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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 Ethiopia Occupational Standards (EOS) is the 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 Ethiopia Occupational Standard which 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 and NTQF level

· Unit title

· Unit code

· 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 occupation with all the key components of a Unit of Competence:

· chart with an overview of all Units of Competence for the respective level (Unit of Competence Chart) 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: Power Generation Installation and Maintenance- Mechanical 

	Occupational Code: EIS IMM

	NTQF Level IV













	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Monitor Compliance with OHS Policy and Procedures

	Unit Code
	EIS IMM4 01 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to implement and monitor the organization’s Occupational Health and Safety (OHS) policies, procedures and programs in the relevant work area to achieve and maintain Occupational Health and Safety standards. 

This unit describes generic occupational health and safety competencies applicable for employees with supervisory responsibilities to be exhibited in the work area of responsibility. It involves application of relevant Occupational Health and Safety legislation and codes of practice, including duties and responsibilities of all parties under the general duty of care. 
It requires the ability to implement and comply with workplace procedures in hazard identification and risk control, observation of others safe practices during work operations and conduct of participative arrangements for maintaining health and safety in the workplace.


	Elements
	Performance Criteria

	1. Provide information to the work group about Occupational Health and Safety and the organization’s policies, procedures and programs
	1.1 Relevant provisions of Occupational Health and Safety legislation and codes of practice are accurately and clearly explained to the work group 

1.2 Information on the organization’s Occupational Health and Safety policies, procedures and programs is provided in a readily accessible manner and is accurately and clearly explained to the work group 

1.3 Information about identified hazards and the outcome of risk assessment and risk control procedures is regularly provided and is accurately and clearly explained to the work group 

1.4 Where appropriate, the teams and individuals roles and responsibilities within the team are identified, and, where required, assist in the provision of on-the-job training 

	2. Implement and monitor participative arrangements for the management of OHS 
	2.1 Organizational procedures for consultation over Occupational Health and Safety issues are implemented and monitored to ensure that all members of the work group have the opportunity to contribute

2.2 Issues raised through consultation are dealt with and resolved promptly, or referred to the appropriate personnel for resolution in accordance with workplace procedures for issue resolution 

2.3 The outcomes of consultation over Occupational Health and Safety issues are made known to the work group promptly 

	3. Implement and monitor the organization’s procedures for identifying hazards and assessing risks 
	3.1 Existing and potential hazards in the work area are identified and reported so that risk assessment and risk control procedures can be applied 

	4. Implement and monitor the organization’s procedures for controlling risks 
	4.1 Work procedures to control risks are implemented and adherence to them by the work group is monitored in accordance with workplace procedures 

4.2 Existing risk control measures are monitored and results reported regularly in accordance with workplace procedures 

4.3 Inadequacies in existing risk control measures are identified in accordance with the hierarchy of control and reported to designated personnel 

4.4 Inadequacies in resource allocation for implementation of risk control measures are identified and reported to designated personnel 

	5. Implement the organization’s procedures for dealing with hazardous events 


	5.1 Workplace procedures for dealing with hazardous events are implemented whenever necessary to ensure that prompt control action is taken 

5.2 Hazardous events are investigated to identify their cause in accordance with investigation procedures 

5.3 Control measures to prevent recurrence, and minimize risks of hazardous events, are implemented, based on the hierarchy of control if within scope of responsibilities and competencies, or alternatively referred to designated personnel for implementation 

	6. Implement and monitor the organization’s procedures for providing Occupational Health and Safety training 
	6.1 Occupational Health and Safety training needs are identified accurately, specifying gaps between Occupational Health and Safety competencies required and those held by work group members 

6.2 Arrangements are made for fulfilling identified Occupational Health and Safety training needs in both on and off-the-job training programs in consultation with relevant parties 

	7. Implement and monitor the organization’s procedure for maintaining Occupational Health and Safety records
	7.1 Occupational Health and Safety records for work area are accurately and legibly completed in accordance with workplace requirements for Occupational Health and Safety records and legal requirements for the maintenance of records of occupational injury and disease 

7.2 Aggregate information from the area’s Occupational Health and Safety records is used to identify hazards and monitor risk control procedures within work area according to organizational procedures and within scope of responsibilities and competencies


	Variable
	Range

	Hazardous events
	May include but not limited to:

· Include accidents, fires and emergencies such as chemical spills or bomb scare. 
· Procedures for dealing with  emergency include evacuation, chemical containment and first aid procedures 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Evidence of understanding of hierarchy of control (the preferred order of risk control measures for most to least preferred, i.e. elimination, engineering controls, administrative controls and personal protective equipment) is required. 

· Evidence of understanding of the significance of other management systems and procedures for Occupational Health and Safety is required. 

· Evidence of knowledge of literacy levels and communication skills of work group members and consequent suitable communication techniques is required. 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions incorporated in the holistic assessment 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Relevant Occupational Health and Safety regulations 

· Relevant statutory legislation 

· Relevant enterprise/site safety procedures including identification of hazards and controlling of risks 

· Enterprise/site emergency procedures and techniques 

· Environmental legislation 

· Plant status 

· Participative arrangements including safety committees 

· Provision of occupational health and safety instruction to others 

· Maintenance of occupational health and safety records

	Underpinning Skills


	Demonstrates skills to:

· Apply relevant occupational health and safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise /site emergency procedures and techniques 

· Apply enterprise recording procedures 

· Locate and/or identify relevant plant and equipment 

· Identify plant status 

· Communicate effectively. 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Install and Maintain Complex Mechanical Seals

	Unit Code
	EIS IMM4 02 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake all work associated with the installation and maintenance of complex mechanical seals and which may involve fault finding, diagnosis and repairs.


	Elements
	Performance Criteria

	1. Plan and prepare for the work 


	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian standards, codes of practice, manufacturers‟ specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure 

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications 

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan 

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications 

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements 

1.7 Coordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work 

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures 

1.9 Work area is prepared in accordance with work requirements and site procedures 
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of on-the-job training 

	2. Remove seals for maintenance 
	2.1 Required isolations are confirmed where appropriate, in accordance with site requirements 

2.2 Seals are identified in accordance with the work plan 

2.3 Seals are removed in a manner which will assist in replacement in accordance with the work plan 
2.4 Seals are inspected for abnormalities in accordance with the work plan

	3. Maintain complex seals 


	3.1 Maintenance is performed in accordance with manufacturers specifications and site procedures 

3.2 Seal assemblies are dismantled using appropriate engineering principles and technical procedures in accordance with the job plan and site requirements 

3.3 Component parts are clearly marked and sketches produced as required for identification in accordance with the job plan and site requirements 

3.4 Component wear and clearances are determined using precise measuring techniques and appropriate test equipment in accordance with manufacturer specifications and site requirements 

3.5 Components found to be faulty are repaired, replaced and/or adjusted to conform with manufacturer specifications and site requirements 

3.6 New components are inspected for compliance to required specifications and prepared for reassembly according to manufacturer specifications /site requirements 

3.7 Component parts are refitted to seal assemblies according to manufacturer specifications /site requirements 
3.8 Modifications/alterations are undertaken in accordance with site requirements

	4. Replace/install complex seals
	4.1 Site is prepared for seal replacement in accordance with the work plan 

4.2 Seals are replaced in accordance with the work plan and manufacturer specifications 

4.3 All fastenings are torque in accordance with manufacturer specifications and site requirements 
4.4 Machinery/plant is test run, monitored and adjusted as required in accordance with manufacturer specifications and site requirements 

	5. Complete the work 


	5.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements 

5.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures 

5.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures 
5.4 Work completion details are finalized in accordance with site/enterprise procedures


	Variable
	Range

	Complex/ specialized seals 
	May include but not limited to:

· Generator hydrogen seals, double acting mechanical seals, floating seals and turbine labyrinth glands. 

	Test equipment 
	May include but not limited to:

· Feeler gauge, dial gauge, bearing blue, micrometers, flexi gauge, leads and go/no-go gauges. 

· Details of maintenance may be clarified by diagnosis and work place inspection. 

	Tools and equipment 
	May include but not limited to:

· micrometers, vernier, dial test indicators, slip gauges, hand tools, customized mandrels, digital height gauges, internal micrometers, oxyacetylene gear, depth gauges, air grinders, jigs and fixtures, customized spanners, electronic internal micrometers, appropriate lifting devices, heated oil bath and induction heaters. 

	Maintenance 
	May include but not limited to:

· Repair, inspection, modification, overhaul, lubrication, servicing and test running. 

	Work completion details
	May include but not limited to:

· Plant/maintenance records, job cards, check sheets, on device labeling updates and reporting/documenting equipment defects. 

	Work site environment
	May include but not limited to:

· Affected by nearby plant or processes, e.g. chemical, heat, dust, noise, gas and oil. 

	Isolations
	May refer to:
·  electrical/mechanical or other associated processes


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Occupational Health and Safety legislation, statutory legislation, enterprise/site safety procedures and enterprise/site emergency procedures 

· Preparation and planning of work 

· Removal techniques maintenance techniques and procedures 

· Installation techniques and procedures 

· Completion of work procedures 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety 

· Complex mechanical seals 

· Precision measuring equipment 

· Seals and gaskets (types and materials) 

· Bearings (anti-friction and plain) 

· Quality assurance/quality control 

· Specialized tools and jigs 

· Leveling and aligning principles 

· Rigging and lifting techniques 

· Relevant materials and components 

· Technical drawings and data 

· Data recording techniques 

· Hand and portable power tools 

· Diagnostic and testing techniques 

· Relevant plant and systems 

· Isolation procedures 

· Heating techniques 

· Communication principle 

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Identify and use measuring equipment 

· Apply sealing principles 

· Manufacture and install seals and gaskets 

· Install bearings (anti-friction and plain) 

· Use technical drawings and data 

· Identify and select materials and components 

· Use hand and portable power tools 

· Apply diagnostic and testing techniques 

· Apply dismantling and reassembling techniques 

· Apply installation and maintenance procedures 

· Apply data analysis techniques 

· Recognize worn/damaged components 

· Communicate effectively 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Maintain Complex Mechanical Valves

	Unit Code
	EIS IMM4 03 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake the fault finding, diagnosis, repair and/or overhaul of complex mechanical valves, but excluding associated servo or actuating units.


	Elements
	Performance Criteria

	1. Plan and prepare for work 


	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian standards, codes of practice, manufacturer specifications , environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure 

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications 

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan 

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications 

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements 

1.7 Coordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work 

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures 

1.9 Work area is prepared in accordance with work requirements and site procedures 
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training 

	2. Remove valves for maintenance 


	2.1 Required isolations are confirmed where appropriate, in accordance with site requirements 

2.2 Valve is disconnected in accordance with the work plan

2.3 Valve is removed in a manner which will assist in replacement in accordance with the work plan. 
2.4 Valve is inspected for abnormalities in accordance with the work plan.

	3. Perform valve maintenance 
	3.1 Maintenance is performed in accordance with manufacturer specifications and the work plan 

3.2 Valve is dismantled, clearly marked for identification and relevant sketches drawn in accordance with the work plan 

3.3 Components are correlated in preparation for re-assembly in accordance with manufacturer’s drawings/manuals 

3.4 New components are inspected to ensure compliance with manufacturer specifications 

3.5 Dimensional inspection is performed with precision measuring devices to ensure compliance with manufacturer specifications and site requirements 

3.6 Components are reassembled for testing in accordance with manufacturer specifications and site requirements 

3.7 Modifications/alterations are undertaken in accordance with manufacturer specifications and site requirements 

3.8 Components are leveled, aligned, coupled and connected in accordance with manufacturer specifications and site requirements. 
3.9 Valves are pressure tested, monitored and adjusted if required in accordance with manufacturer specifications and the work plan

	4. Replace/install valves 


	4.1 Site is prepared for valve replacement in accordance with the work plan 

4.2 Valve is replaced in accordance with the work plan and manufacturer specifications 

4.3 Valve is connected in accordance with the work plan and manufacturer specifications 
4.4 Final job inspection is completed and any permits relinquished in accordance with the work plan

	5. Complete the work 
	5.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements 

5.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures 

5.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures 
5.4 Work completion details are finalized in accordance with site/enterprise procedures

	Variable
	Range

	Complex valves 
	May include but not limited to:

· Double seated pressure and flow control valves, boiler safety valves, and valves whose actuators are an integral part of the valve and so must be part of any maintenance to the valve.

	Precision measuring devices 
	May include but not limited to:

· Inside/outside micrometers, vernier, engineer’s rule, dial gauges, depth gauges and feeler gauges.  

	Testing 
	May include but not limited to:

· Pressure testing (hydraulic and vacuum), blue check and non-destructive testing. 

	Valve may control solutions 
	May include but not limited to:

· gases solids and fluids and chemicals such as caustic soda, chlorine, ammonia, sulphuric acid, sodium hypochlorite, hydrazine, diethylamine, citric acid, hydrofluoric acid, ammonium molydate, trisodium phosphate, hydrogen, nitrogen, carbon dioxide, water, fly-ash, slurry, compressed air, brine, oil, steam (superheated and saturated), hydrogen, propane and carbon dioxide.

	Details of maintenance 
	May include but not limited to:

· clarified by diagnosis and workplace inspection

	Maintenance 
	May include but not limited to:

· Repair, inspection, modification, overhaul, lubrication, servicing, test running, sealing, machining, identifying and replacing defective components and valve packing.

	Valve drives 
	May include but not limited to:

· electrical, mechanical, pneumatic, hydraulic or manual 

	Work completion details 
	May include but not limited to:

· Plant and maintenance records, job cards, check sheets, on device labeling updates and reporting and/or documenting equipment defects. 

