colleagues is made appropriate to individual needs and organizational objectives.

	3. Represent the organization
	3.1 When participating in internal or external fora, presentation is made relevant, appropriately researched and presented in a manner to promote the organization.

3.2 Presentation is made clear and sequential and delivered within a predetermined time.

3.3 Appropriate media is utilized  to enhance presentation.

3.4 Differences in views are respected.

3.5 Written communication is made consistent with organizational standards.

3.6 Inquiries are responded in a manner consistent with organizational standard.

	4. Facilitate group discussion
	4.1 Mechanisms which enhance effective group interaction are defined and implemented.

4.2 Strategies which encourage all group members to participate are used routinely.

4.3 Objectives and agenda are routinely set and followed for meetings and discussions. 

4.4 Relevant information is provided to group to facilitate outcomes.

4.5 Evaluation of group communication strategies is undertaken to promote participation of all parties.

4.6 Specific communication needs of individuals are identified and addressed.

	5. Conduct interview
	5.1 A range of appropriate communication strategies are employed in interview situations.

5.2 Different types of interview are conducted in accordance with the organizational procedures.

5.3 Records of interviews are made and maintained in accordance with organizational procedures.

5.4 Effective questioning, listening and nonverbal communication techniques are used to ensure that required message is communicated.


	Variable
	Range

	Strategies 
	May include but is not limited to:

· Recognizing own limitations

· Utilizing techniques and aids

· Providing written drafts

· Verbal and non verbal communication

	Effective group interaction
	May include but is not limited to:

· Identifying and evaluating what is occurring within an interaction in a non-judgmental way

· Using active listening

· Making decision about appropriate words, behavior

· Putting together response which is culturally appropriate

· Expressing an individual perspective

· Expressing own philosophy, ideology and background and exploring impact with relevance to  communication

	Interview situations 
	May include but is not limited to:

· Establish rapport

· obtain facts and information

· Facilitate resolution of issues

· Develop action plans

· Diffuse potentially difficult situation

	Types of Interview
	May include but is not limited to:

· Related to staff issues

· Routine

· Confidential 

· Evidential

· Non-disclosure

· Disclosure


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Demonstrate effective communication skills with clients and work colleagues accessing service

· Adopt relevant communication techniques and strategies to meet client particular needs and difficulties

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· communication process

· dynamics of groups and different styles of group leadership

· communication skills relevant to client groups

	Underpinning Skills
	Demonstrates skills of:

· full range of communication techniques including:

· active listening

· feedback

· interpretation

· role boundaries setting

· negotiation

· establishing empathy

· communication strategies

· communicate to fulfill job roles as specified by the organization

	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: Polymer Processing Supervision Level IV

	Unit Title 
	Manage Micro, Small and Medium Enterprises (MSMEs)

	Unit Code
	IND PPS4 21 0415

	Unit Descriptor
	This unit covers knowledge, skills and attitude required in running Micro, Small and Medium enterprises. The strategies involve developing, monitoring and managing work activities and financial information, developing effective work habits, and adjusting work schedules as needed. 


	Elements
	Performance Criteria

	1.  Develop and communicate Strategic work plan 
	1.1 The importance of planning is sensitized before acting and about the importance of plans to reduce risks and to inhibit impulsive actions and discussed.
1.2 The basics of planning and beginning with goal setting are communicated.
1.3 The achievement of measurable and realistic short-term business objective is addressed.
1.4 How to develop realistic activities plans and schedule is discussed. 

1.5 Major components of work plan are introduced and understood.
1.6 The importance of constant reviewing their plans is understood by monitoring the results. 

	2. Identify daily work requirements and  Develop effective work habits
	2.1 Basic concept about effect working culture is discussed and understood. 

2.2 Different approaches to work culture are developed and understood. 

2.3 Work requirements are identified for a given time period by taking into consideration of resources and constraints.

2.4 Work activities are prioritized based on business needs, requirements and deadlines.

2.5 If appropriate, work is allocated to relevant staff or contractors to optimize efficiency.

2.6 Work and personal priorities are identified and a balance is achieved between competing priorities using appropriate time management strategies.
2.7 Input is sought from internal and external sources and used to develop and refine new ideas and approaches.

