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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 and Substation Installation and   Maintenance - Mechanical

	Occupational Code: EIS IMM

	NTQF Level III














	Occupational Standard: Power Generation and Substation Installation and Maintenance-Mechanical  Level III 

	Unit Title 
	Install and Maintain Hydraulic/Pneumatic Components

	Unit Code
	EIS IMM3 01 0612 

	Unit Descriptor
	This unit refers to the installation, repair and/or maintenance of fluid power 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 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

	2. Remove hydraulic/ pneumatic components


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

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

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

	3. Maintain fluid power components
	3.1 Components 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’s specifications and site requirements

3.4 Components 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’s specifications and the work plan
3.8 Components are refitted in accordance with manufacturer’s specifications and the work plan

	4. Replace components
	4.1 Site is prepared for fluid power component replacement in accordance with the work plan

4.2 Fluid power components are replaced in accordance with the work plan and manufacturer’s specifications

4.3 Fluid power components are aligned and connected in accordance with the work plan

4.4 All connections are leak/pressure tested in accordance with manufacturer’s specifications and site requirements
4.5 Machinery/plant and components are tested 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

	Hydraulic components
	· may include rams, actuators, relays, hydraulic operated tools, motors, governors and relays

	Pneumatic components
	· may include actuators, relays, rams, tools and compressors

	Hydraulic and pneumatic principles
	May include but not limited to:

· may include both small signal control and power operating mediums

	Measuring tools
	· may include micrometers; dial test indicators; slip gauges; surface plate; depth gauge; vernier

	Details of maintenance
	· may be clarified by diagnosis; work place inspection; consultation with other parties/operators

	Maintenance
	· may include repair; inspection and modification; overhaul; lubrication; servicing; test running

	Work completion details
	· may include plant and maintenance records; job cards; check sheets; on device labeling updates; reporting and/or documenting equipment defects

	Work site environment
	· may be affected by 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:

· 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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· occupational health and safety
· hydraulic/pneumatic equipment
· properties of liquids and gases
· precision measuring equipment
· seals and gaskets
· valves and porting principles
· hydraulic/pneumatic principles 
· specialized tools and jigs; bearings
· 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

	Underpinning Skills


	Demonstrates skills to:

· apply occupation 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
· select and use specialized tools and jigs
· use technical drawings and data
· use hand and portable power tools 
· apply 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Industrial Pipe Works

	Unit Code
	EIS IMM3 02 0612 

	Unit Descriptor
	This unit refers to all work associated with the installation, maintenance, and fabrication of industrial pipe work and may involve fault finding 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
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. Fabricate and install pipe work
	2.1 Required isolations are confirmed, where appropriate, in accordance with site requirements.

2.2 Pipe runs are identified, calculations performed and sketches made of the planned installation in accordance with the work plan

2.3 Pipe work is fabricated using appropriate techniques and equipment in accordance with the work plan
2.4 Pipe work is leveled  and aligned and installed/coupled in accordance with the work plan

	3. Maintain industrial pipe work

	3.1 Pipe work found to be faulty is repaired/replaced to conform to site requirements or manufacturer’s specifications

3.2 Pipe work modifications/alterations are undertaken in accordance with site requirements and manufacturers specifications
3.3 Machinery/plant returned to service and pipe work monitored and adjusted in accordance with the work plan

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

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

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


	Variable
	Range

	Pipe work
	May be fabricated from diverse material including, ABS, PVC, polyurethane, copper, stainless steel, galvanized steel, black steel, copper/nickel, concrete and mineral fiber

	Tools and equipment
	May include:

stocks, dyes, threading machine, hydraulic benders, hand benders, hand and power cutters, welders, plastic heat gun, spirit level, grinders, jigs and lifting devices

	Fittings/ components
	May include:

Couplings, screw fittings and flanges Pipes may contain or have contained water, gas, air or chemicals of a hazardous nature. Pipe work may be protected by protective coatings

	Details of maintenance
	May be:

clarified by diagnosis and work place inspection

	Maintenance
	May include but not limited to:

· repair, inspection, modification and overhaul

	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:

· 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:

· The 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
· pipe work fabrication techniques and procedures 

· maintenance techniques and procedures 

· installation techniques and procedures 

· completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety 

· pipe work materials and their applications
· precision measuring equipment; seals and gaskets
· quality assurance/quality control 

· specialized tools and jigs
· leveling and alignment
· rigging and lifting
· relevant materials and components 

· technical drawings and data
· data recording techniques 

· hand and portable power tools 

· testing techniques

· relevant plant and systems

·  isolation procedures
· communication principles
· principles of fluid power
· protective coatings

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 

· identify and use measuring equipment
· apply pipe work fabrication and installation techniques
· manufacture and install seals and gaskets 

· 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 relevant testing techniques
· apply dismantling and reassembling techniques
· apply relevant maintenance procedures
· recognize worn/damaged

· components 

· communicate effectively
· apply relevant tools and jigs 

· apply fluid power principle

	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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Mechanical Valves

	Unit Code
	EIS IMM3 03 0612 

	Unit Descriptor
	This unit refers to the fault finding, diagnosis, repair and/or overhaul of mechanical valves, but excluding any associated servo or actuating.


	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. 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 manufacturers 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’s specifications

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

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

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

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

4.3 Valve is connected in accordance with the work plan and manufacturer’s 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

	Valves
	May  include: 
· high and low pressure and temperature valves that are flanged and bolted; dampers and hydro regulating valves; gate; globe; wafer; uni-flow; plug; ball; knife; rotary; piston (ported); diaphragm; non-return; pinch; pressure relief; regulating; isolating; slide dampers; isolating and regulating blade dampers; gas regulating or isolating dampers; hydro turbine guide vanes; and shutters

	Precision measuring devices
	· May  include: inside/outside micrometers, vernier, engineer’s rule, dial gauges, depth gauges and feeler gauges

	Testing
	May  include: 
· pressure testing (hydraulic and vacuum), blue check

	Valve control solutions
	May include: 
· 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, flyash, slurry, compressed air, brine, oil, steam (superheated and saturated), hydrogen, propane and carbon dioxide

	Details of maintenance
	May include but not limited to:

· may be clarified by: diagnosis and workplace inspection

	Maintenance
	May include:

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

	Valve drives
	may include:

·  electrical, mechanical, pneumatic, hydraulic or manual

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

	Work completion details
	may include:

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


	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

	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
· 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 and update technical drawings and data
· identify and select materials and components 
· use hand and portable power tools 
· apply diagnostic and testing techniques and rectify faults
· interpret and apply valve operational techniques 
· apply occupational health and safety procedures
· recognize worn/damaged components and part
· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Mechanical Pumps

	Unit Code
	EIS IMM3 04 0612 

	Unit Descriptor
	This unit refers to the installation and maintenance of all pumps, compressors and blowers and the installation of which requires no more than basic alignment.


	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’s 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. 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’s specifications and site procedures

3.2 Pump is dismantled for maintenance in accordance with manufacturer’s 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’s 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’s 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’s specifications

4.3 Pump 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 pump 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

	Pumps
	· May  include single stage, centrifugal, screw and gear, positive, non-positive, partial and variable displacement, vane, diaphragm, roots and pistons

	Pump drives
	· May  include: electrical, internal combustion, hydraulic, pneumatic or steam

	Details of maintenance
	may be:

· clarified by diagnosis and workplace inspection

	Maintenance
	· can include:

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

	Work site environment
	may be affected by:

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

	Tools
	May  include:

· micrometers, vernier, 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:

· jigs for dismantling and oxyacetylene heating equipment

	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:

· 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
	Demonstrates knowledge of:

· Pumps and compressors

	Attitudes


	· Measuring equipment
· Seals and gaskets; Bearings
· Occupational health and safety standards;
· Quality assurance/quality control
· Specialized tools and jigs 
· Leveling  and alignment; 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
· Balancing techniques
· Isolation procedures
· 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
· Use specialized tools and jigs; Level and align
· Use technical drawings and data
· Identify and select materials and components
· Apply data analysis techniques and tools
· Use hand and portable power 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
· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Industrial Fans

	Unit Code
	EIS IMM3 05 0612 

	Unit Descriptor
	This unit refers to all work required to maintain/overhaul industrial fans and may involve fault finding, diagnosis, repair and could require the removal and replacement of rotating elements with modulating controls.


	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’s 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. Remove fan for maintenance
	2.1 Required isolations are confirmed, where appropriate, in accordance with site requirements

2.2 Fans are disconnected in accordance with the work plan

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

	3. Maintain fans
	3.1 Maintenance is performed in accordance with manufacturer’s specification and site procedures

3.2 Components are disassembled/assembled and preliminary balance of the equipment is obtained, maintained and adjusted by assembling components of an appropriate weight in accordance with manufacturer’s/site specifications

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’s specifications

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

3.5 Fans are reassembled applying appropriate principles and techniques in accordance with manufacturer’s specifications and site requirements
3.6 Modifications/alterations are undertaken in accordance with site requirements

	4. Replace/install fans


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

4.2 Fans are replaced in accordance with the work plan and manufacturer’s specifications

4.3 Fans are 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 fans 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

	Fans may include: 
	· Induced draft, forced draft, cooling and exhaust.  Modulating controls may be to guide vanes and impellor blades

	Maintenance may include:
	· repair, inspection, modification, balancing, overhaul, lubrication, servicing, test running and identifying and replacing defective components

	Tools may include: 

	· 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

	Work completion details may include:
	· 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 nearby plant or processes, e.g. chemical, heat, dust, noise, gas and oil


	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

· Removal techniques

· Maintenance techniques and procedures

· Installation techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Precision measuring equipment
· Seals and gaskets; Bearings (anti-friction and plain)
· Bearings (white metal and tilting pad)
· Occupational health and safety standards
· Quality assurance/quality control
· Specialized tools and jigs
· Leveling and alignment
· Rigging and lifting
· Materials and components
· Torque techniques
· Technical drawings and data
· Data recording techniques
· Hand and power tools; 

· Diagnostic and testing techniques
· Protective coatings
· Plant and systems;
· Heating and heat treatment techniques
· Defined tolerances and fits
· Balancing techniques
· Isolation procedures
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Identify and use measuring equipment
· Manufacture and install seals and gaskets
· Install bearings (anti-friction and plain)
· Install bearings (white metal and/or tilting pad) 
· Apply leveling and aligning 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 power tools
· Apply diagnostic and testing techniques 
· Use heat application equipment 
· Work to defined tolerances 
· Dismantle and assemble component 
· Apply balancing procedures 
· Apply maintenance and installation procedures 
· Apply occupational health and safety 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Industrial Screens, Strainers and

Filters

	Unit Code
	EIS IMM3 06 0612 

	Unit Descriptor
	This unit refers to the fault finding diagnosis, repair and/or overhaul of industrial screens, strainers and filters.