	Work site environment 
	May be affected by  but not limited to:

· Nearby plant or processes, e.g. chemical, heat, dust, noise, gas and oil, Isolations can refer to electrical/mechanical or other associated processes.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Knowledge and application of relevant sections of Occupational Health and Safety legislation, statutory legislation, enterprise/site safety procedures and enterprise/site emergency procedures 

· Preparation and planning of work removal techniques 

· Maintenance techniques and procedures 

· Installation techniques and procedures 

· Completion of work procedures 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Valve operating and seating arrangements 

· Hydraulic and pneumatic principles 

· Measuring equipment 

· Glands, seals and gaskets 

· Bearings 

· Occupational Health and Safety standards 

· Quality assurance/quality control 

· Specialized tools and jigs 

· Leveling and aligning 

· Rigging and lifting equipment 

· Valve materials and components 

· Technical drawings and data 

· Data recording techniques 

· Hand and portable power tools 

· Diagnostic and testing techniques 

· Protective coatings 

· Plant and systems 

· Blow down duration and valve lift 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to:

· Identify and use precision measuring equipment 

· Manufacture and install seals and gaskets 

· Apply dismantling and assembly techniques 

· Select, manufacture and use specialized tools and jigs 

· Level and align 

· Use technical drawings and data 

· Identify and select materials and components 

· Use hand and portable power tools 

· Apply diagnostic and testing techniques and rectify faults 

· Apply protective coatings 

· Interpret and apply valve operational techniques 

· Apply Occupational Health and Safety procedures 

· Recognize worn/damaged components 

· Apply effective maintenance procedures 

· Apply data analysis techniques and tools 

· Communicate effectively 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Maintain Complex Mechanical Pumps

	Unit Code
	EIS IMM4 04 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake the installation and maintenance of multi-stage centrifugal pumps, axial flow compressors, fans and blowers.


	Elements
	Performance Criteria

	1. Plan and prepare for the work 
	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian standards, codes of practice, manufacturer specifications , environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure 

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications 

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan 

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications 

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements 

1.7 Co-ordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work 

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures 
1.9 Work area is prepared in accordance with work requirements and site procedures 

1.1  Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of on-the-job training

	2. Remove pumps for maintenance 
	2.1 Required isolations are confirmed, where appropriate, in accordance with site requirements 

2.2 Pump is disconnected in accordance with the work plan

2.3 Pump is removed in a manner which will assist in replacement in accordance with the work plan 
2.4 Pump is inspected for abnormalities in accordance with the work plan 

	3. Maintain pumps 
	3.1 Maintenance is performed in accordance with manufacturer specifications and site procedures 

3.2 Pump is dismantled for maintenance in accordance with manufacturer specifications and site procedures 

3.3 Sketches are made, data noted and components marked for identification and/or re-assembly in accordance with job requirements and site procedures 

3.4 New components are obtained and inspected for compliance with manufacturer specifications 

3.5 Dimensional inspection is performed with precision measuring devices to ensure compliance with specifications and results recorded in accordance with job requirements and site procedures 

3.6 Pump is reassembled applying appropriate principles and techniques in accordance with manufacturer specifications and site requirements 
3.7 Modifications/alterations are undertaken in accordance with site requirements 

	4. Replace/install pumps 
	4.1 Site is prepared for pump replacement in accordance with the work plan 

4.2 Pump is replaced in accordance with the work plan and manufacturer specifications 

4.3 Pump is leveled, aligned, coupled and connected in accordance with the work plan 

4.4 All fastening are torque in accordance with manufacturer specifications and site requirements 
4.5 Machinery/plant and pump are test run, monitored and adjusted as required in accordance with manufacturer specifications and site requirements 

	5. Complete the work 
	5.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements 

5.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures 

5.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures 
5.4 Work completion details are finalized in accordance with site/enterprise procedures


	Variable
	Range

	Materials 
	May include but not limited to:

· Liquid nitrogen.

	Isolations
	May include but not limited to:

· can refer to electrical/mechanical or other associated processes

	Complex pumps 
	May include but not limited to:

· Multistage boiler feed pumps and circulation pumps, gas turbine compressors, multistage hydrogen compressors. 

	Pump drives 
	May include but not limited to:

· electrical, internal combustion, hydraulic, pneumatic or steam

	Details of maintenance 
	May include but not limited to:

· Be clarified by diagnosis and workplace inspection.  

	Maintenance 
	May include but not limited to:

· Repair, inspection, modification, lubrication, servicing, test running, identifying and replacing defective components. 

	Tools 
	May include but not limited to:

· Micrometers, verniers, dial test indicators, slip gauges, hand tools, hydraulic spanners, customized mandrels, digital height gauges, internal micrometers, depth gauges, air grinders, jigs and fixtures, customized spanners, thermal blankets, induction heaters, thermal crayons, digital thermometers, oxyacetylene gear and appropriate lifting devices. 

	Plant and equipment 
	May include but not limited to:

· Include jigs for dismantling and oxyacetylene heating equipment. 

	Work site environment may
	May include but not limited to:

· Be affected by nearby plant or processes e.g. chemical, heat, dust, noise and oil. 

	Work completion details 
	May include but not limited to:

· Plant and maintenance records, job cards, check sheets, on device labeling updates and reporting and/or documenting equipment defects.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: Occupational Health and Safety legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· Preparation and planning of work 

· Removal techniques 

· Maintenance techniques and procedures 

· Installation techniques and procedures 

· Completion of work procedures 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Pumps and compressors 

· Precision measuring equipment 

· Seals and gaskets 

· Bearings (anti-friction) 

· White metal and tilting pad bearings 

· Occupational Health and Safety standards 

· Quality assurance/quality control 

· Specialized tools and jigs 

· Advanced balancing, leveling and alignment techniques 

· Rigging and lifting equipment 

· Materials and components of pumps 

· Fluid dynamics 

· Torque techniques 

· Technical drawings and data 

· Data recording techniques 

· Hand and portable power tools 

· Diagnostic and testing techniques 

· Protective coatings 

· Heating techniques 

· Defined tolerances and fits 

· Isolation procedures 

· Insulation materials 

· Complex/multistage pumps, compressors 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to:

· Identify and use precision measuring equipment 

· Manufacture and install seals and gaskets 

· Apply fluid dynamics principles 

· Install bearings (anti-friction and plain) 

· Use specialized tools and jigs 

· Apply advanced level and alignment techniques 

· Use technical drawings and data 

· Identify and select materials and components 

· Apply data analysis techniques 

· Identify and apply correct torque techniques 

· Use hand and portable hand tools 

· Apply diagnostic and testing techniques 

· Use heat application equipment 

· Apply dismantling and reassembling techniques 

· Work to defined tolerances 

· Apply Occupational Health and Safety procedures 

· Recognize worn/damaged components 

· Apply effective maintenance procedures 

· Install white metal and tilting pad bearings 

· Communicate effectively. 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Install and Maintain Steam Turbine

	Unit Code
	EIS IMM4 05 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to install HP, IP, LP, and SFPT, cylinders, rotors and steam units.


	Elements
	Performance Criteria

	1. Plan and prepare for the work 


	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian standards, codes of practice, manufacturer specifications , environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure 

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications 

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan 

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications 

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements 

1.7 Co-ordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work 

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures 

1.9 Work area is prepared in accordance with work requirements and site procedures 
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of on-the-job training 

	2. Disassemble turbine 


	2.1 Required isolations are confirmed where appropriate in accordance with enterprise/site procedures 

2.2 Turbine is disassembled in accordance with manufacturer specifications and work requirements 

2.3 Turbine components are removed in appropriate priority in accordance with manufacturer’s specification and work requirements 

2.4 Disassembly is carried out in a manner that will facilitate assembly in accordance with the work plan

2.5 Components are measured and clearances taken to determine conformity to manufacturer’s limits, and to ensure assembly is in accordance with manufacturer specifications 
2.6 Measurements and clearances are recorded in accordance with manufacturer specifications and work requirements. 

	3. Inspect turbine components 


	3.1 Components are cleaned and inspected in accordance with the work plan 

3.2 Faults are identified and recorded in accordance with the work plan 

3.3 New components are inspected for compliance to manufacturer specifications and work requirements 
3.4 Components are prepared for assembly in accordance with the work plan 

	4. Repair turbine/ components 


	4.1 Repairs are carried out in accordance with the work plan 

4.2 Repairs are tested and results analyzed to ensure conformance to specifications and in accordance with the work plan 
4.3 Data from testing is recorded in accordance with the work plan and enterprise/site procedures 

	5. Reassemble turbine 


	5.1 Site is prepared for re-assembly of turbine in accordance with the work plan and site procedures 

5.2 Components are refitted in accordance with the work plan and manufacturers specifications 

5.3 Turbine is assembled in accordance with the work plan and manufacturer specifications 
5.4 Turbine is test run and operating characteristics are monitored to ensure compliance with manufacturer specifications and enterprise requirements

	6. Complete the work
	6.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements 

6.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures 

6.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures 
6.4 Work completion details are finalized in accordance with site/enterprise procedures 

	Variable
	Range

	Isolations
	can refer to :

· electrical/mechanical or other associated processes

	Assembly 
	May entail :

· complex/advanced leveling and aligning procedures

	Components 
	May include but not limited to:

· White metal bearings, tilting pad bearings, lubrication system components, governor system components, cooling systems components, transmissions and couplings.  

	Test equipment 
	May include but not limited to:

· optical fiber scope, gas analyzers, pressure recorders and vibration monitors

	Work site environment
	May be affected :

· by nearby plant or processes, e.g. chemical, heat, dust, noise, gas and oil

	Work completion details
	May include but not limited to:

· Plant and maintenance records, job cards, check sheets, on device labeling updates and reporting and/or documenting equipment defects. 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: Occupational Health and Safety legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· Preparation and planning of work 

· Disassembly techniques 

· Inspection and fault diagnosis techniques and procedures 

· Repair and maintenance techniques and procedures 

· Re-assembly techniques 

· Completion of work procedures 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards 

· Related plant and equipment 

· Hand and portable power tools 

· Precision measuring equipment 

· Rigging and lifting equipment 

· Specialized tools and jigs 

· Advanced leveling and aligning techniques 

· Technical drawings and data 

· Diagnostic and testing techniques 

· Gaskets and seals 

· Bearings (white metal and pad tilting) 

· Reaction blading principles 

· Thermal and differential expansion principles 

· Quality assurance/quality control 

· Transmissions 

· Couplings 

· Hazardous materials 

· Optical fiber scope equipment 

· Non-destructive testing Valves 

· Pipe work and Torque techniques 

· Data recording techniques 
· isolation procedures 

· Greases and oils 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Use hand and portable power tools 

· Use precise measuring equipment 

· Use rigging and lifting equipment 

· Use specialized tools and jigs 

· Apply advanced balancing, leveling and aligning techniques 

· Use and sketch drawings and data 

· Diagnose and test 

· Manufacture gaskets and seals 

· Inspect, scrape and blue-check bearings 

· Identify hazardous materials 

· Identify components 

· Recognize worn, damaged or faulty components 

· Sequentially assemble and disassemble 

· Work to fine tolerances 

· Apply non-destructive testing 

· Use optical fiber scope 

· Apply torque techniques 

· Apply maintenance techniques 

· Communicate effectively

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Conduct Complex Leveling and Alignment

	Unit Code
	EIS IMM4 06 0612

	Unit Descriptor
	This unit refers to the advanced alignment of plant and machinery and may include high speed rotating plant.


	Elements
	Performance Criteria

	1. Plan and prepare for the work


	1.1 Work requirements are identified from request/work orders or equivalent and clarified/ confirmed with appropriate parties or by site inspection

1.2 Occupational health and safety standards, statutory requirements, relevant Ethiopian standards, codes of practice, manufacturers’ specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements

1.7 Co-ordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures

1.9 Work area is prepared in accordance with work requirements and site procedures
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified, and where required, assist in the provision of on-the-job training

	2. Perform alignment 


	2.1 Required isolations are confirmed where appropriate in accordance with enterprise/site requirements

2.2 Measurements are taken and recorded to facilitate compliance with manufacturer’s specifications and future job requirements

2.3 Leveling and alignment calculations are performed and sketches made as required in accordance with the work plan

2.4 Plant and machinery is leveled and aligned, and adjustments made to ensure compliance with manufacturer’s specifications and the work plan

2.5 Final alignment inspections are undertaken and fastenings are torque in accordance with manufacturer’s specifications and the work plan
2.6 Plant and machinery is test run, monitored and adjusted as required in accordance with manufacturer’s specifications and job/site requirement

	3. Complete the work 
	3.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements

3.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures

3.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures
3.4 Work completion details are finalized in accordance with site/enterprise procedures


	Variable
	Range

	Plant and machines
	May include but not limited to:

· turbine rotor and boiler feed pumps

	Equipment and tools
	May include but not limited to:

· bearings, couplings, seals, hydraulic tools, rigging equipment, measuring instruments, optical levels, laser levels, electronic levels, slip gauges, dumpy levels and other associated leveling and aligning equipment

	Work site environment
	may be affected by:

· nearby plant or process, e.g., heat, noise, dust, oil, water, chemical

· Isolations can refer to electrical or process

	Work completion details
	May include but not limited to:

· plant and maintenance records, job cards and check sheets updating


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· occupational, health and safety legislation, statutory legislation, enterprise/site safety procedures and enterprise/site emergency procedures  

· preparation and planning of work  

· using precision measuring equipment  

· applying leveling and aligning principles 
· calculating and applying correct adjustment techniques  completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards  

· precision measuring equipment 
· advanced leveling and aligning principles  

· couplings   

· engineering mathematical techniques 
·  rigging and lifting principles  

· shimming and packing materials  

· bearings and seals  

· technical drawings and data  
· data recording techniques  

· hand and portable power tools 
· fastening devices 
·  associated plant and systems  

· communication principles

	Underpinning Skills


	Demonstrates skills to:

· apply occupational health and safety standards  
· use precision measuring equipment  

· apply advanced leveling and aligning principles  

· apply engineering mathematical techniques  

· use hand and portable power tools 
· use and update, technical drawings and data  

· identify types and characteristics of couplings, seals and bearings 

· apply data recording techniques 

· work to precise tolerances

· use rigging and lifting techniques 

· calculate and apply correct adjustment

· techniques apply testing techniques 

· communicate effectively

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Maintain Fluid Power Systems

	Unit Code
	EIS IMM4 07 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake the fault finding, diagnosis, repair and/or maintenance of fluid power systems and components on stationary/mobile equipment.