2.8 Business or inquiries is/are responded to promptly and effectively.

2.9 Information is presented in a format appropriate to the industry and audience.

	3. Manage Marketing of MSMEs 
	3.1 Information on market and business needs is analyzed and market opportunities identified.

3.2 Marketing mix and components are evaluated.

3.3 Marketing mix for specific target market is determined. 

3.4 Marketing mix is monitored and continual adjusted   against marketing performance. 

	4. Manage Human Resources
	4.1 Human resource rules, regulations law and procedures are identified and determined.  

4.2 The existing human resource is audited, and gaps are identified.

4.3 Recruitment and selection are conducted based on the organizational requirements.

4.4 Selected candidates are oriented and placed for the appropriate position. 

4.5 Appraisal of employees’ performance is conducted.

4.6 Appraisal result is used for training and development, promotion, compensation, disciplinary measures and other purposes as required.

4.7 Employee relations are maintained.

	5. Manage production and Operation
	5.1 Production /operation plan is developed and implemented. 

5.2 Required inputs are purchased and adequate inventories maintained. 

5.3 Production /operation process is checked and controlled.

5.4 Quality control is applied and maintained. 

	6. Maintain financial records and use for decision making 
	6.1 The objective and benefits of financial records are discussed and understood.

6.2 Asset, liabilities and capital are identified and recorded.

6.3 Balance sheet and different journals are discussed.

6.4 Business transactions are discussed, analyzed, classified and recorded.

6.5 Daily financial records are maintained correctly in accordance with legal and accounting requirements. 

6.6 Invoices and payments are prepared and distributed in timely manner and in accordance with legal requirements.

6.7 Outstanding accounts are collected or followed-up. 

6.8 Revenue, expense and costs are identified and discussed. 

6.9 Different ledgers and subsidiary ledgers are discussed and maintained.

6.10 Profit and loss report is prepared. 

6.11 Financial interpretation is conducted with assistant from the appropriate person.

6.12 Financial manual is prepared. 

	7. Monitor, Manage and  Evaluate work performance
	7.1 People, resources and/or equipment are coordinated to provide optimum results.

7.2 Staff, clients and/or contractors are communicated within a clear and regular manner, to monitor work in relation to business goals or timelines.

7.3 Problem solving techniques are applied to work situations to overcome difficulties and achieve positive outcomes.

7.4 Opportunities for improvements are monitored according to business demands.

7.5 Work schedules are adjusted to incorporate necessary modifications to existing work and routines or changing needs and requirements.

7.6 Proposed changes are clearly communicated and recorded to aid in future planning and evaluation.

7.7 Relevant codes of practice are used to guide an ethical approach to workplace practices and decisions.


	Variable
	Range

	Major components of work plan
	May include but is not limited to:

· Objective

· Responsibilities

· Resources (human, materials, finance, time, etc)

· Activities

	Resources 
	May include but is not limited to:

· Human resource

· Money

· Time

· Machines

· Equipment

· Space

	Time management

strategies 
	May include but is not limited to:

· Prioritizing and anticipating

· Short term and long term planning and scheduling

· Creating a positive and organized work environment

· Clear timelines and goal setting that is regularly reviewed and adjusted as necessary

· Breaking large tasks into smaller tasks

· Getting additional support if identified and necessary

	Internal and external sources 
	May include but is not limited to:

· Staff and colleagues

· Management, supervisors, advisors or head office

· Relevant professionals such as lawyers, accountants, management consultants

· Professional associations

	Human resource rules , regulations  law and procedures
	May include but is not limited to:

· Recruitment and selection 

· Orientation and placement

· Training and development

· Performance appraisal and reward system

· Disciplinary procedures

· Movement and separation

· Industrial relation

	Employee relations
	May include but is not limited to:

· Relationship within employees

· Relationship among employees and management and labor union 

· Relationship between labor union and government

	Business goals 
	May include but is not limited to:
· Sales targets

· Budgetary targets

· Team and individual goals

· Production targets

· Reporting deadlines

	Problem solving techniques 
	May include but is not limited to:

· Brainstorming

· Fish bone

· Focus group discussion

· Problem tree


	Evidence Guide

	Critical Aspects of Competence
	A person must be able to demonstrate:

· Ability to identify daily work requirements and allocate work appropriately

· Ability to interpret financial documents in accordance with legal requirements

· The ability to prepare strategic  plan

· The ability to develop effective work habit

· The ability to manage marketing of MSEs

· The ability to manage human resources of MSEs

·  the ability to manage production/operation of MSEs

· The ability to  maintain financial records of MSEs

· The ability to manage, monitor and evaluate work performance  of MSMEs

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· Strategic plan

· Working culture

· Time management strategy

· Marketing Mix

· Relevant marketing,  operation/production, human resource and financial management 

· Human resource functions

· Production/operation functions

· Monitoring and evaluation

· Problem solving techniques

· Federal and Local Government legislative requirements affecting business operations, especially in regard to Occupational Health and Safety (OHS), equal employment opportunity, industrial relations and anti-discrimination

· Relevant industry code of practice

· Planning techniques to establish realistic timelines and priorities

· Identification of relevant performance measures

· Quality assurance principles and methods

	Underpinning Skills
	Demonstrate skills to:

· Technical or specialist skills relevant to the business operation

· Interpret legal requirements, company policies and procedures and immediate, day-to-day demands

· Strategic planning skills

· Human relation skills

· Communicate using questioning, clarifying, reporting, and giving and receiving constructive feedback

· Numeracy skills for performance information, setting targets and interpreting financial documents and reports

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

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

· Solve problem and develop contingency plans 

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

· Evaluate using assessment work and outcomes

· Observe 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: Polymer Processing Supervision Level IV

	Unit Title
	Apply Problem Solving Techniques and Tools

	Unit Code
	IND PPS4 22 0415

	Unit Descriptor
	This unit of competency covers the knowledge, skills and attitude required to apply scientific problem solving techniques and tools to enhance quality, productivity and other kaizen elements on continual basis. 


	Elements
	Performance criteria

	1. Identify and select theme/problem.
	1.1 Safety requirements are followed in accordance with safety plans and procedures. 
1.2 All possible problems related to the process /Kaizen elements are listed using statistical tools and techniques.
1.3 All possible problems related to kaizen elements are identified and listed on Visual Management Board/Kaizen Board.
1.4  Problems are classified based on obviousness of cause and action.
1.5 Critical factors like the number of customers affected, Potentials for bottlenecks, and number of complaints etc… is selected.

1.6 Problems related to priorities of Kaizen Elements are given due emphasis and selected.

	2. Grasp current status and set goal.
	2.1 The extent of the problem is defined.

2.2 Appropriate and achievable goal is set.

	3. Establish activity plan.

	3.1 The problem is confirmed.
3.2  High priority problem is selected.
3.3 The extent of the problem is defined.
3.4 Activity plan is established as per 5W1H.

	4. Analyze causes of a problem.
	4.1 All possible causes of a problem are listed.

4.2 Cause relationships are analyzed using4M1E.

4.3 Causes of the problems are identified.
4.4 Root causes are selected.

4.5 The root cause which is most directly related to the problem is selected.

4.6 All possible ways are listed using creative idea generation to eliminate the most critical root cause. 

4.7 The suggested solutions are carefully tested and evaluated for potential complications. 

4.8 Detailed summaries of the action plan are prepared to implement the suggested solution.

	5. Examine countermeasures and their implementation.
	5.1 Action plan is implemented by medium KPT members.
5.2 Implementation is monitored according to the agreed procedure and activities are checked with preset plan.

	6. Assess effectiveness of the solution.

	6.1 Tangible and intangible results are identified.
6.2 The results are verified over time.
6.3  Tangible results are compared with targets using various types of diagram.

	7. Standardize and sustain operation.

	7.1 If the goal is achieved, the new procedures are standardized and made part of daily activities.

7.2 All employees are trained on the new Standard Operating Procedures (SOPs).
7.3 SOP is verified and followed by all employees.
7.4 The next problem is selected to be tackled by the team.