	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’s 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. plan

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 Generation Industry Training 
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 plant/ equipment for maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Screens, strainers and filters are disconnected in accordance with the work plan

2.3 Screens, strainers and filters are removed in a manner which will assist in replacement in accordance with the work plan
2.4 Screens, strainers and filters are inspected for abnormalities in accordance with the work plan

	3. Maintain plant/ equipment
	3.1 Equipment isolation and de-pressurization is confirmed visually and manually, as required in accordance with the job plan and site requirements

3.2 Plant/equipment components, assemblies or sub-assemblies are identified and prepared for maintenance in accordance with the work plan.

3.3 Equipment is removed, cleaned and marked for  identification in accordance with the job plan and site requirements

3.4 Faulty items are repaired/overhauled, using appropriate principles, techniques and standards in accordance with the job plan and site requirements

3.5 Replacement items for installation are selected and inspected in accordance with manufacturer’s specifications

3.6 Out of specification modifications/alterations approved by appropriate authority and in accordance with requirements

3.7 Component failures are identified and probable causes reported using appropriate techniques and equipment in accordance with the job plan

3.8 Components or sub-assemblies are refitted in accordance with manufacturer’s specifications and site requirements
3.9 All fastenings are torque in accordance with manufacturer’s specifications and site requirements

	4. Replace/install screens, strainers and filters
	4.1 Site is prepared for screens, strainers and filters replacement in accordance with the work plan

4.2 Out of specification modifications/alterations approved by appropriate authority and in accordance with requirements

4.3 Screens, strainers and filters are replaced in accordance with the work plan and manufacturer’s specifications

4.4 Screens, strainers and filters are leveled, aligned and coupled in accordance with the work plan

4.5 All fastenings are torque in accordance with manufacturer’s specifications and site requirements
4.6 Machinery/plant is test run, monitored and adjusted as required in accordance with manufacturer’s specifications and site requirements with site/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


	Variable
	Range

	Screens
	may include: 
· vibratory, rotary, fixed and basket

	Strainers
	may include:

· Basket, rotary and element processes

	Filters
	may include:

· water trap, lube oil filters, cartridge, element, oil purifiers, paper, resin and sand

	Plant
	may include:

· electrostatic precipitators  
· economize hopper; air conditioner; water coolers

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

	Maintenance
	may include:

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

	Work completion details
	may include:

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

	Work site environment
	may be affected:

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

	Isolations
	can refer to:

· electrical/mechanical or other associated


	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 
· 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  
· filters and filtration system  
· measuring equipment 
· screen and filter types and materials 
· quality assurance/quality

· control; technical drawings and data 
· data recording techniques  
· hand and portable power tools 
· specialized tools and jigs 
· anode and cathode protection 
· alignment procedures 
· rigging and lifting techniques  
· relevant materials and components 
· fault finding and diagnostic techniques 
· appropriate test procedures  
· plant and system 
· balancing procedures 
· communication principles

	Underpinning Skills


	Demonstrates skills to:

· apply occupational health and safety standards
·  identify and use measuring equipment
·  use hand portable power tools
·  use technical drawings and data 
· apply data analysis techniques 

·  install and remove bearings
·  dismantle and assemble components  

·  apply installation and maintenance procedures

· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Fuel Transport Equipment

	Unit Code
	EIS IMM3 07 0612  

	Unit Descriptor
	This unit refers to the installation and repair/overhaul of fuel carriage/delivery and associated 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, manufacturer’s 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. Remove systems and associated equipment
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Fuel transport systems are disconnected in accordance with the work plan

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

	3 Maintain fuel delivery systems
	3.1 Maintenance is performed in accordance with the work place and site procedures

3.2 Equipment is dismantled in a manner that will facilitate re-assembly in accordance with the work plan
3.3 Faulty components are replaced in accordance with the work plan and site requirements

3.4 Equipment is reassembled in accordance with the work plan and site requirements

	4 Replace systems and associated equipment


	4.1 Site is prepared for fuel transport systems to be replaced in accordance with the work plan

4.2 Fuel transport systems are replaced in accordance with the work plan and manufacturer’s specifications

4.3 Fuel transport systems are test run and monitored 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

	Fuel delivery systems
	· may include: 
· pipe work, riffle boxes, burners and ducting

	Associated systems
	· may include products of combustion disposal

	Fuel
	may include:

·  pulverized fuel, liquids (heavy and light oil) and gas

	Work completion details
	may include:
·  plant and maintenance records, job cards, check sheets, on device labeling updates and reporting and/or documenting equipment defect

	Work site environment
	may be affected:

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


	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

· 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  
· Fuel transport systems  
· Appropriate tools and jigs  
· Measuring equipment 
· Engineering principles; 
· Leveling and aligning principles 
· Rigging and lifting equipment 
· Relevant materials and components 
· Quality assurance/quality control  
· Technical drawings and data 
· Data recording techniques 
· Hand and portable power tools  
· Isolation procedures 
· Welding equipment  
· Gaskets and seals  
· Communication principles  
· Pipe bending and

· development techniques 
· Support systems (pipe work and duct work)

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards  
· Identify and use precision measuring equipment  
· Use hand and portable power tools  
· Use technical drawings and data 
· Select and use appropriate tools and jigs 
· Level and align  
· Identify and select relevant materials and components  
· Select and use gaskets and seals  
· Dismantle and assemble components 
· Apply welding techniques 
· Apply installation and maintenance procedures  
· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Industrial Pressure Vessels

	Unit Code
	EIS IMM3 08 0612 

	Unit Descriptor
	This unit refers to the boiler pressure parts, pressure vessels and associated components


	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. Remove associated equipment to facilitate maintenance


	2.1 Equipment isolation and depressurization is confirmed visually and manually, as required in accordance with the work plan

2.2 Pressure vessels are disconnected in accordance with the work plan

2.3 Pressure vessel associated equipment is removed in a manner which will assist in replacement in accordance with the work plan
2.4 Pressure vessel is inspected for abnormalities in accordance with the work plan

	3. Dismantle and maintain pressure vessel


	3.1 Hazardous material is identified and arrangements made for clearance from work site in accordance with statutory requirements

3.2 Internal and external components are systematically dismantled, marked and recorded in accordance with work plan

3.3 Components are refurbished, catalogued and stored for re-assembly in accordance with work plan and manufacturer’s specifications

3.4 Gasket and seal requirements are assessed, manufactured or obtained in accordance with the work plan and manufacturer’s specifications

3.5 Vessel mountings are maintained as required in accordance with the work plan and manufacturer’s specifications
3.6 Internal piping or tubing is tested and expanded, or replaced as required in accordance with the work plan and manufacturer’s  specifications

	4. Re-assemble pressure vessel


	4.1 Internal/external components are systematically reassembled in accordance with the work plan and manufacturer’s specifications

4.2 Associated equipment is aligned and replaced in accordance with the work plan

4.3 Fastenings are torque in accordance with specifications and the work plan 

4.4 Vessel is pressure tested, monitored and adjusted if required in accordance with the work plan and site/statutory 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

	Maintenance
	may include:

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

	Details of maintenance
	may be clarified by:

·  diagnosis and work place inspection

	Potential hazards
	may include:

·  materials within pressure vessels

	Pressure vessels
	may include:

·  air/steam receivers, boilers, HP and LP heaters, condensers, ash transport vessels, heat exchangers and tanks

	Associated equipment
	may include:

·  valves, inspection plates, drains, cladding/insulation and pipe work

	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
	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

· Testing procedures

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge of:

· Occupational health and safety standards  

· Properties of solids, liquids and gases under pressure  

· Hand and portable power tools 
· Gaskets and seals; Relevant materials and components 
· Diagnostic and testing techniques 
· Non-destructive testing  

· Pressure system characteristics 
· Rigging and lifting 
· Specialized tools     
· Torque techniques 
· Hazardous materials 
· Data recording; 

· Leveling and aligning principles 
· Valves and pressure system components 
·  Plant and systems  

· Engineering concepts 
· Technical drawings and data; Isolation procedures  

· Communication principles

	Underpinning Skills


	· Apply occupational health and safety standards 
· Manufacture and install gaskets/seals 
· Apply diagnostic and testing techniques 
· Work with hazardous substances 
· Work safely on pressurized systems  

· Apply leveling and aligning principles 
· Identify and apply correct torque techniques 
· Work on valves and mountings 
· Identify/repair/install pressure system components 
· Use hand and portable power tools 
· Select and use specialized tools and jigs 
· Use and sketch technical drawings and data 
· Dismantle and reassemble components 
· Apply non-destructive testing techniques 
· Apply data analysis 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Internal Combustion Engines

	Unit Code
	EIS IMM3 09 0612 

	Unit Descriptor
	This unit refers to the maintenance and major overhauls of fixed or pad mounted internal combustion engines.