	Elements
	Performance Criteria

	1. Plan and prepare for the work 
	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian Standards, codes of practice, manufacturers‟ specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure 

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications 

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan 

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications 

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements 

1.7 Coordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work 

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures 

1.9 Work area is prepared in accordance with work requirements and site procedures 
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of on-the-job training

	2. Remove assemblies or sub-assemblies from plant 
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements 

2.2 Fluid power systems are disconnected in accordance with the work plan 

2.3 Assemblies or sub-assemblies are removed in a manner which will assist in replacement in accordance with the work plan 
2.4 Assemblies or sub-assemblies are inspected for abnormalities in accordance with the work plan 

	3. Maintain fluid power systems
	3.1 System components, assemblies or sub-assemblies are identified and prepared for maintenance in accordance with the work plan 

3.2 Visual inspections and testing are carried out applying hydraulic and pneumatic principles in accordance with the work plan 

3.3 Maintenance is performed in accordance with manufacturer specifications and site requirements 

3.4 Components or sub-assemblies are dismantled, cleaned and examined to verify tolerances using appropriate techniques and procedures to determine replacement, overhaul, or repair in accordance with the work plan 

3.5 Dimensional inspection is performed with precision measuring devices to ensure compliance with specifications and results recorded in accordance with the work plan 

3.6 Faulty items are identified, repaired/overhauled using appropriate techniques and standards in accordance with the work plan 

3.7 Replacement items are selected, inspected and prepared for installation in accordance with manufacturer specifications and the work plan 

3.8 Alterations/corrections are undertaken with approval of appropriate authority and in accordance with enterprise procedures 

3.9 Routine modifications/alterations are undertaken in accordance with requirements and/or enterprise procedures 
3.10 Components or sub-assemblies are refitted in accordance with manufacturer specifications and the work plan 

	4. Replace assemblies or sub-assemblies 
	4.1 Site is prepared for fluid power system replacement in accordance with the work plan 

4.2 Fluid power system is replaced in accordance with the work plan and manufacturer specifications 

4.3 Fluid power system is aligned and connected in accordance with the work plan

4.4 All connections are leak/pressure tested in accordance with manufacturer specifications and site requirements 

4.5 Machinery/plant and fluid power system is test run, monitored and adjusted as required in accordance with manufacturer specifications and site requirements

4.6 Alterations/corrections are undertaken with approval of appropriate authority and in accordance with enterprise procedures
4.7 Routine modifications/alterations are undertaken in accordance with requirements and/or enterprise procedures

	5. Complete the work 


	5.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements 

5.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures 

5.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures 
5.4 Work completion details are finalized in accordance with site/enterprise procedures


	Variable
	Range

	Isolations
	can refer to electrical/mechanical or other associated processes

	Fluid power systems
	May include:

· turbine control oil, multi loop pneumatic control

	Hydraulic and pneumatic principles
	May include:

· both small signal control and power systems

	Details of maintenance
	May include but not limited to:

·  be clarified by diagnosis, work place inspection and consultation with other parties/operators

	Maintenance
	May include but not limited to:

· repair, inspection, modification, overhaul, lubrication, servicing and test running

	Measuring tools
	May include but not limited to:

· micrometers, dial test indicators, slip gauges, surface plate, depth gauges and vernier

	Pneumatic components
	May  include: 

· actuators, relays, rams, tools and compressors

	Work site environment
	May be affected by:

· nearby plant or processes, e.g. chemical, heat, dust, noise, gas and oil

	Work completion details
	May  include:

·  plant and maintenance records, job cards, check sheets, on device labeling updates and reporting and/or documenting equipment defects


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: Occupational Health and Safety legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· Preparation and planning of work 

· Removal techniques 

· Maintenance techniques and procedures 

· Installation techniques and procedures 

· Completion of work procedures 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Occupational Health and Safety 

· Pneumatic equipment/systems 

· Pumping principles 

· Properties of liquids and gases 

· Precision measuring equipment 

· Seals and gaskets 

· Valves and porting principles 

· Quality assurance/quality control 

· Hydraulic/pneumatic principles 

· Specialized tools and jigs 

· Bearings 

· Balancing, leveling and alignment 

· Rigging and lifting equipment 

· Relevant materials and components 

· Technical drawings and data 

· Data recording techniques 

· Hand and portable power tools 

· Diagnostic and testing techniques 

· Plant and systems 

· Design and construction of pipe work 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Identify and use precision measuring equipment 

· Identify and select tools and materials 

· Identify and use relevant test equipment 

· Manufacture and install seals and gaskets 

· Apply pumping principles 

· Select and use specialized tools and jigs 

· Balance, level and align 

· Use and/or update technical drawings and data 

· Apply data analysis techniques 

· Use hand and portable power tools 

· Apply diagnostic and testing techniques 

· Apply hydraulic and pneumatic principles 

· Dismantle and assemble components to specified tolerances 

· Communicate effectively

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Install and Maintain Hydro Turbines

	Unit Code
	EIS IMM4 08 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to install and maintain hydro turbines.


	 
	Performance Criteria

	1. Plan and prepare for the work 


	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian standards, codes of practice, manufacturers‟ specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure 

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications 

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan 

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications 

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements 

1.7 Coordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work 

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures 

1.9 Work area is prepared in accordance with work requirements and site procedures 
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training 

	2. Disassemble turbine


	2.1 Required isolations are confirmed where appropriate in accordance with enterprise/site procedures

2.2 Turbine is disassembled in accordance with manufacturer’s specifications and work requirements

2.3 Turbine components are removed in appropriate priority in accordance with manufacturer’s specifications and work requirements

2.4 Disassembly is carried out in a manner that will facilitate assembly in accordance with the work plan

2.5 Components are measured and clearances taken to determine conformity to manufacturer’s limits, and to ensure assembly is in accordance with manufacturer’s specifications

2.6 Measurements and clearances are recorded in accordance with manufacturer’s specifications and work requirements

	3. Inspect turbine components


	3.1 Components are cleaned and inspected in accordance with the work plan

3.2 Faults are identified and recorded in accordance with the work plan

3.3 New components are inspected for compliance to manufacturer’s specifications and work requirements
3.4 Components are prepared for assembly in accordance with the work plan

	4. Repair turbine/ components
	4.1 Repairs are carried out in accordance with the work plan.

4.2 Repairs are tested and results analyzed to ensure conformance to specifications and in accordance with the work plan. 
4.3 Data from testing is recorded in accordance with the work plan and enterprise/site procedures

	5. Re-assemble turbine 
	5.1 Site is prepared for re-assembly of turbine in accordance with the work plan and site procedures. 

5.2 Isolations are confirmed where appropriate in accordance with enterprise/site procedures 

5.3 Components are refitted in accordance with the work plan and manufacturer specifications. 

5.4 Turbine is assembled in accordance with the work plan and manufacturer specifications. 
5.5 Turbine is test run and operating characteristics are monitored to ensure compliance with manufacturer specifications and enterprise requirements 

	6. Complete the work 


	6.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements 

6.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures 

6.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures 
6.4 Work completion details are finalized in accordance with site/enterprise procedures


	Variable
	Range

	Isolations
	can refer to:

· electrical/mechanical or other associated process

	Hydro turbine types 
	May include but not limited to:

· Pelton wheel, Francis and Kaplin

	Assembly 
	May entail to:

· basic and complex/advanced leveling and aligning procedures

	Components 
	May include but not limited to:

· White metal bearings, tilting pad bearings, lubrication system components, governor system components, transmissions and couplings.

	Work site
	May be affected :

· by nearby plant or processes, e.g. water, noise, oil, confined space and ambient temperatures

	Test equipment 
	May include but not limited to:

· optical fiber scope, pressure recorders and vibration monitor

	Work completion details
	May include but not limited to:

· Plant and maintenance records, job cards, check sheets, on device labeling updates and reporting and/or documenting equipment defects. 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: Occupational Health and Safety legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· Preparation and planning of work 

· Performance assessment techniques 

· Replacement techniques and procedures 

· Completion of work procedures 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards 

· Related plant and equipment 

· Hand and portable power tools 

· precision measuring equipment 

· Specialized tools and jigs 

· Leveling and aligning techniques 

· Technical drawings and data 

· Diagnostic and testing techniques 

· Protective coatings 

· Gaskets and seals 

· Bearings (white metal and pad tilting) 

· Quality assurance / quality control 

· Transmissions/couplings 

· Hazardous materials 

· Optical fiber scope equipment 

· Non-destructive testing 

· Fundamental principles of electrical generation 

· Valves and Pipe work 

· Fluid power systems 

· Torque techniques 

· Data recording techniques 

· Isolation procedures 

· Rigging equipment and techniques 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to: 

· Apply occupational health and safety standards 

· Use hand and portable power tools 

· Use precision measuring equipment 

· Use rigging and lifting equipment 

· Use specialized tools and jigs 

· Apply leveling and aligning techniques 

· Use drawings and data 

· Diagnose and test 

· Manufacture gaskets and seals 

· Inspect, scrape and blue-check bearings 

· Identify hazardous materials 

· Identify components 

· Recognize worn, damaged or faulty components 

· Apply fluid power control principles 

· Apply non-destructive testing 

· Use optical fiber scope 

· Apply torque techniques 

· Apply maintenance techniques 

· Communicate effectively 

	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 / Oral Questioning

· Observation / Demonstration

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


	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Conduct Technical Inspection of Process Plant and Equipment

	Unit Code
	EIS IMM4 09 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to conduct the technical inspection of a generation plant, equipment, processes and associated infrastructure.


	Elements
	Performance Criteria

	1. Prepare for inspection process plant 
	1.1 Short term maintenance and operating history is obtained 

1.2 Deviations from normal operational parameters are identified 

1.3 Potential options for cause of deviations are established 

1.4 Needs and outcomes for plant inspections and/or test are defined, in accordance with potential options 

1.5 Appropriate method sheets, check sheets and isolation instructions are obtained 

1.6 Relevant technical and engineering procedures are considered and adapted where required 
1.7 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training

	2. Inspection process plant
	2.1 Plant is correctly identified 

2.2 Plant operational status is identified 

2.3 Work is carried out in accordance statutory, enterprise/site requirements 

2.4 Appropriate methods are followed 

2.5 Relevant documentation is completed 

2.6 The needs and outcomes for the inspection are achieved 

2.7 Any needs for additional tests/inspections required are defined 

2.8 Plant/equipment is left in a safe condition 

2.9 Plant/equipment availability is declared 
2.10 Specialist assistance is sought when required 

	3. Evaluate/analyze inspection results 
	3.1 Test/inspection results and data are analyzed 

3.2 Conclusions drawn with reference to potential options 
3.3 Causes for deviations from normal operation are identified 

	4. Prepare remedial action plan 
	4.1 Action plan is prepared for any required remedial action 

4.2 Remedial action is followed up and checked for effectiveness
4.3 All relevant records and documentation are updated in accordance with statutory, industry and enterprise requirements


	Variable
	Range

	Generation plant and/or equipment 
	May include but not limited to:

· Fired and unfired pressure vessels pipe work valves and fittings turbines and generators chemical and water treatment processes instrumentation and process control and civil, electrical, thermal and mechanical works. 

	Safety standards 
	May include but not limited to:

· relevant sections of OHS legislation, enterprise safety rules and procedures, relevant state and federal legislation, national standards or codes of practices for plant 

	Information and documentation sources 
	May include but not limited to:

· verbal or written communications enterprise safety rules documentation/form(s) equipment and alarm manuals dedicated computer equipment drawings, logic diagrams testing procedures plant records plant failure reports
· enterprise/site standing and operating instructions enterprise/ site log books manufacturer’s operation and maintenance manuals and specialist’s reports

	Technical and operational indicators 
	May include but not limited to:

· Stimuli (audio, smell, touch, visual), remote or local indicators and recorders, alarms (visible and or audible) and basic fault finding equipment. 