	Variables
	Range 

	Safety requirements
	may include but not limited to:

· OHS requirements include legislation, material safety, managements system, hazardous substances and dangerous goods code and local safe operating procedures
· Work is carried out in accordance with legislative obligations, environmental legislations, relevant health regulation, manual handling procedure and organization insurance requirements

	Statistical tools and techniques
	may include but not limited to:

· 7 QC tools may include:
· Stratification                  

· Pareto Diagram                      

· Cause and Effect Diagram 

· Check Sheet   

· Control Chart/Graph  

· Histogram                              

· Scatter Diagram

· QC techniques may include:
· Brain storming 

· Why analysis

· What if analysis

· 5W1H

	Kaizen Elements
	may include but not limited to:

· Quality 
· Cost

· Productivity

· Delivery 

· Safety

· Moral 

· Environment

· Gender equality

	5W1H
	may include but not limited to:

· Who: person in charge 
· Why: objective 

· What: item to be implemented

· Where: location

· When: time frame 

· How: method

	4M1E
	may include but not limited to:

· Man 
· Machine

· Method

· Material and 

· Environment

	Creative idea generation
	may include but not limited to:

· Brainstorming 

· Exploring and examining ideas in varied ways

· Elaborating and extrapolating 

· Conceptualizing 

	Medium KPT
	may include but not limited to:

· 5S
· 4M (machine, method, material and man)

· 4P (Policy, procedures, People and Plant)

· PDCA cycle 

· Basics of IE tools and techniques 

	Tangible and intangible results
	may include but not limited to:

· Tangible result may include:
· Quantifiable data 

· Intangible result may include:

· Qualitative data 

	Various types of diagram
	may include but not limited to:

· Line graph
· Bar graph

· Pie-chart

· Scatter diagram

· Affinity diagram

	Standard Operating Procedures (SOPs)
	may include but not limited to:

· The customer demand

· The most efficient work routine (steps)

· The cycle times required to complete work elements

· All process quality checks required to minimize defects/errors

· The exact amount of work in process required


	Evidence Guide

	Critical Aspects of Assessment
	Demonstrates skills and knowledge competencies to:

· Apply all relevant procedures and regulatory requirements to ensure quality and productivity of an organization.

· Detect non-conforming products/services in the work area

· Apply effective problem solving approaches/strategies. 

· Implement and monitor improved practices and procedures

· Apply statistical quality control tools and techniques.

	Underpinning Knowledge and Attitude
	Demonstrates knowledge of:

· QC story/PDCA cycle/

· QC story/ Problem solving steps

· QCC techniques

· 7 QC tools

· Basic IE tools and techniques.

· SOP

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

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

· Relevant health, safety and environment requirements

· organizational structure of the enterprise

· Lines of communication

· Methods of making/recommending improvements. 

· Reporting procedures

	Underpinning Skills
	Demonstrates skills to:

· Apply problem solving techniques  and tools

· Apply statistical analysis tools

· Apply Visual Management Board/Kaizen Board.
· Detect non-conforming products or services in the work area

· Document and report information about quality, productivity and other kaizen elements. 

· Contribute effectively within a team to recognize and recommend improvements in quality, productivity and other kaizen elements.

· 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.

	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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COMMENT TEMPLATE 

	The Federal TVET Agency values your feedback of the document.

	If you would like someone to personally contact you, please provide the following information:

	Name:

	Region:

	Phone number:

	Email:

	Contact preference: (Phone (E-mail 

	Please, leave a comment.

	

	Thank you for your time and consideration to complete this. For additional comments, please contact us on: 

· Phone# +251911207386/+251911641248/+251923787992 and  
· E-mail: bizunehdebebe@yahoo.com/ Abebaw_maemer@yahoo.com /won_get@yahoo.com.
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Coordinate Maintenance
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Perform Physical-Mechanical Tests
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Perform Chemical Tests and Procedures
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Predict Polymer Properties and Characteristics
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Trial a New, Advanced or Complex Mould
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Trial a New Die-Tool
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Diagnose Production Equipment Problems
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Set Advanced or Complex Dies
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Determine Rheology and Output of Plastics Materials
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Undertake Process Capability Improvements
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Use Computer Aided Drafting Systems
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Apply Statistics to Processes in Manufacturing
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Analyze Failure in Polymeric Materials
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Determine Heat Transfer Loads for Processing Equipment
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Choose Polymer Materials for an Application
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Establish Quality Standards
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Utilize Specialized Communication Skills
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Manage Micro, Small and Medium Enterprises (MSMEs)
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Develop Individuals and Team
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Migrate to New Technology
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Plan and Organize Work
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Apply Problem Solving Techniques and Tools
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