	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. Assess engine condition
	2.1 Engine is run and components are assessed visually and/or aurally to determine condition of engine under load in accordance with the work plan
2.2 Engine condition is tested whilst under load using appropriate test equipment and procedures according to manufacturer’s specifications and the work plan

	3. Remove auxiliary

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

3.2 Auxiliary systems are removed, marked and labeled to facilitate replacement in accordance with the work plan
3.3 Load device is uncoupled and removed in accordance with the work plan

	4. Overhaul/ maintain engine
	4.1 Engine is systematically dismantled and component parts are clearly marked for identification in accordance with the work plan

4.2 Engine components are examined and dimensional inspection is performed to determine conformance to manufacturer’s specifications

4.3 Faulty components are replaced in accordance with manufacturer’s specifications
4.4 Engine components are reassembled and necessary adjustments made in accordance with manufacturer’s specifications and enterprise requirements

	5. Replace auxiliary systems
	5.1 Load device is coupled in accordance with manufacturer’s specifications and enterprise requirements

5.2 Auxiliary equipment is maintained as required in accordance with manufacturer’s specifications and the work plan

5.3 Auxiliary equipment is aligned and installed in accordance with manufacturer’s specifications and the work plan

5.4 Engine is started and function tested in accordance with manufacturer’s specifications and enterprise requirements 

5.5 Engine operating characteristics are monitored, recorded and adjustments made as required to obtain optimum performance in accordance with manufacturer’s specifications and enterprise requirements

5.6 Where appropriate auxiliary equipment and/or components are overhauled in accordance with manufacturer’s 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

	Internal combustion engines
	may refer to :

· medium speed diesels, high speed diesels, petrol engines, gas engines or dual fuel (gas/diesel) powered engines

	Engine auxiliary systems
	may include: 
· cooling systems, lubrication systems, fuel systems and induction and exhaust systems

	Engine components
	may include:

·  bearings (shell and white metal) pistons, cylinders, valves, cams, lifters, springs, timing gear, crankshaft, pumps, gaskets and seals, coolers, filters and governors

	Measuring equipment
	may include:

·  micrometers, verniers (internal/external) dial indicators, bore gauges, depth and height gauges and optical fiber scope

	Test equipment
	may include:

·  pressure and vacuum gauges, gas analyzers, timing light, injector tester and dyno test equipment

	Running checks
	may include:

·  cylinder peak pressure, exhaust gas temperature, lube oil flow checks and fuel injection timing

	Maintenance
	may include:

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

	Re-assembly techniques
	may include:

·  crankshaft deflections, advanced leveling and alignment

	Work completion details
	may include:

·  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:

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

	Isolations
	can refer to: 
· electrical/mechanical or other appropriate processes


	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

· Performance assessment techniques

· Removal techniques and procedures

· Overhaul and maintenance techniques and procedures

· Replacement techniques and procedures

· Diagnostic and testing techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards  
· Relevant plant and equipment 
· Hand and portable power tools  
· Precision measuring equipment 
· Rigging and lifting 
· Specialized tools and jigs  
· Leveling  and aligning 
· Technical drawing and data 
· Data recording techniques 
· Diagnostic and testing techniques 
· Gaskets and seals 
· Bearings (radial and thrust) 
· Diesel fuel injection systems 
· Quality assurance/quality control 
· Governor systems  
· Hazardous materials  
· Optical fiber scope equipment  
· Non-destructive testing 
· Couplings 
· Valves  
· Fluid

· power systems  
· Pipe work 

· Spare parts  
· Torque techniques 
· Pumps (gear and centrifugal)  
· Speed control mechanisms  
· Balancing and vibration analysis 
· Maintenance procedures 
· Dismantling and reassembling techniques 
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· apply occupational health and safety standards  
· select resources  
· inspect and identify correct materials, tools and components apply dismantling techniques to work requirements 
· apply re-assembly techniques to work requirements 
· apply repair techniques  
· apply maintenance techniques 
· observe isolation procedures 
· use hand and portable power tools  
· use precise measuring equipment 
· use rigging and lifting equipment; 
· use specialized tools and jigs; level and align 
· use drawings and data  
· diagnose and test 
· manufacture gaskets and seals  
· inspect, scrape and blue-check bearings  
· identify hazardous materials  
· use optical fiber scope  
· apply torque techniques 
· apply data recording 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Repair/Replace/Modify Metal Structures and Components

	Unit Code
	EIS IMM3 10 0612 

	Unit Descriptor
	This unit refers the repair, replacement and/or modification of metal structures and components used in the power generation.


	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. Repair, replace or modify structures and components


	2.1 Materials are prepared in accordance with job plan or enterprise requirements

2.2 Jigs or templates are manufactured as required in accordance with the job plan

2.3 Materials are marked out/off and dimensions checked in accordance with the job plan and enterprise standards

2.4 Materials are cut and formed using appropriate machinery and tools in accordance with the job plan

2.5 Tools and equipment are operated during fabrication tasks in accordance with manufacturer’s specifications and enterprise standards

2.6 Structures and components are repaired, replaced or maintained using appropriate methods in accordance with the job plan and specifications

2.7 Distortion is prevented or controlled applying appropriate techniques in accordance with job requirements 
2.8 Final job inspection is performed and permits are relinquished as required in accordance with the work plan

	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

	Resources
	May include:

· personnel, lifting equipment, transport and consumables

	Plant and equipment
	may include:

·  rollers, press, metal punch, cropper, guillotine, measuring and hand tools, forming and shaping equipment, welding equipment, cutting equipment, hydraulic equipment and lifting equipment

	Materials
	may include:

·  mild steel, stainless steel, brass, aluminum, high carbon steel, copper, cast iron, high and low alloy steel, tungsten carbide, white metal and steel

	Forming
	· may include:

·  Bending, pressing, rolling. flaring of boiler tubes, heat treatment, forging, dogging, wedging, cutting and grinding

	Assembly method
	may include:

·  riveting, bolting, tack welding, clamping, soldering, brazing and lock joints

	Distortion control/prevention techniques
	· may include bracing, heat treatment and pre-setting

	Fabrication
	· may include sheet and plate, structural and pipe

	Maintenance
	· may include servicing and minor mechanical maintenance

	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, chemical

	Isolations
	May include but not limited to:

· can 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 
· Enterprise/site emergency procedures

· Preparation and planning of work 
· Lay out, marking off/out and developing techniques and procedures

· Fabrication techniques

· Thermal cutting, gouging and shaping techniques

· Mechanical cutting techniques

· Relevant standards 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  
· Basic metallurgy 
· Hand and portable power tools  
· Welding, heating and cutting techniques 
· Mechanical cutting techniques 
· Paints, sealants and glues 
· Sheet metal work  
· Distortion control techniques 
· Jigs and templates 
· Workshop plant and equipment  
· Assembly techniques  Fabrication techniques and principles 
· Geometric development techniques  
· Materials/sections 
· Forming and shaping techniques and principles  
· Heating, cutting and welding equipment 
· Mathematical techniques 
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards  
· Observe relevant statutory requirements and codes of practice  
· Use welding, cutting and heating equipment 
· Use of mechanical cutting equipment  
· Apply geometric development concepts 
· Apply basic engineering concepts  
· Perform precision measurements 
· Use workshop plant and equipment 
· Use hand and portable power tools  
· Use, update and where appropriate sketch drawings 
· Repair, replace and modify metal structures and components 

· Select materials and resources  
· Use and apply standards  
· Apply distortion control techniques 
· Apply job inspection techniques 
· Make jigs and templates  
· Apply metal forming techniques 
· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Inspect and Repair/Replace Faults in Mechanical

Equipment/Components

	Unit Code
	EIS IMM3 11 0612 

	Unit Descriptor
	This unit refers to the inspection and repairing of faults in a range of mechanical equipment/components which may require fabrication work to be carried out.


	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. Inspect and dismantle equipment/ components
	2.1 Equipment/components are dismantled and marked in a manner that will facilitate reassembly

2.2 Equipment/components are dismantled where required using appropriate engineering principles

2.3 Damaged or faulty equipment/components are assessed against operational and/or manufacturer’s specifications
2.4 Faulty equipment/components identified for repair, replacement or manufacture

	3. Repair/replace faulty equipment/ components
	3.1 Methods of repair are determined in accordance with appropriate engineering procedures

3.2 Repairs are completed in accordance with appropriate engineering procedures
3.3 Replacement parts are selected, assessed against specifications, and fitted using appropriate engineering procedures

	4. Manufacture parts or components
	4.1 Parts/components specifications are determined using appropriate engineering methods

4.2 Appropriate materials are selected in accordance with the work requirements

4.3 Parts/components are manufactured/ fabricated using appropriate engineering methods
4.4 Completed work is inspected to ensure compliance with the work requirements and specifications

	5. Reassemble
equipment/

components
	5.1 Equipment/components are reassembled in accordance with the work plan
5.2 Final assembly is inspected to ensure compliance with operational and/or manufacturer’s specifications

	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

	Work site environment
	· May be affected by: nearby plant or processes, e.g. chemical, heat, noise, gas, dust and oil

	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 include but not limited to:

· that normally associated with, but not exclusive to, power generation


	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

· Inspection procedures

· Dismantling and reassembly 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 
· 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 
· identify 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Diagnose and Repair Faults In Mechanical Equipment

	Unit Code
	EIS IMM3 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 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, pipe work, fittings 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 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 in accordance with site/enterprise procedures


	Variable
	Range

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

	Test and measurement instruments
	may refer to:

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

	Fault indicators
	may refer to:

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

	Work completion details
	may include:

· 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 generation


	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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Conduct Generator Mechanical Maintenance

	Unit Code
	EIS IMM3 13 0612 

	Unit Descriptor
	This unit refers to the maintenance of an electrical generating unit.


	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. Remove associated equipment
	2.1 Required notations are confirmed where appropriate in accordance with site requirements

2.2 Associated equipment is disconnected in accordance with the work plan

2.3 Associated equipment is removed in a manner that will assist in replacement in accordance with the work plan
2.4 Associated equipment is inspected for abnormalities in accordance with the work plan

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

3.2 Generator is dismantled, clearly marked for identification and relevant data/sketches noted/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’s specifications

3.5 Dimensional inspection is performed on generator and components to ensure compliance with manufacturer’s specifications.

3.6 Components are reassembled for any testing required in accordance with manufacturer’s specifications and the work plan
3.7 Components are leveled , aligned and coupled in accordance with manufacturer’s specifications and the work plan

	4. Replace generator associated equipment
	4.1 Associated equipment is replaced and connected in accordance with the work plan

4.2 Generator is rotated and checks carried out to ensure operating conditions are in accordance with manufacturer’s specifications

4.3 Out of specification modifications/alterations are approved by appropriate authority and recorded and documented in accordance with site/enterprise requirements
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

	Details of maintenance
	may be: 
· clarified by diagnosis and/or workplace inspection

	Maintenance
	may include:

·  refurbishment/replacement of bearings (plain, white meal, anti-friction), seals (hydrogen, labyrinth), complex seals, couplings, coolers, pipe work, barring gear, inspection, lubrication and test running

	Generator maintenance
	may require:

·  the removal of the rotor and subsequent replacement would involve complex Leveling  and alignment techniques

	Precision measuring equipment
	may include:

·  inside/outside micrometers and vernier, dial gauges, depth gauges, slip gauges and feeler gauges

	Work completion details
	may include:

·  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

	Isolations
	can 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 
· Enterprise/site emergency procedures

· Preparation and planning of work

· Performance assessment techniques

· Removal techniques and procedures

· Overhaul and maintenance techniques and procedures

· Replacement techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards 
· Related plant and equipment 
· Operating principles of an electrical generator 
· Hand and portable power tools 
· Precision measuring equipment 
· Rigging and lifting equipment 
· Specialized tools and jigs  
· Advanced balancing, leveling and aligning techniques 
· Technical drawings and data  
· Diagnostic and testing techniques 
· Gaskets and seals, including complex seals  
· Bearings (white metal and pad tilting) 