	Tests 
	May include but not limited to:

· Stand-by plant tests, pre-commissioning operating tests, functional testing and sampling

	Appropriate personnel for consultation may include
	May include but not limited to:

· supervisor/team leader or equivalent, technical and engineering officers or equivalent, power system control personnel or equivalent, maintenance staff, power plant operations personnel, contractor and external specialist personnel

	Operating environment 
	May include but not limited to:

· remote from plant, aided by indicators and monitors, during inclement or otherwise harsh weather conditions, in wet/noisy/dusty/hot areas, during night periods, dependant on duty cycle and working in confined spaces

	Faults & abnormal operating conditions 
	May include but not limited to:

· pressure, level, flow, temperature, speed, vibration and mix

	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: Occupational Health and Safety legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· The process plant and its operating parameters 

· Inspection and test procedures 

· Identifying worn, damaged or faulty plant and equipment 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Relevant Occupational Health and Safety regulations 

· Relevant statutory legislation 

· Relevant enterprise/site safety procedures 

· Enterprise/site emergency procedures and techniques 

· Plant status 

· Plant operating parameters 

· Environmental awareness 

· Relevant plant and equipment 

· Location of relevant plant and equipment 

· Enterprise recording procedures 

· Plant and processes 

· Inspection and test procedures 

· Relevant test equipment 

· Diagnostic techniques 

· Sampling techniques 

· Basic principles of related plant systems 

· Quality assurance and quality control 

· Data logging systems 

· Relevant Ethiopian and/or international standards 

· relative to plant or process 

· Engineering assembly, design and operating principles 

· Material safety data sheets 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to: 

· Apply relevant Occupational Health and Safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise/site emergency procedures and techniques 

· Apply enterprise recording procedures 

· Locate relevant plant and equipment 

· Operate plant within design parameters 

· Identify plant status 

· Prepare plant/equipment for operation 

· Organize resources where applicable 

· Recognize abnormal plant operating conditions 

· Plan and priorities work 

· Communicate effectively 

· Apply documentation recording procedures 

· Recognize worn, damaged or seized components 

· Identify components against drawings, manuals and modules 

· Select and use engineering procedures and instructions 

· Apply sampling techniques 

· Apply diagnostic techniques 

· Apply data analysis techniques and tools

· Apply testing and inspection techniques 

· Use material safety data sheets. 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Conduct Performance Testing on Process Plant and Equipment

	Unit Code
	EIS IMM4 10 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to conduct performance testing on generation plant equipment and processes to assess plant efficiency.


	Elements
	Performance Criteria

	1. Plan and prepare for performance test 
	1.1 Request for work is received and appropriate method of testing is determined in accordance with statutory, industry and enterprise/site standards and procedures 

1.2 Safety and plant issues are identified in accordance with enterprise/site procedures 

1.3 Specialist assistance, supplementary functions and personnel are arranged as required 

1.4 Tools and equipment are correctly identified and acquired 

1.5 Test equipment is calibrated as specified in relevant standards or manufacturer’s codes and procedures 

1.6 Test procedure is determined and planned in accordance with the manufacturer’s codes and procedures 

1.7 Plant is correctly identified and status prior to test is established from the appropriate personnel 

1.8 Authority to carry out work is obtained in accordance with plant operating conditions and load requirements 
1.9 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training 

	2. Perform performance test and collect data 
	2.1 Plant coordinated to initial operating state ready for testing in accordance with statutory, industry and enterprise/site standards and procedures 

2.2 Tests and data collection are performed using appropriate techniques that ensure personnel safety and plant integrity 

2.3 Tests are carried out in accordance with statutory, industry and enterprise/site requirements 

2.4 Data is collected in accordance with statutory, industry and enterprise/site requirements 

2.5 Test results are evaluated to accurately assess performance of plant 
2.6 Plant availability is declared on completion of tests

	3. Evaluate and analyze information 


	3.1 Plant efficiency is evaluated and analyzed in accordance with data collected 

3.2 Plant performance is measured against required criteria, in accordance with statutory, industry and enterprise/site requirements 

3.3 Cause of abnormal plant performance is identified by analyzing technical and operational information in a logical and sequential manner 

3.4 Plant integrity is maintained through consultation with appropriate personnel and reference to plant technical and operational documentation 
3.5 Test data obtained is critiqued and validated with reference to other information available and applicable test procedure documentation. 

	4. Complete documentation 


	4.1 Information and data is coordinated and formatted in accordance with enterprise/site requirements 

4.2 Reports and documentation are produced in accordance with statutory, industry and enterprise/site requirements 
4.3 Reports and documentation are presented in a manner to facilitate implementation of any defined recommendations


	Variable
	Range

	Work site environment 
	May be affected by :

· Nearby plant or processes, e.g. chemical, heat, noise and gas.

	Test equipment 
	May include but not limited to:

· Data loggers, calculators, vibration analysis, unit computers, personal computers, thermocouples, multi meters, flow meters, gas analyzers, oscilloscopes and power factor meters. 

	Specialist assistance 
	May be sought such as:

· Metallurgy, original equipment manufacturer personnel, chemical, operating and engineering staff. 

	Information and documentation sources 
	May include but not limited to:

· verbal or written communications enterprise safety rules documentation/form(s) equipment and alarm manuals dedicated computer equipment drawings, logic diagrams testing procedures plant records plant failure reports enterprise/site standing and operating instructions enterprise/site log books manufacturer’s operation and maintenance manuals and specialist’s reports. 

	Equipment 
	May include but not limited to:

· Mills, fans, pumps, heat exchangers, fired and unfired pressure vessels motors, transformers, switch gear pneumatic, hydraulic and electronic control systems. 

	Documentation 
	May include but not limited to:

· Enterprise safety rules, Occupational Health and Safety legislation, environmental legislation, operating and maintenance manuals, plans and diagrams, standards or codes of practice.


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: OH&S legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· Plant operating parameters 

· Plant performance characteristics 

· Mechanical and electrical processes 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Relevant Occupational Health and Safety regulations 

· Relevant statutory legislation 

· Relevant enterprise/site safety procedures 

· Enterprise/site emergency procedures and techniques 

· Plant status 

· Plant operating parameters 

· Environmental awareness 

· Relevant plant and equipment 

· Location of relevant plant and equipment 

· Enterprise recording procedures 

· Plant and plant systems 

· Plant performance characteristics 

· Unit computers 

· Mechanical and electrical processes 

· Communication principles 

· Personnel computers 

· Materials 

· Monitoring procedures 

	Underpinning Skills


	Demonstrates skills to:

· Apply relevant Occupational Health and Safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise recording procedures 

· Locate relevant plant and equipment 

· Operate plant within design parameters 

· Identify plant status 

· Record, analyze and use data 

· Apply problem solving techniques 

· Communicate effectively 

· Plan and prioritize work 

· Write reports 

· Apply data analysis techniques and tools 

· Determine plant performance. 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Diagnose and Repair Faults in Complex Refrigeration/Air Conditioning Equipment

	Unit Code
	EIS IMM4 11 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to diagnose and repair faults in complex refrigeration/ air conditioning equipment, and associated accessories and wiring systems.


	Elements
	Performance Criteria

	1. Plan and prepare for the work 


	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian standards, codes of practice, manufacturers‟ specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure 

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications 

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan 

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications 

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements 

1.7 Coordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work 

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures 

1.9 Work area is prepared in accordance with work requirements and site procedures 
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training 

	2. Verify the fault 
	2.1 Normal performance and function of the equipment is ascertained by consulting appropriate reference sources in accordance with the work plan

2.2 Fault indicators and appropriate technical information/diagnostic techniques are used to verify reported symptoms/faults in accordance with the work plan 

2.3 Symptoms are reproduced and monitored if possible, whilst due regard for personnel safety and plant security is observed in accordance with the work plan. 

	3. Find the fault 


	3.1 Required isolations are confirmed where appropriate in accordance with site requirements 

3.2 Fault finding is carried out in conjunction with others involved in or affected by the work in accordance with enterprise/job requirements 

3.3 Equipment components, wires, cables, terminations and support fixings are inspected for obvious faults in accordance with the work plan 

3.4 All appropriate fault finding/diagnostic techniques are identified, selected and used to determine the fault in accordance with the work plan 

3.5 All appropriate components are disconnected to enable accurate test measurements of suspected faulty components without the concern of “back-feed” readings in accordance with the work plan 
3.6 Test and measurement instruments are used in accordance with manufacturer’s instructions and job requirements 

	4. Determine cause of fault 
	4.1 All appropriate personnel are consulted in order to obtain as many details relating to the faulty equipment as possible in accordance with the work plan 

4.2 Appropriate use is made of any information from fault indicators and maintenance records in accordance with the work plan 
4.3 Valid conclusions about the nature and cause of the fault are reached from analysis of available evidence in accordance with the work plan 

	5. Repair or rectify the fault 
	5.1 Required isolations are confirmed where appropriate in accordance with site requirements 

5.2 Appropriate repair procedures are undertaken in conjunction with others involved in or affected by the work in accordance with the work plan 

5.3 Faulty, worn, damaged or unsecured components are replaced, repaired or secured in accordance with the work plan 

5.4 Parts and components are selected and replaced as required in accordance with appropriate specifications and the work plan


	Variable
	Range

	Materials 
	May include but not limited to:

· solvents, insulation tape, contact cleaners, heat shrink, vacuum pumps, gas recovery units and gas bottles

	Components 
	May include but not limited to:

· Fuses/circuit breakers, overloads, indicator lamps, plugs, residual current devices, earth leakage circuit breakers, light emitting/power diodes, ultra-sonic level/proximity flow rate sensors, magnetic level switches and plate heater exchange/liquid receiver/liquid injection/TX valve controllers and uninterrupted power supplies. 

	Isolations
	can refer to electrical/mechanical or other associated processes

	Equipment 
	May include but not limited to:

· air conditioning (refrigerated and evaporative), water coolers, packaged air conditioners, refrigerators, split system air conditioners, cool rooms, constant temperature baths, refrigerant air driers, central air conditioning cooling systems and industrial process freezers. 

	Fault finding and diagnostic techniques 
	May include but not limited to:

· linear approach, half split rule, sensory detection and insulation/continuity tests

	Test and measurement instruments 
	May include but not limited to:

· Manifold gauges, thermometers, insulation testers, voltmeters, ammeters and refrigerant detectors. 

	Tests and operational checks 
	May include but not limited to:

· Correct air circulation, drainage, vibration, correct temperature, noise, pressure checks and leak detection. 

	Work completion details 
	May include but not limited to:

· Plant and maintenance records, job cards, check sheets and on device labeling updates. 

	Work site environment
	May be affected by:

· nearby plant or processes, e.g. heat, noise, dust, oil, water and chemical


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: Occupational Health and Safety legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· Preparation and planning of work 

· Verification techniques 

· Diagnostic and fault finding techniques and procedures 

· Where appropriate attainment of an appropriate electrical license, deeming competence associated with electrical work 

· Repair techniques and procedures 

· Completion of work procedures 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Equipment and material required to perform the work 

· Isolation procedures 

· Layout of plant/work site and operation of its equipment 

· Fault finding, diagnostic techniques and repair techniques 

· Complex air conditioning and refrigeration equipment 

· Environmental legislation and regulatory procedures 

· Electrical principles 

· Test and measurement instruments 

· Circuit plan appreciation 

· Engineering and workshop practice 

· Communication principles 

· Refrigerant gases 

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Use plans, drawings and texts 

· Use test and measurement instruments 

· Use fault finding and diagnostic techniques 

· Determine the cause of faults and repair faults 

· Recover refrigerant gases 

· Select materials for the job 

· Apply regulatory procedures 

· Apply electrical principles 

· Communicate effectively  

· Apply data analysis techniques and tools

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Diagnose and Repair Faults in Mechanical Equipment

	Unit Code
	EIS IMM4 12 0612

	Unit Descriptor
	This unit refers to the diagnosing and repairing of faults in a range of mechanical equipment and may entail the work to be carried out whilst machinery/plant is on line.


	Elements
	Performance Criteria

	1. Plan and prepare for the work
	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection

1.2 Occupational health and safety standards, statutory requirements, relevant Ethiopian Standards, codes of practice, manufacturers’ specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements

1.7 Co-ordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures

1.9 Work area is prepared in accordance with work requirements and site procedures
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the- job training

	2. Verify the fault


	2.1 Normal performance and function of the equipment is ascertained by consulting appropriate reference sources in accordance with the work plan

2.2 Fault indicators and appropriate technical information/diagnostic techniques are used
2.3 to verify reported symptoms/faults in accordance with the work plan
2.4 Symptoms are reproduced and monitored if possible, whilst due regard for personnel safety and plant security is observed in accordance with the work plan

	3. Find the fault
	3.1 Required isolations are confirmed where appropriate in accordance with site requirements

3.2 Fault finding is carried out in conjunction with others involved in, or affected by, the work in accordance with enterprise/job requirements

2.1 Equipment components, pipe work, fittings and support fixings are inspected for obvious faults in accordance with the work plan

3.3 All appropriate fault finding/diagnostic techniques are identified, selected and used to determine the fault in accordance with the work plan
3.4 Test and measurement instruments are used in accordance with manufacturer’s instructions and job requirements

	4. Determine cause of fault
	4.1 All appropriate personnel are consulted in order to obtain as many details relating to the faulty equipment as possible in accordance with the work plan

4.2 Appropriate use is made of any information from fault indicators and maintenance records in accordance with the work plan
4.3 Valid conclusions about the nature and cause of the fault are reached from analysis of available evidence in accordance with the work plan

	5. Repair or rectify the fault
	5.1 Required isolations are confirmed where appropriate in accordance with site requirements

5.2 Appropriate repair procedures are undertaken in conjunction with others involved in, or affected by, the work in accordance with the work plan

5.3 Faulty, worn, damaged or unsecured components are replaced, repaired or secured in accordance with the work plan 

5.4 Parts and components are selected and replaced as required in accordance with appropriate specifications and the work plan

5.5 All faults are repaired or rectified in accordance with the work plan
5.6 Final job inspection is performed and permits are relinquished as required in accordance with the work plan

	6. Complete the work


	6.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements

6.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures

6.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures
6.4  Work completion details are finalized


	Variable
	Range

	Fault indicators
	May include but not limited to:

· indication lamps, LED’s, alarms and flag relays

	Test and measurement instruments
	May include but not limited to:

· temperature and pressure indicators/ recorders, vibration monitors or flow indicators

	Work site environment
	May include but not limited to:

· may be affected by nearby plant or processes, e.g. chemical, heat, noise, gas, dust and oil

	Inspection on running plant
	· should be planned with appropriate parties to determine access and condition

	Work completion details 
	May include but not limited to:

· plant and maintenance records, job cards, check sheets and on-device labeling updates

· Mechanical equipment may be that normally associated with, but not exclusive to, power 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Occupational, health and safety legislation 

· Statutory legislation 

· Enterprise/site safety procedures

· Enterprise/site emergency procedures

· Preparation and planning of work

· Verification techniques

· Diagnostic and fault finding techniques and procedures

· Repairing techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards 

· Relevant statutory requirements and codes of practice 

· Equipment and material required to perform the work

· Layout of plant and operation of its equipment 

· Performance and function of the equipment 

· Fault finding and diagnostic techniques Repair techniques

· Relevant plans, drawings and texts Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 

· Observe relevant statutory

· requirements and codes of practice 

· Identify equipment and material required to perform the work 

· Locate and interpret plans, drawings and texts 

· Carry out work in a logical manner 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Verify and identify faults 

· Apply fault finding and diagnostic techniques 

· Determine cause of faults 

· Repair faults communicate effectively

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Install and Maintain Industrial Transmissions

	Unit Code
	EIS IMM4 13 0612

	Unit Descriptor
	This unit refers to all work associated with the installation and maintenance of industrial transmissions and may involve fault finding, diagnosis and repairs.


	Elements
	Performance Criteria

	1. Plan and prepare for the work
	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection

1.2 Occupational health and safety standards, statutory requirements, relevant Ethiopian Standards, codes of practice, manufacturers’ specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plant security and capacity in accordance with system/site requirements

1.7 Co-ordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work.

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures
1.9 Work area is prepared in accordance with work requirements and site procedures 067.1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of on-the-job training

	2. Remove transmissions / plant for maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Transmission/plant is disconnected in accordance with the work plan

2.3 Transmission/plant is removed in a manner which will assist in replacement in accordance with the work plan 
2.4 Transmission/plant is inspected for abnormalities in accordance with the work plan

	3. Maintain industrial transmission
	3.1 Maintenance is performed in accordance with manufacturers specifications and site procedures

3.2 Mechanical drive/transmission assembly is dismantled using appropriate engineering principles and technical procedures in accordance with the job plan and site requirements

3.3 Component parts are clearly marked, and sketches produced as required, for identification in accordance with the job plan and site requirements

3.4 Component wear and clearances are determined using precise measuring techniques and appropriate test equipment in accordance with manufacturer’s specifications and site requirements

3.5 Components found to be faulty are repaired, replaced and/or adjusted to conform with manufacturer’s specifications and site requirements
3.6 New components are inspected for compliance to required specifications and prepared for re-assembly in accordance with manufacturer’s specifications/site requirements
3.7 Component parts are refitted to mechanical drive/ transmission assembly in accordance with manufacturer’s specifications/site requirements
3.8 Modifications/alterations are undertaken in accordance with site requirements

	4. Replace/install transmission


	4.1 Site is prepared for transmission replacement in accordance with the work plan

4.2 Transmission is replaced in accordance with the work plan and manufacturer’s specifications

4.3 Transmission is leveled, aligned, coupled and connected in accordance with the work plan.

4.4 All fastenings are torque in accordance with manufacturer’s specifications and site requirements

4.5 Machinery/plant and transmission are test run, monitored and adjusted as required in accordance with manufacturer’s specifications and site requirements

	5. Complete the work


	5.1 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements

5.2 Work area is cleared of waste, cleaned, restored and secured in accordance with site/enterprise procedures

5.3 Plant, tools and equipment are maintained and stored in accordance with site/enterprise procedures

5.4 Work completion details are finalized in accordance with site/enterprise procedures


	Variable
	Range

	Isolations
	· can refer to electrical/mechanical or other associated processes

	Transmissions
	May include but not limited to:

· gear drives, fluid drives, gear boxes & variable speed drives

	Details of maintenance
	May include:

· clarified by diagnosis and work place inspection Maintenance may include, repair, inspection, modification, overhaul, lubrication, servicing and test running

	Test equipment
	May include :

· feeler gauge, dial gauge, bearing blue, micrometers, flexi gauge, leads and go/no-go gauges

	Drive devices
	May include:

· worm and worm wheel, line shafts, plummet blocks, pulleys, sprockets, belts, taper bush assemblies, roller chains, chain drives, mechanical and hydraulic couplings, compression couplings, disc type flexible couplings, spider type, flexible couplings, chain couplings, universal joints, bevel gearing, rack and pinion gearing, dog toothed clutched, cone type clutches, expanding shoe type clutches, friction plate type clutches, centrifugal clutches, toggle action linkages, magnetic clutches, sprag clutches, band type brakes and

· other associated drive components

	Reconnection of transmission
	· May require: advanced leveling and alignment

	Work site environment
	May include but not limited to:

· may be affected by nearby plant or processes, e.g. chemical, heat, dust, noise, gas and oil

	Tools and equipment
	May include:

· micrometers, vernier, dial test indicators, slip gauges, hand tools, customized mandrels, digital height gauges, internal micrometers, oxyacetylene gear, depth gauges, air grinders, jigs and fixtures, customized spanners, electronic internal micrometers, appropriate lifting devices, heated oil bath and induction heaters

	Work completion details
	May include but not limited to:

· plant and maintenance records, job cards, check sheets, on device labeling updates and reporting and/or documenting equipment defects

	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: Occupational, health and

· safety legislation Statutory legislation Enterprise/site safety procedures

· Enterprise/site emergency procedures

· Preparation and planning of work

· Removal techniques

· Maintenance techniques and procedures

· Installation techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety 

· Gearing and power transmission principles

· Precision measuring equipment 

· Seals and gaskets 

· Bearings (anti-friction and plain) 

· Quality assurance/quality control 

· Specialized tools and jigs 

· Advanced leveling and alignment 

· Rigging and lifting 

· Relevant materials and components 

· Technical drawings and data 

· Data recording techniques 

· Hand and portable power tools 

· Diagnostic and testing techniques 

· Relevant plant and systems 

· Isolation procedures  

· Heating techniques 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 

· Identify and use measuring equipment 

· gear and power transmission principles 

· Manufacture and install seals and gaskets 

· Install bearings (anti-friction and plain) 

· Apply leveling and alignment techniques 

· Use technical drawings and data 

· Identify and select materials and components 

· Apply data analysis techniques 

· Use hand and portable power tools 

· Apply diagnostic and testing techniques 

· Apply dismantling and reassembling techniques 

· Apply installation and maintenance procedures 

· Recognize worn/damaged components

·  Communicate effectively

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Perform Mechanical and Fabrication Drafting 

	Unit Code
	EIS IMM4 14 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to perform the drafting and use of drawing equipment as applied to the production of schematic and plan drawings.


	Elements
	Performance Criteria

	1. Prepare for drafting
	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian Standards, codes of practice, manufacturers‟ specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure 

1.3 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan 
1.4 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training 

	2. Perform mechanical and fabrication drafting 
	2.1 Mechanical and fabrication assemblies are drawn using sectional representation in accordance with specification requirements. 

2.2 Fabrication sections drawn to highlight critical features in accordance with specification requirements. 

2.3 Mechanical sections drawn to highlight critical features in accordance with specification requirements. 

2.4 Progressive tolerance calculations made to ensure functional operation of mechanical and fabrication assemblies. 

2.5 Dimensions selected to ensure fit of mechanical and fabrication assembly components in accordance with specification requirements. 

2.6 Mechanical/fabrication components selected from manufacturer’s catalogue to meet specified functions. 
2.7 Pictorial drawings, such as isometric, produced as requested in accordance with relevant standards 

	3. Complete the work
	3.1 Drawings checked to ensure that assembly is possible in accordance with specification requirements 

3.2 Drawings produced, registered and recorded in accordance with instructions/site documentation procedures 
3.3 Relevant personnel notified and existing drawings/ specification sheets updated as required


	Variable
	Range

	Drawings 
	May include but not limited to:

· utilize perspective, explosive view or hidden view techniques 

	Types of equipment drafted
	May include but not limited to:

· pressure, level, flow, temperature, speed and vibration equipment

	Drawing equipment used
	May include but not limited to:

· Computer Aided Drafting (CAD) and conventional drawing tools


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Evidence of recognition of potential hazards in the workplace. 

· Evidence that symbols are identified and used for Occupational Health and Safety signs. 

· Dealing with unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

· The knowledge and application of relevant sections of: Occupational Health and Safety legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· Preparation for drafting 

· Mechanical and fabrication drafting 

· Use of engineering drawing equipment 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Occupational health and safety standards 

· Relevant statutory requirements, standards and codes of practice 

· Detailed drafting concepts 

· Technical drawings and data 

· Engineering practices (mechanical/fabrication) 

· Engineering drawing equipment 

· Fluid power circuits 

· Mechanical drawing symbols 

· Communication principles 

· Computer Aided Drawing systems 

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 

· Follow relevant statutory regulations and codes of practice 

· Interpret and use technical drawings and data 

· Perform mechanical and fabrication drafting 

· Use drawing equipment 

· Use Computer Aided Drawing systems 

· Communicate effectively 

· Apply data analysis techniques and tools 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Conduct Condition Monitoring

	Unit Code
	EIS IMM4 15 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to conduct condition monitoring and testing to determine the efficiency of a range of rotational plant and associated equipment used in the generation industry.


	Elements
	Performance Criteria

	1. Plan and prepare the work 
	1.1 Work requirements are identified from request/work orders or equivalent and clarified/confirmed with appropriate parties or by site inspection. 

1.2 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian Standards, codes of practice, manufacturers‟ specifications, environmental requirements and enterprise procedures are identified applied and monitored throughout the work procedures. 

1.3 Resources required to satisfy the work plan are identified, obtained and inspected for compliance with the job specifications. 

1.4 Relevant plans, drawings and texts are selected and interpreted in accordance with the work plan. 

1.5 Correct size, type and quantity of materials/components are determined, obtained and inspected for compliance with the job specifications. 

1.6 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for the maintenance of plan security and capacity in accordance with system/site requirements. 

1.7 Co-ordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work. 

1.8 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures 

1.9 Work area is prepared in accordance with work requirements and site procedures. 
1.10 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of on-the-job training. 

	2. Conduct condition monitoring
	2.1 Plant and/or equipment coordinated to initial operating state prior to tuning in accordance with all relevant standards and the work plan. 

2.2 Testing is performed using appropriate methods and techniques, including liaising with relevant personnel, in accordance with the work plan. 

2.3 Test results are collected and recorded using appropriate techniques in accordance with the work plan. 

2.4 Test results are checked against previous data to assess the performance of the plant/equipment in accordance with the work plan. 

2.5 Plant integrity is maintained through consultation with appropriate personnel and reference to relevant technical and operation documentation. 
2.6 Equipment monitoring is conducted in accordance with enterprise, OHS and environmental practices and procedures.

	3. Evaluate and analyze equipment and condition 
	3.1 Plant/equipment performance is determined from analysis of data/information received. 

3.2 Plant/equipment performance is measured against required criteria and any deviations are identified and recorded. 

3.3 New settings determined and implemented as required to obtain desired outcomes. 

3.4 Causes of abnormal plant performance are identified following analysis of test data. 

3.5 Plant integrity is maintained through consultation with appropriate personnel and reference to relevant technical and operational documentation. 
3.6 Test data is examined and validated using appropriate techniques in accordance with the work plan. 

	4. Complete documentation 
	4.1 Information and data is coordinated and formatted in accordance with enterprise requirements. 

4.2 Reports/documentation is produced in accordance with all relevant standards and the work plan. 
4.3 Reports/documentation are presented in a manner to facilitate implementation of any defined recommendations


	Variable
	Range

	Plant and Equipment
	May include but not limited to:

· boiler combustion and draft system pulversied fuel system unit control equipment turbine steam and water system AVR system chemical cycle and treatment system dust collection system turbines mills, fans, pumps, heat exchangers, motors, transformers, switchgear, hydro turbines and generators and associated equipment and control equipment using electrical, mechanical, electronic and hydraulic and pneumatic media. 

	Test equipment 
	May include but not limited to:

· data loggers calculators volt meter amp meter unit PCs flow meter thermocouples multi-meters vibration analysis and oscilloscope. 

	Information received m
	May be :

· verbal written computer unit computer or logs

	Specialist assistance 
	May include but not limited to:

· operational personnel metallurgical, chemical and engineering staff

	Documentation 
	May include but not limited to:

· Relevant standards and codes of practice pro-formas environmental legislation operating and maintenance manuals, plans and diagrams. 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of Occupational Health and Safety legislation, statutory legislation, enterprise/site safety procedures enterprise/site emergency procedures plant processes plant capability and operating parameters condition monitoring procedures data analysis techniques 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Environmental requirements 

· Plant processes and process dynamics 

· Plant monitoring 

· Plant capability 

· Data collection 

· Test equipment 

· Testing requirements 

· Means of accessing test points 

· Plant and plant systems 

· Plant performance characteristics 

· Tuning processes and techniques 

· Unit computer 

· Mechanical and electrical processes 

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Apply relevant statutory requirements and codes of practice 

· Apply environmental requirements 

· Set-up and use testing/tuning equipment 

· Apply condition monitoring procedures 

· Record, analyze and use data 

· Identify abnormal plant and equipment performance 

· Apply test equipment procedures 

· Acquire and analyze information relevant to system and plant operations 

· Nominate equipment operational setting changes 

· Prioritize and plan work 

· Write reports 

· Apply data analysis techniques and tools 

· Use drawings and diagrams 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Coordinate First Response Team Operation

	Unit Code
	EIS IMM4 16 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to coordinate the operations of a first response team.