· Transmissions/couplings  
· Hazardous materials 
· Optical fiber scope equipment 
· Valves  
· Fluid power systems  
· Pipe work 
· Torque techniques 
· Isolation procedures 
·  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 drawings and data  
· Diagnose and test 
· Manufacture and install gaskets and seals, including complex 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 fluid power control principles  
· Use optical fiber scope 
· Apply torque techniques 
· Apply maintenance techniques  
· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Maintain and Test Fixed Fire Protection System

	Unit Code
	EIS IMM3 14 0612 

	Unit Descriptor
	This unit refers to the maintenance, fault finding and in-service testing of fixed fire protection 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. Maintain fixed fire protection systems
	2.1 Dismantling of necessary equipment is done in a manner that will facilitate reassembly in accordance with the work plan

2.2 Faulty components are repaired/overhauled in accordance with the work plan and the system requirements

2.3 Replacement items are inspected to confirm compliance with the system specifications

2.4 Modifications/alterations are undertaken in accordance with the system requirements and the work plan 084.
2.5 Maintenance is performed in accordance with the work plan and system requirements

	3. Conduct in service testing
	3.1 In-service testing is carried out in accordance with the system requirements

3.2 In-service testing is carried out in accordance with relevant statutory requirements
3.3 Abnormalities, faults and deviations from system specifications are logged and reported to appropriate personnel in accordance with statutory requirements and the work plan

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

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

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


	Variable
	Range

	Details of maintenance
	may be: 
· diagnosis and in-service testing

	Maintenance may include:
	· repair, inspection, modification, overhaul, lubrication, servicing and test running

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

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

	Work completion details and plans
	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:

· 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

· In-service test procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards 
·  Measuring equipment 
· Quality assurance/quality control 
·  Technical drawings and data 
· Data recording techniques 
· Hand and portable power tools  

· Diagnostic and testing techniques 
· Plant and systems  
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards  
· Identify and use measuring equipment  
· Use hand and portable power tools  
· Use technical drawings and data 
· Apply diagnostic and testing techniques 
· Dismantle and reassemble 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Hydro Turbines

	Unit Code
	EIS IMM3 15 0612 

	Unit Descriptor
	This unit refers to the inspection, repair and overhaul of hydro turbines.


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

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

	Work site
	· may be affected by nearby plant or processes, e.g. water, noise, oil, confined space and ambient temperatures

	Assembly
	· may entail basic and complex/advanced leveling and aligning procedures

	Components
	· may include white metal bearings, tilting pad bearings, lubrication system components, governor system components, transmissions and couplings

	Test equipment
	· may include optical fiber scope, pressure recorders and vibration monitors

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

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


	Evidence Guide

	Critical Aspects of Competence
	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

· Removal techniques and procedures

· Overhaul and maintenance techniques and procedures

· Replacement techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	· 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; Fluid power systems  

· Pipe work 
· Torque techniques  

· Data recording  techniques  

· Isolation procedures 
· Rigging equipment and techniques 
· Communication principle

	Underpinning Skills


	· 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 

· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Maintain Wind Turbines

	Unit Code
	EIS IMM3 16 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required for the removal from service and overhaul of wind turbines.


	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 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 specifications and work requirements

2.3 Turbine components are removed in appropriate priority in accordance with manufacturer 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 Measurements and clearances are recorded in accordance with manufacturer specifications and work requirements.
2.6 Components are measured and clearances taken to determine conformity to manufacturer limits, and to ensure assembly is in accordance with manufacturer specifications

	3. Inspect turbine components
	3.1 Components are cleaned and inspected in accordance with the work plan

3.2 Components are prepared for assembly in accordance with the work plan

3.3 New components are inspected for compliance to manufacturer specifications and work requirements
3.4 Faults are identified and recorded in accordance with the work plan

	4. Repair turbine/ components
	4.1 Repairs are carried out in accordance with the work plan.
4.2 Data from testing is recorded in accordance with the work plan and enterprise/site procedures

4.3 Repairs are tested and results analyzed to ensure conformance to specifications and in accordance with the work plan.

	5. Complete the work
	5.1 Work completion details are finalized in accordance with site/enterprise procedures

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


	Variable
	Range

	Work site
	May include:

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

	Work completion details
	may include:

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

	Components
	may include:

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

	Test equipment
	· may include

· Optical fiber scope, pressure recorders and vibration monitors


	Evidence Guide

	Critical Aspects of Competence
	Evidence of the following is essential:

· Implement occupational health and safety workplace procedures and practices including the use of risk control measures as specified in the Performance Criteria and Range Statement

· Apply sustainable energy principles and practices as specified in the Performance Criteria and Range Statement

· Demonstrate understanding of the essential knowledge and associated skills of this unit

· Demonstrate an appropriate level of skills enabling employment

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

Demonstrated performance across a representative range of contexts from the prescribed items below:
· 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

· Removal techniques and procedures

· Overhaul and maintenance techniques and procedures

· 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 

· Levelling  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 fibre scope equipment 

· Non-destructive testing 

· Fundamental principles of electrical generation 

· Valves 

· Fluid power systems 

· Pipe work 

· Torque techniques 

· Data recording techniques 

· Isolation procedures 

· Rigging equipment and techniques 

	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 Levelling  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 fibre scope 

· Apply torque techniques 

· Apply maintenance techniques 

	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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Steam Turbine

	Unit Code
	EIS IMM3 17 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  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 its
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’s specifications and work requirement

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/components

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’s specifications
5.4 Turbine is test run and operating characteristics are monitored to ensure compliance with manufacturer’s 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

	Turbines
	· will be steam driven

	Assembly
	· may entail complex/advanced Leveling and aligning procedures

	Components
	· may include white metal bearings, tilting pad bearings, and lubrication system components, governor system components, cooling systems components, transmissions and couplings

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

	Test equipment
	· may include optical fiber scope, gas analyzers, pressure recorders and vibration monitors

	 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
	The knowledge and application of relevant sections of: 

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

	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, greases and oils 

· Optical fiber scope equipment 

· Non-destructive testing 

· Valves and Pipe work 

· Torque techniques 

· Data recording techniques  

· Isolation procedures 

· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Turbine (Steam/Gas)

	Unit Code
	EIS IMM3 18 0612 

	Unit Descriptor
	This unit refers to the repair and overhaul of HP, LP, SFPT, cylinders and rotors on gas and steam units.


	Elements
	Performance Criteria

	1. Plan and prepare 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  standards, codes of practice, manufacturer’s 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. 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 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’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/components

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’s specifications

5.4 Turbine is test run and operating characteristics are monitored to ensure compliance with manufacturer’s 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

	Turbines
	· may be steam, industrial gas turbine or air derivative turbine


	Assembly
	· may entail complex/advanced Leveling  and aligning procedures

	Components
	· may include white metal bearings, tilting pad bearings, lubrication system components, governor system components, cooling systems components, transmissions and couplings

	Test equipment
	· may include optical fiber scope, gas analyzers, pressure recorders and vibration monitors

	Work completion details
	· may include 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 nearby plant or processes, e.g. chemical, heat, dust, noise, gas and oil


	Evidence Guide

	Critical Aspects of Competence
	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

	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  
· Fundamental principles of electrical generation 
· Valves  
· Fluid power systems 
· Pipe work 
· 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 fluid power control principles  
· Apply non-destructive testing  
· Use optical fiber scope; Apply torturing 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Perform Sheet Metal Works

	Unit Code
	EIS IMM3 19 0612

	Unit Descriptor
	This unit refers to the marking out and development, fabrication and installation of sheet metal work.


	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. Mark out and develop sheet metal work
	2.1 Appropriate development method and material is chosen and applied in accordance with the work plan

2.2 Datum points are established to ensure efficient use of materials in accordance with the work plan

2.3 Marking out/development is performed within established tolerances and in accordance with the work plan 
2.4  Marking out and development is checked to ensure compliance with specifications and the work plan

	3. Fabricate sheet metal work
	3.1 Sheet metal work is fabricated in accordance with the work plan and specifications

3.2 Materials and templates, where appropriate, are cut and formed using appropriate machinery or tools in accordance with the work plan

3.3 Machinery and tools are used in accordance with manufacturer’s specification and the work plan

3.4 Fabricated work is checked to ensure compliance with specifications and the work plan

	4. Install sheet metal work
	4.1 Required isolations are confirmed where appropriate in accordance with work requirements

4.2 Installation of sheet metal work is performed in accordance with the work plan

4.3 Repairs/modifications are carried out where necessary in accordance with the work plan

4.4 Machinery and tools are used in accordance with manufacturer’s specifications and the work plan

4.5 Installed work is checked to ensure compliance with specifications and 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, equipment and materials are maintained and stored in accordance with site/enterprise procedures

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


	Variable
	Range

	Developments
	may include:

·  hoppers, chutes, conical and spherical shapes and spirals

	Sheet metal work
	May include but not limited to:

·  a range of up to 3mm, fabrication of cladding, protective covers, cabinets, boxes and ducting,

	Insulation material
	May include but not limited to:

· asbestos, calcium silicate, rock wool, insulfrax and fiber glass

	Fabrication methods
	may include:

·  cutting, bending, rolling, beading, soldering and welding

	Control measures for insulation materials
	may be:

·  disposable overalls, dust mask, eye protection, gloves and, if required, the engagement of specialized asbestos removal/handling resources

	Sheet metal material
	may include:

·  mild steel, galvanized steel, stainless steel, aluminum and brass

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

	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:

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

· Preparation and planning of work

· Layout, marking off/out and developing techniques and procedures

· Fabrication techniques

· Installation techniques and procedures

· Relevant standards and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety 
· Hazardous materials and their handling 
· Marking off/out and development methods  
· Hand and portable power tools 
· Basic metallurgy  
· Sheet metal working machinery  
· Fabrication techniques 
· Soldering and welding 

· Geometric concepts  
· Engineering principles 
· Cutting and routine welding techniques 
· Installation techniques 
· Technical drawings/manuals 
· Environmental requirements 
· Materials and their profiles
· 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 fluid power control principles

· Apply non-destructive testing

· Use optical fiber scope 

· Apply torturing techniques 

· Apply maintenance techniques;

	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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Weld Using Manual Metal Arc Welding Process (MMAW)

	Unit Code
	EIS IMM3 20 0612

	Unit Descriptor
	This unit refers to the competence to perform general purpose manual metal arc welding.


	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. Weld materials
	2.1 Materials for welding are prepared and aligned in accordance with the work plan and specifications.

2.2 Distortion prevention measures are identified and applied in accordance with job requirements

2.3 Test runs are undertaken in accordance with the work plan and job requirements

2.4 Materials are welded using MMAW process to Ethiopian Standards General Purpose Quality, or equivalent in accordance with the work plan and specifications

2.5 Welds are cleaned using appropriate tools and techniques in accordance with the work plan
2.6 Welds are inspected visually and defects identified and repaired using appropriate techniques and in accordance with the work plan

	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

	Maintenance
	may refer to:

· repairing damaged leads, hand and earth pieces; cleaning and checks on portable welders

	Isolations
	can refer to:

· electrical/mechanical or other associated processes

	Materials
	may include:

· mild steel, stainless steel, cast iron, aluminum, high and low carbon steels, high and low alloy steels in the appropriate profile i.e. angle, plate, pipe and channel

	Distortion prevention measures
	may include:

· bracing, pre-setting, tacking, bolting and clamping

	Appropriate tools
	may include:

· chipping hammer, wire brush, angle grinder, scraper and needle gun

	Visual inspection
	may include:

· dye check, magnetic particle and pressure tests 

	Welding equipment
	may include:

· arc welder, leads, electrodes and welding shield

	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:

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

· Preparation and planning of work

· Welding techniques and procedures

· Relevant standards and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards  
· Relevant Ethiopian standards  
· Basic metallurgy 
· Hand and portable power tools  
· Welding and heating techniques 
· MMAW consumables 
· Weld and material preparation techniques  
· Distortion control techniques 
· Welding jigs; Weld testing techniques  
· Fabrication and assembly techniques  
· Hazardous fumes and gases  
· Materials and their various profiles 
· Welding and heating equipment and its basic maintenance 

· Welding symbols  
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 
· Apply relevant Ethiopian standards 
· Use welding, cutting and heating equipment  
· Maintain welding and heating equipment  
· Use hand and portable power tools  
· Use and update drawings, manuals and plans  
· Select materials  
· Apply relevant standards 
· Control distortion  
· Inspect and identify defects in welds  
· Inspect and finalize job   
· Utilize jigs and templates  
· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Fabricate Metal Structures and Components

	Unit Code
	EIS IMM3 21 0612

	Unit Descriptor
	This unit refers to the fabrication of metal structures and components required to facilitate the installation, modification and maintenance of equipment associated with the generation sector.


	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. Fabricate structures and components


	2.1 Materials are prepared prior to fabrication in accordance with job plan or enterprise requirements

2.2 Jigs or templates are manufactured as required in accordance with the job plan 

2.3 Materials are marked out/off and dimensions checked in accordance with the job plan and enterprise standards

2.4 Materials are cut and formed using appropriate machinery and tools in accordance with the job plan

2.5 Tools and equipment are operated during fabrication tasks in accordance with  manufacturer’s specifications and enterprise Standards 

2.6 Structures and components are assembled using appropriate methods in accordance with the job plan and specifications

2.7 Distortion is prevented or controlled applying appropriate  techniques in accordance with job requirements
2.8 Final job inspection is performed and permits are relinquished as required in accordance with the work plan

	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

	Maintenance
	· may include servicing and minor mechanical maintenance

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

	Fabrication
	· may include sheet and plate, structural and pipe

	Distortion control/ prevention techniques
	· may include bracing, heat treatment and pre-setting

	Work site environment
	· may be affected by nearby plant or processes, e.g. heat, noise, dust, oil, water and chemical

	Work completion details
	· May include plant and maintenance records, job cards, check sheets and on device labeling updates.


	Evidence Guide

	Critical Aspects of Competence
	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

· Lay out, marking off/out and developing techniques and procedures

· Geometric development principles and techniques

· Fabrication and assembly of metal structures and components

· Heating, thermal cutting, gouging, shaping and welding techniques

· Relevant standards and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrate knowledge on:

· Occupational health and safety standards  
· Relevant statutory requirements and codes of practice  

· Basic metallurgy 

· Hand and portable power tools  

· Welding, heating and cutting techniques 
· Mechanical cutting techniques 

· Paints, sealants and glues  

· Sheet metal work  

· Distortion control techniques 
· Jigs and templates 
· Leveling and aligning techniques  

· Workshop plant and equipment  
· Assembly techniques  
· Fabrication techniques and principles 
· Geometric development techniques  

· Materials/sections  

· Forming and shaping techniques and principles 
· Heating, cutting and welding equipment  

· Mathematical techniques 
· Communication principles

	Underpinning Skills


	Demonstrate skills to:

· Apply occupational health and safety standards  

· Observe relevant statutory requirements and codes of practice  
· Use welding, cutting and heating equipment 
· Use workshop plant and equipment  

· Apply geometric development concepts  

· Apply basic engineering concepts  

· Apply basic engineering design concepts  
· Perform precision measurements 
· Use hand and portable power tools 
· Use, update and where appropriate sketch drawings  

· Fabricate, assemble and install structures and components  

· Select materials and resources  

· Use and apply standards  

· Apply distortion control techniques  

· Apply job inspection techniques 
· Make jigs and templates  

· Apply Leveling  and aligning techniques 
· Apply metal forming techniques  

· Communicate effectively  
· Apply data techniques and tools. analysis

	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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Perform Advanced Scaffolding

	Unit Code
	EIS IMM3 22 0612 

	Unit Descriptor
	This unit refers to the application of scaffolding work including, but not limited to, hung scaffolds, including scaffolds hanging from tubes, wire ropes and chains, and suspended scaffolds.


	Elements
	Performance Criteria

	1. Plan and prepare


	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 for the work

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. Erect, secure and inspect scaffolding


	2.1 Expected loading on the scaffold/equipment and supporting structure is determined and limitation identified using load tables and calculations in accordance with the work plan

2.2 Scaffolding/equipment and components are inspected for safety and compliance with job and statutory requirements

2.3 Safety nets and static lines are erected as required in accordance with Ethiopian standards

2.4 Safety nets and static lines are erected as required in accordance with Ethiopian standards

2.5 Alterations and/or repairs are carried out with due regard to the critical safety and structural areas of the scaffolding/equipment in accordance with the job requirements and scaffolding principles

2.6 Scaffolding/equipment is inspected to confirm stability in accordance with the work plan
2.7 Inspection log is completed in accordance with requirements

	3. Dismantle scaffolding
	3.1 Scaffolding/equipment is inspected for damage, corrosion or wear prior to dismantling in accordance with statutory requirements and the work plan
3.2 Dismantling is performed with due regard for critical structure and safety areas of the scaffolding/equipment in accordance with the work plan

	4. Complete the work


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

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

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


	Variable
	Range

	Components may include: 

	· steel and aluminum tube, couplers and accessories, scaffolding planks, ropes, chains, shackles, straps and other overhead attachment gear, scaffold hoists, gin wheels, swing boat, boatswain chair, cradles, portable ladders and chairs

	Potential hazards may include:


	· trees; overhead services such as power, steam, gas, water and telephone; uneven and unstable ground; dynamic loading such as concrete pump lines; other personnel; environmental influences such as weather, lighting, noise and dust; and surrounding buildings, vessels and structures

	Hazard control measures
	may include: 
· erection of barriers, signage and tags

	Advanced scaffolding work may include:


	· prefabricated scaffolds; tube and coupler scaffolds including tube and coupler covered ways and gantries; cantilevered hoist with working load limit not exceeding 500kgs (material only); ropes; gin wheels; safety nets and static lines; bracket scaffolds (tank and formwork); cantilevered crane loading platforms; cantilevered and spurred scaffolds; barrow ramps and sloping platforms; scaffolding associated with perimeter safety screens and shutters; mast climbers; hung scaffolds, including scaffolds hanging from tubes; wire ropes and chains; and suspended scaffolds

	Work completion details may include:
	· plant and maintenance records, job cards, check sheets updates and reporting and/or documenting equipment defects


	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

· Assembling and dismantling scaffolding

· Working at heights

· Applying inspection procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards  
· Relevant standards, legislative

· requirements and codes of practice 
· Scaffolding tools and equipment 
· Scaffolding assembly and dismantling techniques  
· Inspection techniques 
· Lifting and slinging techniques  
· Hazard identification and control techniques 
· Appropriate communication techniques  
· Safety equipment

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 
· Apply relevant standards,

· legislative requirements and codes of practice  
· Use relevant plant, tools and equipment 
· Assemble and dismantle scaffolding  
· Apply inspection procedures 
· Work at heights  
· Sling and direct loads  
· Identify hazards   
· Use appropriate communication techniques  
· Carry out work completion details 

	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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Perform Advanced Rigging Works

	Unit Code
	EIS IMM3 23 0612 

	Unit Descriptor
	This unit refers to the rigging work associated with, but not limited to, movement of plant and equipment, all hoists, rigging of cranes, dual lifts, suspended scaffolds and fabricated hung scaffolds.


	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 text 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

	2. Perform advanced rigging operations


	2.1 Load weight calculated/determined and confirmed in accordance with the work plan

2.2 Appropriate lifting or pulling devices for the movement of load are assembled or erected in accordance with the work plan

2.3 Loads are connected to movement device using appropriate techniques and load connection equipment in accordance with the work plan

2.4 Loads are lifted/moved in accordance with appropriate methods, techniques, planned hazard prevention and control measures, and manufacturer’s recommendations and/or specifications

2.5 Communications and signal methods appropriate to the work are selected and used in accordance with relevant Ethiopian standards

2.6 Load is directed to required position using appropriate signals in accordance with Ethiopian standards

2.7 Load is lowered to required position and fixed/anchored in position using appropriate methods in accordance with manufacturer’s specifications and the work plan
2.8 Load shifting equipment is dismantled, removed and inspected for wear in accordance with accepted codes of practice and the work place

	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

	Resources
	· may include cranes, hoists, drawings/plans and personnel

	Correct size of equipment
	may be determined by :

· calculating safe working loads using load charts and standard calculation rules

	Potential hazards
	may include:

· overhead services such as steam, gas, water, telephone and power cables, uneven or unstable ground, trees, underground services, buildings and structures, other personnel and environmental influences such as lighting, noise, temperature and wind

	Lifting equipment
	may include:

· chains, spreader beams, ropes, wire ropes, shackles and eye bolts

	Appropriate signals and communication methods
	may include:

· verbal, hand signals, whistles, hooters, two way radio and lights (all to the relevant Ethiopian standard)



	Fixing and anchoring methods
	· may include: bolting, wedging, riveting and tying



	Advanced rigging work
	May include but not limited to:

· movement of plant and equipment; steel erection; particular hoists; placement of pre-cast concrete; safety nets and static lines; mast climbers; perimeter safety screens and shutters; cantilevered crane loading platforms; slinging and directing of loads; rigging of cranes; conveyors; dredgers and excavators; tilt slabs; demotion and dual lifts, rigging of gin poles; shear legs; flying foxes and cableways; guyed derricks and structures; and suspended scaffolds and fabricated hung scaffolds

	Hazards affecting demolition
	May include but not limited to:

· corroded members, impact forces, undermined foundations, hidden voids, unidentified services, hazardous substances and unstable structures

	Tools and equipment
	May include but not limited to:

· spanners, hammers, pinch bars, clamps, pulleys, chain blocks, and pull lifts, winches, jacks, skids, rollers, cradle timbers, chocks and wedges, packers, fish plates and bolts, feeler gauges, turfers, turn buckles, gin poles and shear legs

	Work completion details
	May include but not limited to:

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


	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

· Selecting and assembling lifting gear

· Slinging and directing loads

· Calculating load weights

· Applying advanced rigging techniques

· Applying demolition rigging techniques

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards 
· Relevant standards, legislative requirements and codes of practice 
· Various types of slings and chains and their safe working load  
· Slinging techniques 
· Lifting gear/equipment  
· Hazard identification and control techniques  
· Load calculation techniques  
· Steel fixing techniques 
· Various cranes and hoists and their limitations  
· Various bolts and their tightening procedures 
· Safety equipment  
· Signaling methods  
· Demolition rigging techniques  
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 
· Apply relevant standards 
· legislative requirements and codes of practice  
· Interpret and apply plans and procedures 
· Select and assemble lifting gear; Sling and direct loads  Calculate load weights 
· Identify and apply hazard control measures   
· Use hand tools 
· Bolt and fix steel work  
· Work at heights  
· Interpret and apply appropriate signaling techniques  
· Apply anchoring techniques  
· Carry out work completion details 
· Apply advanced rigging techniques  
· Apply demolition rigging 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Install and Maintain Industrial Transmissions

	Unit Code
	EIS IMM3 24 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 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 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:

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

	Details of maintenance
	may be clarified by:

·  diagnosis and work place inspection

	Maintenance
	may include:

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

	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 component

	Test equipment
	may include:

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

	Reconnection of transmission
	· may require advanced Leveling  and alignment

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

	Tools and equipment
	may include: 
· micrometers, verniers, 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:

·  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
	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


	Demonstrate knowledge on:

· 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


	Demonstrate skills to:

· Apply occupational health and safety standards  

· Identify and use measuring equipment  

· Apply 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Apply Quality Control

	Unit Code
	EIS IMM3 25 0612 

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills required in applying quality control in the workplace.


	Elements
	Performance Criteria

	1. Implement quality standards
	1.1 Agreed quality standard and procedures are acquired and confirmed

1.2 Standard procedures are introduced to organizational staff / personnel.

1.3 Quality standard and procedures documents are provided to employees in accordance with the organization policy.

1.4 Standard procedures are revised / updated when necessary

	2. Assess quality of service delivered
	2.1 Services delivered are checked against organization quality standards and specifications

2.2 Service delivered are evaluated using the appropriate evaluation parameters and in accordance with organization standards

2.3 Causes of any identified faults are identified and corrective actions are taken in accordance with organization policies and procedures

	3. Record information
	3.1 Basic information on the quality performance is recorded in accordance with organization procedures

3.2 Records of work quality are maintained according to the requirements of the organization

	4. Study causes of quality deviations
	4.1 Causes of deviations from final outputs or services are investigated and reported in accordance with organization procedures

4.2 Suitable preventive action is recommended based on organization quality standards and identified causes of deviation from specified quality standards of final service or output

	5. Complete documentation
	5.1 Information on quality and other indicators of service performance is recorded.

5.2 All service processes and outcomes are recorded.


	Variable
	Range

	Quality check
	· Check against design / specifications

· Visual inspection and Physical inspection 

	Quality standards
	· materials

· components

· process / procedures
· workmanship

	Quality parameters
	· standard design / specifications

· material specification
· performance output


	Evidence Guide

	Critical Aspects of Competence


	Assessment requires evidence that the candidate:

· Checked completed work continuously against organization standard

· Identified and isolated faulty or poor service

· Checked service delivered against organization standards

· Identified and applied corrective actions on the causes of identified faults or error

· Recorded basic information regarding quality performance

· Investigated causes of deviations of services against standard

· Recommended suitable preventive actions

	Underpinning Knowledge 
	Demonstrates knowledge of:

· Relevant quality standards, policies and procedures

· Characteristics of services 

· Safety environment aspects of service processes

· Evaluation techniques and quality checking procedures

· Workplace procedures and reporting procedures

	Underpinning Skills
	Demonstrates skills to:

· interpret work instructions, specifications and standards appropriate to the required work or service

· carry out relevant performance evaluation 

· maintain accurate work records 

· meet work specifications and requirements

· communicate effectively within defined workplace procedures

	Resource Implications
	The following resources should be provided:

· Access to relevant workplace or appropriately simulated environment  and materials relevant to the activity/ task

	Methods of Assessment
	Competence may be accessed 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Monitor Implementation of Work  Plan /Activities

	Unit Code
	 EIS IMM3 26 0612 

	Unit Descriptor
	This unit covers competence required to oversee and monitor the quality of work operations within an enterprise.  This unit may be carried out by team leaders or supervisors.


	Elements
	Performance Criteria

	1. Monitor and improve workplace operations
	1.1 Efficiency and service levels are monitored on an ongoing basis.

1.2 Operations in the workplace support overall enterprise goals and quality assurance initiatives.

1.3 Quality problems and issues are promptly identified and adjustments are made accordingly.

1.4 Procedures and systems are changed in consultation with colleagues to improve efficiency and effectiveness.

1.5 Colleagues are consulted about ways to improve efficiency and service levels.

	2. Plan and organise workflow
	2.1 Current workload of colleagues is accurately assessed.

2.2 Work is scheduled in a manner which enhances efficiency and customer service quality.

2.3 Work is delegated to appropriate people in accordance with principles of delegation.

2.4 Workflow is assessed against agreed objectives and timelines and colleagues are assisted in prioritisation of workload.

2.5 Input is provided to appropriate management regarding staffing needs.

	3. Maintain workplace records
	3.1 Workplace records are accurately completed and submitted within required timeframes.

3.2 Where appropriate completion of records is delegated and monitored prior to submission.

	4. Solve problems and make decisions
	4.1 Workplace problems are promptly identified and considered from an operational and customer service perspective.

4.2 Short term action in initiated to resolve the immediate problem where appropriate.

4.3 Problems are analysed for any long term impact and potential solutions are assessed and actioned in consultation with relevant colleagues.

4.4 Where problem is raised by a team member, they are encouraged to participate in solving the problem.

4.5 Follow up action is taken to monitor the effectiveness of solutions in the workplace.


	Variables
	Range

	Problems
	May include but not limited to:

· difficult customer service situations

· equipment breakdown/technical failure

· delays and time difficulties

· competence

	Workplace records
	May include but is not limited to:

· staff records and regular performance reports


	Evidence Guide

	Critical Aspects of Competence
	Assessment must confirm appropriate knowledge and skills to:

· ability to effectively monitor and respond to a range of common operational and service issues in the workplace

· understanding of the role of staff involved in workplace monitoring

· knowledge of quality assurance, principles of workflow planning, delegation and problem solving

	Underpinning Knowledge and Attitudes 
	Demonstrate knowledge of:

· roles and responsibilities in monitoring work operations

· overview of leadership and management responsibilities

· principles of work planning and principles of delegation

· typical work organization methods appropriate to the sector

· quality assurance principles and time management

· problem solving and decision making processes

· industrial and/or legislative issues which affect short term work organization as appropriate to industry sector

	Underpinning Skills
	Demonstrate skills to:

· monitoring and improving workplace operations

· planning and organizing workflow

· maintaining workplace records

	Resource Implications
	Access is required to real or appropriately simulated work areas, materials and equipment

	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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Lead Workplace Communication

	Unit Code
	EIS IMM3 27 0612 

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills needed to lead in the dissemination and discussion of information and issues in the workplace.


	Elements
	Performance Criteria

	1. Communicate information about workplace processes


	1.1 Appropriate communication method is selected 

1.2 Multiple operations involving several topics areas are communicated accordingly

1.3 Questions are used to gain extra information

1.4 Correct sources of information are identified

1.5 Information is selected and organized correctly

1.6 Verbal and written reporting is undertaken when required 

1.7 Communication skills are maintained in all situations

	2. Lead workplace discussion
	2.1 Response to workplace issues are sought 

2.2 Response to workplace issues are provided immediately

2.3 Constructive contributions are made to workplace discussions on such issues as production, quality and safety

2.4 Goals/objectives and action plan undertaken in the workplace are communicated.

	3. Identify and communicate issues arising in the workplace


	3.1 Issues and problems are identified as they arise

3.2 Information regarding problems and issues are organized coherently to ensure clear and effective communication

3.3 Dialogue is initiated with appropriate staff/personnel

3.4 Communication problems and issues are raised as they arise


	Variable
	Range

	Methods of communication 
	· Non-verbal gestures

· Verbal

· Face to face

· Two-way radio

· Speaking to groups
	· Using telephone

· Written

· Using Internet

· Cell phone


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge to:

· Dealt with a range of communication/information at one time

· Made constructive contributions in workplace issues

· Sought workplace issues effectively

· Responded to workplace issues promptly

· Presented information clearly and effectively written form

· Used appropriate sources of information

· Asked appropriate  questions

· Provided accurate information

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Organization requirements for written and electronic communication methods

· Effective verbal communication methods

	Underpinning Skills


	Demonstrates skills to:

· Organize information

· Understand and convey intended meaning

· Participate in variety of workplace discussions

· Comply with organization  requirements for the use of written and electronic communication methods

	Resources Implication
	The following resources must be provided:  variety of information, communication tools, simulated workplace

	Methods of Assessment
	Competence may be assessed through:

· Interview / Oral Questioning

· 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 and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Lead Small Teams 

	Unit Code
	EIS IMM3 28 0612 

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills to lead small teams including setting and maintaining team and individual performance standards.