	Elements
	Performance Criteria

	1. Coordinate the workplace emergency team
	1.1 The purpose of the team is identified and, where necessary, clarified with relevant people 

1.2 The duties and responsibilities of team members are identified 

1.3 Instructions from supervising team members are carried out in accordance with enterprise/site procedures 

1.4 Team members are supported in relation to duties and responsibilities 
1.5 Appropriate team member identification is displayed in accordance with procedures 

	2. Cooperate with other emergency service(s) personnel 
	2.1 The roles and responsibilities of emergency service(s) personnel are clarified, where necessary 

2.2 Role and authority of emergency services is conveyed to other team members 

2.3 Instructions from relevant emergency services personnel are clarified and complied with 

2.4 Guidance and assistance for emergency services is provided in accordance with enterprise/site procedures 

2.5 Directions and advice are given to emergency service personnel and team members after appropriate site inspection 

2.6 A plan to ensure personnel safety and plant integrity is developed in accordance with statutory, industry and site standards 

2.7 Relevant documentation is obtained in accordance with procedures 
2.8 Materials, equipment and resources required to satisfy the job are identified and obtained

	3. Evaluate the emergency 
	3.1 Nature, extent and cause of the emergency is identified in accordance with procedures 

3.2 Potential risk to personnel, equipment, environment and production is identified 

3.3 Notification of emergency is undertaken in accordance with authorized procedures 

3.4 Emergency evacuation procedures are followed where appropriate 

3.5 Requirement for special expert assistance is identified 

3.6 Incident is evaluated to prevent repetition of risk
3.7 Location of emergency is identified and most effective route to emergency is determined 

	4. Respond to emergency
	4.1 Vehicles and buildings are secured and protected in accordance with site procedures 

4.2 Potential sources of danger are isolated and warning signs/signals and barriers are put in place in accordance with site/enterprise procedures 
4.3 Emergency responses are applied in accordance with site and/or enterprise safety procedures 

4.4 Materials, equipment and resources required to satisfy the job are identified and obtained 

4.5 Effective lines of communication are established if required 
4.6 The use of personal protective clothing, equipment and/or procedures is monitored in accordance with procedures 
4.7 Technical advice to emergency service personnel is given in accordance with procedures

	5. Report outcomes of emergency response 


	5.1 Fire and emergency equipment is marked or positioned after use, in accordance with procedures, to indicate it requires servicing or replacing 

5.2 The use of emergency equipment is reported according to procedures 

5.3 De-briefing is attended and responded to in accordance with procedures 
5.4 Effectiveness of emergency response is evaluated and recommendations are submitted for consideration


	Variable
	Range

	Identification 
	May include but not limited to:

· helmets, armbands, vests and other apparel

	External emergency groups 
	May include but not limited to:

· Police, fire brigade, ambulance, state emergency service supply authorities (such as water utility). 

	Special assistance 
	May include but not limited to:

· On site personnel (e.g. chemists, fire team), rescue team, environmental officer, safety officer, radiation officer floor warden or equivalent, chief warden or equivalent and security staff. 

	Safety standards 
	May include but not limited to:

· Relevant sections of Occupational Health and Safety legislation, enterprise safety rules, national standards for plant and relevant State and federal legislation. 

	Site hazards 
	May include but not limited to:

· Power lines, trees, overhead service lines, abnormal weather conditions, dangerous materials/chemicals, earthworks/ obstructions, underground services, hazardous substances and electrical, thermal, explosive and structural hazards. 

	Information and documentation sources 
	May include but not limited to:

· Verbal and written communications, enterprise/site operating instructions, equipment manufacturer’s recommendations, dedicated computer equipment and enterprise/site log books. 

	Additional resources 
	May include but not limited to:

· personnel, firefighting equipment, fire fighting protective clothing, chemical protective clothing, air cylinders for breathing apparatus, rescue equipment, fire retardant compounds, oil containment materials/equipment, vehicles for transport of materials or personnel, stand-by air compressors, storm water pumps, gas monitoring equipment, communication equipment, ladders, spill kits, salvage gear and forcible entry tools.

	Personnel
	May refers to:

· All people on site at the time of the emergency and may include supervisory, maintenance and operational staff, contractors, trainees and visitors. 

	Technical advice 
	May include but not limited to:

· Plant layout, plant location, isolation points, location and quantity of hazardous substances and location of fire hydrants, pumps and water supplies. 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in: 

· Occupational Health and Safety legislation 

· Environmental legislation 

· Statutory legislation 

· Enterprise/site safety procedures 

· Enterprise/site emergency procedures 

· The ability to apply leadership skills 

· The ability to communicate effectively with the appropriate personnel and agencies during an emergency 

· The knowledge of potential hazards during response 

· The knowledge and application of firefighting and rescue principles and techniques 

· The ability to respond to an emergency situation 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions incorporated in the holistic assessment 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Relevant Occupational Health and Safety regulations 

· Relevant statutory legislation 

· Relevant enterprise/site safety procedures Enterprise/site emergency procedures and techniques 

· Plant status 

· Relevant plant and equipment, its location and operating parameters 

· Site communications systems 

· First Aid 

· Appropriate warning signs 

· Equipment appropriate for the task 

· Operation of emergency stations 

· Roles of the emergency team and its members 

· Classifications of fires and emergencies 

· Roles and responsibilities of emergency services 

· Firefighting and rescue principles and techniques 

· Communication principles 

· Human resources and management principles within a team 

· Material safety data sheets and emergency services

	Underpinning Skills


	Demonstrates skills to: 

· Apply relevant occupational health and safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise/site emergency procedures and techniques 

· Locate relevant plant and equipment 

· Prepare emergency plant/equipment for operation 

· Communicate effectively 

· Plan and prioritize work 

· Work in a team 

· Apply first aid and resuscitation techniques 

· Apply emergency and evacuation procedures 

· Identify and operate appropriate emergency communications equipment 

· Apply emergency techniques and procedures. 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Conduct Welding Inspection/Supervision

	Unit Code
	EIS IMM4 17 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to satisfy the code requirements relating to welding and supervision procedures including Ethiopian and/or International Standards Codes of Practice enterprise procedures and Manufacturer’s specifications.


	Elements
	Performance Criteria

	1. Plan and prepare for welding inspections and supervision 
	1.1 Occupational Health and Safety standards, statutory requirements, relevant Ethiopian standards, codes of practice, environmental requirements and enterprise procedures are identified, applied and monitored throughout the procedures 

1.2 Work requirements are identified and clarified/confirmed with appropriate parties 

1.3 All inspections are planned in conjunction with others involved in, or affected by the work in accordance with the job requirements 

1.4 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training 

1.5 Responsibilities and duties in regard to the work are identified 

1.6 Materials and consumables composition are confirmed in accordance with requirements 

1.7 The traceability of materials and consumables is ensured and movements of materials documented. 

1.8 All aspects of the work are identified and relevant Ethiopian or International Standards are applied 

1.9 The sequence of work is planned in accordance with requirements 

1.10 Materials and processes are analyzed for their suitability and factors affecting weld ability are identified 
1.11 The work is costed and estimated in accordance with requirements 

	2. Perform welding supervision 
	2.1 Welding procedures are established and validated 

2.2 The characteristics and application of welding, cutting and gouging processes are determined 

2.3 Welders are trained and qualified in the required procedures 

2.4 Deviations from procedures are identified and appropriate actions are taken according to requirements 

2.5 The progress of the welding is monitored to confirm it meets industry and enterprise procedures 

2.6 Test results are analyzed, documented and verified in accordance with the prescribed procedures
2.7 Required action following results of test welds and analysis of previous test procedures is identified and reported 

	3. Perform welding inspections 


	3.1 Monitor QA procedures are being followed in accordance with work requirements 

3.2 Testing requirements are identified and implemented to meet the required standard 

3.3 Calibration of test equipment is verified in accordance with work requirements 

3.4 Deviations from work requirements are investigated and reported in accordance with requirements 

3.5 Testing, inspection and verification data is viewed and interpreted 
3.6 Final inspection(s) against specifications are performed in accordance with prescribed procedures 

	4. Co-ordinate, repair and modify welding work 


	4.1 Discontinuities in inspection and test data are identified in accordance with job requirements and specification 

4.2 Repairs and/or modifications are coordinated in accordance with requirements 

4.3 Requirements for personnel and equipment to conduct the work are identified to meet the required standard 
4.4 Retesting of repairs and/or modifications are confirmed and carried out in accordance with prescribed procedures and standards 

	5. Complete the work 


	5.1 Test results are documented and stored in accordance with prescribed procedures 

5.2 Recommendations for procedural changes are documented in accordance with prescribed procedures 
5.3 Plant/equipment availability is authorized in accordance with prescribed procedures


	Variable
	Range

	Determining consumables
	May include but not limited to:

· Gases, welding rods, fluxes and tips. Determine use of processes and materials as defined by Standards. 

	Test procedures
	May include but not limited to:

· Dye penetrates magnetic particle, thickness testing, radiographic, and ultrasonic and pressure tests. 

	Welding inspection/ supervision procedures
	May include but not limited to:

· Ethiopian and/or International standards, codes of practice, enterprise procedures and manufacturer specifications. 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: OH&S legislation Statutory legislation Enterprise/site safety procedures Enterprise/site emergency procedures 

· Preparation and planning for inspection and testing 

· Inspection and testing procedures 

· Establishing and validating procedures 

· Relevant standards and procedures 

· Perform welding supervision 

· Perform welding inspection 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Welding science and parameters 

· Relevant standards of weld 

· Inspection techniques and procedures 

· Metallurgy 

· Welding hardware 

· Welding practice 

· Mechanical properties of welded joints 

· Heat treatment procedures 

· Welding consumables and materials 

· Fabrication techniques 

· Engineering techniques 

· Characteristics of welding, cutting and gouging 

· Support systems (pipe work and duct work) 

· Structural steel work and tanks 

· Pressure retaining equipment and pipe work 

· Non-destructive testing methods

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Observe relevant statutory requirements and codes of practice 

· Recognize welding faults 

· Use drawings and plans 

· Use relevant standards and codes of practice 

· Apply inspection techniques, procedures and processes 

· Inspect welding and materials 

· Communicate effectively 

· Identify welding consumables 

· Apply welding, cutting and gouging 

· Apply supervision/inspection techniques and practices 

· Produce formal reports of a technical nature 

· Co-ordinate staff 

· Oversee and/or conduct non-destructive testing processes. 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Tune Process Plant and Equipment

	Unit Code
	EIS IMM4 18 0612

	Unit Descriptor
	This unit refers to the investigation, nomination and adjustments of tuning parameters associated with generation plant, equipment and processes.


	Elements
	Performance Criteria

	1. Plan and prepare


	1.1 Tuning requirements are identified from relevant personnel and documentation

1.2 Resource and equipment requirements are identified and obtained

1.3 Tuning program is coordinated with the appropriate personnel and plant availability, capability and limitations are identified

1.4 Test and monitoring equipment are connected in accordance with test requirements and plant integrity

1.5 Plant coordinated to initial operating state ready for testing in accordance with statutory, industry and enterprise/site procedure standards

1.6 Test procedure and recording documentation are prepared

1.7 Test equipment is calibrated in accordance with relevant standards and/or manufacturer’s procedures
1.8 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training

	2. Test plant and implement tuning
	2.1 Testing and tuning is performed in accordance with tuning program, variations are assessed and accommodated to enable test objectives to be met

2.2 Results are analyzed with reference to desired outcomes and new settings are determined

2.3 Accuracy of test results is assessed in analysis of test data and corrections made as required
2.4 Plant is returned to achieve desired outcomes

	3. Complete documentation
	3.1 All relevant records and documentation are updated and retained in accordance with enterprise/site requirements

3.2 Nominated changes to equipment operational settings are recommended to appropriate personnel
3.3 Implementation of recommendations are monitored to ensure combustion efficiency

	Variable
	Range

	Generation plant to be tuned
	May include but not limited to:

· oil, gas or coal firing equipment draft systems and associated systems unit control equipment, turbine systems, steam and water systems water treatment plant, dust collection plant unit computer or distributive control systems

	Variables
	May include but not limited to:

· age of plant, plant duty and varying ages of control equipment

	Documentation
	May include but not limited to:

· drawings, logic diagrams, function diagrams, plant records, testing procedures, plant notes, test equipment calibration certificates, manufacturer’s operating and maintenance manuals plant incident reports, specialist reports and manufacturer’s recommendations

	Resources
	May include but not limited to:

· internal service groups, external specialists and specialized testing equipment

	Technical considerations
	May include but not limited to:

· control systems rate of change, plant overshoot/undershoot, plant capability/limitations, control system type and design

	Process considerations
	May include but not limited to:

· pressure, level, flow, temperature, speed and vibration and mix

	Statutory requirements
	May include but not limited to:

· occupational health and safety legislation, and environmental legislation


	Evidence Guide

	Critical aspects of Competence
	Demonstrates skills and knowledge in:

· Occupational, health and safety legislation Statutory legislation Enterprise/site safety procedures

· Enterprise/site emergency procedures

· Planning for tuning procedures

· Tuning processes and techniques

· Testing and monitoring procedures

· Work completion procedures

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Relevant occupational health and safety regulations 

· Relevant statutory

· legislation 

· Relevant enterprise/site safety procedures 

· Enterprise/site emergency procedures and techniques 

· Plant status Plant operating parameters

· Environmental procedures 

· Relevant plant and equipment 

· Location of relevant plant and equipment

· Enterprise recording procedures

· Plant processes and process dynamics 

· Programming and testing requirements 

· Plant capability limitations 

· Means of accessing test points 

· Tuning processes and techniques

· Relevant plant variables that can be monitored 

· Field device and plant characteristics 

· Tuning algorithms 

· Control systems function and logic scaling requirements 

· Scheduling (planning) and testing activities 

· Testing and tuning techniques 

· Structure and design technology of power generation plant

	Underpinning Skills
	Demonstrates skills to:

· Apply relevant occupational health and safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise/site emergency procedures and techniques 

· Apply enterprise recording procedures 

· Locate relevant plant and equipment 

· Operate plant within design parameters 

· Identify plant status 

· Use enterprise documentation procedures 

· Solve problems 

· Set-up and use test/tuning equipment 

· Co-ordinate testing operations 

· Communicate effectively 

· Prepare engineering programmers/procedures/reports

· Analyze test results and translate to tuning settings for optimal system response 

· Apply testing and tuning techniques 

· Apply data analysis techniques and tools.