	Elements
	Performance Criteria

	1. Provide team leadership


	1.1 Work requirements are identified and presented to team members

1.2 Reasons for instructions and requirements are communicated to team members

1.3 Team members’ queries and concerns are recognized, discussed and dealt with

	2. Assign responsibilities
	2.1 Duties and responsibilities are allocated having regard to the skills, knowledge and aptitude required to properly undertake the assigned  task and according to company policy

2.2 Duties are allocated having regard to individual preference, domestic and personal considerations, whenever possible

	3. Set performance expectations for team members


	3.1 Performance expectations are established based on client needs and according to assignment requirements

3.2 Performance expectations are based on individual team members duties and area of responsibility

3.3 Performance expectations are discussed and disseminated to individual team members

	4. Supervised team performance
	4.1 Monitoring of performance takes place against defined performance criteria and/or assignment instructions and corrective action taken if required

4.2 Team members are provided with feedback, positive support and advice on strategies to overcome any deficiencies

4.3 Performance issues which cannot be rectified or addressed within the team are referenced to appropriate personnel according to employer policy

4.4 Team members are kept informed of any changes in the priority allocated to assignments or tasks which might impact on client/customer needs and satisfaction

4.5 Team operations are monitored to ensure that employer/ client needs and requirements are met

4.6 Follow-up communication is provided on all issues affecting the team

4.7 All relevant documentation is completed in accordance with company procedures


	Variable
	Range

	Work requirements
	· client profile

· assignment instructions

	Team member’s concerns
	· roster/shift details

	Monitor performance
	· formal process

· informal process

	Feedback
	· formal process

· informal process


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· maintained or improved individuals and/or team performance given a variety of possible scenario

· assessed and monitored team and individual performance against set criteria

· represented concerns of a team and individual to next level of management or appropriate specialist and to negotiate on their behalf

· allocated duties and responsibilities, having regard to   individual’s knowledge, skills and aptitude and the needs of the tasks to be performed

· set and communicated performance expectations for a range of tasks and duties within the team and provided feedback to team members

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of

· maintaining or improving individuals and/or team performance given a variety of possible scenario

· assessing and monitoring team and individual performance against set criteria

· representing concerns of a team and individual to next level of management or appropriate specialist and to negotiate on their behalf

· allocating duties and responsibilities, having regard to   individual’s knowledge, skills and aptitude and the needs of the tasks to be performed

· setting and communicating performance expectations for a range of tasks and duties within the team and providing feedback to team members

	Underpinning Skills
	· communication skills required for leading teams

· informal performance counseling skills

· team building skills
· negotiating skills

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

· materials relevant to the proposed activity or task

	Methods of Assessment
	· Competence may be assessed through:

· Interview / Oral questioning / Written Test

· Observation/Demonstration with Oral Questioning

	Context of Assessment
	Competence may be assessed individually in the actual workplace or through accredited institution


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Improve Business Practice 

	Unit Code
	 EIS IMM3 29 0612 

	Unit Descriptor
	This unit covers the skills, knowledge and attitudes required in promoting, improving and growing business operations.


	Elements
	Performance Criteria

	1. Diagnose the business
	1.1 Data required for diagnosis is determined and acquired
1.2 Competitive advantage of the business is determined from the data

1.3 SWOT analysis of the data is undertaken

	2. Benchmark the business
	2.1 Sources of relevant benchmarking data are identified
2.2 Key indicators for benchmarking are selected in consultation with key stakeholders

2.3 Like indicators of own practice are compared with benchmark indicators

2.4 Areas for improvement are identified

	3. Develop plans to improve business performance
	3.1 A consolidated list of required improvements is developed
3.2 Cost-benefit ratios for required improvements are determined

3.3 Work flow changes resulting from proposed improvements are determined

3.4 Proposed improvements are ranked according to agreed criteria

3.5 An action plan to implement the top ranked improvements is developed and agreed

3.6 Organizational structures are checked to ensure they are suitable

	4. Develop marketing and promotional plans

	4.1 The practice vision statement is reviewed
4.2 Practice objectives are developed/reviewed

4.3 Target markets are identified/refined

4.4 Market research data is obtained

4.5 Competitor analysis is obtained

4.6 Market position is developed/reviewed

4.7 Practice brand is developed

4.8 Benefits of practice/practice products/services are identified

4.9 Promotion tools are selected/developed

	5. Develop business growth plans
	5.1 Plans to increase yield per existing client are developed
5.2 Plans to add new clients are developed

5.3 Proposed plans are ranked according to agreed criteria

5.4 An action plan to implement the top ranked plans is developed and agreed

5.5 Practice work practices are reviewed to ensure they support growth plans

	6. Implement and monitor plans
	6.1 Implementation plan is developed in consultation with all relevant stakeholders
6.2 Indicators of success of the plan are agreed

6.3 Implementation is monitored against agreed indicators

6.4 Implementation is adjusted as required


	Variable
	Range

	Data required includes:
	· organization capability
· appropriate business structure

· level of client service which can be provided

· internal policies, procedures and practices

· staff levels, capabilities and structure

· market, market definition

· market changes/market segmentation

· market consolidation/fragmentation

· revenue

· level of commercial activity

· expected revenue levels, short and long term

· revenue growth rate

· break even data

· pricing policy

· revenue assumptions

· business environment

· economic conditions

· social factors

· demographic factors

· technological impacts

· political/legislative/regulative impacts

· competitors, competitor pricing and response to pricing

· competitor marketing/branding

· competitor products

	Competitive advantage
includes:
	· services/products
· fees

· location

· timeframe

	Objectives should be 'SMART' , that
	· Specific
· Measurable

· Achievable

· Realistic

· Time defined

	Market research data includes:
	· data about existing clients
· data about possible new clients

· data from internal sources

· data from external sources such as:

· trade associations/journals

· Yellow Pages small business surveys

· libraries

· Internet

· Chamber of Commerce

· client surveys

· industry reports

· secondary market research 

· primary market research such as:

· telephone surveys

· personal interviews

· mail surveys

	Competitor analysis
	· competitor offerings
· competitor promotion strategies and activities

· competitor profile in the market place

	SWOT analysis includes:
	· internal strengths such as staff capability, recognized
· quality

· internal weaknesses such as poor morale,

· under-capitalization, poor technology

· external opportunities such as changing market and

· economic conditions

· external threats such as industry fee structures, strategic

· alliances, competitor marketing

	Key indicators may include:
	· salary cost and staffing
· personnel productivity (particularly of principals)

· profitability

· fee structure

· client base

· size staff/principal

· overhead/overhead control

	Organizational
structures include:
	· legal structure (partnership, limited liability company, etc.)
· organizational structure/hierarchy

· reward schemes

	Market position should
include data on:
	· product
· the good or service provided

· product mix

· the core product - what is bought

· the tangible product - what is perceived

· the augmented product - total package of consumer

· features/benefits

· product differentiation from competitive products

· new/changed products

· price and pricing strategies (cost plus, supply/demand, ability to pay, etc.)

· pricing objectives (profit, market penetration, etc.)

· cost components

· market position

· distribution strategies

· marketing channels

· promotion

· promotional strategies

· target audience

· communication

· promotion budget

	Practice brand may
include:
	· practice image
· practice logo/letter head/signage

· phone answering protocol

· facility decor

· slogans

· templates for communication/invoicing

· style guide

· writing style

· AIDA (attention, interest, desire, action)

	Benefits may include:
	· features as perceived by the client
· benefits as perceived by the client

	Promotion tools include:
	· networking and referrals
· seminars

· advertising

· press releases

· publicity and sponsorship

· brochures

· newsletters (print and/or electronic)

· websites

· direct mail

· telemarketing/cold calling

	Yield per existing client may be increased by:
	· raising charge out rates/fees
· packaging fees

· reduce discounts

· sell more services to existing clients


	Evidence Guide

	Critical Aspects of Competence
	The candidate must be able to demonstrate:
· ability to identify the key indicators of business performance 

· ability to identify the key market data for the business

· knowledge of a wide range of available information sources

· ability to acquire information not readily available within a business

· ability to analyze data and determine areas of improvement 

· ability to negotiate required improvements to ensure implementation

· ability to evaluate systems against practice requirements

· and form recommendations and/or make recommendations

· ability to assess the accuracy and relevance of information

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:
· data analysis

· communication skills

· computer skills to manipulate data and present information

· negotiation skills and problem solving

· planning skills

· marketing principles

· ability to acquire and interpret relevant data

· current product and marketing mix

· use of market intelligence
· development and implementation strategies of promotion and growth plans

	Underpinning Skills
	Demonstrates skill in:
· data analysis and manipulation
· ability to acquire and interpret required data, current practice systems and structures and sources of relevant benchmarking data

· applying methods of selecting relevant key benchmarking indicators
· communication skills
· working and consulting with others when developing plans for  the business

· planning skills, negotiation skills and problem solving

· using computers to manipulate, present and distribute information

	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 workplace or in a simulated workplace setting


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Mechanical  Level III

	Unit Title 
	Maintain Quality System and Continuous Improvement Processes (Kaizen)

	Unit Code
	EIS IMM3 30 1012

	Unit Descriptor
	This unit of competence covers the skills and knowledge required to prevent process improvements in their own work from slipping back to former practices or digressing to less efficient practices. It covers responsibility for the day- to-day operation of the work/functional area and ensuring that quality system requirements are met and that continuous improvements are initiated and institutionalized.


	Elements
	Performance Criteria

	1. Develop and maintain quality framework within work area
	1.1 Distribute and explain information about the enterprise's quality system to personnel

1.2 Encourage personnel to participate in improvement processes and to assume responsibility and authority

1.3 Allocate responsibilities for quality within work area in accordance with quality system

1.4 Provide coaching and mentoring to ensure that personnel are able to meet their responsibilities and quality requirements

	2. Maintain quality documentation
	2.1 Identify required quality documentation, including records of improvement plans and initiatives

2.2 Prepare and maintain quality documentation and keep accurate data records

2.3 Maintain document control system for work area 

2.4 Contribute to the development and revision of quality manuals and work instructions for the work area

2.5 Develop and implement inspection and test plans for quality controlled products

	3. Facilitate the application of standardized procedures
	3.1 Ensure all required procedures are accessible by relevant personnel  

3.2 Assist personnel to access relevant procedures, as required 

3.3 Facilitate the resolution of conflicts arising from job 

3.4 Facilitate the completion of required work in accordance with standard procedures and practices 



	4. Provide training in quality systems and improvement processes
	4.1 Analyze roles, duties and current competency of relevant personnel

4.2 Identify training needs in relation to quality system and continuous improvement processes (kaizen)
4.3 Identify opportunities for skills development and/or training programs to meet needs

4.4 Initiate and monitor training and skills development programs

4.5 Maintain accurate training record

	5. Monitor and review performance
	5.1 Review performance outcomes to identify ways in which planning and operations could be improved

5.2 Use the  organization’s systems and technology to monitor and review progress and to identify ways in which planning and operations could be improved 