	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.

	Assessment Methods
	Competence may be assessed through:

· Interview / Written Test / Oral Questioning

· Observation / Demonstration

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


	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Monitor and Maintain Civil Assets

	Unit Code
	EIS IMM4 19 0612

	Unit Descriptor
	This unit refers to the monitoring and remedial maintenance required to ensure the integrity of civil assets encountered within the hydroelectric generating system.


	Elements
	Performance Criteria

	1. Plan and Prepare for the Work
	1.1 Occupational Health and safety standards, statutory requirements, relevant Ethiopian Standards, codes of practice, manufacturer’s specifications, environmental requirements and enterprise procedures are identified, applied and monitored throughout the work procedure.

1.2 Work requirements are identified from request/works orders or equivalent and clarified/confirmed with appropriate parties or by site inspection. 

1.3 Resources required to satisfy the work are identified, obtained and inspected for compliance in accordance with enterprise procedures.

1.4 Potential hazards are identified and prevention and/or control measures are selected in accordance with the work plan and site procedures.

1.5 Work is planned in detail including sequencing and prioritizing and considerations made, where appropriate, for maintenance of plant security and capacity in accordance with system/site requirements
1.6 Coordination requirements, including requests for isolations where appropriate, are resolved with others involved, affected or required by the work

	2. Monitor Civil assets
	2.1 Monitoring frequencies of assets are determined in accordance with enterprise/site requirements.

2.2 Check lists are maintained in accordance with enterprise/site requirements.
2.3 Deficiencies and/or unusual events/conditions are reported to appropriate personnel in accordance with enterprise/site requirements.

	3. Maintain Civil assets
	3.1 Maintenance of civil assets is undertaken in accordance with site requirements and local conditions.
3.2 Appropriate tools, equipment or plant required to maintain assets is utilized in accordance with manufacturer’s specifications and job requirements.

	4. Complete the work
	4.1 Work is completed and appropriate personnel notified in accordance with enterprise/site requirements.

4.2 Work area is cleared of waste, cleaned, restored and secured in accordance with enterprise/site requirements

4.3 Tools and equipment are maintained in accordance with manufacturer’s specifications and enterprise/site procedures.
4.4 Work completion details are finalized in accordance with enterprise/site procedures


	Variable
	Range

	Safety standards 
	May include but not limited to:

· Relevant sections of occupational health and safety legislation, enterprise safety rules, relevant state and federal legislation, local bylaws, environmental requirements, relevant licensing requirements for tools and mobile plant.

	Appropriate personnel
	May include but not limited to:

· To consult, give or receive direction may include power plant operator/system controllers or equivalent, technical and engineering officers or equivalent, maintenance staff, other authorities, general public.

	Tools and equipment 
	May include but not limited to:

· lifting equipment, cranes, hoists, mobile plant, four wheel drive vehicles, earth moving equipment, trash rakes, power tools, chainsaws, boats, hand tools, painting requirements, fire suppression equipment.

	Extreme and varied weather conditions
	May include but not limited to:

· Encountered, including snow, freezing rain, high winds, flooding and over varied terrain requiring the use of 4WD vehicles.

	Work completion details
	May include but not limited to:

· enterprise recording procedures (electronic or hard copy)


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge an application of relevant sections of occupational health and safety legislation, statutory legislation, environmental protection legislation, enterprise/site safety procedures, enterprise/site emergency procedures.

· The preparation of planning of work.

· The monitoring of civil assets.

· The maintenance of civil assets.

· Completion of work procedures.

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Relevant occupational health and safety standards, 

· relevant statutory requirements and codes of practice, 

· relevant site/enterprise procedures and standards, 

· equipment and materials required to perform the work,

· general layout of work site and associated assets, 

· relevant monitoring and maintenance procedures and techniques, 

· lifting equipment and techniques, 

· surface preparation and treatment techniques, 

· communication equipment and operating procedures

	Underpinning Skills
	Demonstrates skills to:

· Apply occupational health and safety standards, 

· carry out work in a logical and safe manner, 

· apply monitoring and maintenance procedures, 

· identify and select equipment and materials for the job, 

· use and portable power tools, 

· use relevant lifting and load shifting equipment, 

· perform equipment user maintenance, 

· store and maintain tools and equipment, 

· communicate effectively

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Coordinate Permit to Work System

	Unit Code
	EIS IMM4 20 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to coordinate the permit to work system, its implementation and application on a day to day basis and during major outages and projects.


	Elements
	Performance Criteria

	1. Implement permit to work procedures 
	1.1 Work requirements are identified from relevant personnel and documentation 

1.2 Permit to work is planned and prepared to achieve the defined work requirement in accordance with statutory, enterprise and site procedures 

1.3 Plant isolations are coordinated and confirmed with the appropriate personnel 

1.4 Issue, cancellation and recording of the permit to work is carried out in accordance with enterprise and site procedures 

1.5 Plant de-isolation and restoration is coordinated and confirmed with the appropriate personnel 

1.6 Documentation is completed in accordance with enterprise/site requirements 
1.7 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of on-the-job training 

	2. Coordinate outage permit to work requirements 


	2.1 Outage plan is obtained from, and confirmed with, the appropriate personnel 

2.2 Critical paths, major milestones and potential conflicts between permits are identified and assessed 

2.3 Permit to work plan is created and structured to achieve outage targets 

2.4 Permits are planned in accordance with statutory, enterprise/site procedures 

2.5 Resources are identified, obtained and utilized to ensure outage plan is maintained 

2.6 Issue and cancellation of permits is controlled and coordinated in accordance with work requirements 

2.7 De-isolation and restoration of plant is planned and coordinated to meet re-commissioning targets 
2.8 Records are maintained during the outage in accordance with enterprise/site requirements

	3. Manage permit to work system 


	3.1 Permit to work system is monitored and reviewed, and results are evaluated in accordance with enterprise procedures 

3.2 Results are documented and reports are confirmed with the appropriate personnel 

3.3 Permit to work system incidents are identified 
3.4 Permit to work incidents are investigated and assessed in accordance with enterprise procedures


	Variable
	Range

	Appropriate personnel 
	May include but not limited to:

· project engineers and leaders, maintenance personnel, operations personnel, internal and external specialist services personnel, line management, contractors and standing permit to work and/or safety committees. 

	Documentation 
	May include but not limited to:

· Occupational Health and Safety and environmental legislation, industry standards, enterprise safety and/or permit to work rules, enterprise and site procedures, enterprise permit to work documentation/form(s), operation and maintenance manuals, plant drawings and schematics and computer based software packages. 

	Resources
	May include but not limited to: 

· Approved documentation/form(s), manpower, isolation equipment (locking devices, signs etc) and personal or mainframe computers. 

	Permit to work
	May include but not limited to:

· Any approved documentation/form(s) controlled by the safety rules or permit to work procedures of the candidate’s enterprise. 

	Incidents
	May include but not limited to:

· permit to work system breaches


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in: 

· Occupational Health and Safety legislation 

· Statutory legislation 

· Enterprise/site safety procedures 

· Enterprise/site emergency procedures 

· Implementing permit to work system 

· Coordinating permit to work system 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions incorporated in the holistic assessment 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Relevant Occupational Health and Safety regulations 

· Relevant statutory legislation 

· Relevant enterprise/site safety procedures 

· Enterprise/site emergency procedures and techniques 

· Plant status 

· Relevant plant and equipment, its location and operating parameters 

· Environmental legislation 

· Enterprise recording procedures 

· Computers and software 

· Auditing procedures and techniques 

· Investigation and evaluating techniques 

· Development and management techniques 

· Communication principles 

· Human resources and management principles 

· Introduction to power production plant 

· Typical arrangements of power production plant 

· Thermodynamics 

· Properties of matter 

· Power plant cycle 

· General responsibilities for power production plant operations 

· Control of a boiler 

· Basic turbine construction and operating principles 

· Turbine operations 

· Electrical principles 

· Transformers 

· AC generators 

· Alternators, excitors and hydrogen systems 

· Switchgear 

· Electrical protection 

· Schematic diagrams 

· Auxiliary supply systems 

· High voltage systems 

· High voltage switching procedures 

· Safe operating principles

	Underpinning Skills


	Demonstrates skills to:

· Apply relevant Occupational Health and Safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise/site emergency procedures and techniques 

· Locate relevant plant and equipment 

· Identify plant status 

· Plan and prioritize work 

· Apply planning principles and techniques 

· Communicate effectively

· Apply data analysis techniques and tools 

· Develop and manage permit to work systems 

· Access and use diagrams, drawings and symbols 

· Manage human resources. 

	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: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Plan and Organize Work

	Unit Code
	EIS IMM4 21 0612

	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 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 Observe timeliness of report

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 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 
	· Specific

· General

	Resources
	· Personnel

· Equipment and  technology

· Services

· Supplies and materials

· Sources for accessing specialist advice

· Budget

	Schedule of work activities
	· Daily

· Work-based

· Contractual

· Regular

	Work methods and practices
	· Legislated regulations and codes of practice

· Industry regulations and codes of practice

· Occupational health and safety practices  

	Work plans
	· Daily work plans

· Project plans

· Program plans

· Resource plans

· Skills development plans

· Management strategies and objectives 

	Standards
	· 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
	Appropriate personnel include:

· Management

· Line Staff

	Feedback mechanisms
	· Verbal feedback

· Informal feedback

· Formal feedback
	· Questionnaire

· Survey

· Group discussion


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· set objectives

· planned and scheduled work activities

· implemented work plans

· monitored work activities

· reviewed and evaluated 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 of:

· Planning 

· Leading

· Organizing

· Coordinating

· Communication Skills

· Inter-and intra-person/motivation skills

· Presentation skills

	Resource Implications


	The following resources must be provided:

· Workplace or fully equipped location with necessary tools and equipment as well as consumable materials

	Methods of Assessment
	Competence may be accessed through:

· Interview / Written Test
· Observation / Demonstration with Oral Questioning

	Context for Assessment
	Competence may be assessed in the workplace or in simulated workplace setting


	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Migrate to New Technology

	Unit Code
	EIS IMM4 22 0612

	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 is used for solving organizational problems  

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

	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 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 skill on:

· 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 to:

· 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 

· Demonstration/ Observation with Oral Questioning

	Context of Assessment
	Competence may be assessed in the workplace or in a simulated workplace setting


	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Establish Quality Standards 

	Unit Code
	EIS IMM4 23  0612

	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 developed and agreed upon

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 to monitor the effectiveness of quality assurance procedures are developed.

	4. Implement quality assurance procedures
	4.1 Responsibilities for carrying out procedures are allocated 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 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 Recognize potential or existing quality problems.

7.2 Identify instances of variation in quality from specifications or work instructions.

7.3 Report variation and potential problems to supervisor/manager according to enterprise guidelines.


	Variable
	Range

	Sourced
	· End-users

· Customers or stakeholders

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

	Safety procedures.
	· 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
	Assessment requires evidence that the candidate:

· Monitored quality of work 

· Established quality specifications for product 

· Participated in maintaining and improving quality at work

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

· Assisted in planning of quality assurance procedures 

· Reported problems that  affect quality 

· Implemented 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 in:

· monitoring quality of work 

· establishing quality specifications for product 

· participating in maintaining and improving quality at work

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

· assisting in planning of quality assurance procedures 

· reporting problems that  affect quality 

· implementing quality assurance procedures

	Resource Implications


	The following resources must be provided:

· Workplace or fully equipped environment  with necessary tools and equipment as well as consumable materials

	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 workplace or in a simulated workplace setting


	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Develop Individuals and Team

	Unit Code
	EIS IMM4 24 0612

	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 to meet individual and group training and developmental needs is collaboratively developed and implemented

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 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 accomplish-ment of organizational goals
	5.1 Team members actively participated in team activities and communication processes

5.2 Teams members developed individual and joint responsibility for their actions

5.3 Collaborative efforts are sustained to attain organizational goals


	Variable
	Range

	Learning and development needs


	· 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
	· 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
	· 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
	· 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
	Assessment requires evidence that the candidate:

· identified and implemented learning opportunities for others

· gave and received feedback constructively

· facilitated participation of individuals in the work of the team

· negotiated plans to improve the effectiveness of learning

· prepared learning plans to match skill needs

· accessed and designated 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 in:

· reading and understanding 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

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

· planning skills to organize required resources and equipment to meet learning needs

· coaching and mentoring skills to provide support to colleagues

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

· facilitation to conduct small group training sessions

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

	Resource Implications
	Access to relevant workplace or appropriately simulated environment where assessment can take place

	Methods of Assessment
	Competence may be accessed through:

· Interview / Written exam

· Observation / Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed in the workplace or in a simulated workplace setting


	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Utilize Specialized Communication Skills

	Unit Code
	EIS IMM4 25  0612

	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 appropriate to individual needs and organizational objectives

	3. Represent the organization
	3.1 When participating in internal or external fora, presentation is relevant, appropriately researched and presented in a manner to promote the organization 
3.2 Presentation is 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 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 for meetings and discussions are routinely set and followed

4.4 Relevant information are 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 Records of interviews are made and maintained in accordance with organizational procedures

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


	Variable
	Range

	Strategies 
	· Recognizing own limitations

· Utilizing techniques and aids

· Providing written drafts

· Verbal and non verbal communication

	Effective group interaction
	· 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

	Types of Interview
	· Related to staff issues

· Routine

· Confidential 
	· Evidential

· Non-disclosure

· Disclosure

	Interview situations
	· Establish rapport

· obtain facts and information

· Facilitate resolution of issues

· Develop action plans

· Diffuse potentially difficult situation


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate: 

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

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

	Underpinning Knowledge and Values
	Demonstrates knowledge of:

· communication process

· dynamics of groups and different styles of group leadership

· communication skills relevant to client groups

	Underpinning Skills
	Demonstrates skills to:

· full range of communication techniques including:

· active listening

· feedback

· interpretation

· role boundaries setting

· negotiation

· establishing empathy

· communication strategies

· communication required to fulfill job roles as specified by the organization

	Resource Implications
	Access to appropriate workplace where assessment can take place

	Methods of Assessment
	Competence may be assessed through

· Interview/Written Test
· Observation/Demonstration with Oral Questioning

	Context for Assessment
	Competence may be assessed in the workplace or in a simulated workplace setting


	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Manage and Maintain Small/Medium Business Operation

	Unit Code
	EIS IMM4 26 0612

	Unit Descriptor
	This unit covers the operation of day-to-day business activities in a micro or small business. 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. Identify daily work requirements
	1.1 Work requirements for a given time period are identified taking into consideration resources and constraints

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

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

	2. Monitor and manage work
	2.1 People, resources and/or equipment are coordinated to provide optimum results

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

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

	3. Develop effective work habits
	3.1 Work and personal priorities are identified and a balance is achieved between competing priorities using appropriate time management strategies

3.2 Input from internal and external sources is sought and used to develop and refine new ideas and approaches

3.3 Business or inquiries are responded to promptly and effectively

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

	4. Interpret financial information
	4.1 Relevant documents and reports are identified

4.2 Documents and reports are read and understood and any implications discussed with appropriate persons

4.3 Data and numerical calculations are analyzed, checked, evaluated, organized and reconciled

4.4 Daily financial records and cash flow are maintained correctly and in accordance with legal and accounting requirements

4.5 Invoices and payments are prepared and distributed in a timely manner and in accordance with legal requirements

4.6 Outstanding accounts are collected or followed-up on

	5. Evaluate work performance
	5.1 Opportunities for improvements are monitored according to business demands

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

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

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


	Variable
	Range

	Resources 
	May include:
· staff

· money

· time

· equipment

· space

	Business goals 
	May include:
· sales targets

· budgetary targets

· team and individual goals

· production targets

· reporting deadlines

	Problem solving techniques 
	May include:
· gaining additional research and information to make better informed decisions

· looking for patterns

· considering related problems or those from the past and how they were handled

· eliminating possibilities

· identifying and attempting sub-tasks

· collaborating and asking for advice or help from additional sources

	Time management

strategies 
	May include:
· 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:
· staff and colleagues

· management, supervisors, advisors or head office

· relevant professionals such as lawyers, accountants, management consultants

· professional associations


	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

	Underpinning Knowledge and Attitudes
	Demonstrate knowledge of:

· 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

· technical or specialist skills relevant to the business operation

· relevant industry code of practice

· planning techniques to establish realistic timelines and priorities

· identification of relevant performance measures

· quality assurance principles and methods

· relevant marketing, management, sales and financial concepts

· methods for monitoring performance and implementing improvements

· structured approaches to problem solving, idea management and time management

	Underpinning Skills
	Demonstrate skills to:

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

· communication skills including questioning, clarifying, reporting, and giving and receiving constructive feedback

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

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

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

· problem solving skills to develop contingency plans 

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

· evaluation skills for assessing work and outcomes

· observation skills for identifying appropriate people, resources and to monitor work

	Resource Implications
	The following resources should be provided:

· Access to relevant workplace documentation, financial records, and equipment

	Methods of Assessment
	Competence may be assessed through:

· Interview / Written exam

· Observation/Demonstration with Oral questioning

	Context for Assessment
	Competence may be assessed in the workplace or in a simulated work environment


	Occupational Standard: Power Generation Installation and Maintenance- Mechanical Level IV

	Unit Title 
	Manage Continuous Improvement System

	Unit Code
	EIS IMM4 27 1012

	Unit Descriptor
	This unit describes the performance outcomes, skills and knowledge required to sustain and develop an environment in which continuous improvement, innovation and learning are promoted and rewarded.


	Elements
	Performance Criteria

	1. Review programs, systems and processes
	1.1 Establish strategies to monitor and evaluate performance of key systems and processes

1.2 Undertake detailed analyses of supply chains, operational and product/service delivery systems

1.3 Identify performance measures, and assessment tools and techniques, and evaluate their effectiveness

1.4 Analyze performance reports and variance from plans for all key result areas of the organization

1.5 Identify and analyze changing trends and opportunities relevant to the organization

1.6 Seek advice from specialists, where appropriate, to identify technology and electronic commerce opportunities

	2. Develop options for continuous improvement 


	2.1 Brief groups on performance improvement strategies and innovation as an essential element of competition 

2.2 Foster creative climate and organizational learning through the promotion of interaction within and between work groups 

2.3 Encourage, test and recognize new ideas and entrepreneurial behavior where successful 

2.4 Accept failure of an idea during trialing, and recognize, celebrate and embed success into systems 

2.5 Undertake risk management and cost benefit analyses for each option/idea approved for trial 

2.6 Approve innovations through agreed organizational processes 

	3. Implement innovative processes
	3.1 Promote continuous improvement as an essential part of doing business

3.2 Address impact of change and consequences for people, and implement transition plans

3.3 Ensure objectives, timeframes, measures and communication plans are in place to manage implementation

3.4 Implement contingency plans in the event of non-performance

3.5 Follow-up failure by prompt investigation and analysis of causes

3.6 Manage emerging challenges and opportunities effectively

3.7 Evaluate continuous improvement systems and processes regularly

3.8 Communicate costs and benefits of innovations and improvements to all relevant groups and individuals


	Variable
	Range

	Sustainability may include: 


	· addressing environmental and resource sustainability initiatives, such as environmental management systems, action plans, green office programs, surveys and audits

· applying the waste management hierarchy in the workplace

· complying with regulations and corporate social responsibility considerations for sustainability to enhance the organisation's standing in business and community environments

· determining organisation's most appropriate waste treatment, including waste to landfill, recycling, re-use, recoverable resources and wastewater treatment

· implementing ecological footprint

· implementing environmental management systems, e.g. ISO 14001:1996 Environmental management systems life cycle analyses

· implementing government initiatives, 

· improving resource and energy efficiency

· initiating and maintaining appropriate organisational procedures for operational energy consumption

· introducing a green office program - a cultural change program

· introducing green purchasing

· introducing national and international reporting initiatives, 

·  introducing product stewardship

· reducing emissions of greenhouse gases

· reducing use of non-renewable resources

· referencing standards, guidelines and approaches, such as sustainability covenants and compacts or triple bottom line reporting

· supporting sustainable supply chain.

	Supply chains include:
	· network of facilities that procures raw materials, transforms them into intermediate products or services and then finished goods or service, and delivers them through a distribution system

· procurement, production and distribution, viewed as interlinked not as discrete elements

	Performance reports may include: 


	· budget or cost variance 

· customer service 

· environmental 

· financial 

· OHS 

· quality 

· other operating parameters 


	Evidence Guide

	Critical Aspects of Competence
	Evidence of the following is essential:

· demonostration of consultation processes to introduce or evaluate an existing continuous improvement process or system, including suggested actions or an action plan 

· generation of an idea or concept which exhibits creative thinking and which offers the possibility of advantaging the organization 

· how the concept or idea was introduced, tested and evaluated - the idea or concept does not have to have been shown to work or to be adopted by the business 

· knowledge of quality management and continuous improvement theories 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· quality management and continuous improvement theories 

· creativity/innovation theories/concepts 

· risk management

· cost-benefit analysis methods

· creativity and innovation theories and concepts

· organizational learning principles

· quality management and continuous improvement theories

· risk management

· sustainability practices

	Underpinning Skills


	Demonstrates skills to:

· analytical skills to identify improvement opportunities in relation to 

· the services/products delivered or concepts/ideas developed

· flexibility and creativity skills to think laterally

· leadership skills to foster a commitment to quality and an openness to innovation

· teamwork and leadership skills to foster a commitment to quality and an openness to innovation

	Resources Implication
	Access may be required to:

· workplace procedures and plans relevant to work area

· appropriate documentation and resources normally used in the workplace

	Methods of Assessment 
	Competence in this unit may be assessed by using a combination of the following to generate evidence:

· demonstration in the workplace

· suitable simulation

· oral or written questioning to assess knowledge of principles and techniques associated with change management

· evaluation of strategies established to monitor and evaluate performance of key systems and processes 

· review of briefing of groups on performance improvement strategies and innovation 

Those aspects of competence dealing with improvement processes could be assessed by the use of suitable simulations and/or a pilot plant and/or a range of case studies and scenarios.

In all cases, practical assessment should be supported by questions to assess essential knowledge and those aspects of competence which are difficult to assess directly. 

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


Sector:
Economic Infrastructure

Sub-Sector:  Power Generation, Transmission and Distribution
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� HYPERLINK  \l "EIS_GMM4_01" ��EIS IMM4 01 0612�


Monitor Compliance with OHS Policy and Procedures





� HYPERLINK  \l "EIS_GMM4_02" ��EIS IMM4 02 0612� 


Install and Maintain Complex Mechanical Seals 








� HYPERLINK  \l "EIS_GMM4_03" ��EIS IMM4 03 0612� Maintain Complex Mechanical Valves








� HYPERLINK  \l "EIS_GMM4_04" ��EIS IMM4 04 0612� Maintain Complex Mechanical Pumps











� HYPERLINK  \l "EIS_GMM4_05" ��EIS IMM4 05 0612�


Install and Maintain Steam Turbine











� HYPERLINK  \l "EIS_GMM4_06" ��EIS IMM4 06 0612� 


Conduct Complex Leveling and Alignment











� HYPERLINK  \l "EIS_GMM4_09" ��EIS IMM4 09 0612� Conduct Technical Inspection of Process Plant and Equipment











� HYPERLINK  \l "EIS_GMM4_08" ��EIS IMM4 08 0612� 


Install and Maintain Hydro Turbines











� HYPERLINK  \l "EIS_GMM4_07" ��EIS IMM4 07 0612� Maintain Fluid Power Systems











� HYPERLINK  \l "EIS_GMM4_12" ��EIS IMM4 12 0612� Diagnose and Repair Faults in Mechanical Equipment





� HYPERLINK  \l "EIS_GMM4_11" ��EIS IMM4 11 0612� 


Diagnose and Repair Faults in Complex Refrigeration/Air Conditioning Equipment





� HYPERLINK  \l "EIS_GMM4_10" ��EIS IMM4 10 0612� Conduct Performance Testing on Process Plant and Equipment





� HYPERLINK  \l "EIS_GMM4_15" ��EIS IMM4 15 0612� Conduct Condition Monitoring  











� HYPERLINK  \l "EIS_GMM4_14" ��EIS IMM4 14 0612� 


Perform Mechanical and Fabrication Drafting








� HYPERLINK  \l "EIS_GMM4_13" ��EIS IMM4 13 0612� 


Install and Maintain Industrial Transmissions








� HYPERLINK  \l "EIS_GMM4_17" ��EIS IMM4 17 0612� Conduct Welding Inspection/Supervision








� HYPERLINK  \l "EIS_GMM4_18" ��EIS IMM4 18 0612� 


Tune Process Plant and Equipment 





 � HYPERLINK  \l "EIS_GMM4_16" ��EIS IMM4 16 0612� Coordinate First Response Team Operation





� HYPERLINK  \l "EIS_GMM4_19" ��EIS IMM4 19 0612� 


Monitor and Maintain Civil Assets








� HYPERLINK  \l "EIS_GMM4_21" ��EIS IMM4 21 0612�


Plan and Organize work











� HYPERLINK  \l "EIS_GMM4_20" ��EIS IMM4 20 0612� 


Coordinate Permit to Work System








� HYPERLINK  \l "EIS_GMM4_23" ��EIS IMM4 23 0612� 


Establish Quality Standards








� HYPERLINK  \l "EIS_GMM4_24" ��EIS IMM4 24 0612� 


Develop Teams and Individuals 
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Migrate to New Technology
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Manage and Maintain Small/Medium Business Operation
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Utilize Specialized Communication Skills








Power Line Works Support





Power Generation Operation and Maintenance Support





Power Transmission, Distribution, Inspection and Maintenance





Power Generation and Substation Operation and Maintenance Support








Power Distribution Network Infrastructure/ System Installation and Maintenance








Power Generation and Substation Installation and Maintenance- Mechanical 





Power Generation Operation





Power Substation Operation





Power Transmission Systems Installation and Maintenance





Power Generation and Substation Installation and Maintenance- Electrical and Electronics








Power Transmission System





Power Distribution Network Infrastructure System Installation








Power Generation and Substation Installation and Maintenance -Electrical and Electronics








Power Generation Operation








Power 


System Operation








Power Generation Installation and Maintenance-Mechanical





Level I





Level II





Level III





Level IV





Level V





Power Generation and Substation Management





Power System Operation Management





Power Transmission and Distribution Management
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Manage Continuous Improvement System
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