5.3 Enhance customer service through the use of quality improvement techniques and processes

5.4 Adjust plans and communicate these to personnel involved in their development and implementation

	6. Build continuous improvement process
	6.1 Organize and facilitate improvement team

6.2 Encourage work group members to routinely monitor key process indicators 
6.3 Build capacity in the work group to critically review the relevant parts of the value chain 

6.4 Assist work group members to formalize improvement suggestions 

6.5 Facilitate relevant resources and assist work group members to develop implementation plans 

6.6 Monitor implementation of improvement plans taking appropriate actions to assist implementation where required. 

	7. Facilitate the identification of improvement opportunities
	7.1 Analyze the job completion process

7.2 Ask relevant questions of job incumbent

7.3 Encourage job incumbents to conceive and suggest improvements

7.4 Facilitate the trying out of improvements, as appropriate

	8. Evaluate relevant components of quality system
	8.1 Undertake regular audits of components of the quality system that relate to the work area

8.2 Implement improvements in the quality system in accordance with own level of responsibility and workplace procedures

8.3 Facilitate the updating of standard procedures and practices
8.4 Ensure the capability of the work team aligns with the requirements of the procedure


	Variable
	Range

	Coaching and mentoring
	May refer to:

· providing assistance with problem-solving

· providing feedback, support and encouragement

· teaching another member of the team, usually focusing on a specific work task or skill

	Continuous improvement processes may include:
	May include:

· cyclical audits and reviews of workplace, team and individual performance 

· evaluations and monitoring of effectiveness 

· implementation of quality systems, such as International Standardization for Organization (ISO) 

· modifications and improvements to systems, processes, services and products 

· policies and procedures which allow the organization to systematically review and improve the quality of its products, services and procedures 

· seeking and considering feedback from a range of stakeholders 

· Kaizen

· Enterprise-specific improvement systems

	Technology
	May include:

· computerized systems and software such as databases, project management and word processing

· telecommunications devices

· any other technology used to carry out work roles and responsibilities

	Customer service
	May be:

· internal or external 

· to existing, new or potential clients 

	Key process indicators 

	Key process indicators may include: 

· statistical process control data/charts 

· orders 

· lost time, injury and other OHS records 

· equipment reliability charts, etc. 

	Continuous improvement tools


	May include:

· statistics

· cause and effect diagrams

· fishbone diagram

· Pareto diagrams

· run charts

· X bar R charts

· PDCA

· Sigma techniques

· balanced scorecards

· benchmarking

· performance measurement

· upstream and downstream customers

· internal and external customers immediate and/or final


	Evidence Guide

	Critical Aspects of Competence
	Evidence of the following is essential:

· taking active steps to implement, monitor and adjust plans, processes and procedures to improve performance

· supporting others to implement the continuous improvement system/processes, and to identify and report opportunities for further improvement

· knowledge of principles and techniques associated with continuous improvement systems and processes

· assist others to follow standard procedures and practices

· assist others make improvement suggestions

· standardize and sustain improvements

Assessors should ensure that candidates can:

· implement and monitor defined quality system

· requirements and initiate continuous improvements within the work area

· apply effective problem identification and problem solving techniques

· strengthen customer service through a focus on continuous improvement

· implement, monitor and evaluate quality systems in the work area

· initiate quality processes to enhance the quality of performance of individuals and teams in the work area

· gain commitment of individuals/teams to quality principles and practices

· implement effective communication strategies

· encourage ideas and feedback from team members when developing and refining techniques and processes

· analyze training needs and implement training programs

· prepare and maintain quality and audit documentation

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· principles and techniques associated with:

· benchmarking

· best practice

· change management

· continuous improvement systems and processes

· quality systems

· range of procedures available and their application to different jobs

· applicability of takt time and muda to jobs

· identification and possible causes of variability in jobs

· continuous improvement process for organization

· questioning techniques

· methods of conceiving improvements

· suggestion and try out procedures

· relevant OHS

· quality measurement tools for use in continuous improvement processes

· established communication channels and protocols

· communication/reporting protocols

· continuous improvement principles and process

· enterprise business goals and key performance indicators

· enterprise information systems management

· enterprise organizational structure, delegations and responsibilities

· policy and procedure development processes

· relevant health, safety and environment requirements

· relevant national and international quality standards and protocols

· standard operating procedures (SOPs) for the technical work performed in work area

· enterprise quality system

	Underpinning Skills


	Demonstrates skills to:

· coach and mentor team members

· gain the commitment of individuals and teams to continuously improve

· innovate or design better ways of performing work

· communicate with relevant people

· prioritize and plan tasks related to encouraging and improving use of standardized procedures

· negotiate with others to resolve conflicts and gain commitment to standardized procedures

· facilitate other employees in improvement activities

· implement and monitor defined quality system requirements

· initiate continuous improvements within the work area

· apply effective problem identification and problem solving techniques

· strengthen customer service through a focus on continuous improvement

· implement, monitor and evaluate quality systems

· implement effective communication strategies

· encourage ideas and feedback from team members when developing and refining techniques and processes

· analyze training needs and implementing training programs

· prepare and maintain quality and audit documentation

	Resources Implication
	Access may be required to:

· workplace procedures and plans relevant to work area

· specifications and documentation relating to planned, currently being implemented, or implemented changes to work processes and procedures relevant to the candidate

· documentation and information in relation to production, waste, overheads and hazard control/management

· enterprise quality manual and procedures

· quality control data/records

	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 procedures and contingency management;  principles and techniques associated with change management

· review of the audit process and outcomes generated by the candidates

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 underpinning 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_GMM3_01" ��EIS IMM3 01 0612� 


Install and Maintain Hydraulic/Pneumatic Components








� HYPERLINK  \l "EIS_GMM3_03" ��EIS IMM3 03 0612� 


Install and Maintain Mechanical Valves








� HYPERLINK  \l "EIS_GMM3_02" ��EIS IMM3 02 0612� 


Install and Maintain Industrial Pipe Works








� HYPERLINK  \l "EIS_GMM3_06" ��EIS IMM3 06 0612� 


Install and Maintain Industrial Screens, Strainers and Filters








� HYPERLINK  \l "EIS_GMM3_04" ��EIS IMM3 04 0612� 


Install and Maintain Mechanical Pumps








� HYPERLINK  \l "EIS_GMM3_05" ��EIS IMM3 05 0612� 


Install and Maintain Industrial Fans








� HYPERLINK  \l "EIS_GMM3_08" ��EIS IMM3 08 0612� 


Install and Maintain Industrial Pressure Vessels








� HYPERLINK  \l "EIS_GMM3_09" ��EIS IMM3 09 0612� 


Install and Maintain Internal Combustion Engines








� HYPERLINK  \l "EIS_GMM3_07" ��EIS IMM3 07 0612� 


Install and Maintain Fuel Transport Equipment








� HYPERLINK  \l "EIS_GMM3_12" ��EIS IMM3 12 0612� 


Diagnose and Repair Faults in Mechanical Equipment








�HYPERLINK  \l "EIS_GMM3_11"��EIS IMM3 11 0612� 


Inspect and Repair/ Replace Faults in Mechanical Components








� HYPERLINK  \l "EIS_GMM3_10" ��EIS IMM3 10 0612� 


Repair/Replace/Modify Metal Structures and Components











� HYPERLINK  \l "EIS_GMM3_14" ��EIS IMM3 14 0612� 


Maintain and Test Fixed Fire Protection Systems








� HYPERLINK  \l "EIS_GMM3_15" ��EIS IMM3 15 0612� 


Install and Maintain Hydro Turbines





� HYPERLINK  \l "EIS_GMM3_13" ��EIS IMM3 13 0612� 


Conduct Generator Mechanical Maintenance








� HYPERLINK  \l "EIS_GMM3_18" ��EIS IMM3 18 0612� 


Install and Maintain Turbine (Steam/Gas)





� HYPERLINK  \l "EIS_GMM3_17" ��EIS IMM3 17 0612� 


Install and Maintain Steam Turbine








� HYPERLINK  \l "EIS_GMM3_16" ��EIS IMM3 16 0612 � 


Maintain Wind Turbines











� HYPERLINK  \l "EIS_GMM3_19" ��EIS IMM3 19 0612� 


Perform Sheet Metal Works 








� HYPERLINK  \l "EIS_GMM3_20" ��EIS IMM3 20 0612� 


Weld Using Manual Metal Arc Welding Process (MMAW)





� HYPERLINK  \l "EIS_GMM3_21" ��EIS IMM3 21 0612� 


Fabricate Metal Structures and Components





� HYPERLINK  \l "EIS_GMM3_24" ��EIS IMM3 24 0612 � 


Install and Maintain Industrial Transmissions





� HYPERLINK  \l "EIS_GMM3_23" ��EIS IMM3 23 0612 � 


Perform Advanced Rigging Works 








� HYPERLINK  \l "EIS_GMM3_22" ��EIS IMM3 22 0612 � 


Perform Advanced Scaffolding 








� HYPERLINK  \l "EIS_GMM3_29" ��EIS IMM3 29 0612 � 


Improve Business Practice








� HYPERLINK  \l "EIS_GMM3_28" ��EIS IMM3 28 0612 � 


Lead Small Teams








� HYPERLINK  \l "EIS_GMM3_27" ��EIS IMM3 27 0612 � 


Lead Workplace Communication











� HYPERLINK  \l "EIS_GMM3_26" ��EIS IMM3 26 0612 � 


Monitor Implementation of Work Plan/ Activities








� HYPERLINK  \l "EIS_GMM3_25" ��EIS IMM3 25 0612 � 


Apply Quality Control











Power Transmission and Distribution Management





Power System Operation Management





Power 


System Operation








Power Generation Operation








Power Generation and Substation Installation and Maintenance -Electrical and Electronics 








Level V





Level IV





Level III





Level II





Level I





Power Generation and Substation Management





Power Distribution Network Infrastructure System Installation








Power Transmission System





Power Generation and Substation Operation and Maintenance Support








Power Distribution Network Infrastructure/ System Installation and Maintenance





Power Transmission Systems Installation and Maintenance





Power Substation Operation





Power Generation Operation





Power Generation and Substation Installation and Maintenance- Electrical and Electronics











Power Generation and Substation Installation and Maintenance- Mechanical 





Power Transmission, Distribution, Inspection and Maintenance





Power Generation Installation and Maintenance-Mechanical





Power Line Works Support





Power Generation Operation and Maintenance Support





� HYPERLINK  \l "EIS_GMM3_30_0212" ��EIS IMM3 30 1012�


Maintain Quality System and Continuous Improvement Processes (Kaizen)
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